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® Safety Instructions @

Always read these instructions before using the equipment.

Do not attempt to install, operate, maintain or inspect the servo amplifier and servo motor until you have read
through this Instruction Manual, Installation guide, Servo motor Instruction Manual (Vol.2) and appended
documents carefully and can use the equipment correctly. Do not use the servo amplifier and servo motor until
you have a full knowledge of the equipment, safety information and instructions.

In this Instruction Manual, the safety instruction levels are classified into "WARNING" and "CAUTION".

é W ARN | N G Indicates that incorrect handling may cause hazardous conditions,
resulting in death or severe injury.

é CAUTION Indicates that incorrect handling may cause hazardous conditions,
resulting in medium or slight injury to personnel or may cause physical

damage.

Note that the CAUTION level may lead to a serious consequence according to conditions. Please follow the
instructions of both levels because they are important to personnel safety.
What must not be done and what must be done are indicated by the following diagrammatic symbols.

®: Indicates what must not be done. For example, "No Fire" is indicated by @ .

.: Indicates what must be done. For example, grounding is indicated by g .

In this Instruction Manual, instructions at a lower level than the above, instructions for other functions, and so on
are classified into "POINT".
After reading this Instruction Manual, always keep it accessible to the operator.



. To prevent electric shock, note the following

/\ WARNING

- Before wiring or inspection, turn off the power and wait for 15 minutes or more until the charge lamp turns
off. Otherwise, an electric shock may occur. In addition, always confirm from the front of the servo amplifier,
whether the charge lamp is off or not.

= Connect the servo amplifier and servo motor to ground.

- Any person who is involved in wiring and inspection should be fully competent to do the work.

= Do not attempt to wire the servo amplifier and servo motor until they have been installed. Otherwise, you
may get an electric shock.

= Operate the switches with dry hand to prevent an electric shock.

- The cables should not be damaged, stressed, loaded, or pinched. Otherwise, you may get an electric
shock.

- To prevent an electric shock, always connect the protective earth (PE) terminal (terminal marked @) of the
servo amplifier with the protective earth (PE) of the control box.

- When using an earth-leakage current breaker (RCD), select the type B.

= To avoid an electric shock, insulate the connections of the power supply terminals.

. To prevent fire, note the following

/\ CAUTION

- Install the servo ampilifier, servo motor and regenerative resistor on incombustible material. Installing them
directly or close to combustibles will lead to a fire.

- Always connect a magnetic contactor between the power supply and the main circuit power supply (L1, L2,
and L3) of the servo ampilifier, in order to configure a circuit that shuts down the power supply on the side of
the servo amplifier's power supply. If a magnetic contactor is not connected, continuous flow of a large
current may cause a fire when the servo amplifier malfunctions.

- Always connect a circuit protector between the power supply and power supply voltage input terminals (24,
0, and M) of the servo amplifier, in order to configure a circuit that shuts down the power supply on the side
of the servo amplifier's power supply. If a circuit protector is not connected, continuous flow of a large
current may cause a fire when the servo amplifier malfunctions.

- When a regenerative resistor is used, use an alarm signal to switch main power off. Otherwise, a
regenerative transistor fault or the like may overheat the regenerative resistor, causing a fire.

* Provide adequate protection to prevent screws and other conductive matter, oil and other combustible
matter from entering the servo amplifier and servo motor.

- Always connect a molded-case circuit breaker to the power supply of the servo amplifier.




3. To prevent injury, note the following

/\ CAUTION

- Only the voltage specified in the Instruction Manual should be applied to each terminal, Otherwise, a burst,
damage, etc. may occur.

- Connect the terminals correctly to prevent a burst, damage, etc.

= Ensure that polarity (+, —) is correct. Otherwise, a burst, damage, etc. may occur.

- Take safety measures, e.g. provide covers, to prevent accidental contact of hands and parts (cables, etc.)
with the servo amplifier heat sink, regenerative resistor, servo motor, etc. since they may be hot while
power is on or for some time after power-off. Their temperatures may be high and you may get burnt or a
parts may damaged.

- During operation, never touch the rotating parts of the servo motor. Doing so can cause injury.

4. Additional instructions

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

(1) Transportation and installation

/\ CAUTION

* Transport the products correctly according to their mass.

- Stacking in excess of the specified number of products is not allowed.

= Do not carry the servo motor by the cables, shaft or encoder.

- Install the servo amplifier in a load-bearing place in accordance with the Instruction Manual.

* Do not climb or stand on servo equipment. Do not put heavy objects on equipment.

- The servo amplifier and servo motor must be installed in the specified direction.

- Leave specified clearances between the servo amplifier and control enclosure walls or other equipment.

- Do not install or operate the servo amplifier and servo motor which has been damaged or has any parts
missing.

- Do not block the intake and exhaust areas of the servo amplifier. Doing so may cause faults.

= Do not drop or strike servo amplifier or servo motor. Isolate from all impact loads.

- Securely attach the servo motor to the machine. If attach insecurely, the servo motor may come off during
operation.

- The geared servo motor must be installed in the specified direction to prevent oil leakage.

- Take safety measures, e.g. provide covers, to prevent accidental access to the rotating parts of the servo
motor during operation.

- Never hit the servo motor or shaft, especially when coupling the servo motor to the machine. The encoder
may become faulty.

= Do not subject the servo motor shaft to more than the permissible load. Otherwise, the shaft may break.

- When the equipment has been stored for an extended period of time, contact your local sales office.

- When treating the servo amplifier be careful about the edged parts such as the corners of the servo
amplifier.

- The servo amplifier must be installed in the metal cabinet.




/\ CAUTION

- When you keep or use it, please fulfill the following environmental conditions.

Environment
Item
Servo amplifier Servo motor
Operation [°)C] | O to 55 (non-freezing) 0 to 40 (non-freezing)
Ambient [°F] | 32 to 131 (non-freezing) 32 to 104 (non-freezing)
temperature Storage [C] | —20 to 65 (non-freezing) —15 to 70 (non-freezing)
[°F] | —4 to 149 (non-freezing) 5 to 158 (non-freezing)
Ambient Operation 90%RH or less (non-condensing) 80%RH or less (non-condensing)
humidity Storage 90%RH or less (non-condensing)
Ambience Indoors (no direct sunlight) Free from corrosive gas, flammable gas, oil mist, dust and dirt
Altitude Max. 1000m above sea level
HF-MP series
HF-KP series X, Y: 49 mis*
HF-SP51 - 52
(Note) 5.9 m/s” at 10 to 55Hz HC-UP72 X, Y: 24.5 m/s?
N . (directions of X, Y and Z axes) HF-JP53 - 73 - 103
Vibration resistance X 9.8 M2
HC-LPS2 Y: 24.5 m/s?
HG-AK series X, Y: 49 m/s’

Note. Except the servo motor with a reduction gear.

- When you disinfect or protect wooden packing from insects, take measures except by fumigation.
Fumigating the servo amplifier or packing the servo amplifier with fumigated wooden packing can cause a
malfunction of the servo amplifier due to halogen materials (such as fluorine, chlorine, bromine, and iodine)
which are contained in fumigant.

- The servo amplifier must not be used with parts which contain halogen-series flame retardant materials
(such as bromine) under coexisting conditions.

(2) Wiring

/\ CAUTION

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

= Do not install a power capacitor, surge killer or radio noise filter (FR-BIF option) between the servo motor
and servo amplifier.

= Connect the wires to the correct phase terminals (U, V, W) of the servo amplifier and servo motor.
Not doing so may cause unexpected operation.

= Connect the servo amplifier power output (U, V, and W) to the servo motor power input (U, V, and W)
directly. Do not let a magnetic contactor, etc. intervene. Otherwise, it may cause a malfunction.

Servo amplifier Servo motor




/\ CAUTION

- Do not connect AC power directly to the servo motor. Otherwise, a fault may occur.
= The surge absorbing diode installed to the DC relay for control output should be fitted in the specified
direction. Otherwise, the emergency stop and other protective circuits may not operate.

Servo amplifier Servo amplifier
2

4VDC 24VDC

DOCOM DOCOM —
NI A
1%l N
o Control output I a Control output e
signal signal
DICOM DICOM

For sink output interface For source output interface

- When the cable is not tightened enough to the terminal block (connector), the cable or terminal block
(connector) may generate heat because of the poor contact. Be sure to tighten the cable with specified
torque.

= Connecting an encoder for different axis to the CN2A or CN2B connector may cause a malfunction.

- Connecting a servo motor for different axis to the CNP3A or CNP3B connector may cause a malfunction.

(3) Test run adjustment

/\ CAUTION

- Before operation, check the parameter settings. Improper settings may cause some machines to perform
unexpected operation.
- Never adjust or change the parameter values extremely as it will make operation instable.

(4) Usage

/\ CAUTION

- Provide an external emergency stop circuit to ensure that operation can be stopped and power switched off
immediately.

= Any person who is involved in disassembly and repair should be fully competent to do the work.

- Before resetting an alarm, make sure that the run signal of the servo amplifier is off to prevent an accident.
A sudden restart is made if an alarm is reset with the run signal on.

= Do not modify the equipment.

- Use a noise filter, etc. to minimize the influence of electromagnetic interference, which may be caused by
electronic equipment used near the servo amplifier.

= Burning or breaking a servo amplifier may cause a toxic gas. Do not burn or break a servo amplifier.

= Use the servo amplifier with the specified servo motor.

- The electromagnetic brake on the servo motor is designed to hold the motor shaft and should not be used
for ordinary braking.

- For such reasons as service life and mechanical structure (e.g. where a ball screw and the servo motor are
coupled via a timing belt), the electromagnetic brake may not hold the motor shaft. To ensure safety, install
a stopper on the machine side.




(5) Corrective actions

/\ CAUTION

- When it is assumed that a hazardous condition may take place at the occur due to a power failure or a
product fault, use a servo motor with an electromagnetic brake or an external brake mechanism for the
purpose of prevention.

= Configure a electromagnetic brake circuit so that it is activated also by an external emergency stop switch.

Contacts must be opened when a
malfunction (ALM-A/ALM-B) and when an  Contacts must be opened with

electromagnetic brake interlock (MBR-A/  the emergency stop switch.
MBR-B).

Servo motor
RA

-__——<
o i

Electromagnetic brake

- When any alarm has occurred, eliminate its cause, ensure safety, and deactivate the alarm before
restarting operation.

- Provide an adequate protection to prevent unexpected restart after an instantaneous power failure.

(6) Maintenance, inspection and parts replacement

/N\ CAUTION

= With age, the electrolytic capacitor of the servo amplifier will deteriorate. To prevent a secondary accident

due to a fault, it is recommended to replace the electrolytic capacitor every 10 years when used in general
environment.

- Please contact your local sales office.

(7) General instruction

= To illustrate details, the equipment in the diagrams of this Specifications and Instruction Manual may have
been drawn without covers and safety guards. When the equipment is operated, the covers and safety

guards must be installed as specified. Operation must be performed in accordance with this Specifications
and Instruction Manual.




® DISPOSAL OF WASTE @

Please dispose a converter unit, servo amplifier (drive unit), battery (primary battery) and other options according
to your local laws and regulations.

A EEP-ROM life

The number of write times to the EEP-ROM, which stores parameter settings, etc., is limited to 100,000. If the
total number of the following operations exceeds 100,000, the servo amplifier may fail when the EEP-ROM
reaches the end of its useful life.

- Write to the EEP-ROM due to parameter setting changes

- Write to the EEP-ROM due to device changes

Precautions for Choosing the Products

Mitsubishi will not be held liable for damage caused by factors found not to be the cause of Mitsubishi; machine
damage or lost profits caused by faults in the Mitsubishi products; damage, secondary damage, accident
compensation caused by special factors unpredictable by Mitsubishi; damages to products other than
Mitsubishi products; and to other duties.



COMPLIANCE WITH CE MARKING

Refer to Appendix 3 for the compliance with CE marking.

COMPLIANCE WITH UL/CSA STANDARD

Refer to Appendix 4 for the compliance with UL/CSA standard.

<<About the manuals>>

This Instruction Manual and the following Servo Amplifier/Servo Motor Instruction Manuals (Vol.2) are
required if you use the General-Purpose AC servo MR-J3W-LIB for the first time. Always purchase them and
use the MR-J3W-[IB safely.

Refer to chapter 15 for using MR-J3W-0303BNG6.

Relevant manuals

Manual name Manual No.
MELSERVO-J3W Series Instructions and Cautions for Safe Use of AC Servos IB(NA)0300148
MELSERVO Servo Motor Instruction Manual (Vol.2)(Note 1) SH(NA)030041
EMC Installation Guidelines IB(NA)67310
SSCNET Ill Interface Linear Servo MR-J3-00B-RJ004 INSTRUCTION MANUAL (Note 2) SH(NA)030054
SSCNET Ill Interface Direct drive servo MR-J3-C1B-RJ004 INSTRUCTION MANUAL (Note 3) In production

Note 1. Required to use the rotary servo motor.
2. Required to use the linear servo motor.
3. Required to use the direct drive motor.

<<Wiring>>

Wires mentioned in this instruction manual are selected based on the ambient temperature of 40°C (104°F).
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1. FUNCTIONS AND CONFIGURATION

1. FUNCTIONS AND CONFIGURATION

1.1 Summary

The Mitsubishi AC servo amplifier MELSERVO-J3W series is an AC servo that requires less space, less wiring,
and less energy while it maintains high performance, functionality and usability of MELSERVO-J3-B.

Two servo motors can be driven by this MR-J3W servo amplifier. Driving two servo motors by one MR-J3W
servo amplifier cuts down the installation area compared to the area required for two MR-J3 servo amplifiers.
Side-by-side installation is also available, making the system more compact.

Integrated 2-axis structure allows two axes to share the same SSCNETII cable, control circuit power cable, and
main circuit power cable, cutting down the wiring area.

The capacitor in the MELSERVO-J3W series is re-charged, doubling the reusable energy compared to it of the
MELSERVO-J3 series. Regenerative energy is generated during deceleration of a servo motor. By reusing that
energy, much energy is saved. Depending on the operating condition, the regenerative option may be disabled.
The MR-J3W-77B servo amplifier has a 100W regenerative resistor built in, making the regenerative option
unnecessary even for a large regenerative load.

By simply shifting the switch, a rotary servo motor, a linear servo motor or a direct drive motor can be used for
each axis for the MR-J3W servo amplifier. A rotary servo motor, a linear servo motor and a direct drive motor
with different capacities can be connected to the MR-J3W-22B and MR-J3W-44B servo amplifier axes.

Using MELSERVO-J3W makes the linear servo motor and the direct drive motor structure simple and the
equipment compact with high performance. Using MELSERVO-J3W also saves the space.

As explained above, integrated 2-axis structure, multi-function, and improved regeneration efficiency reduce the
required parts for a servo system.
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1.2 Function block diagram

The function block diagram of this servo is shown below.
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Note 1. MR-J3W-22B dose not have a cooling fan.
2. For 1-phase 200 to 230VAC, connect the power supply to L1, L2 and leave Ls open. Refer to section 1.3 for the power supply
specification.

1.3 Servo amplifier standard specifications

Servo amplifier
MR-J3W-O 22B 44B 77B 1010B
Item
. A-axis B-axis A-axis B-axis A-axis B-axis A-axis B-axis
Rated output capacity
200W 200W 400W 400W 750W 750W 1kW 1kwW
2| Rated voltage 3-phase 170VAC
3| Rated current Al 15 15 | 28 2.8 5.8 58 | 60 6.0
2z Voltage, frequency 3-phase or 1-phase 200 to 230VAC, 50/60Hz 3-phase 200 to 230VAC, 50/60Hz
2| Rated current Al 35 | 6.1 10.4 | 13.9
g . ) 3-phase or 1-phase 200 to 230VAC:
3 | Permissible voltage fluctuation 3-phase 170 to 253VAC
& 170 to 253VAC
g Permissible frequency fluctuation Within=5%
é% Power supply capacity Refer to section 10.2
Inrush current Refer to section 10.5

Voltage, frequency 1-phase 200 to 230VAC, 50/60Hz

Rated current [A] 0.4

Permissible voltage

) 1-phase 170 to 253VAC
o fluctuation

Control circuit —

Permissible e
power supply . Within£=5%

frequency fluctuation

Power

) [w] 55

consumption

Inrush current Refer to section 10.5

Voltage 24VDCx=10%
Interface power

Power supply
supply ) [A] (Note 1) 0.25

capacity
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Servo amplifier

MR-J3W-0O 22B 44B 77B 1010B
Item
Reusable
regenerative energy 17 22 46
(Note 3) [J]

Rotary servo motor's
inertia moment
equivalent to

Capacitor o . 3.45 4.46 9.32
permissible charging

regenerative amount (Note 4)
[X10%kg - m?]

Linear servo motor’s

mass equivalent to

permisscilble charging 85 110 23.0

amount (Note 5) [kg]
Control system Sine-wave PWM control, current control system
Built-in regenerative resistor [W] 10 100
Dynamic brake Built-in

Overcurrent shut-off, regenerative overvoltage shut-off, overload shut-off (electronic thermal
relay), servo motor overheat protection, encoder error protection, regenerative error protection,

Protective functions ] . ) ) )
undervoltage, instantaneous power failure protection, overspeed protection, excessive error

protection, magnetic pole detection protection, Linear servo control error detection protection
Natural-cooling, . .
Structure a (T;ara:;c;:r:lg: Oc());))en Force-cooling, open (IP rating: IP00)
Side-by-side installation O O(Note 2) | O
. Operation [°C] 0 to 55 (non-freezin.g)

@ Ambient [°F] 32 to 131 (non-freezing)

£ | temperature [°C] —20 to 65 (non-freezing)

bS] Storage - -

§ [°F] —4 to 149 (non-freezing)

= | Ambient Operati

% m .|e.n Ll 90%RH or less (non-condensing)

g humidity Storage

é Ambient . Indoors (no direct sunligh.t) . .
z Free from corrosive gas, flammable gas, oil mist, dust and dirt
Y1 Attitude Max. 1000m above sea level

Vibration resistance 5.9 m/s” at 10 to 55Hz (X, Y and Z directions)
k . .
Mass [kal 1.4 2.3
[Ib] 3.09 5.07
Note 1. 0.25A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of 1/0
points.

2. When closely mounting MR-J3W-44B, operate them at 90% or smaller effective load ratio.

3. The regenerative energy is generated under the following conditions.

Rotary servo motor: The energy is generated when a machine with the inertia moment equivalent to permissible charging amount
decelerates from the rated speed to stop.

Linear servo motor: The energy is generated when a machine with the mass equivalent to permissible charging amount decelerates
from the maximum speed to stop.

Direct drive motor:  The energy is generated when a machine with the inertia moment equivalent to permissible charging amount
decelerates from the rated speed to stop.

4. This value is inertia moment when decelerating rotary servo motor from the rated speed to a stop. When decelerating two axes
simultaneously, the inertia moment is a total of two axes. When not decelerating two axes simultaneously, the inertia moment is for
one axis. This note also applies to the direct drive motor.

5. This value is mass when decelerating linear servo motor from the rated speed to a stop. The mass includes a mass of primary side
(coil). When decelerating two axes simultaneously, the mass is a total of two axes. When not decelerating two axes simultaneously,
the mass is for one axis.
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1.4 Function list

The following table lists the functions of this servo. For details of the functions, refer to the reference field.

is increased.

Function Description Reference
) ) High-resolution encoder of 262144 pulses/rev is used as a rotary servo motor

High-resolution encoder
encoder.

Absolute position detection Merely setting a home position once makes home position return unnecessary Chanter 12

system at every power-on. P
Switches gains by using input devices or gain switching conditions (including the

Gain changing function 9 y ginp 9 9 ( 9 Section 7.5
servo motor speed).
Suppresses high-frequency resonance which occurs as servo system response

Low-pass filter PP 9 9 4 4 P Section 7.4

Machine analyzer function

Analyzes the frequency characteristic of the mechanical system by simply
connecting an MR Configurator installed personal computer and servo ampilifier.
MR Configurator is necessary for this function.

Machine simulation

Can simulate machine motions on a personal computer screen on the basis of
the machine analyzer results.
MR Configurator is necessary for this function.

Gain search function

Personal computer with MR Configurator changes gains automatically and
searches for overshoot-free gains in a short time.
MR Configurator is necessary for this function.

Slight vibration suppression
control

Suppresses vibration of £1 pulse produced at a servo motor stop.

Parameters No.PB24

Auto tuning

Automatically adjusts the gain to optimum value if load applied to the servo
motor shaft varies.

Chapter 6

Regenerative option

Used when the built-in regenerative resistor of the servo amplifier does not have
sufficient regenerative capability for the regenerative power generated.

Section 11.2

Alarm history clear

Alarm history is cleared.

Parameter No.PC21

Output signal (DO)
forced output

Output signal can be forced on/off independently of the servo status.
Use this function for output signal wiring check, etc.

Section 4.5.1 (1) (d)

Test operation mode

JOG operation * positioning operation = DO forced output
However, MR Configurator is necessary for positioning operation.

Section 4.5

Analog monitor output

Servo status is output in terms of voltage in real time.

Parameter No.PC09

MR Configurator

Using a personal computer, parameter setting, test operation, status display,
etc. can be performed.

Section 11.4
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1.5 Model code definition

(1) Rating plate

The year and month
MITSUBISHI oaresaiiga| < of manufacture
MODEL MR-J3W-44B <« Model
POWER: 400W(A)+400W(B) <+— Capacity

INPUT: 6.1A 3PH+1PH200-230V 50Hz __ | +——1 A
3PH+1PH200-230V 60Hz Applicable power supply
OUTPUT: 170V 0-360Hz 2.8A(A)+2.8A(B) | «+——— Rated output current

SERIAL: A99001050 «—

KCC-REI-MEK-TC300A***G51 <+ Serial number
MITSUBISHI ELECTRIC CORPORATION

MADE IN JAPAN

KC mark number

Country of origin

(2) Model
MR—J3W—[B

T— SSCNETII interface

Series
Rated output

Rated outpur[W]
A-axis | B-axis
22 200 200
44 400 400
77 750 750

1010 1k 1k

Symbol
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1.6 Combination with servo motor

POINT

* Refer to section 13.1.2 for the combinations with linear servo motors.
* Refer to section 14.1.2 for the combinations with direct drive motors.

The following table lists combinations of servo amplifiers and servo motors. The same combinations apply to the
models with an electromagnetic brake and the models with a reduction gear.
With the servo amplifier whose software version is B3 or later, the following servo motors can be used without

parameter change.

Servo amplifier
Servo motor MR-J3W-22B MR-J3W-44B MR-J3W-77B MR-J3W-1010B
A-axis B-axis A-axis | B-axis A-axis B-axis A-axis B-axis
HF-MP053 ®) O (Note 1)
HF-MP13 ®) O (Note 1)
HF-MP23 ®) ©)
HF-MP43 O O (Note 1) O (Note 1)
HF-MP73 ®) ®)
HF-KP053 ®) O (Note 1)
HF-KP13 O O (Note 1)
HF-KP23 ®) O
HF-KP43 O O (Note 1) O (Note 1)
HF-KP73 ®)
HF-SP51 O (Note 1) ®)
HF-SP81 ®)
HF-SP52 O (Note 1) ®)
HF-SP102 ®)
HC-LP52 O (Note 1) ®)
HC-LP102 ®)
HC-UP72 O (Note 1) ®)
HF-JP53 O (Note 2) O (Note 2, 3)
HF-JP73 O (Note 2) O (Note 2)
HF-JP103 O (Note 2)

Note 1. With the servo amplifier whose software version is B2 or earlier, this servo motor can be used by setting parameter No.Po04 to
"O010". With the servo amplifier whose software version is B3 or later, no parameter setting is required.

2. This servo motor can be used with the servo amplifier whose software version is B3 or later.

3. With this combination, the maximum torque of the HF-JP53 servo motor increases to 400% of the rated torque.
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1.7 Parts identification

Side view

Bottom

— Detailed
Name/Application exp?a%la?ion
Display
The 3-digit, seven-segment LED shows the servo status Section 4.3
and alarm number.
Rotary axis setting switch (SW1)
SWi1 Used to set the axis No. of servo amplifier.
189
«:@
< O
® ©
e
Section 3.13
Test operation select switch (SW2-1)
SW2 Used to perform the test operation
mode by using MR Configurator.
!'k For manufacturer setting (Be sure to set
1 2 to the "Down" position).
Charge lamp
Lit to indicate that the main circuit is charged. While this
lamp is lit, do not reconnect the cables.
Main circuit power supply connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
USB communication connector (CN5) Section 11.4
Connect the personal computer. ’
1/O signal connector (CN3) .
Used to connect digital I/O signals. Sect!on 32
oS Section 3.4
More over an analog monitor is output.
Cclg:';rg(l:tc ltLC: ggr?t?gle;tr?:zi(top'\ésv?r supply/regenerative Section 3.1
. Section 3.3
option.
SSCNETII cable connector (CN1A)
Used to connect the servo system controller or the front Section 3.9
axis servo amplifier.
A-axis servo motor power output connector (CNP3A) Section 3.1
Connect the A-axis servo motor. Section 3.3
SSCNETII cable connector (CN1B)
Used to connect the rear axis servo amplifier. For the final| Section 3.9
axis, puts a cap.
A-axis servo motor encoder connector (CN2A)
Used to connect the A-axis servo motor encoder. Section 3.4
B-axis servo motor encoder connector (CN2B) Section 11.1
Used to connect the B-axis servo motor encoder.
Battery connector (CN4) .
Used to connect the battery for absolute position data Sgﬁgotne: 123
backup. Battery is not required in fully closed control. P
B-axis servo motor power output connector (CNP3B)
Connect the B-axis servo motor. Section 3.1
Protective earth (PE) terminal () Section 3.3
Ground terminal.
Rating plate Section 1.5
Servo motor selection switch (SW3)
Used to select the servo motor to
ON<_ _ be used.
~ [l | A-axis Section 3.14

OFF: Rotary servo motor
N-: B-axis ON : Linear servo motor and
direct drive motor

Front side
pLA




1. FUNCTIONS AND CONFIGURATION

1.8 Configuration including auxiliary equipment

- Connecting a servo motor for different axis to the CNP3A or CNP3B connector may
ACAUTION cause a malfunction.

POINT

= Equipment other than the servo amplifier and the servo motor are optional or
recommended products.
* To use a rotary servo motor, turn SW3 off (factory setting).

(Note 2) RST e
Power supply Servo amplifier i Personal 1
I |
| . MR Configurator omputer 1
| | - |
Molded-case -Ll o CN5 | 1
circuit breaker .ZH v OPEN ! @ !
(MCCB) or fuse |—— \}) @ | |
L ) | l
’ 1 - | |
— ( Lo 1| cNP1 DZ:I e B
=
(" L3 M
Magnetic \J]_ e °
contactor B CN3 I/O signal
(MC) ( \ oo
p fact Regenerative CP i ‘\_ﬂ” i ;
Power fac orC option o i CNP2 -'é)\ cniado Servo system
l:g:é?(;/r'ng A C B m ~NIA controller or Front axis
Note 3 0 i
(FRBAL) x ( ) %‘ servo amplifier CN1B
. . ) I~ =
Line noise D n=|/= ONP3A 6 cn1sHUO Rear axis servo amplifier
filter CN1A or Ca
W < 0 p
(FR-BSF01) -
(Note 1)
\_ L21 -/ Battery
\ L11 j unit

A-axis servo motor

Note 1. A battery unit consists of one MR-BTCASE battery case and eight MR-BAT batteries. Use the battery unit in the absolute position
detection system of the position control mode. (Refer to section 12.3.)
2. For 1-phase 200V to 230VAC, connect the power supply to L1 = L2 and leave L3 open. Refer to section 1.3 for the power supply
specification.
3. Make sure to connect the P+ terminal to the D terminal. When using the regenerative option, refer to section 11.2.

1-9
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2. INSTALLATION

2. INSTALLATION

/A WARNING

- To prevent electric shock, ground each equipment securely.

- Stacking in excess of the limited number of products is not allowed.
= Install the equipment on incombustible material. Installing it directly or close to

combustibles will lead to a fire.

= Install the equipment in a load-bearing place in accordance with this Instruction

Manual.

* Do not get on or put heavy load on the equipment to prevent injury.
- Use the equipment within the specified environmental condition range. (For the

environmental conditions, refer to section 1.3.)

- Provide an adequate protection to prevent screws and other conductive matter, oil

and other combustible matter from entering the servo amplifier.

- Do not block the intake and exhaust areas of the servo amplifier. Doing so may

cause faults.

= Do not drop or strike the servo amplifier. Isolate from all impact loads.
= Do not install or operate the servo amplifier which has been damaged or has any

parts missing.

= Do not install or operate a faulty servo amplifier.
- When the product has been stored for an extended period of time, contact your local

sales office.

- When treating the servo amplifier, be careful about the edged parts such as the

corners of the servo amplifier.

- The servo amplifier must be installed in the metal cabinet.
= When you disinfect or protect wooden packing from insects, take measures except

by fumigation. Fumigating the servo amplifier or packing the servo amplifier with
fumigated wooden packing can cause a malfunction of the servo amplifier due to
halogen materials (such as fluorine, chlorine, bromine, and iodine) which are
contained in fumigant.

- The servo amplifier must not be used with parts which contain halogen-series flame

retardant materials (such as bromine) under coexisting conditions.

2.1 Installation direction and clearances

/\ CAUTION

* The equipment must be installed in the specified direction. Otherwise, a fault may

occur.

- Leave specified clearances between the servo amplifier and control box inside walls

or other equipment. Doing so may cause faults.

When using heat generating equipment such as the regenerative option, install them with full consideration of
heat generation so that the servo amplifier is not affected.
Install the servo amplifier on a perpendicular wall in the correct vertical direction.




2. INSTALLATION

(1) Installation of one servo amplifier

Control box Control box
% %
40mm
Osre:: raemplifier V\I/Iifi ng
L RTINS B
10mm 10mm (ILACMD
or more %:\4 ' = . ’/,% or more B ﬁ
g Lot
=
*u: Bottom
I40mm -
7 7

(2) Installation of two or more servo amplifiers

POINT

* MR-J3W-OB can be installed side-by-side. However, use MR-J3W-44B with the
effective load ratio of 90% or less.

Leave a large clearance between the inner surface of a control box and the servo ampilifier to circulate air above
and below the servo amplifier.

When installing the servo amplifiers closely, leave a clearance of 1mm between the adjacent servo amplifiers in
consideration of mounting tolerances.

Control box Control box

2 2

Top
v oven A
30mm 30mm 74D 30mm
or more ™ or more - x| or more
30mm /
or more
v
Bottom
40mm
or more
A
7 7
Leaving clearance Mounting closely




2. INSTALLATION

2.2 Keep out foreign materials

(1) When installing the unit in a control box, prevent drill chips and wire fragments from entering the servo
amplifier.

(2) Prevent oil, water, metallic dust, etc. from entering the servo amplifier through openings in the control box or
a cooling fan installed on the ceiling.

(3) When installing the control box in a place where there are much toxic gas, dirt and dust, conduct an air
purge (force clean air into the control box from outside to make the internal pressure higher than the
external pressure) to prevent such materials from entering the control box.

2.3 Cable stress

(1) The way of clamping the cable must be fully examined so that bending stress and cable's own weight stress
are not applied to the cable connection.

(2) For use in any application where the servo motor moves, fix the cables (encoder, power supply, brake) with
having some slack from the connector connection part of the servo motor to avoid putting stress on the
connector connection part. Use the optional encoder cable within the bending life range. Use the power
supply and brake wiring cables within the bending life of the cables.

(3) Avoid any probability that the cable sheath might be cut by sharp chips, rubbed by a machine corner or
stamped by workers or vehicles.

(4) For installation on a machine where the servo motor will move, the bending radius should be made as large
as possible. Refer to section 10.4 for the bending life.

2.4 SSCNETII cable laying

SSCNETII cable is made from optical fiber. If optical fiber is added a power such as a major shock, lateral
pressure, haul, sudden bending or twist, its inside distorts or breaks, and optical transmission will not be
available. Especially, as optical fiber for MR-J3BUSIM - MR-J3BUSLIM-A is made of synthetic resin, it melts
down if being left near the fire or high temperature. Therefore, do not make it touched the part, which becomes
high temperature, such as radiator or regenerative option of servo amplifier.

Read described item of this section carefully and handle it with caution.

(1) Minimum bend radius
Make sure to lay the cable with greater radius than the minimum bend radius. Do not press the cable to
edges of equipment or others. For SSCNETII cable, the appropriate length should be selected with due
consideration for the dimensions and arrangement of servo amplifier. When closing the door of control box,
pay careful attention for avoiding the case that SSCNETII cable is hold down by the door and the cable
bend becomes smaller than the minimum bend radius.
For the minimum bend radius, refer to section 11.1.5.



2. INSTALLATION

()

@)

(4)

Prohibition of vinyl tape use
Migrating plasticizer is used for vinyl tape. Keep the MR-J3BUSLIM, and MR-J3BUSLIM-A cables away
from vinyl tape because the optical characteristic may be affected.

SSCNETII cable Cord Cable
E |:| MR-J3BUSCOM A
MR-J3BUSLCIM-A A A
MR-J3BUSCOIM-B O O
Optical cord Cable A: Phthalate ester plasticizer such as DBP and DOP

may affect optical characteristic of cable.
O: Normally, cable is not affected by plasticizer.

Precautions for migrating plasticizer added materials

Generally, soft polyvinyl chloride (PVC), polyethylene resin (PE) and fluorine resin contain non-migrating
plasticizer and they do not affect the optical characteristic of SSCNET cable.

However, some wire sheaths and cable ties, which contain migrating plasticizer (phthalate ester), may affect
MR-J3BUSCIM and MR-J3BUSLCIM-A cables (made of plastic).

In addition, MR-J3BUSLIM-B cable (made of quartz glass) is not affected by plasticizer.

Bundle fixing

Fix the cable at the closest part to the connector with bundle material in order to prevent SSCNETII cable
from putting its own weight on CN1A - CN1B connector of servo amplifier. Optical cord should be given
loose slack to avoid from becoming smaller than the minimum bend radius, and it should not be twisted.
When bundling the cable, fix and hold it in position by using cushioning such as sponge or rubber which
does not contain migratable plasticizers.

If using adhesive tape for bundling the cable, fire resistant acetate cloth adhesive tape 570F (Teraoka
Seisakusho Co., Ltd) is recommended.

Connector
o
0
o
~ Optical cord
Loose slack
Bundle material :| - Cable
Recommended product: .
NK clamp SP type
(NIX, INC.)

(5) Tension

If tension is added on optical cable, the increase of transmission loss occurs because of external force
which concentrates on the fixing part of optical fiber or the connecting part of optical connector. At worst, the
breakage of optical fiber or damage of optical connector may occur. For cable laying, handle without putting
forced tension. For the tension strength, refer to section 11.1.5.

2-4




2. INSTALLATION

(6) Lateral pressure
If lateral pressure is added on optical cable, the optical cable itself distorts, internal optical fiber gets
stressed, and then transmission loss will increase. At worst, the breakage of optical cable may occur. As the
same condition also occurs at cable laying, do not tighten up optical cable with a thing such as nylon band
(TY-RAP).
Do not trample it down or tuck it down with the door of control box or others.

(7) Twisting
If optical fiber is twisted, it will become the same stress added condition as when local lateral pressure or
bend is added. Consequently, transmission loss increases, and the breakage of optical fiber may occur at
worst.

(8) Disposal
When incinerating optical cable (cord) used for SSCNETIL, hydrogen fluoride gas or hydrogen chloride gas
which is corrosive and harmful may be generated. For disposal of optical fiber, request for specialized
industrial waste disposal services who has incineration facility for disposing hydrogen fluoride gas or
hydrogen chloride gas.

2.5 Inspection items

+ Before wiring or inspection, turn off the power and wait for 15 minutes or more until
the charge lamp turns off. Otherwise, an electric shock may occur. In addition,
always confirm from the front of the servo amplifier, whether the charge lamp is off

/N\WARNING ~ ornot

* To avoid an electric shock, only qualified personnel should attempt inspections.
Otherwise, you may get an electric shock. For repair and parts replacement, contact
your safes representative.

= Do not perform insulation resistance test on the servo amplifier as damage may

ACAUTION result

= Do not disassemble and/or repair the equipment on customer side.

It is recommended to make the following checks periodically.
(1) Check for loose terminal block screws. Retighten any loose screws.

(2) Check if the cables and the wires have no damage or crack. Perform periodic inspection according to
operating conditions.

(3) Check that the connector is securely connected to the servo amplifier.
(4) Check that the wires are not coming out from the connector.
(5) Check for dust accumulation on the servo amplifier.

(6) Check for unusual noise generated from the servo amplifier.
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2.6 Parts having service lives

Service lives of the following parts are listed below. However, the service lives vary depending on operating
methods and environmental conditions. If any fault is found in the parts, they must be replaced immediately
regardless of their service lives. For parts replacement, please contact your sales representative.

Part name Life guideline

Smoothing capacitor 10 years

Number of power-on, forced stop, and controller

Relay . .

forced stop times: 100000 times
Cooling fan 50,000 to 70,000 hours (2 to 3 years)
Absolute position battery Refer to section 12.2

(1) Smoothing capacitor
Affected by ripple currents, etc. and deteriorates in characteristic. The life of the capacitor greatly depends
on ambient temperature and operating conditions. The capacitor will reach the end of its life in 10 years of
continuous operation in normal air—conditioned environment (40°C (104°F) surrounding air temperature or
less).

(2) Relays
Their contacts will wear due to switching currents and contact faults occur. Relays reach the end of their
lives when the power is turned on and forced stop/controller forced stop occurs 100,000 times in total.

(3) Servo ampilifier cooling fan
The cooling fan bearings reach the end of their life in 50,000 to 70,000 hours. Normally, therefore, the fan
must be changed in seven or eight years of continuous operation as a guideline.
It must also be changed if unusual noise or vibration is found during inspection.
The life of the servo amplifier cooling fan applies under an environment of an average ambient temperature
of 40°C (104°F) a year, and a corrosive gas-free, flammable gases-free, an oil-mist-free, and a dust-free
environment.
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3. SIGNALS AND WIRING

= Any person who is involved in wiring should be fully competent to do the work.
- Before wiring or inspection, turn off the power and wait for 15 minutes or more until

the charge lamp turns off. Otherwise, an electric shock may occur. In addition,
always confirm from the front of the servo amplifier, whether the charge lamp is off
or not.

- Ground the servo amplifier and the servo motor securely.
= Do not attempt to wire the servo amplifier and servo motor until they have been

installed. Otherwise, you may get an electric shock.

= The cables should not be damaged, stressed excessively, loaded heavily, or

pinched. Otherwise, you may get an electric shock.

= To avoid an electric shock, insulate the connections of the power supply terminals.

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

unexpectedly, resulting in injury.

= Connect cables to correct terminals to prevent a burst, fault, etc.
- Ensure that polarity (+, —) is correct. Otherwise, a burst, damage, etc. may occur.
- The surge absorbing diode installed to the DC relay for control output should be fitted

in the specified direction. Otherwise, the emergency stop and other protective
circuits may not operate.

Servo amplifier Servo amplifier

24VDC

24VD

O

DOCOM DOCOM

Control output

Control output
signal

signal
DICOM

.:’SZT
[

DICOM

For sink output interface For source output interface

- Use a noise filter, etc. to minimize the influence of electromagnetic interference,

which may be given to electronic equipment used near the servo amplifier.

- Do not install a power capacitor, surge killer or radio noise filter (FR-BIF option) with

the power line of the servo motor.

- When using the regenerative resistor, switch power off with the alarm signal.

Otherwise, a transistor fault or the like may overheat the regenerative resistor,
causing a fire.

= Do not modify the equipment.
- Connect the servo amplifier power output (U, V, and W) to the servo motor power

input (U, V, and W) directly. Do not let a magnetic contactor, etc. intervene.
Otherwise, it may cause a malfunction.

Servo amplifier

Servo motor




3. SIGNALS AND WIRING

3.1 Input power supply circuit

 Always connect a magnetic contactor between the power supply and the main circuit
power supply (L1, L2, and L3) of the servo amplifier, in order to configure a circuit
that shuts down the power supply on the side of the servo amplifier's power supply. If
a magnetic contactor is not connected, continuous flow of a large current may cause
a fire when the servo amplifier malfunctions.

ACAUTION * Shut off the main circuit power supply when alarms are occurring in both of the A-
axis and the B-axis. Otherwise, a regenerative transistor fault or the like may
overheat the regenerative resistor, causing a fire.

+ Check the servo amplifier model, and then input proper voltage to the servo amplifier
power supply. If input voltage exceeds the upper limit, the servo amplifier will break
down.

POINT |

* Even if alarm has occurred, do not switch off the control circuit power supply.
When the control circuit power supply has been switched off, optical module does
not operate, and optical transmission of SSCNETII communication is interrupted.
Therefore, the servo amplifier on the rear axis displays "AA" at the indicator and
turns into base circuit shut-off. The servo amplifier stops with starting dynamic
brake.

Wire the power supply/main circuit as shown below so that power is shut off and the servo-on command turned
off as soon as an alarm occurs, a servo forced stop is made valid, or a controller forced stop is made valid. A
molded-case circuit breaker (MCCB) must be used with the input cables of the main circuit power supply.
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(Note 3)
- Malfunction ) Controller
| RA1(A-axis) | forced stop OFF
! —] ‘ RA3 ON
—{: RAZ(B-axis) 1 T
. Forced stop L
(Note 6)
Servo amplifier A-axis servo motor
MCCB MC .- _CI:N_Pl (Note 10)
(Note 9) — v CNP3A|  (Note 5)
]
SPSWTr } L ! CUeT Y NWMotor
PPy /L/ Ls : Vv : \
______ | |
__|oNpP2. : Ve__\é ; w
P+ ! L= fan)
eC | CN2A (Note 2) Encoder
oD ! Encoder cable
I
I
OLun |
L21 : l@))
R B-axis servo motor
(Note 10) |~
CNP3B|__(Note 5)
| u } U Motor
Vo Y
WO w
CN2B (Note 2)
|: Encoder cable Encoder
CN3 CN3 24\VDC
(Note 4) (Note 6) Forced stop T~ EMA1 pocom i}
OCOM| DICOM
ALM-A [ 1] - A-axis malfunction [ (Note 4)
» SW3 (Note 7) %9,_ Note 3)
‘%i%i A-axis JALM-B D -axis malfunction
E ~ Il B-axis (Note 3)

Note 1.
2.
3.

10.

Always connect P+ and D. When using the regenerative option, refer to section 11.2.

For the encoder cable, use of the option cable is recommended. Refer to section 11.1 for selection of the cable.

If deactivating output of malfunction (ALM-A/ALM-B) with parameter change, configure up the power supply circuit which switches
off the magnetic contactor after detection of alarm occurrence on the controller side. In this connection example, the operation
continues in the other axis when an alarm occurs in the A-axis or the B-axis. To stop both axes in an alarm occurrence, connect
RA1 and RA2 in series.

. For the sink 1/O interface. For the source 1/O interface, refer to section 3.7.3.
. For the power line connection, refer to section 3.10.
. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of forced stop (EM1) using the

external sequence.
This connection example is a connection using a rotary servo motor. Turn SW3 off (factory setting). (Refer to section 3.14.)

. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval

between current being applied to the coil until closure of contacts.

. For 1-phase 200V to 230VAC, connect the power supply to L1 * L2 and leave Ls open. Refer to section 1.3 for the power supply
specification.
Connecting a servo motor for different axis to the CNP3A or CNP3B connector may cause a malfunction.
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A-axis malfunction

(Note 11
A-axis electromagnetic
brake interlock (Note 17)

B-axis malfunction (Note 13, 14)
Note

3.2 1/0 signal connection example
10m or less 10m or less
Servo amplifier
(1 axis * 2 axis)
(Note 10) (Note 12) (Note 12)
24vVDC CN3 CN3 (Note 2)
—||— picom| 23 11 |ALM-A I
(Note 14) pocoM| 26 [ =
(Note 3, 4) Forced $—~ EM1| 10 12 |MBR-A 2
A-axis upper stroke limit (FLS)¢—~——DI1-A| 7 24 |ams Wi
A-axis lower stroke limit (RLS)-—"¥ DI2-A| 8 [ =Pt
(Note 15) A-axis proximity dog (DOG) ¢$— —DI3-A| 9 25 |MBRB ™
B-axis upper stroke limit (FLS)——"¥ DI1-B| 20
B-axis lower stroke limit (RLS) T~ DI2-B| 21 3 [LAaA j“j:
B-axis proximity dog (DOG) “——__——DI3-B| 22 16 |LARA—— —
Personal 4 |LBA N N
(Note 5) computer USB cable 17 |LBRA|—— —
MR Conflgurator r MR-J3USBCBL3M 5 LAB j}i:
(option) CN5 18 |LARB E E i i
©)* e
19 |LBR-B [I)___Lf
2 [MO1 ——=
iy I e
Servo system 15 |MO2 :?_;ii‘:i: I
controller  (Note 6) 14 | LG o
SSCNETII cable Plate| SD }--~
(option)
CN1A
SW1
n)
Ssw2| (Note 8)
:| CN1B
12
SW3 (Note 16)
LA (Note 1)
uE. []B-axis @
MR-J3W-B | (Note 7)
(3 axis = 4 axis)
:| CN1A SwW1
)
SW2| (Note 8)

(Note 6)
SSCNETII cable
(option)

/'

CN1B
|
12
SW3 (Note 16)
[]A-axis

1

[|B-axis

Front

W3 (Note 16)

MR-J3W-B
(n-1 axis * n axis)
:| CN1A SWi1
~)
(C";%te 9 [] CN1B
12
S

i [|A-axis
[]B-axis

(Note 7)

(Note 8)

-axis electromagnetic
brake interlock (Note 17)

A-axis encoder A-phase pulse
(Differential line driver)

A-axis encoder B-phase pulse
(Differential line driver)

B-axis encoder A-phase pulse
(Differential line driver)

B-axis encoder B-phase pulse
(Differential line driver)

+10VDC Analog monitor 1

+10VDC Analog monitor 2
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Note 1. To prevent an electric shock, always connect the protective earth (PE) terminal (terminal marked @) of the servo amplifier to the

protective earth (PE) of the control box.

2. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will be faulty and will not output signals,
disabling the emergency stop and other protective circuits.

3. If the controller does not have forced stop function, always install the forced stop 2 switch (Normally closed contact).

4. When starting operation, always turn on the forced stop (EM1). (Normally closed contact) By setting "[01C00" in parameter
No.PAOQ4 the forced stop (EM1) can be made invalid.

5. Use MRZJW3-SETUP 221E. (Refer to section 11.4)

6. Use SSCNETII cables listed in the following table.

Cable Cable model name Cable length
Standard cord inside panel MR-J3BUSCIM 0.15t0 3m
Standard cable outside panel MR-J3BUSCIM-A 5to 20m
Long-distance cable MR-J3BUSCIM-B 30 to 50m

7. The wiring of the third and subsequent axes is omitted.
8. Up to sixteen axes may be connected. Refer to section 3.13 for setting of axis selection.
9. Make sure to put a cap on the unused CN1A * CN1B.

10. Supply 24VDC=£10% 250mA current for interfaces from the outside. 250mA is the value applicable when all I/O signals are used.
The current capacity can be decreased by reducing the number of 1/0 points. Refer to section 3.7.2 (1) that gives the current value
necessary for the interface.

11. Malfunction (ALM-A/ALM-B) turns on in normal alarm-free condition. (Normally closed contact)

12. The pins with the same signal name are connected in the servo amplifier.

13. The signal can be changed by parameter No.PD07, PD09.

14. For the sink I/O interface. For the source 1/O interface, refer to section 3.7.3.

15. Devices can be assigned for DI1-A * DI2-A * DI3-A * DI1-B * DI2-B * DI3-B with controller setting. For devices that can be assigned,
refer to the controller instruction manual. The assigned devices are for the Q173DCPU * Q172DCPU * Q173HCPU * Q172HCPU,
Q170MCPU, QD74MHUO, QD75MH and LD77MHO.

16. Select the servo motor to be used as below. (Refer to section 3.14.)

OFF: Rotary servo motor, ON: Linear servo motor

17. When you use a linear servo motor or direct drive motor, use MBR (Electromagnetic brake interlock) for an external brake

mechanism.
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3.3 Explanation of power supply system

3.3.1 Signal explanations

POINT |

- Keep the manufacturer-setting terminals open.

(1) Signal layout and connector application

CNP1

L1 |1

L2 |2

L s Servo amplifier
CNP2

P+ [ L1 |1 g
C | L2t |2 D |:
D |(Note) 3

A B :|
CNP3A |:
wiulp ] [
o v (]

A B — (-
CNP3B DI:I
W | U |1

DV |2

A B

Connector Name Function/Application

CNP1 Main circuit power supply connector Used to input the main circuit power
supply.

CNP2 | Control circuit power supply connector | Used to input the control circuit power
supply. Used to connect the regenerative
option.

CNP3A | A-axis Servo motor power connector Used to connect to the A-axis servo motor.
CNP3B | B-axis Servo motor power connector Used to connect to the B-axis servo motor.

Note. For manufacturer setting. Keep the manufacturer-setting terminals open.
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(2) Detailed description

L Connection target e
Abbreviation L Description
(Application)
Supply the following power to L1, L2, Ls. For the 1-phase 200V to 230VAC power supply, connect
the power supply to L1, L2, and keep L3 open.
Main circuit power Servo amplifier MR-J3W-22B MR-J3W-77B
Livlzsbs 1 ipply Power supply MR-J3W-44B MR-J3W-1010B
3-phase 200V to 230VAC, 50/60Hz Ly Ly Ls
1-phase 200V to 230VAC, 50/60Hz Ly L,
When using servo amplifier built-in regenerative resistor, connect P+ and D. When using
P+ - C - D [ Regenerative option | regenerative option, connect regenerative option to P+ and C.
Refer to section 11.2.
Supply the following power to L11 * Lo1.
P Servo amplifier
Lot - Ly, | Control circuit - MR-J3W-228 to MR-J3W-10108
power supply Power supply
1-phase 200V to 230VAC, 50/60Hz L1+ Lot
Connect to the servo motor power supply terminals (U, V, W). Connect the servo amplifier power
U-V-W | Servo motor power |output (U, V, and W) to the servo motor power input (U, V, and W) directly. Do not let a magnetic
contactor, etc. intervene. Otherwise, it may cause a malfunction.
@ Protective earth Connect to the earth terminal of the servo motor and to the protective earth (PE) of the control box
(PE) to perform grounding.
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3.3.2 Power-on sequence

POINT |

* The voltage of analog monitor output, output signal, etc. may be unstable at power-
on.

(1) Power-on procedure
1) Always wire the power supply as shown in above section 3.1 using the magnetic contactor with the
main circuit power supply (three-phase: L1, Lo, L3, single-phase: L1, Lo). Configure an external
sequence which switches off the magnetic contactor when an alarm occurs in both A and B axes.

2) Switch on the control circuit power supply L14, L21 simultaneously with the main circuit power supply
or before switching on the main circuit power supply. If the main circuit power supply is not on, the
display shows the corresponding warning. However, by switching on the main circuit power supply,
the warning disappears and the servo amplifier will operate properly.

3) The servo amplifier can accept the servo-on command within 3s the main circuit power supply is
switched on. (Refer to paragraph (2) of this section.)

(2) Timing chart

(3) Forced stop

Servo-on command accepted

.

| (352 |

I |

Main circuit ON ‘

Control circuit P°We" OFF —T |

|

- ON !

Base circuit OFF } |

: ' 95ms 10ms ' ! ! ' 95ms

Servo-on command  ON f
(from controller) OFF

/N\cAuTION

- Install an forced stop circuit externally to ensure that operation can be stopped and
power shut off immediately.

If the controller does not have an forced stop function, make up a circuit that switches off main circuit power
as soon as EM1 is turned off at a forced stop. When EM1 is turned off, the dynamic brake is operated to
stop the servo motor. At this time, the display shows the servo forced stop warning (E6.1).

During ordinary operation, do not use forced stop (EM1) to alternate stop and run. The service life of the
servo amplifier may be shortened.

Servo amplifier

24VDC
i} DICOM

(Note)

Forced stop T~ EM1

Note. For the sink I/O interface. For the source I/O interface, refer to section 3.7.3.
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3.3.3 CNP1, CNP2, CNP3A, CNP3B wiring method

POINT |

* Refer to section 11.5 for the wire sizes used for wiring.
* Connectors to wire CNP1, CNP2, CNP3A, and CNP3B are not supplied with the
servo amplifier. Refer to section 11.1, and purchase the connector set.

This section shows the recommended products.

(1) Crimping type

Servo amplifier

1)H3 CNP1

Z)HE CNP2

CNP3A
A= CNP3B
H=—"""

RE
o 1 Y s

No. Connector Recep?acle Receptacle contact Crimping tool Manufacturer
for housing Model Description
1) | CNP1 J43FSS-03V-KX | BJ4F-71GF-M3.0 | Cable size: 1.25 to 2.0mm? YRF-1130 Japan Solderless
(AWG16 to AWG14) Terminals
Insulator OD: $2.0 to 3.8mm
2) | cNP2 F32FMS-06V-KXY | BF3F-71GF-P2.0 | Cable size: 1.25 to 2.0mm? YRF-1070 Japan Solderless
(AWG16 to AWG14) Terminals
Insulator OD: $2.4 to 3.4mm
LF3F-41GF-P2.0 | Cable size: 0.75 to 1.25mm? YRF-880
(AWG19 to AWG16)
Insulator OD: $1.8 to 2.8mm
3-178129-6 917511-2 Cable size: 1.25 to 2.0mm? 91560-1 TE Connectivity
(AWG16 to AWG14)
Insulator OD: $2.2 to 2.8mm
353717-2 Cable size: 1.25 to 2.0mm? 91561-1
(AWG16 to AWG14)
Insulator OD: $3.3 to 3.8mm
3) | CNP3A/ F35FDC-04V-K BF3F-71GF-P2.0 | Cable size: 1.25 to 2.0mm? YRF-1070 Japan Solderless
Insulator OD: $2.4 to 3.4mm
LF3F-41GF-P2.0 | Outer diameter of finished cable: YRF-880
$2.4 to 3.3mm
Insulator OD: $1.8 to 2.8mm
Option cable: MR-PWSCICBL
175363-1 917511-2 Cable size: 1.25 to 2.0mm” 91560-1 TE Connectivity
(AWG16 to AWG14)
Insulator OD: $2.2 to 2.8mm
353717-2 Cable size: 1.25 to 2.0mm? 91561-1
(AWG16 to AWG14)
Insulator OD: $3.3 to 3.8mm
175218-2 Option cable: MR-PWS[ICBL PEW12
+
1762957-1
(Dice)
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(2) Terminal block type (Spring type)
(a) Connector

Servo amplifier

fel_] CNP1
g5
[}

...:. CNP2

CNP3A
CNP3B

1]
M=
| | I P

Table 3.1 Connectors and applicable wires

Applicable | Strip-off length

No. | Connector for| Receptacle assembly S Open tool Manufacturer
wire size [mm]
AWG16 t

1) [ CNP1 03JFAT-SAXGFK-43 ° 1.5 J-FAT-OT-EXL(Large size)
AWG14
AWG16 to . Japan Solderless

2) | CNP2 06JFAT-SAXYGG-F-KK 9 J-FAT-OT-EXL(Small size) .
AWG14 Terminals

3) | CNP3A/ AWG19 to

04JFAT-SAGG-G-KK 9 J-FAT-OT-EXL(Small si
4) | cNP3B AWG14 (Small size)
(b) Connection method

1) Stripping off the wire sheath
For the strip-off length of the wire sheath, refer to table 3.1.

Sheath Core wires

Strip-off length
Twist the core wires lightly to straighten them as shown in the following figure.

Loose or bended Make sure to twist
core wires the core wires to
strengthen them.
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2) Inserting the wire
Insert the open tool as shown in the following figure, and push down the open tool to open the spring

hole. The open tool has protrusions for the CNP1 (large size) on one side and those for the others
(small size) on another side. While the open tool is pushed down, insert the stripped wire into the
wire insertion hole. Check the insertion depth so that the wire sheath does not get caught by the
spring. The following shows a connection example of the CNP1 connector.

Open tool

— B

s 001y 1
’\ \\“\‘\«\QJ
S
’ 1!
ZAN |
R

Wire insertion hole

2\
%
e ---
O R ) ;\\\\\w
-\w

SNNNNANNNNNNN

3) Securing the wire
Release the open tool, and secure the wire. Pull the wire lightly, and check that the wire is connected

firmly.
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3.4 Connectors and signal arrangements

POINT |

- The pin configurations of the connectors are as viewed from the cable connector
wiring section.

CN5 (USB connector)
Refer to section 11.4.

| /
“' ‘\‘; CN3
| v oPEN
, 1 14
L 2 2 15
— © LG LG
E: MO1 3 MO2 16
= 4 Al arA
[3e) LBR-A
— = LB-A 5 LBR 18
== 6 laB| 19 [ArB
e LB-B -BR-B
N < 1 . ! 20
T = N1A 8 21
. 8 Connector for DI1-A Di-B
CN2A SSCNETII cable DI2-A DI2-B
for previous servo 9 22
amplifier axis
..m.. @ CN:JB 10 Ioiz-al-2 pis-s
. . . 3 Connector for EM1 = PooM 2,
SSCNETII cable
[P5] . HM1 . BAT ) for next servo 12 | amal20 |ame
K \ N amplifier axis MBRA MBR-B
3 13 26
CN2B o
= DOCOM
N o
10 AN / =
. HMZ) . 5 /

H.H.E

The frames of the CN2A, CN2B and

The 3M make connector is shown. CN3 connectors are connected to
When using any other connector, the PE (earth) terminal (D) in the
refer to section 11.1.2. amplifier.
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3.5 Signal (device) explanations

For the I/O interfaces (symbols in I/O division column in the table), refer to section 3.7.2.
In the control mode field of the table
The pin No.s in the connector pin No. column are those in the initial status.

(1) Connector applications

Connector Name Function/Application
CN1A Connector for bus cable from ) ) ) ) .
) ) Used for connection with the controller or preceding-axis servo amplifier.
preceding axis.
CN1B Connector for bus cable to ) ) . . .
] Used for connection with the next-axis servo amplifier or for connection of the cap.
next axis

CN2A A-axis encoder connector | Used for connection with the A-axis servo motor encoder.

CN2B B-axis encoder connector | Used for connection with the B-axis servo motor encoder.

CN4 (Note) Battery unit When using as absolute position detection system, connect to battery unit.

connection connector Before connecting a battery unit, turn off the power and wait for 15 minutes or more

until the charge lamp turns off. Otherwise, an electric shock may occur. In addition,
always confirm from the front of the servo amplifier whether the charge lamp is off or
not. Replace the battery unit with main circuit power OFF and with control circuit power
ON. Replacing the battery with the control circuit power OFF results in loosing absolute
position data.

CN5 Communication connector | The personal computer is connected.

Note. A battery unit is a unit that has eight MR-BAT batteries inserted in an MR-BTCASE battery case.

(2) 1/O device

(a) Input device

) Connector ) L 110
Device Symbol ) Function/Application .
pin No. division
Forced stop EM1 CN3-10 Turn EM1 off (open between commons) to bring the motor to an forced stop DI-1
state, in which the base circuit is shut off and the dynamic brake is operated.
Turn EM1 on (short between commons) in the forced stop state to reset that
state.
When parameter No.PA.04 is set to "C0100O", automatically ON (always
ON) can be set inside.
DI1-A CN3-7 Devices can be assigned for DI1-A DI2-A DI3-A DI1-B DI2-B DI3-B with DI-1
controller setting. For devices that can be assigned, refer to the controller
Di2-A CN3-8 instruction manual. The following devices can be assigned for DI-1
Q173DCPU - Q172DCPU - Q173HCPU - Q172HCPU - Q170MCPU -
DI3-A CN39 | QD74MHO - QD75MHO - LD77MHO. DI-1
DI1-A: A-axis upper stroke limit (FLS)
DI1-B CN3-20 . o DI-1
DI2-A: A-axis lower stroke limit (RLS)
DI2-B CN3-21 DI3-A: A-axis proximity dog (DOG) DI-1
DI1-B: B-axis upper stroke limit (FLS)
DI3-B CN3-22 DI2-B: B-axis lower stroke limit (RLS) DI-1
DI3-B: B-axis proximity dog (DOG)
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(b) Output device

) Connector ) o 110
Device Symbol ) Function/Application .
pin No. division
A-axis malfunction [ ALM-A CN3-11 ALM-A/ALM-B turns off when power is switched off or the protective circuit is DO-1
activated to shut off the base circuit.
B-axis malfunction [ ALM-B CN3-24 Without alarm occurring, ALM-A/ALM-B turns on within about 1.5s after
power-on.
A-axis MBR-A CN3-12 When using this signal, set operation delay time of the electromagnetic brake DO-1
electromagnetic in parameter No.PC02.
brake interlock In the servo-off or alarm status, MBR-A/MBR-B turns off.
B-axis MBR-B CN3-25
electromagnetic
brake interlock
A-axis in-position INP-A When using the signal, make it usable by the setting of parameter No.PD07 DO-1
or PD09.
INP-A/INP-B turns on when the number of droop pulses is in the preset in-
position range. The in-position range can be changed using parameter
No.PA10.
B-axis in-position INP-B When the in-position range is increased, INP-A/INP-B may be on conductive
status during low-speed rotation.
INP turns on when servo on turns on.
This signal cannot be used in the speed loop mode and the torque loop
mode.
A-axis ready RD-A When using the signal, make it usable by the setting of parameter No.PD07 DO-1
or PD09.
B-axis ready RD-B RD-A/RD-B turns on when the servo is switched on and the servo amplifier is
ready to operate.
A-axis speed SA-A When using this signal, make it usable by the setting of parameter No.PD07 DO-1
reached or PD09.
When the servo is off, SA will be turned OFF. When servo motor rotation
B-axis speed SA-B speed becomes approximately setting speed, SA-A/SA-B will be turned ON.
reached When the preset speed is 20r/min or less, SA-A/SA-B always turns on. This
signal cannot be used in the position loop mode and the torque loop mode.
A-axis limiting VLC-A When using this signal, make it usable by the setting of parameter No.PD07 DO-1
speed or PD09.
VLC-A/VLC-B turns on when the servo motor speed reaches the speed set
B-axis limiting VLC-B with the controller in the torque loop mode. VLC-A/VLC-B turns off when the
speed servo turns off.
This signal cannot be used in position loop mode and the torque loop mode.
A-axis limiting TLC-A When using this signal, make it usable by the setting of parameter No.PD07 DO-1
torque or PD09.
— When torque is produced level of torque set with controller, TLC-A/TLC-B will
B-axis limiting TLC-B

torque

be turned ON. When the servo is off, TLC-A/TLC-B will be turned OFF.
This signal cannot be used in the torque loop mode.

3- 14
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Connector
pin No.

Device Symbol

Function/Application

I/O
division

A-axis zero speed | ZSP-A

B-axis zero speed | ZSP-B

When using this signal, make it usable by the setting of parameter No.PD07
or PD09.

ZSP-A/ZSP-B turns on when the servo motor speed is zero speed (50r/min)
or less. Zero speed can be changed using parameter No.PCO07.

Example

Zero speed is 50r/min

Forward OFFIeveI_
rotation | 7Or/min

direction | ON level
50r/min

¢ 20r/min
(Hysteresis width)

Parameter

No.PC07
Servo motor

speed

Or/min
: Parameter
Reverse | ONlevel | No.PCO7
rotation | 90r/min ==~
_ :F _

1

20r/min

direction | OFF level - (Hysteresis width)

70r/min

Zero speed
(ZSP-A/ ON
Zsp-B)  OFF

ZSP-A/ZSP-B turns on 1) when the servo motor is decelerated to 50r/min,
and ZSP-A/ZSP-B turns off 2) when the servo motor is accelerated to
70r/min again.

ZSP-AIZSP-B turns on 3) when the servo motor is decelerated again to
50r/min, and turns off 4) when the servo motor speed has reached -70r/min.
The range from the point when the servo motor speed has reached ON level,
and ZSP-A/ZSP-B turns on, to the point when it is accelerated again and has
reached OFF level is called hysteresis width.

Hysteresis width is 20r/min for the MR-J3W-B servo amplifier.

DO-1

A-axis warning WNG-A

B-axis warning WNG-B

When using this signal, make it usable by the setting of parameter No.PD07
or PD09.

When warning has occurred, WNG-A/WNG-B turns on. When there is no
warning, WNG-A/WNG-B turns off within about 1.5s after power-on.

DO-1

A-axis battery BWNG-A

warning

B-axis battery BWNG-B

warning

When using this signal, make it usable by the setting of parameter No.PD07
or PD09.

BWNG-A/BWNG-B turns on when battery cable disconnection warning
(92.1) or battery warning (9F.1) has occurred. When there is no battery
warning, BWNG-A/BWNG-B turns off within about 1.5s after power-on.

DO-1

A-axis variable CDPS-A

gain selection

B-axis variable CDPS-B

gain selection

When using this signal, make it usable by the setting of parameter No.PD07
or PD09.
CDPS-A/CDPS-B is on during variable gain.

DO-1

A-axis absolute ABSV-A

position erasing

B-axis absolute ABSV-B

position erasing

When using this signal, make it usable by the setting of parameter No.PD07
or PD09.

ABSV-A/ABSV-B turns on when the absolute position erased.

This signal cannot be used in the speed loop mode and the torque loop
mode.

DO-1
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(c) Output signals

) Connector . o
Signal name Symbol ) Function/Application
pin No.
A-axis encoder A- LA-A CN3-6 Outputs pulses per servo motor revolution set in parameter No.PA15 in the differential
phase pulse LAR-A CN3-16 line driver type. In CCW rotation of the servo motor, the encoder B-phase pulse lags the
(Differential line encoder A-phase pulse by a phase angle of n/2.
driver) The relationships between rotation direction and phase difference of the A and B-phase
A-axis encoder B- LB-A CN3-4 pulses can be changed using parameter No.PC03.
phase pulse LBR-A CN3-17 Output pulse specification and dividing ratio setting can be set. (Refer to section 5.1.10.)
(Differential line
driver)
B-axis encoder A- LA-B CN3-5
phase pulse LAR-B CN3-18
(Differential line
driver)
B-axis encoder B- LB-B CN3-6
phase pulse LBR-B CN3-19
(Differential line
driver)
Analog monitor 1 MO1 CN3-2 Used to output the data set in parameter No.PCQ9 to across MO1-LG in terms of
voltage. Resolution 10 bits
Analog monitor 2 MO2 CN3-15 Used to output the data set in parameter No.PC10 to across MO2-LG in terms of
voltage. Resolution 10 bits
(d) Power supply
. Connector . L
Signal name Symbol ) Function/Application
pin No.
Digital I/F power DICOM CN3-23 Used to input 24VDC (24VDC 10% 250mA) for 1/O interface of the servo amplifier. The
supply input power supply capacity changes depending on the number of 1/O interface points to be
used.
For sink interface, connect @ of 24VDC external power supply.
For source interface, connect © of 24VDC external power supply.
Digital I/F DOCOM CN3-26 Common terminal for input device such as EM1 of the servo amplifier. Pins are
common connected internally. Separated from LG.
For sink interface, connect © of 24VDC external power supply.
For source interface, connect @ of 24VDC external power supply.
Monitor common LG CN3-1 Common terminal of MO1 * MO2
Pins are connected internally.
Shield SD Plate Connect the external conductor of the shield cable.
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3.6 Alarm occurrence timing chart

- When an alarm has occurred, remove its cause, make sure that the operation signal

is not being input, ensure safety, and reset the alarm before restarting operation.
ACAUTK)N * Shut off the main circuit power supply when alarms are occurring in both of the A-
axis and the B-axis. Otherwise, a regenerative transistor fault or the like may

overheat the regenerative resistor, causing a fire.

When an alarm occurs in the servo amplifier, the base circuit is shut off and the servo motor is coated to a stop.
Switch off the main circuit power supply in the external sequence. To deactivate the alarm, power the control

circuit off, then on or give the error reset or CPU reset command from the servo system controller. However, the
alarm cannot be deactivated unless its cause is removed.

3.6.1 Timing chart

(1) Occurrence of all axis stop alarm

A-axis <

B-axis

Main circuit
Control circuit

Base circuit

Dynamic brake

Servo-on command
(from controller)

Alarm
Reset command
Base circuit

Dynamic brake

Servo-on command
(from controller)

Alarm

Reset command

power

ON
Power ON Power ON
OFF | |
| | |
| |
ON | Base circuit ON Base circuit ON Base circuit ON |__|Base circuit ON
OFF | d I I |
| | I | |
ON [Grafe operation] . '/ [oraie aperaion]
| Brake operation Brake operation 1 (_|Brake operation
OFF [ ) ( d ( | |
| I | I I |
: Servo-on command Servo-on command Servo-on command |
ON
OFF | 1 ( 1 1 |
| 1 {J 1 | 1 |
O?:Il\:l : [ Noalarm  [occurrence ofallaxis sopaiarm]  No alarm [Occurrence of allaxis stop atarr| No alarm Jocsurenc ot s stopatarm| No alarm
| | 1 I 1 | |
| | 1 I 1 1 | I |
ON | 1 1 [IAN] |
| | 1 1 | 1 |
OFF =— ! " Reset operation ! to !
| | I I 1 I | I |
: : Base circuit ON ; Base circuit ON : Base circuit ON : Base circuit ON
ON
OFF I I d I 1 d I 1 I
| | I I I I | I |
ON ' 1! - | - | -
[ Brake operation | Brake operation | [ |Brake operation
OFF | | (d I I (] ] |
| | ) I | I \'\ |
| |
[ Servo-on command ervo-on comman ervo-on command |
ON S d S d
OFF | | I U I I I I |
| | I I I | | |
ON : | Noalarm  Joccurrence ofailasis stop alarm| N alarm __|Ocourencs of alaxis stop alarn No alarm [ouence ot st tarn] No alarm
OFF | | I I I I | I |
| | I I I I | I | I |
ON | | [ | [ |
OFF | | | | 1 | | | |
- 15s | U | | Reset operation :
——— 1 1 bt > |
ro 'Faultcause ' 'S0msor iFayltcause ' '50msor 1 1 60msor
Lo | removed |, more | removed | | more | | more |
Poweron  Occurrence of all ~ Alarm reset . Alarm reset Power shutoff Power on

axis stop alarm Occurrence of all

axis stop alarm
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(2) Occurrence of each axis stop alarm

A-axis <

B-axis

Main circuit
Control circuit

Base circuit

Dynamic brake

Servo-on command
(from controller)

Alarm
Reset command
Base circuit

Dynamic brake

Servo-on command
(from controller)

Alarm

Reset command

power

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

ON
OFF

Power ON

Power ON

Base circuit ON

1
1
Base circuit ON |

f Brake operation

|
|
: Base circuit ON
|
|

Brake operation
|

Servo-on command,

]

< 1 I
) .
|Servo-on commandl |

I
I

No alarm | Each axis stop alarm

No alarm

| oceurrence or ai axis stop atar

: Reset operation

Base circuit ON

1
1
1
1
1
1 I
I
| Base circuit ON

Base circuit ON

|
|
|
o No alarm
|
|
|
|
|
|
|
|
|
|

1

I I
Brake operation :

1

1

R P e

| Servo-on command
I

‘ Brake operation
\\ [

i ]

|
|
| | Servo-on command
|
|

No alarm

Each axis stop alarm | No alarm
[

[oscurrence of ail axis stop atan

Power on

3.6.2 Supplementary information

' Fault cause :

: removed H

A-axis stop alarm  Alarm reset

(1) Overcurrent, overload 1 or overload 2

()

©)

Undervoltage
Undervoltage (10.00) occurs when the input power is in either of the following statuses.

Regenerative alarm
If operation is repeated by switching control circuit power off, then on to reset the regenerative (30.010) alarm
after its occurrence, the regenerative resistor will generate heat, resulting in an accident.

1 50ms or

' more

| Reset operation

I
|
|
I
I
&

Fault cause ' ' 50msor
removed ., more

I

I

I

I [l
| | |
| |
| |
I

I

| » »
| 1
| 1
| 1
|

1 60ms or
| more

|
|
|
»|  Noalarm
|
|
I
|
|
|
I
I
I
I

Alarm reset Power shutoff Power on

B-axis stop alarm

If operation is repeated by switching control circuit power off, then on to reset the overcurrent (32.01),

overload 1 (50.00) or overload 2 (51.00) alarm after its occurrence, without removing its cause, the servo
amplifier and servo motor may become faulty due to temperature rise. Securely remove the cause of the
alarm and also allow about 30 minutes for cooling before resuming operation.

* Power failure of the control circuit power supply has continued for 60ms or longer, then the power

restores.

* Bus voltage drops to 200VDC or less during the servo-on status.
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3.7 Interfaces

3.7.1 Internal connection diagram

(Note 2) 4
(Note 1)

Servo amplifier

24VDC CN3
— picom | 23 —L CN3
[N
. R
bocom| 26 (g K}Q-K]- 11 |ALm-A I~
5.6kQ | T
— __— EM1| 10 —D—@— 1~ 12 |MBR-AR L —
! i | ‘ (Note 2)
— | —DH-Al 7 I — I — 24 |ALM-B ! —
: ! ! g
- | —|DI2-A] 8 — | — : 25 MBR—B
| 1
- —DI3A| 9 I
| I -
- ' —DI1-B| 20 [ L i CN3
1 ]
! 3 |LAAA———
- ' —DI2-B| 21 Approx 1 | fé TR
| 56kQ ! | -
L . —1DI3-B| 22 —D—@— | Jé: 4 [LBAF—
v K 17 _|LBR-A Differential line
- | <solated> - — - ] 5 |LA-B|—— / driver output
CN5 ) 18 [LAR-B|—— | (35mA or less)
Ml -
D—1 2 ) 19 [LBR-B}——
uUsB b+l 3 14 | LG ——
GND| 5
CN3 Analog monitor
s L s P L
< +10VDC
1 LG
A-axis servo motor
CN2A  "Encoder )
7 [ mMD !
8 |MDR}— !
3 [ MR | !
4 |[MRRI—H !
¢ 2 LG r— !
CNP3A E
A 2A )
B-axis servo motor
CNze Encoder |
7 MD : :
8 |MDR}— !
3 | MR | !
4 |[MRRH !
o : 2 |6 b+—— !
CNP3B E
- ] A E oW |
1 Vv

Note 1. Signal can be assigned for these pins with the controller setting.

For contents of signals, refer to the instruction manual of the controller.

2. For the sink 1/O interface. For the source I/O interface, refer to section 3.7.3.
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3.7.2 Detailed description of interfaces

This section provides the details of the I/O signal interfaces (refer to the 1/0O division in the table) given in section
3.5. Refer to this section and make connection with the external equipment.

(1) Digital input interface DI-1

Give a signal with a relay or open collector transistor. Refer to section 3.7.3 for source input.

For transistor

Servo amplifier

«— EM1,
Approx. 5SmA «—— etc. A,_lpprox. 5.6kQ
L
K Switch Q@’,
R | | DICOM
i
Vees=1.0V 24VDC+10%
lceo=100 1A 250mA

(2) Digital output interface DO-1

A lamp, relay or photocoupler can be driven. Install a diode (D) for an inductive load, or install an inrush
current suppressing resistor (R) for a lamp load. (Rated current: 40mA or less, maximum current: 50mA or
less, inrush current: 100mA or less) A maximum of 2.6V voltage drop occurs in the servo amplifier.

Refer to section 3.7.3 for the source output.

Servo amplifier

Lord

If polarity of diode is

reversed, servo
amplifier will fail.

1AM,
» B K g

zs_[ A
>—Ibocom

o
v

I
(Note) 24VDC£10 %

250mA

Note. If the voltage drop (maximum of 2.6V) interferes with the relay operation, apply high
voltage (maximum of 26.4V) from external source.
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(3) Encoder output pulse DO-2 (differential line driver type)

(a) Interface

Max. output current: 35mA

Servo amplifier

LA-A/LA-B
(LB-A/LB-B)

Servo amplifier

Am26LS32 or equivalent

5|

15OQ|::|

LAR-A/LAR-B
(LBR-A/LBR-B)

(b) Output pulse

(4) Analog output

LA-A/LA-B

(LB-ALB-B)| ~-- —

5

S czo

LAR-A/LAR-B - High-speed photocoupler

(LBR-A/LBR-B)

SD

Servo motor CCW rotation
LA-A/LA-B o I e e Time cycle (T) is determined by the settings
of parameter No.PA15, PA16 and PCO03.
LARALARB — T LI L

LBALBB = Lo
LBR-A/LBR-B ——,_‘—,_‘—I_l—

nBl .

Servo amplifier

MO
(MO2)

LG

o

o

Output voltage: =10V (Note)
Max. Output current: TmA
Resolution: 10 bits or equivalent

Note. Output voltage range varies depending on the monitored signal. (Refer to section 5.3.3
or 13.8.4(3).) When connecting an analog output to an external device, use one whose

withstand voltage is 15VDC or more.
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3.7.3 Source /O interfaces

In this servo amplifier, source type I/O interfaces can be used. In this case, all DI-1 input signals and DO-1
output signals are of source type. Perform wiring according to the following interfaces.

(1) Digital input interface DI-1

Servo amplifier
EM1,
> etc. ——

LT
Approx. 5.6k
Switch

| DICOM B

i
Approx. 5mA 24\V/DC=*=10 %

Vees< 1.0V 250mA
lceo=<100 A

(2) Digital output interface DO-1
A maximum of 2.6V voltage drop occurs in the servo amplifier.

Servo amplifier

If polarity of diode is

reversed, servo
ALM, Lord amplifier will fail.
etc.

Py g M1
zs_[ K L= |
2

DOCOM

1
(Note) 24VDC£10 %
250mA

Note. If the voltage drop (maximum of 2.6V) interferes with the relay operation, apply high
voltage (up to 26.4V) from external source.
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3.8 Treatment of cable shield external conductor

In the case of the CN3 connectors, securely connect the shielded external conductor of the cable to the ground
plate as shown in this section and fix it to the connector shell.

- T

External conductor Sheath Core T Sheath
External conductor
Strip the sheath. Pull back the external conductor to cover the sheath

(1) For CN3 connector (3M connector)

E <4— Screw
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3.9 SSCNETII cable connection

POINT |

- Do not see directly the light generated from CN1A - CN1B connector of servo
amplifier or the end of SSCNETII cable.
When the light gets into eye, may feel something is wrong for eye.

(1) SSCNETII cable connection
For CN1A connector, connect SSCNETII cable connected to controller in host side or servo amplifier.
For CN1B connector, connect SSCNETII cable connected to servo amplifier in lower side.
For CN1B connector of the final axis, put a cap came with servo ampilifier.

Servo amplifier Servo amplifier Final axis servo amplifier

L“L

==

SSCNETII cable

Controller ﬂ

SSCNETII cable SSCNETII cable

CN1A
B .l Cap
CN1B

-

CN1A CN1A

CN1B CN1B

[

(2) How to connect/disconnect cable.

POINT |

= CN1A - CN1B connector is put a cap to protect light device inside connector from
dust.

For this reason, do not remove a cap until just before mounting SSCNETIL cable.
Then, when removing SSCNETII cable, make sure to put a cap.

- Keep the cap for CN1A = CN1B connector and the tube for protecting optical cord
end of SSCNETII cable in a plastic bag with a zipper of SSCNETII cable to
prevent them from becoming dirty.

- When asking repair of servo amplifier for some troubles, make sure to put a cap on
CN1A - CN1B connector.

When the connector is not put a cap, the light device may be damaged at the
transit.
In this case, exchange and repair of light device is required.

(a) Mounting
1) For SSCNETII cable in the shipping status, the tube for protect optical cord end is put on the end of
connector. Remove this tube.

2) Remove the CN1A = CN1B connector cap of servo amplifier.
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3) With holding a tab of SSCNETII cable connector, make sure to insert it into CN1A - CN1B connector
of servo amplifier until you hear the click.
If the end face of optical cord tip is dirty, optical transmission is interrupted and it may cause
malfunctions.
If it becomes dirty, wipe with a bonded textile, etc.
Do not use solvent such as alcohol.

I

(b) Removal
With holding a tab of SSCNETII cable connector, pull out the connector.
When pulling out the SSCNETII cable from servo amplifier, be sure to put the cap on the connector
parts of servo amplifier to prevent it from becoming dirty.
For SSCNETII cable, attach the tube for protection optical cord's end face on the end of connector.
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3.10 Connection of servo amplifier and servo motor

= Connect the servo amplifier power output (U, V, and W) to the servo motor power
input (U, V, and W) directly. Do not let a magnetic contactor, etc. intervene.
Otherwise, it may cause a malfunction.

Servo amplifier Servo motor
/I\ CAUTION

POINT |

- To use a rotary servo motor, turn SW3 off (factory setting).

3.10.1 Connection instructions

AWARNING = To avoid an electric shock, insulate the connections of the power supply terminals.

= Connect the wires to the correct phase terminals (U, V, W) of the servo amplifier and
servo motor. Not doing so may cause unexpected operation.
= Do not connect AC power supply directly to the servo motor. Otherwise, a fault may

ACAUTION oceur.

Do not use the 24VDC interface power supply for the electromagnetic brake. Always
use the power supply designed exclusively for the electromagnetic brake. Otherwise,
a fault may occur.

POINT |

- Refer to section 11.1 for the selection of the encoder cable.
- Refer to section 11.13 for the selection of a surge absorber for the electromagnetic

brake.

This section indicates the connection of the servo motor power (U, V, W). Use of the optional cable and
connector set is recommended for connection between the servo amplifier and servo motor. When the options
are not available, use the recommended products. Refer to section 11.1 for details of the options.

For grounding, connect the earth cable of the servo motor to the protective earth (PE) terminal (®) of the servo
amplifier and connect the ground cable of the servo ampilifier to the earth via the protective earth of the control
box. Do not connect them directly to the protective earth of the control panel.

Control box

Servo amplifier Servo motor

< @

o ®

PE
terminal

O

3



3. SIGNALS AND WIRING

3.10.2 Power supply cable wiring diagrams

(1) HF-MP series = HF-KP series - HF-KP series servo motor
(a) When cable length is 10m or less

10m or less

Servo motor

Servo amplifier MR-PWS1CiBL|:|M-A _

CNP3 AWG 19 (red)

AWG 19 (white)
AWG 19 (black)
AWG 19 (green/yellow)

®|=|<|c

® ®|=|<|c
1|

(b) When cable length exceeds 10m
When the cable length exceeds 10m, fabricate an extension cable as shown below. In this case, the
motor power supply cable should be within 2m long.
Refer to section 11.5 for the wire used for the extension cable.

2m or less

MR-PWS1CBL2M-A1-L |
MR-PWS1CBL2M-A2-L
MR-PWS1CBL2M-A1-H

50m or less MR'PWS1 CBLZM'AZ'H
. MR-PWS2CBLO3M-A1-L
Servo ampllﬂerr MR-PWS2CBL03M-A2-L | Servo motor
A
Extensi bl ’ N
CNE3 xtension cable —"AWG 19 (red) -
v AWG 19 (white) v
W AWG 19 (black) W
AWG 19 (green/yellow
) (greenlyellow) )
® N\
B (Note) (Note)
a) Relay connector for  b) Relay connector for motor
extension cable power supply cable

Note. Use of the following connectors is recommended when ingress protection (IP65) is necessary.

Relay connector Description IP rating
a) Relay connector for [ Connector: RM15WTPZ-4P(71) IP65
extension cable Cord clamp: JR13WCC-5(72)
(Hirose Electric) T Numeral changes depending on the cable OD.
b) Relay connector for | Connector: RM15WTJZ-4S(71) IP65
motor power supply | Cord clamp: JR13WCC-8(72)
cable (Hirose Electric) T Numeral changes depending on the cable OD.
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(2) HF-SP series - HC-UP series - HC-LP series servo motor

POINT |

* Insert a contact in the direction shown in the figure. If inserted in the wrong
direction, the contact is damaged and falls off.

Soldered part 72N A\ Pin No.4 Soldered part or
or crimping part ‘ X crimping part
facing up facing down
Model: CM10-SP10S-VP-M Model: CM10-SP2S-VP-[]
CM10-AP10S-VP-M CM10-AP2S-VP-O

(a) Wiring diagrams
Refer to section 11.5 for the cables used for wiring.

1) When the power supply connector and the electromagnetic brake connector are separately supplied.

50m or less N
Servo amplifierr "|A-axis servo motor
CNP3A |
1Y
|V
W
(Note 2) 24VDC power @
supply for
24vDC electromagnetic
DOCOM II brake (Note 3) A}%XliA MSEZ-A
_|I —
DICOM I B Note 1
_ JdF M52 (Note 1)
1 — & —
ALM-A
MBR-A ~ B-axis servo motor
[ =Pt ALM-B MBR-B
ALM-B RA3 RA4 —
1——%. — B1 ®
MBR-B D JaF M52 (Note 1)
CNP3B |
U U]
v V]
w w
S D)
= | = |

Note 1. There is no polarity in electromagnetic brake terminals B1 and B2.
2. Do not use the 24VDC interface power supply for the electromagnetic brake.
3. Shut off the circuit by interlocking with the emergency stop switch.
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2) When the power supply connector and the electromagnetic brake connector are shared.

L 50m or less N
Servo amplifierr "|A-axis servo motor
CNP3A |
1Y
|V
w
o]
(Note 2) 24VDCI p?wer =
supply for
24vDC electromagnetic ALM-A  MBR-A X
DOCOM ] brak - -
' € (Note 3) RA1 _ RA2
DICOM I B Note 1
_ JdF M52 (Note 1)
l & —
ALM-A
MBR-A ~ B-axis servo motor
[ =Pt ALM-B MBR-B
ALM-B RA3 RA4 —
. j = ®ote
= ote
MBR-B Y
™ 2
CNP3B X
U U
v V]
w w
E B
= | = |

Note 1. There is no polarity in electromagnetic brake terminals B1 and B2.
2. Do not use the 24VDC interface power supply for the electromagnetic brake.
3. Shut off the circuit by interlocking with the emergency stop switch.

(b) Connector and signal allotment
The connector fitting the servo motor is prepared as optional equipment. Refer to section 11.1. For
types other than those prepared as optional equipment, refer to chapter 3 in Servo Motor Instruction
Manual, (Vol. 2) to select.

Servo motor side connectors

Servo motor Electromagnetic
Encoder Power supply
brake
HF-SP51
HF-SP81 CM10-R2P
MS3102A18-10P
HF-SP52 (DDK)
HF-SP102
HC-UP72 CM10-R10P )
Shared with the
HC-LP52 (DDK) CE05-2A22-23PD-B
power supply
HC-LP102
HF-JP53
CM10-R2P
HF-JP73 MS3102A18-10P
(DDK)
HF-JP103
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Encoder connector signal allotment

View a

CM10-R10P
Terminal )

No. Signal
1 MR
2 MRR
3
4 BAT
5 LG
6
7
8 P5
9

10 SHD

Brake connector signal allotment

CM10-R2P

@ Of

View ¢

Terminal

Signal
No. 9

B1
(Note)

1

B2
(Note)

2

Note. For the motor
with an
electromagneti
¢ brake, supply
electromagneti
¢ brake power
(24vDC).
There is no
polarity.

MS3102A18-10P

Power supply connector signal allotment

Terminal .
Signal
No.
© © A u
] B v
® c w
D
D
(earth)

View b

®
®

Power supply connector signal allotment

CE05-2A22-23PD-B

©®
® ®

@@

View b

Terminal )
Signal
No.

A U

B \'

C W

®

D
(earth)
E
F
B1
G

(Note)

B2

H

(Note)

Note. For the motor

with an

electromagnetic

brake, supply
electromagnetic

brake power
(24vDC). There
is no polarity.
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3.11 Servo motor with an electromagnetic brake

3.11.1 Safety precautions

= Configure a electromagnetic brake circuit so that it is activated also by an external
emergency stop switch.

Contacts must be opened when a

malfunction (ALM-A/ALM-B) and when an Contacts must be opened with
electromagnetic brake interlock (MBR-A/  the emergency stop switch.

MBR-B). \
Servo motor /

RA
-__——<
o i

Electromagnetic brake

- The electromagnetic brake is provided for holding purpose and must not be used for
ordinary braking.

- Before performing the operation, be sure to confirm that the electromagnetic brake
operates properly.
- Do not use the 24VDC interface power supply for the electromagnetic brake. Always

use the power supply designed exclusively for the electromagnetic brake. Otherwise,
a fault may occur.

POINT |

- Refer to the Servo Motor Instruction Manual (Vol.2) for specifications such as the
power supply capacity and operation delay time of the electromagnetic brake.

- Refer to section 11.13 for the selection of a surge absorber for the electromagnetic
brake.

Note the following when the servo motor with an electromagnetic brake is used.
1) The brake will operate when the power (24VVDC) switches off.

2) Switch off the servo-on command after the servo motor has stopped.
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(1) Connection diagram

EM1

E — —
DICOM ALM-A

Servo amplifier

[DOCOM|

24V|DC

\4

>—

MBR-A|

!

ALM-B

l

MBR-B|

l

GG

(Note 1)
24VDC power
supply for

electromagnetic_
» brake

A-axis servo motor

B-axis servo motor

(Note2)  ALM-A  MBR-A
__RA5 RA1 RA2 B1
B2
ALM-B  MBR-B
|__RA3 RA4 B1
®
B2

Note 1. Do not use the 24VDC interface power supply for the electromagnetic brake.
2. Shut off the circuit by interlocking with the emergency stop switch.

(2) Setting
In parameter No.PC02 (electromagnetic brake sequence output), set the time delay (Tb) from

electromagnetic brake operation to base circuit shut-off at a servo off time as in the timing chart in section
3.11.2.
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3.11.2 Timing charts

(1) Servo-on command (from controller) ON/OFF
Tb [ms] after the servo-on is switched off, the servo lock is released and the servo motor coasts. If the
electromagnetic brake is made valid in the servo lock status, the brake life may be shorter. Therefore, when
using the electromagnetic brake in a vertical lift application or the like, set delay time (Tb) to about the same
as the electromagnetic brake operation delay time to prevent a drop.

/ \ Coasting
—
NI

Servo motor speed 0 r/min

(95ms) Tb: |
— [ e <
Base circuit ON : ! :
OFF I l l .
' 1(95ms) | > <« Electromagnetic
Electrqmagnetlc (Note 1) ON > ! ! brake qperation
brake interlock | ! i delay time
(MBR-A/MBR-B) OFF - ! S
I I I
Servo-on command ON
(from controller) OFF J
|

Ready-on command ON
(from controller) OFF J
(Note 3)

e
Operation command

| /
(from controller)

I

I
Electromagnetic Release #
brake .

Activate i .
Release delay time and external relay (Note 2)

0 r/min

|
| |
Pt 4

Note 1. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
2. Electromagnetic brake is released after delaying for the release delay time of electromagnetic brake and operation time of external
circuit relay. For the release delay time of electromagnetic brake, refer to the Servo Motor Instruction Manual (Vol.2).
3. Give the operation command from the controller after the electromagnetic brake is released.

(2) Forced stop command (from controller) or forced stop (EM1) ON/OFF

Dynamic brake
Dynamic brake
Electromagnetic brake

Electromagnetic brake

I

Servo motor speed |
| L Electromagnetic brake release
]

(10ms) » o | —»——«——(210ms)
! [
I

o ON | :
Base circuit | |
OFF ‘ ‘

] E ’ «_ (210ms)
Electromagnetic (Note) ON Electromagnetic brake ! ———
brake interlock operation delay time |
(MBR-A/MBR-B) OFF i

|
Forced stop command Invalid (ON) —
(from controller)

or Valid (OFF)

Forced stop (EM1)

Note. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.

3- 33
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(3) Alarm occurrence

Dynamic brake
Dynamic brake

Electromagnetic brake

Servo motor speed Electromagnetic brake

|
AV
(10MS) 4 o |
o |
Base circuit ON S
OFF e —
E:Zg?:?:ﬁg:&ic (Note) ON Electromagnetic brake
(MBR-A/MBR-B) OFF operation delay time
Alarm No (ON) —
Yes (OFF)

Note. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.

(4) Both main and control circuit power supplies off

Dynamic brake

Dynamic brake
/ Electromagnetic brake

Servo motor speed .
v Electromagnetic brake

(10msz”

— :
(Note 1) : !
15to 100ms ! [ |
ON
Base circuit I |
I |
OFF 10ms i |
| |
Electromagnetic (\ote 2) ON i |
brake interlock (Note 2) | ! !
- - OFF T T
(MBR-AMBR-B) | ———«— Electromagnetic brake
No (ON) ' ' ' operation delay time
Alarm | (Note 2)
Yes (OFF) :
I
Main circuit ON
Control circuit P OFF

Note 1. Changes with the operating status.
2. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
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(5) Only main circuit power supply off (control circuit power supply remains on)

Dynamic brake
Dynamic brake
»”Electromagnetic brake

Electromagnetic brake

(10ms) ' 1
Servo motor speed —

(Note 1) i ‘
15ms or more

ON
OFF
Electromagnetic 416 2) ON

brake interlock

Base circuit

(MBR-A/MBR-B) OFF | :
| —+— < Electromagnetic brake
Alarm No (ON) I operation delay time
Yes (OFF)

Main circuit ON
Control circuit POV’ OFF

Note 1. Changes with the operating status.
2. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.

(6) Ready off command from the controller

Dynamic brake
Dynamic brake

/Electromagnetic brake

|

|
Servo motor speed ! Electromagnetic brake

|

|

ON
OFF

Electromagnetic
brake interlock (Note) ON

1

:

(10Ms) o |

I

Base circuit :

I I
e

Electromagnetic brake
operation delay time

(MBR) OFF .
Ready-on command ON —
(For controller) OFF

Note. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
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3.11.3 Wiring diagrams (HF-MP series - HF-KP series servo motor)

POINT |

= For HF-SP/HC-UP/HC-LP/HF-JP series servo motors, refer to section 3.10.2 (2).

(1) When cable length is 10m or less

L 10m or less N
MR-BKS1CBLOM-A1-L |
(g'f\t/eD‘g po\’:ver MR-BKS1CBLOM-A2-L
supply for A-axis electromagnetic ms:gﬁglggtgm:ﬁ;: Servo motor
electrgmfgnehc brake interlock . y | (Note 2)
rake (Note 3) (MBR-A) AWG20
_|I A-axis malfunction B1
3 (Note 1) I@
N (ALM-A) Y AWG20 B2
MR-BKS1CBLOM-A1-L
MR-BKS1CBLOM-A2-L
B-axis electromagnetic ms:gﬁglggtgm:ﬁ;: Servo motor
brake interlock . A \| (Note 2)
(MBR-B) AWG20
B1
B-axis malfunction
(ALM-B) (Note 1) 4 AWG20 B2 t@

Note 1. Connect a surge absorber as close to the servo motor as possible.
2. There is no polarity in electromagnetic brake terminals (B1 and B2).
3. Shut off the circuit by interlocking with the emergency stop switch.
4. Do not use the 24VDC interface power supply for the electromagnetic brake.

When fabricating the motor brake cable MR-BKS1CBL-OOM-H, refer to section 11.1.4.
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(2) When cable length exceeds 10m
When the cable length exceeds 10m, fabricate an extension cable as shown below on the customer side. In
this case, the motor brake cable should be within 2m long.
Refer to section 11.5 for the wire used for the extension cable.

2mor less

N MR-BKS1CBL2M-A1-L

L 50m or less » MR-BKS1CBL2M-A2-L

MR-BKS1CBL2M-A1-H

(Note 5) MR-BKS1CBL2M-A2-H
24VDC power ) . MR-BKS2CBLO3M-A1-L | servo motor

supply for A-axis electromagnetic MR-BKS2CBLO3M-A2-L

electrgmlfgnenc brake interlock (Note 4)
rake (Note 3) (MBR-A) T AWG20
— A-axis malfuncti o
-axis maltunction
(ALMA) (Note 1) 4 AWG20 B2 l@
(Note 2) /\ (Note 2)

a) Relay connector for
extension cable

b) Relay connector for
motor brake cable

MR-BKS1CBL2M-A1-L
MR-BKS1CBL2M-A2-L
MR-BKS1CBL2M-A1-H
MR-BKS1CBL2M-A2-H
MR-BKS2CBLO3M-A1-L Servo motor
MR-BKS2CBLO3M-A2-L

B-axis electromagnetic

bral;/elzégteglock —— — | (Note 4)
(MBR-B) AWG20 B1
B-axi(sAT'\e;llfLér;ction (Note 1) AWG20 I@)
B2
(Note 2) (Note 2)

b) Relay connector for
motor brake cable

a) Relay connector for
extension cable

Note 1. Connect a surge absorber as close to the servo motor as possible.
2. Use of the following connectors is recommended when ingress protection (IP65) is necessary.

Relay connector Description IP rating
a) Relay connector for | CM10-CR2P-* IP65
extension cable (DDK) T Wire size: S, M, L
b) Relay connector for [ CMV1-SP2S-x* IP65
motor brake cable | (DDK) T Wire size: S, M1, M2, L

3. Shut off the circuit by interlocking with the emergency stop switch.
4. There is no polarity in electromagnetic brake terminals (B1 and B2).
5. Do not use the 24VDC interface power supply for the electromagnetic brake.




3. SIGNALS AND WIRING

3.12 Grounding

- Ground the servo amplifier and servo motor securely.
= To prevent an electric shock, always connect the protective earth (PE) terminal
AWARMNG (terminal marked ©) of the servo amplifier with the protective earth (PE) of the
control box.

The servo amplifier switches the power transistor on-off to supply power to the servo motor. Depending on the
wiring and ground cable routing, the servo amplifier may be affected by the switching noise (due to di/dt and
dv/dt) of the transistor. To prevent such a fault, refer to the following diagram and always ground.

To conform to the EMC Directive, refer to the EMC Installation Guidelines (IB(NA)67310).

Control box
Servo amplifier A-axis servo motor
CNP1
MCCB MC - CN2A
y =/ 1
(Note 1) :/_ E (_ |: ::I .
Power —X ! = = ‘ L2
supply /:/_ £ /?/_
—X S Bl N T -
CNP2 U — i
L4 V — — \
[ [
L21 W — — W
o~ [ (Note 2) I @
- 1] 1
O -
22
=35 J B-axis servo motor
oc [
3 CN2B
0]

T

CNP3B| ' —
U T
V ——V
W — W
® T L (Note 2) £ @
Outer
| Protective earth (PE) box

1

Note 1. For 1-phase 200V to 230VAC, connect the power supply to L1 = L2 and leave L3 open. Refer to section 1.3 for the
power supply specification.
2. Ensure to connect it to @ of a CN3A/CN3B connector. Do not connect it directly to the protective earth of the
control panel.
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3.13 Control axis selection

POINT |

[mm].

- The control axis number set to rotary axis setting switch (SW1) should be the same
as the one set to the servo system controller.

- For changing the setting of the rotary switch, use a flat-blade screwdriver with the
blade edge width of 2.1 to 2.3 [mm] and the blade edge thickness of 0.6 to 0.7

= When the test operation mode is selected by using the test operation select switch
(SW2-1), the SSCNETII communication for the servo amplifier in the test
operation mode and the following servo amplifiers is blocked.

Use the rotary axis setting switch (SW1) to set the control axis number for the servo. If the same numbers are
set to different control axes in a single communication system, the system will not operate properly. The control
axes may be set independently of the SSCNETII cable connection sequence.

Rotary axis setting switch(SW1)

For manufacturer setting (Be sure to set to the
"Down" position. Setting the switch to the "Up"

(Note) SW.

Up
Down
/

Test operation select switch (SW2-1)

o position causes the switch setting error (11.2).)

Set the test operation select switch to the "Up" position, when
performing the test operation mode by using MR Configurator.

Note. This table indicates the status when the switch is set to "Down".

(Default)
Manufacturer ) ) ) (Note 2) (Note 2)
. ] Rotary axis setting switch (SW1) ) )
setting switch A-axis B-axis

0 Axis No.1 Axis No.2

1 Axis No.2 Axis No.3

2 Axis No.3 Axis No.4

3 Axis No.4 Axis No.5

4 Axis No.5 Axis No.6

5 Axis No.6 Axis No.7

6 Axis No.7 Axis No.8

Down 7 AxisNo.8 | Axis No.9

(Be sure to set to the S 0. -
" " . 8 Axis No.9 Axis No.10
Down" position.)

9 Axis No.10 Axis No.11

A Axis No.11 Axis No.12

B Axis No.12 Axis No.13

C Axis No.13 Axis No.14

D Axis No.14 Axis No.15

E Axis No.15 Axis No.16

F (Note 1) Cannot be set | Cannot be set

Note 1. Setting the switch to the "F" position causes the switch setting error (11.1).

2. An axis number is assigned even for the axis that is set as motor-less operation. Set SW1
so as to avoid overlapping the axis numbers.




3. SIGNALS AND WIRING

3.14 Servo motor selection switch (SW3)

POINT |

amplifier whether the charge lamp is off or not.
drive motor in combination.

error (11.3) occurs.
- MR-J3W-0303BN6 does not have SW3.

- To prevent an electric shock, wait at least 15 minutes after turning off the power
and confirm that the charge lamp is off before changing the servo motor selection
switch (SW3) setting. In addition, always confirm from the front of the servo

- One servo amplifier can use rotary servo motors, linear servo motors and direct

- If the connected servo motor does not match the SW3 setting, the switch setting

Select the servo motor type by using the servo motor selection switch (SW3) located on the bottom of the servo

amplifier. A servo motor can be selected for each of the A-axis and the B-axis.
Make sure to confirm the power-off before changing the SW3 setting.

Servo motor type

SW3 SW3 setting status
ON <— OFF
A-: <+ A-axis (factory setting)

Rotary servo motor

Front side
Phabubidhel

M-: <+ B-axis ON

Linear servo motor
Direct drive motor
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4. STARTUP

- Do not operate the switches with wet hands. You may get an electric shock.

- Before starting operation, check the parameters. Some machines may perform

unexpected operation.

- Take safety measures, e.g. provide covers, to prevent accidental contact of hands

and parts (cables, etc.) with the servo amplifier heat sink, regenerative resistor,
servo motor, etc. since they may be hot while power is on or for some time after
power-off. Their temperatures may be high and you may get burnt or a parts may
damaged.

= During operation, never touch the rotating parts of the servo motor. Doing so can

cause injury.

POINT |

= To use a rotary servo motor, turn SW3 off (factory setting). MR-J3W-0303BN6
does not have SW3.

SW3
ON <+—
—\-: <+ A-axis

S« 5o

Front side
-

- When using only one of A-axis or B-axis, set "] [J1" in the parameter No.PC05
of the axis, which not connected to the servo motor, to select the motor-less

operation.
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4.1 Switching power on for the first time

When switching power on for the first time, follow this section to make a startup.

4.1.1 Startup procedure

Setting status check of the servo | Check that the setting status matches the servo motor type to be used. (Refer
motor selection switch (SW3) )
to section 3.14.)

Wiring check Check whether the servo amplifier and servo motor are wired correctly using
visual inspection, DO forced output function (section 4.5.1), etc. (Refer to
section 4.1.2.)

| Surrounding environment check ‘ Check the surrounding environment of the servo amplifier and servo motor.
(Refer to section 4.1.3.)

| Axis No. settings ‘ Confirm that the axis No. settings for rotary axis setting switch (SW1) and
servo system controller are consistent. (Refer to section 3.13.)

| Parameter setting ‘ Set the parameters as necessary, such as the used control mode and
regenerative option selection. (Refer to chapter 5.)

Test operation of servo motor For the test operation, with the servo motor disconnected from the machine
alone in test operation mode .

and operated at the speed as low as possible, check whether the servo motor
rotates correctly. (Refer to section 4.5.)

Test :Igﬁ?t)ioncgg Sg;vn% ?Otor For the test operation with the servo motor disconnected from the machine and
Y operated at the speed as low as possible, give commands to the servo
amplifier and check whether the servo motor rotates correctly.

Test ogeratiohr] with servot naotor Connect the servo motor with the machine, give operation commands from the
and machine connecte . i .
host command device, and check machine motions.

| Gain adjustment ‘ Make gain adjustment to optimize the machine motions. (Refer to chapter 6.)

| Actual operation ‘

Stop giving commands and stop operation.

| Stop ‘
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4.1.2 Wiring check

(1) Power supply system wiring
Before switching on the main circuit and control circuit power supplies, check the following items.

(a) Power supply system wiring
The power supplied to the power input terminals (L4, L2, L3, L11, L21) of the servo amplifier should satisfy
the defined specifications. (Refer to section 1.3.)

(b) Connection of servo amplifier and servo motor

1) The servo motor power supply terminals (U, V, W) of the servo amplifier match in phase with the
power input terminals (U, V, W) of the servo motor.

Servo amplifier Servo motor
U

2) The power supplied to the servo amplifier should not be connected to the servo motor power supply
terminals (U, V, W). To do so will fail the connected servo amplifier and servo motor.

Servo amplifier Servo motor

3) The earth terminal of the servo motor is connected to the PE terminal of the servo ampilifier.

Servo amplifier Servo motor
&)

4) The built-in regenerative resistor is connected to the P+ terminal and the C terminal.

Servo amplifier
Built-in P+
regenerative
resistor c

(c) When option and auxiliary equipment are used
When regenerative option is used
- The generative brake option should be connected to P+ terminal and C terminal.
- A twisted cable should be used. (Refer to section 11.2.)
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(2) /O signal wiring
(a) The /O signals should be connected correctly.
Use DO forced output to forcibly turn on/off the pins of the CN3 connector. This function can be used to
perform a wiring check. In this case, switch on the control circuit power supply only.

(b) 24VDC or higher voltage is not applied to the pins of connectors CN3.
(c) SD and DOCOM of connector CN3 is not shorted.

Servo amplifier

CN3

DOCOM ]
sD

4.1.3 Surrounding environment

(1) Cable routing
(a) The wiring cables are free from excessive force.

(b) The encoder cable should not be used in excess of its bending life. (Refer to section 10.4.)

(c) The connector part of the servo motor should not be strained.

(2) Environment
Signal cables and power cables are not shorted by wire offcuts, metallic dust or the like.

4.2 Startup

POINT |

* The controller recognizes MR-J3W-OIB as two servo amplifiers. For this reason,
select "MR-J3-B" for both of the A-axis and the B-axis. The following tables shows
the servo amplifier setting in the controller when using the MR-J3W-[B servo
amplifier.

Compatible controller Servo amplifier selection

Motion controller Select "MR-J3-B" in the system setting screen.
(Q172HCPU, Q173HCPU, Q172DCPU,
Q173DCPU, Q170MCPU)

Positioning module Select "MR-J3-B" in "Servo series" (Pr.100) of the
(QD75MH, QD74MHO, LD77MH) servo parameter.

Connect the servo motor with a machine after confirming that the servo motor operates properly alone.
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(1) Power on
When the main and control circuit power supplies are switched on, "b01" (for the first axis) appears on the
servo amplifier display.
In the absolute position detection system, first power-on results in the absolute position lost (25.1) alarm and
the servo system cannot be switched on.
The alarm can be deactivated by then switching power off once and on again.
Also in the absolute position detection system, if power is switched on at the servo motor speed of
2000r/min or higher, position mismatch may occur due to external force or the like. Power must therefore be
switched on when the servo motor is at a stop.

(2) Parameter setting
Set the parameters according to the structure and specifications of the machine. Refer to chapter 5 for the
parameter definitions.

Parameter No. Name Setting Description
. o ) Increase in positioning address rotates the motor in
PA14 Rotation direction setting 0 o
the CCW direction.
PAO8 Auto tuning mode ooon Used.
PAO9 Auto tuning response 12 Slow response (factory setting) is selected.

After setting the above parameters, switch power off once. Then switch power on again to make the set
parameter values valid.

(3) Servo-on
Switch the servo-on in the following procedure.
1) Switch on main circuit/control circuit power supply.

2) The controller transmits the servo-on command.
When placed in the servo-on status, the servo ampilifier is ready to operate and the servo motor is locked.

(4) Home position return
Always perform home position return before starting positioning operation.

(5) Stop
If any of the following situations occurs, the servo amplifier suspends the running of the servo motor and
brings it to a stop.
When the servo motor is with an electromagnetic brake, refer to section 3.11.

Operation/command Stopping condition

Servo off command The base circuit is shut off and the servo motor coasts.

The base circuit is shut off and the dynamic brake operates to bring the
Ready off command
Servo system controller servo motor to stop.

The base circuit is shut off and the dynamic brake operates to bring the

Forced stop command .
servo motor to stop. The controller forced stop warning (E7.1) occurs.

The base circuit is shut off and the dynamic brake operates to bring the
servo motor to stop.

Alarm occurrence

Servo amplifier — - -
Forced stop The base circuit is shut off and the dynamic brake operates to bring the

(EM1) OFF servo motor to stop. The servo forced stop warning (E6.1) occurs.
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4.3 Servo amplifier display

On the servo amplifier display (3-digit, 7-segment display), check the status of communication with the servo
system controller at power-on, check the axis number, and diagnose a fault at occurrence of an alarm.

4.3.1 Scrolling display

The statuses of the A-axis and the B-axis are displayed alternately. The statuses of the both axes can be

checked.

(1) Normal display
When there is no alarm, the statuses of the A-axis and the B-axis are displayed alternately. In this example,
the A-axis is set as the first axis, and the B-axis as the second axis.

) ." ‘\AfterZSV.- ." :‘
PN

B-axis status display
After 2s

Status display Axis number
(1 digit) (2 digits)

f

"b" : Indicates ready OFF/servo OFF status.
"C": Indicates ready ON/servo OFF status.
"d" : Indicates ready ON/servo ON status.

(2) Alarm display
When there is an alarm, the alarm number (two digits) and the alarm detail (one digit) are displayed
following the status display. In this example, the encoder initial communication error 1 (16.1) is occurring in
the A-axis, and the overcurrent (32.2) is occurring in the B-axis.

= =N
I\ After 25 ‘ .: ‘ After 2s .: ." :‘ After 2/ -‘ :‘ -‘
R S R
A-axis alarm number B-axis status display B-axis alarm number,
display displa
After 2s Y
b
- N Nl
A' L. L
%—H_)
Status display Axis number Alarm number Alarm detail
(1 digit) (2 digits) (2 digits) (1 digit)

f

"F": Indicates that an alarm is occurring.
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4.3.2 Status display of an axis

(1) Display sequence
Servo amplifier power ON
HH Waiting for servo system controller
power to switch ON

(SSCNETII communication)

Servo system controller power ON
(SSCNETII communication beginning)

Initial data communication with servo
— - system controller
(Initialization communication)

v
When alarm - warning No. is displayed

—————————————————————————

Example: At occurrence of overload |

Emn Flicker display

Ready OFF/servo OFF

Ready ON
Emn Flicker display
(Note) Emn Ready ON/servo OFF Example: At occurrence of overload
When alarm occurs, . .
alarm code appears. Emn Flicker display
Servo ON After 2s

Enm Flicker display

+ Only alarm and warning No. are
displayed, but no axis No. is
displayed.

» During a non servo-off causing
warning, the decimal point on the
third digit LED shows the servo-on

Servo system controller power OFF . _S_ta_tL_JS_. ___________________

Alarm reset or warning cleared

Servo system controller power ON

(Note) Emn Ready ON/servo ON

Ordinary operation

Note. | [0 || [0[2] -+ | ] 2] The segment of the last 2 digits shows the axis number.
Axis 1 Axis2 Axis 16 (Below example indicates Axis 1)
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(2) Indication list

Indication

Status

Description

* Power of the servo amplifier was switched on at the condition that the power of
servo system controller is OFF.

* The axis No. set to the servo system controller does not match the axis No. set
with the rotary axis setting switch (SW1) of the servo amplifier.

E. Initializing * A servo amplifier fault, or communication error with the servo system controller or
the prior servo amplifier axis occured. In this case, the indication changes as
follows:

"Ab " — "AC " — "Ad " — "Ab "

- The servo system controller is faulty.
|A| bl | Initializing During initial setting for communication specifications
. Initializin Initial setting for communication specifications completed, and then it synchronized

d with servo system controller.

|A| dl | Initializing During initial parameter setting communication with servo system controller

During motor = encoder information and telecommunication with servo system
[AJE[ | initializing Contrg”er v
AlF Initializing During initial signal data communication with servo system controller

[>]
Ed
L]

Initializing completion

During the completion process for initial data communication with servo system
controller

[>]
>
L]

Initializing standby

The power supply of servo system controller is turned off during the power supply of
servo amplifier is on.

(Note 1)

(Note 1) b|#|# Ready OFF The ready off signal from the servo system controller was received.
(Note 1) Servo ON The ready off signal from the servo system controller was received.
Servo OFF The ready off signal from the servo system controller was received.

HES

(Note 2) L1 *1*

Alarm = Warning

The alarm No./warning No. that occurred is displayed. (Refer to section 8.1.)

(Note1)
d|#|#.
Cl#|#.

Test operation mode

|8|8|8| CPU Error CPU watchdog error has occurred.
(Note 3) . - . .
JOG operation, positioning operation, program operation, DO forced output.
(Note 3)

Motor-less operation

Note 1. ## denotes any of numerals 00 to 16 and what it means is listed below.

2. ** indicates the warning/alarm No. "A" in the third digit indicates the A-axis, and the "B" indicates the B-axis.

3. Requires the MR Configurator.

Description

0A/0B

Set to the test operation mode.

First axis

Second axis

Third axis

Fourth axis

Fifth axis

Sixth axis

Seventh axis

Eighth axis

Olo[N[o|gO|d~lw]|N

Ninth axis

_
o

Tenth axis

-
-

Eleventh axis

-
N

Twelfth axis

-
w

Thirteenth axis

-
N

Fourteenth axis

-
[6)]

Fifteenth axis

_
[«

Sixteenth axis

4-8
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4.4 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to section 4.2 for the power on and off methods of the servo amplifier.

POINT |

- If necessary, verify controller program by using motor-less operation.
Refer to section 4.5.2 for the motor-less operation.

Test operation of servo motor
alone in JOG operation of test
operation mode

Test operation of servo motor
alone by commands

Test operation with servo motor
and machine connected

In this step, confirm that the servo amplifier and servo motor operate normally.
With the servo motor disconnected from the machine, use the test operation
mode and check whether the servo motor rotates correctly. Refer to section 4.5
for the test operation mode.

In this step, confirm that the servo motor rotates correctly under the commands
from the controller.

Make sure that the servo motor rotates in the following procedure.

Give a low speed command at first and check the rotation direction, etc. of the
servo motor.

If the servo motor does not operate in the intended direction, check the input
signal.

In this step, connect the servo motor with the machine and confirm that the
machine operates normally under the commands from the command device.
Make sure that the servo motor rotates in the following procedure.

Give a low speed command at first and check the operation direction, etc. of
the machine. If the machine does not operate in the intended direction, check
the input signal. By using MR Configurator, check if the servo motor speed, the
load ratio, and the other items in the status display are not incorrect.

Then, check automatic operation with the program of the command device.
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4.5 Test operation mode

- The test operation mode is designed for servo operation confirmation and not for
machine operation confirmation. Do not use this mode with the machine. Always use
ACAUTlON the servo motor alone.
= If an operation fault occurred, use the forced stop (EM1) to make a stop.

POINT |

= The content described in this section indicates the environment that servo amplifier
and personal computer are directly connected.

By using a personal computer and the MR Configurator, you can execute jog operation, positioning operation,
DO forced output program operation without connecting the servo system controller.

4.5.1 Test operation mode in MR Configurator

POINT |

* When using MR-J3W-OB, both of the A-axis and the B-axis go into the test
operation mode, but only one of them can be operated.

- When the test operation mode is selected by using the test operation select switch
(SW2-1), the SSCNETII communication for the servo amplifier in the test
operation mode and the following servo ampilifiers is blocked.

(1) Test operation mode
(a) Jog operation
Jog operation can be performed without using the servo system controller. Use this operation with the
forced stop reset. This operation may be used independently of whether the servo is on or off and
whether the servo system controller is connected or not.
Exercise control on the jog operation screen of the MR Configurator.

1) Operation pattern

Item Factory setting Setting range
Speed [r/min] 200 0 to max. speed
Acceleration/deceleration time constant [ms] 1000 0 to 50000

2) Operation method
* When the check box of "Rotation only while the button is being pushed" is checked.

Operation Screen control
Forward rotation start Keep pressing the "Forward" button.
Reverse rotation start Keep pressing the "Reverse" button.
Stop Release "Forward" or "Reverse" button.

* When the check box of "Rotation only while the button is being pushed" is not checked.

Operation Screen control
Forward rotation start Click the "Forward" button.
Reverse rotation start Click the "Reverse" button.
Stop Click the "Stop" button.

4-10
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(b) Positioning operation
Positioning operation can be performed without using the servo system controller. Use this operation
with the forced stop reset. This operation may be used independently of whether the servo is on or off
and whether the servo system controller is connected or not.
Exercise control on the positioning operation screen of the MR Configurator.

1) Operation pattern

Item Factory setting Setting range
Travel distance [pulse] 4000 0 to 99999999
Speed [r/min] 200 0 to max. speed
Acceleration/deceleration time constant [ms] 1000 0 to 50000

Fwd. rot. (CCW) — Rev rot. (CW)
Fwd. rot. (CCW) Fwd. rot. (CCW) — Fwd. rot. (CCW)
— Rev. rot. (CW) Rev rot. (CW) — Fwd. rot. (CCW)
Rev rot. (CW) — Rev rot. (CW)
Dwell time [s] 2.0 0.5 to 50.0

Number of repeats [time] 1 1to 9999

Repeat operation

2) Operation method

Operation Screen control
Forward rotation start Click the "Forward" button.
Reverse rotation start Click the "Reverse" button.
Pause Click the "Pause" button.

(c) Program operation
Positioning operation can be performed in two or more operation patterns combined, without using the
servo system controller. Use this operation with the forced stop reset. This operation may be used
independently of whether the servo is on or off and whether the servo system controller is connected or
not.
Exercise control on the program operation screen of the MR Configurator. For full information, refer to
the MR Configurator Installation Guide.

Operation Screen control
Start Click the "Start" button.
Stop Click the "Reset" button.

—
o
~

Output signal (DO) forced output

Output signals can be switched on/off forcibly independently of the servo status. Use this function for
output signal wiring check, etc.

Exercise control on the DO forced output screen of the MR Configurator.

4-11
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(2) Operation procedure
(a) Switch power off.

(b) Set SW2-1 to "UP".

SetSW2-1to"UP"  — UP
DOWN

Changing SW2-1 to "UP" while power is on will not start the test operation mode.

(c) Switch servo amplifier power on.
When initialization is over, the display shows the following screen.

|- ." .:‘ After 2s |- ." .-

| D=
Flicker Flicker
After 2s

(d) Perform operation with the personal computer.

4.5.2 Motor-less operation in controller

POINT |

- Use motor-less operation which is available by making the servo system controller
parameter setting.

- Motor-less operation is done while connected with the servo system controller.

(1) Motor-less operation
Without connecting the servo motor, output signals or status displays can be provided in response to the
servo system controller commands as if the servo motor is actually running. This operation may be used to
check the servo system controller sequence. Use this operation with the forced stop reset. Use this
operation with the servo amplifier connected to the servo system controller.
For stopping the motor-less operation, set the selection of motor-less operation to [Invalid] in servo

parameter setting of servo system controller. Motor-less operation will be invalid condition after switching on
power supply next time.

(a) Load conditions

Load item Condition
Load torque 0
Load inertia moment ratio Same as servo motor inertia moment

4-12
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(b) Alarms
The following alarms and warning do not occur. However, the other alarms and warnings occur as when
the servo motor is connected.

* Encoder initial communication error 1 (16.01) - Battery cable disconnection warning (92.1)
* Encoder normal communication error 1 (20.0) - Battery warning (9F.1)
* Encoder normal communication error 2 (21.0) = Main circuit off warning (E9.00)

* Absolute position erase (25.00)

(2) Operating procedure
1) Switch off servo amplifier

2) Set parameter No.PC05 to "1", change test operation mode switch (SW2-1) to normal condition side
"Down", and then turn on the power supply.

SW2

Set SW2-1 to "DOWN" — uP
DOWN

3) Perform motor-less operation with the personal computer.
The display shows the following screen.

LDecimal point flickers.

4-13
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5. PARAMETERS

= Never adjust or change the parameter values extremely as it will make operation

/\CAUTION

instable.

- When the fixed values are indicated for any digits of a parameter, never change the

values of the digits.

POINT |

- When the servo amplifier is connected with the servo system controller, the
parameters are set to the values of the servo system controller.

= Setting may not be made to some parameters and ranges depending on the model

or software version of the servo system controller. For details, refer to the servo
system controller user's manual.

In this servo amplifier, the parameters are classified into the following groups on a function basis.

Parameter group

Main description

Basic setting parameters
(No.PACIO)

Make basic setting with these parameters. Generally, the operation is possible only with these
parameter settings.

Gain/filter parameters
(No.PBO)

Use these parameters when making gain adjustment manually.

Extension setting parameters
(No.PCOO)

When changing settings such as analog monitor output signal or encoder electromagnetic brake
sequence output, use these parameters.

I/O setting parameters
(No.PDOO)

Use these parameters when changing the 1/O signals of the servo amplifier.

Extension control parameters
(No.PEOIT)

Use these parameters when selecting a function in the fully closed loop system.

Option setting parameters
(No.Pod[T)

These parameters are dedicated to MR-J3W.

Mainly setting the basic setting parameters (No.PAO ) allows the setting of the basic parameters at the time of

introduction.

5.1 Basic setting parameters (No.PACI)

POINT |

- The parameter whose symbol preceded by * can be validated with the following
conditions.
* : Turn off the power and then on again, or reset the controller after setting the
parameter.
**: Turn off the power and then on again after setting the parameter.
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5.1.1 Parameter list

Setting Fact‘ory )
No. [ Symbol Name setting Unit
(Note 1)

(Note 2)
PAO1 | **STY [ Control mode Each axis 0000h
PAO2 | **REG | Regenerative option Common 0000h
PA03 | *ABS | Absolute position detection system Each axis 0000h
PA04 | *AOP1 [ Function selection A-1 Common 0000h
PAO5 This parameter is not used. Do not change the value. 0
PAOG6 1
PAQ7 1
PAO8 | ATU | Auto tuning mode Each axis 0001h
PA09 | RSP | Auto tuning response Each axis 12
PA10 INP [ In-position range Each axis 100 pulse
PA11 This parameter is not used. Do not change the value. 1000.0
PA12 1000.0
PA13 0000h
PA14 | *POL [ Rotation direction selection Each axis 0
PA15 | *ENR | Encoder output pulses Each axis 4000 pulse/rev
PA16 | *ENR2 | Encoder output pulses 2 Each axis 0
PA17 This parameter is not used. Do not change the value. 0000h
PA18 0000h
PA19 | *BLK [Parameter write inhibit Each axis | 000Bh

Note 1. Each axis: Set a value for each of the A-axis and the B-axis.
Common: Common parameters for the A-axis and the B-axis. Set same values for the A-axis and the B-axis. If different values are
set, the last set value becomes valid.
2. Valid for the A-axis and the B-axis.
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5.1.2 Parameter write inhibit

Parameter Setting Fact‘ory Unit Setting
No. [ Symbol Name setting range
e ) Refer to

PA19 | *BLK | Parameter write inhibit Each axis 000Bh
the text.

POINT |

- Turn off the power and then on again, or reset the controller after setting the
parameter to validate the parameter value.

In the factory setting, this servo ampilifier allows changes to the basic setting parameter, gain/filter parameter
and extension setting parameter settings. With the setting of parameter No.PA19, write can be disabled to
prevent accidental changes.

The following table indicates the parameters which are enabled for reference and write by the setting of
parameter No.PA19. Operation can be performed for the parameters marked O.

) . o Extension . (Note) ) .
) Basic setting Gainffilter . 1/O setting ) . Option setting
Parameter No. Setting setting Special setting
. . parameters parameters parameters parameters
PA19 setting operation parameters parameters
No.PAOO No.PBOO No.PDOIO No.PoOO
No.PCOOO No.PSOO
0000h Reference O
Write O
000Bh Reference O O O
(factory setting) Write O O O
O O O O
000Ch Reference
Write O O O O
O O O O O
000Dh Reference
Write O O O O O
O O O O O O
000Eh Reference
Write O O O O O O
O
100Bh Reference
Write No.PA19 only
Reference O O O O
100Ch
Write No.PA19 only
O O O O O
100Dh Reference
Write No.PA19 only
Reference O O O O O O
100Eh
Write No.PA19 only

Note. Do not use this parameter when using a rotary servo motor.
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5.1.3 Selection of control mode

Parameter Setting Fact‘ory Unit Setting
No. | Symbol Name setting range
) Refer to

PAO1 | **STY | Control mode Each axis 0000h
the text.

POINT |

= Turn off the power and then on again after setting the parameter to validate the
parameter value.

* The direct drive motor can be used with the servo amplifier whose software version
is B3 or later.

Select the control mode.
This parameter is set as "0 00" (rotary servo motor) in the initial setting.

Parameter No.PAO1

—I_— Control mode selection

0: Rotary servo motor
4: Linear servo motor
6: Direct drive motor

5.1.4 Selection of regenerative option

Parameter Setting Fact.ory Unit Setting

No. [ Symbol Name setting range
Refer t

PA02 | **REG | Regenerative option Common 0000h elerto
the text.

POINT |

= Turn off the power and then on again after setting the parameter to validate the
parameter value.

= Wrong setting may cause the regenerative option to burn.

- If the regenerative option selected is not for use with the servo amplifier, parameter
error (37.2) occurs.

* The MR-RB3B can be used with the servo amplifier whose software version is B3
or later.

= This parameter is not for MR-J3W-0303BN6. Do not change this value by any
means.

Set this parameter when using the regenerative option.

Parameter No.PA02

_|: Selection of regenerative option
00: Regenerative option is not used (built-in regenerative resistor is used)
0D: MR-RB14
OE: MR-RB34
10: MR-RB3B
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5.1.5 Using absolute position detection system

Parameter Setting Fact‘ory Unit Setting

No. | Symbol Name setting range
- . . Refer to

PAO3 | *ABS | Absolute position detection system Each axis 0000h the text
xt.

POINT |

- Turn off the power and then on again, or reset the controller after setting the
parameter to validate the parameter value.
- This parameter cannot be used in the speed control mode.

Set this parameter when using the absolute position detection system in the position control mode.
Parameter No.PAO3

—l: Selection of absolute position detection system (refer to chapter 12)
0: Used in incremental system
1: Used in absolute position detection system

5.1.6 Forced stop input selection

Parameter Setting Fact‘ory Unit Setting
No. | Symbol Name setting range
. . Refer to

PAO4 | *AOP1 | Function selection A-1 Common 0000h
the text.

POINT |

- Turn off the power and then on again, or reset the controller after setting the
parameter to validate the parameter value.

The servo forced stop function is avoidable.
Parameter No.PAO4

0] Jo]o]
J I

Selection of servo forced stop
0: Valid (Forced stop (EM1) is used.)
1: Invalid (Forced stop (EM1) is not used.)

When not using the forced stop (EM1) of servo amplifier, set the selection of servo forced stop to Invalid (010
0O). At this time, the forced stop (EM1) automatically turns on inside the servo amplifier.
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5.1.7 Auto tuning

Parameter Setting Fact‘ory Unit Setting
No. | Symbol Name setting range
. . Refer to
PAO8 | ATU | Auto tuning mode Each axis 0001h
the text.
PA09 | RSP | Auto tuning response Each axis 12 110 32

POINT |

* This parameter cannot be used in the torque control mode.

Make gain adjustment using auto tuning. Refer to section 6.2 for details.

(1) Auto tuning mode (parameter No.PA08)
Select the gain adjustment mode.

Parameter No.PA08

Gain adjustment mode setting

Setting| Gain adjustment mode | Automatically set parameter No. (Note)
0 Interpolation mode PB06 - PB08 - PB09 - PB10

1 |Auto tuning mode 1 PBO06 - PBO7 - PBO8 - PB09+ PB10

2 |Auto tuning mode 2 PBO7 - PB08 - PB09 - PB10

3

Manual mode

Note. The parameters have the following names.

Parameter No. Name
PB06 Load to motor inertia moment ratio
PB07 Model loop gain
PB08 Position loop gain
PB09 Speed loop gain
PB10 Speed integral compensation
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(2) Auto tuning response (parameter No.PAQ09)
If the machine hunts or generates large gear sound, decrease the set value. To improve performance, e.g.
shorten the settling time, increase the set value.

) Guideline for machine . Guideline for machine
Setting Response Setting Response
resonance frequency [Hz] resonance frequency [Hz]
1 Low response 10.0 17 Middle response 67.1
2 i 113 18 i 75.6
3 12.7 19 85.2
4 14.3 20 95.9
5 16.1 21 108.0
6 18.1 22 121.7
7 20.4 23 1371
8 23.0 24 154.4
9 25.9 25 173.9
10 29.2 26 195.9
11 32.9 27 220.6
12 37.0 28 248.5
13 417 29 279.9
14 47.0 30 315.3
15 v 52.9 31 v 355.1
16 Middle response 59.6 32 High response 400.0
5.1.8 In-position range
Parameter Setting Fact‘ory Unit Setting
No. [ Symbol Name setting range
PA10 INP [ In-position range Each axis 100 pulse 0 to 65535

POINT |

= This parameter cannot be used in the speed control mode and the torque control
mode.

Set the range, where in-position (INP-A/INP-B) is output, in the command pulse unit.

Servo motor droop pulses

Command pulse Command pulse

Droop pulses ‘/In-posmon range [pulse]

ON
In-position (INP-A/INP-B)
OFF
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5.1.9 Selection of servo motor rotation direction

Parameter Setting Fact‘ory Unit Setting
No. | Symbol Name setting range
PA14 | *POL | Rotation direction selection Each axis 0 0-1

POINT |

- Turn off the power and then on again, or reset the controller after setting the
parameter to validate the parameter value.

Select servo motor rotation direction relative.

Servo motor rotation direction (Note)

Parameter No.PA14

When positioning address increases
(Position control)
Command speed in the positive direction

When positioning address decreases
(Position control)
Command speed in the negative direction

setting
(Speed control) (Speed control)
Command torque in the positive direction [ Command torque in the negative direction
(Torque control) (Torque control)
0 CCW CW
1 CW CCW
Note. Torque generation direction for the torque control
\< Reverse rotation (CW)
5.1.10 Encoder output pulse
P t Fact Setti
arameter Setting ac.ory Unit etting
No. setting range
PA15 | *ENR | Encoder output pulses Each axis 4000 pulse/rev | 1 to 65535
PA16 | *ENR2 | Encoder output pulses 2 Each axis 0 0 to 65535

POINT |

= Turn off the power and then on again, or reset the controller after setting the
parameter to validate the parameter value.

Used to set the encoder pulses (A/B-phase) output by the servo ampilifier.
Set the value 4 times greater than the A-phase or B-phase pulses.

You can use parameter No.PCO03 to choose the output pulse setting or output division ratio setting.

The number of A/B-phase pulses actually output is 1/4 times greater than the preset number of pulses.
The maximum output frequency is 4.6Mpps (after multiplication by 4). Use this parameter within this range.
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(1)

()

@)

For output pulse designation

Set "O00O00O" in parameter No.PCO03.

Set the number of pulses per servo motor revolution.

Output pulse =set value [pulses/rev]

For instance, set "5600" to Parameter No.PA15, the actually output A/B-phase pulses are as indicated
below.

A/B-phase output pulses= @ =1400 [pulse]

For output division ratio setting
Set "0O00O10" in parameter No.PCO03.
The number of pulses per servo motor revolution is divided by the set value.

Resolution per servo motor revolution

Output pulse = Set value

[pulses/rev]

For instance, set "8" to Parameter No.PA15, the actually output A/B-phase pulses are as indicated below.

A/B-phase output pulses= % =8192 [pulse]

A
4

A/B-phase pulse electronic gear setting

This parameter is made valid when parameter No.PCO03 is set to "0 301".

Set the encoder pulses (A/B-phase) output by the servo ampilifier.

Set the encoder pulses output by the servo amplifier by parameter No.PA15 and parameter No.PA16.

Travel distance [pulse] of the linear encoder is multiplied by the set value.

Set value of parameter No.PA15
Set value of parameter No.PA16

Output pulse = Travel distance of linear encoder x [pulse]

The number of A/B-phase pulses actually output is 1/4 times greater than the preset number of pulses. Also,
the maximum output frequency is 4.6Mpps (after multiplication by 4). Use this parameter within the range.
When the set value is "0 (factory setting)", it is internally treated as "1".
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5.2 Gainffilter parameters (No.PBO)

POINT |

conditions.

parameter.

* The parameter whose symbol preceded by * can be validated with the following
* : Turn off the power and then on again, or reset the controller after setting the

* The gainffilter parameters (No.PBLI) cannot be used in the torque loop mode.

5.2.1 Parameter list

Setting Factory
No. | Symbol Name setting Unit
(Note 1)
(Note 2)
PBO1 FILT | Adaptive tuning mode (Adaptive filter II) Each axis 0000h
PB02 | VRFT | Vibration suppression control tuning mode Each axis 0000h
(advanced vibration suppression control)
PB03 This parameter is not used. Do not change the value. 0
PB04 | FFC | Feed forward gain Each axis 0 %
PB05 This parameter is not used. Do not change the value. 500
PB06 | GD2 |Load to motor inertia moment ratio Each axis 7.0 Multiplier
(x1)
PB07 | PG1 [ Model loop gain Each axis 24 rad/s
PB08 | PG2 [ Position loop gain Each axis 37 rad/s
PB09 | VG2 | Speed loop gain Each axis 823 rad/s
PB10 VIC | Speed integral compensation Each axis 33.7 ms
PB11 | VDC | Speed differential compensation Each axis 980
PB12 This parameter is not used. Do not change the value. 0
PB13 | NH1 | Machine resonance suppression filter 1 Each axis 4500 Hz
PB14 | NHQ1 [ Notch shape selection 1 Each axis 0000h
PB15 | NH2 | Machine resonance suppression filter 2 Each axis 4500 Hz
PB16 | NHQ2 [ Notch shape selection 2 Each axis 0000h
PB17 Automatic setting parameter
PB18 | LPF | Low-pass filter setting Each axis 3141 rad/s
PB19 | VRF1 | Vibration suppression control vibration frequency setting Each axis 100.0 Hz
PB20 | VRF2 | Vibration suppression control resonance frequency setting Each axis 100.0 Hz
PB21 This parameter is not used. Do not change the value. 0.00
PB22 0.00
PB23 | VFBF | Low-pass filter selection Each axis 0000h
PB24 | *MVS | Slight vibration suppression control selection Each axis 0000h
PB25 This parameter is not used. Do not change the value. 0000h
PB26 | *CDP [ Gain changing selection Each axis 0000h
PB27 | CDL | Gain changing condition Each axis 10
PB28 | CDT [ Gain changing time constant Each axis 1 ms
PB29 | GD2B | Gain changing load to motor inertia moment ratio Each axis 7.0 Multiplier
(x1)
PB30 | PG2B [ Gain changing position loop gain Each axis 37 rad/s
PB31 | VG2B | Gain changing speed loop gain Each axis 823 rad/s
PB32 | VICB [ Gain changing speed integral compensation Each axis 33.7 ms
PB33 | VRF1B | Gain changing vibration suppression control vibration frequency setting Each axis 100.0 Hz
PB34 | VRF2B | Gain changing vibration suppression control resonance frequency setting Each axis 100.0 Hz
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. Factory
Setting . .
No. | Symbol Name setting Unit
(Note 1)
(Note 2)
PB35 This parameter is not used. Do not change the value. 0.00
PB36 0.00
PB37 100
PB38 0.0
PB39 0.0
PB40 0.0
PB41 1125
PB42 1125
PB43 0004h
PB44 0.0
PB45 0000h

Note 1. Each axis: Set a value for each of the A-axis and the B-axis.
Common: Common parameters for the A-axis and the B-axis. Set same values for the A-axis and the B-axis. If different values are
set, the last set value becomes valid.
2. Valid for the A-axis and the B-axis.

5.2.2 List of details

) . Factory ) Setting
No. | Symbol Name and function Setting ) Unit
setting range
PB01 | FILT [Adaptive tuning mode (Adaptive filter II') Each | 0000h Refer to
Used to set the mode for the machine resonance suppression filter 1. axis Name
and
ofofo] | functon
—[ column.
Filter tuning mode
0: Invalid
1: Cannot be set
2: Manual setting
If "O00O01" is set for this parameter, it is automatically rewritten as "1 110"
PB02 | VRFT | Vibration suppression control tuning mode (advanced vibration suppression Each | 0000h Refer to
control) axis Name
Used to set the tuning mode for the vibration suppression control. and

function
ofofo] | colum.
—[ Vibration suppression control
tuning mode
0: Invalid

1: Cannot be set
2: Manual setting

If"O0001" is set for this parameter, it is automatically rewritten as "1 10"

PB03 This parameter is not used. Do not change the value. 0

PB04 | FFC | Feed forward gain Each 0 % 0
This parameter cannot be used in the speed control mode. axis to
Set the feed forward gain. When the setting is 100%, the droop pulses during 100

operation at constant speed are nearly zero. However, sudden
acceleration/deceleration will increase the overshoot. As a guideline, when the
feed forward gain setting is 100%, set 1s or more as the acceleration time
constant up to the rated speed.
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. . Factory . Setting
No. | Symbol Name and function Setting ) Unit
setting range

PB05 This parameter is not used. Do not change the value. 500
PB06 | GD2 [Load to motor inertia moment ratio Each 7.0 |Multiplier 0
Used to set the ratio of the load inertia moment to the servo motor shaft inertia axis (x1) to
moment. When auto tuning mode 1 and interpolation mode is selected, the 300.0
result of auto tuning is automatically used.

(Refer to section 6.1.1)

In this case, it varies between 0 and 100.0.

When parameter No.PA08 is set to "1 02" or "0 3", this parameter can
be set manually.

PB07 | PG1 | Model loop gain Each 24 rad/s 1
Set the response gain up to the target position. axis to
Increase the gain to improve track ability in response to the command. 2000
When auto turning mode 1, 2 is selected, the result of auto turning is
automatically used.

When parameter No.PA08 is set to "[C1C100" or "0 3", this parameter can
be set manually.

PB08 | PG2 | Position loop gain Each 37 rad/s 1
This parameter cannot be used in the speed control mode. axis to
Used to set the gain of the position loop. 1000
Set this parameter to increase the position response to level load disturbance.
Higher setting increases the response level but is liable to generate vibration
and/or noise.

When auto tuning mode 1, 2 and interpolation mode is selected, the result of
auto tuning is automatically used.

When parameter No.PAOS is set to "[01113", this parameter can be set
manually.

PB09 | VG2 | Speed loop gain Each 823 rad/s 20
Set this parameter when vibration occurs on machines of low rigidity or large axis to
backlash. 50000
Higher setting increases the response level but is liable to generate vibration
and/or noise.

When auto tuning mode 1, 2 and interpolation mode is selected, the result of
auto tuning is automatically used.

When parameter No.PAOS is set to "[01113", this parameter can be set
manually.

PB10 VIC [ Speed integral compensation Each 33.7 ms 0.1
Used to set the integral time constant of the speed loop. axis to
Lower setting increases the response level but is liable to generate vibration 1000.0
and/or noise.

When auto tuning mode 1, 2 and interpolation mode is selected, the result of
auto tuning is automatically used.

When parameter No.PAOS is set to "[01113", this parameter can be set
manually.

PB11 | VDC [ Speed differential compensation Each 980 0
Used to set the differential compensation. axis to
When parameter No.PB24 is set to "[1C130", this parameter is made valid. 1000
When parameter No.PAOQ8 is set to "[1C10O", this parameter is made valid by
instructions of controller.

PB12 This parameter is not used. Do not change the value. 0
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) . Factory ) Setting
No. | Symbol Name and function Setting ) Unit
setting range
PB13 | NH1 | Machine resonance suppression filter 1 Each 4500 Hz 100
Set the notch frequency of the machine resonance suppression filter 1. axis to
When the parameter No.PB01 setting is "CIC10", the setting of this parameter 4500
is ignored.
If a value exceeding "3000" is set for this parameter, it is automatically rewritten
as "3000".
PB14 | NHQ1 [ Notch shape selection 1 Each | 0000h Refer to
Select the shape of the machine resonance suppression filter 1. axis Name
and
function
T ] column.
Notch depth selection
Setting value | Depth Gain
0 Deep | -40dB
1 —14dB
2 © eam
3 Shallow | —4dB
Notch width
Setting value | Width o
0 Standard 2
1 o 3
2 4
3 Wide 5

When the parameter No.PBO01 setting is "L1CI110", the setting of this parameter

is ignored.

PB15 | NH2 [ Machine resonance suppression filter 2 Each 4500 Hz 100
Set the notch frequency of the machine resonance suppression filter 2. axis to
Set parameter No.PB16 (notch shape selection 2) to "L1C1" to make this 4500

parameter valid.
If a value exceeding "3000" is set for this parameter, it is automatically rewritten

as "3000".
PB16 | NHQ2 [ Notch shape selection 2 Each | 0000h Refer to
Select the shape of the machine resonance suppression filter 2. axis Name

and
o | | function
T column.

Machine resonance suppression filter 2 selection
0: Invalid
1: Valid

Notch depth selection

Setting value| Depth Gain
0 Deep | —-40dB
1 o —14dB
2 —8dB
3 Shallow [ —4dB
Notch width
Setting value| Width o
0 Standard 2
1 3
2 o 4
3 Wide 5
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) . Factory ) Setting
No. | Symbol Name and function Setting ) Unit
setting range
PB17 Automatic setting parameter
The value of this parameter is set according to a set value of parameter
No.PBO06 (Load to motor inertia moment ratio).
PB18 | LPF [Low-pass filter setting Each 3141 rad/s 100
Set the low-pass filter. axis to
Setting parameter No.PB23 (low-pass filter selection) to "CI1CI0" automatically 9000
changes this parameter.
When parameter No.PB23 is set to "[01111", this parameter can be set
manually.
PB19 | VRF1 | Vibration suppression control vibration frequency setting Each 100.0 Hz 0.1
This parameter cannot be used in the speed control mode. axis to
Set the vibration frequency for vibration suppression control to suppress low- 100.0
frequency machine vibration, such as enclosure vibration. (Refer to section 7.3.)
When parameter No.PB02 is set to "[011[12", this parameter can be set
manually.
PB20 | VRF2 | Vibration suppression control resonance frequency setting Each 100.0 Hz 0.1
This parameter cannot be used in the speed control mode. axis to
Set the resonance frequency for vibration suppression control to suppress low- 100.0
frequency machine vibration, such as enclosure vibration. (Refer to section 7.3.)
When parameter No.PB02 is set to "[011[12", this parameter can be set
manually.
PB21 This parameter is not used. Do not change the value. 0.00
PB22 0.00
PB23 | VFBF [ Low-pass filter selection Each | 0000h Refer to
Select the low-pass filter. axis Name
and
nn.n function
L ] ] column.
Low-pass filter selection
0: Automatic setting
1: Manual setting (parameter No.PB18 setting)
When automatic setting has been selected, select the filter that has the band
width close to the one calculated with % [rad/s]
PB24 | *MVS | Slight vibration suppression control selection Each | 0000h Refer to
Select the slight vibration suppression control and PI-PID change. axis Name
When parameter No.PAO8 (Auto tuning mode) is set to "1 3", the slight and
vibration suppression control is enabled. (Slight vibration suppression control function
cannot be used in the speed control mode.) column.
—l: Slight vibration suppression control selection
0: Invalid
1: Valid
PI-PID control switch over selection
0: PI control is valid. (Switching to PID
control is possible with instructions of
controller.)
3: PID control is always valid.
PB25 This parameter is not used. Do not change the value. 0000h
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changing is valid. This parameter is made valid when the parameter No.PB02
setting is "0 02" and the parameter No.PB26 setting is "I 1",

When using the vibration suppression control gain changing, always execute the
changing after the servo motor has stopped.

) . Factory ) Setting
No. | Symbol Name and function Setting ) Unit
setting range
PB26 | *CDP [ Gain changing selection Each | 0000h Refer to
Select the gain changing condition. (Refer to section 7.5.) axis Name
and
ojof | |
T —[ column.
Gain changing selection
Under any of the following conditions, the gains
change on the basis of the parameter No.PB29 to
PB32 settings.
0: Invalid
1: Control instructions from a controller.
2: Command frequency (Parameter No.PB27
setting)
3: Droop pulses value (Parameter No.PB27 setting)
4: Servo motor speed (Parameter No.PB27 setting)
Gain changing condition
0: Valid when the control instruction from a controller
is ON
Valid at equal to or more than the value set in
parameter No.PB27
1: Valid when the control instruction from a controller
is OFF
Valid at equal to or less than the value set in
parameter No.PB27
PB27 | CDL | Gain changing condition Each 10 kpps 0
Used to set the value of gain changing condition (command frequency, droop axis pulse to
pulses, servo motor speed) selected in parameter No.PB26.The set value unit r/min 9999
changes with the changing condition item. (Refer to section 7.5.)
PB28 | CDT | Gain changing time constant Each 1 ms 0
Used to set the time constant at which the gains will change in response to the axis to
conditions set in parameters No.PB26 and PB27. (Refer to section 7.5.) 100
PB29 | GD2B | Gain changing load to motor inertia moment ratio Each 7.0 |Multiplier 0
Used to set the load to motor inertia moment ratio when gain changing is valid. axis (x1) to
This parameter is made valid when the auto tuning is invalid (parameter 300.0
No.PA08: OOO3).
PB30 | PG2B | Gain changing position loop gain Each 37 rad/s 1
This parameter cannot be used in the speed control mode. axis to
Set the position loop gain when the gain changing is valid. 2000
This parameter is made valid when the auto tuning is invalid (parameter
No.PA08: OOO3).
PB31 | VG2B [ Gain changing speed loop gain Each 823 rad/s 20
Set the speed loop gain when the gain changing is valid. axis to
This parameter is made valid when the auto tuning is invalid (parameter 20000
No.PA08: OOO3).
PB32 | VICB [ Gain changing speed integral compensation Each 33.7 ms 0.1
Set the speed integral compensation when the gain changing is valid. axis to
This parameter is made valid when the auto tuning is invalid (parameter 5000.0
No.PA08: OOO3).
PB33 | VRF1B | Gain changing vibration suppression control vibration frequency setting Each 100.0 Hz 0.1
This parameter cannot be used in the speed control mode. axis to
Set the vibration frequency for vibration suppression control when the gain 100.0
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) . Factory ) Setting
No. | Symbol Name and function Setting ) Unit
setting range
PB34 | VRF2B | Gain changing vibration suppression control resonance frequency setting Each 100.0 Hz 0.1
This parameter cannot be used in the speed control mode. axis to
Set the resonance frequency for vibration suppression control when the gain 100.0
changing is valid. This parameter is made valid when the parameter No.PB02
setting is "0 02" and the parameter No.PB26 setting is "C1C1 01",
When using the vibration suppression control gain changing, always execute the
changing after the servo motor has stopped.
PB35 This parameter is not used. Do not change the value. 0.00
PB36 0.00
PB37 100
PB38 0.0
PB39 0.0
PB40 0.0
PB41 1125
PB42 1125
PB43 0004h
PB44 0.0
PB45 0000h
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5.3 Extension setting parameters (No.PCI )

POINT |

- The parameter whose symbol preceded by * can be validated with the following
conditions.
* : Turn off the power and then on again, or reset the controller after setting the
parameter.
**: Turn off the power and then on again after setting the parameter.

5.3.1 Parameter list

Setting Fact‘ory )
No. [ Symbol Name setting Unit
(Note 1)
(Note 2)

PCO1 ERZ | Error excessive alarm level Each axis 0 rev
PC02 | MBR [ Electromagnetic brake sequence output Each axis 0 ms
PCO03 | *ENRS | Encoder output pulses selection Each axis 0010h
PC04 | **COP1 | Function selection C-1 Each axis 0000h
PCO5 | **COP2 | Function selection C-2 Each axis 0000h
PCO06 | *COP3 | Function selection C-3 Each axis 0000h
PC07 | ZSP | Zero speed Each axis 50 r/min
PCO08 This parameter is not used. Do not change the value. 0
PC09 | MOD1 | Analog monitor 1 output Common 0000h
PC10 | MOD2 | Analog monitor 2 output Common 0001h
PC11| MO1 [ Analog monitor 1 offset Common 0 mV
PC12 | MO2 [ Analog monitor 2 offset Common 0 mV
PC13 This parameter is not used. Do not change the value. 0
PC14 0
PC15 [ SNO | Station number selection Common 0
PC16 This parameter is not used. Do not change the value. 0000h
PC17 [ **COP4 | Function selection C-4 Each axis 0000h
PC18 This parameter is not used. Do not change the value. 0000h
PC19 0000h
PC20 0000h
PC21 | *BPS |Alarm history clear Each axis 0000h
PC22 This parameter is not used. Do not change the value. 0000h
PC23 0000h
PC24 0000h
PC25 0000h
PC26 0000h
PC27 0000h
PC28 0000h
PC29 0000h
PC30 0000h
PC31 0000h
PC32 0000h

Note 1. Each axis: Set a value for each of the A-axis and the B-axis.
Common: Common parameters for the A-axis and the B-axis. Set same values for the A-axis and the B-axis. If different values are
set, the last set value becomes valid.
2. Valid for the A-axis and the B-axis.
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5.3.2 List of details

No. | Symbol Name and function Setting Fact‘ory Unit Setting
setting range
PCO1 ERZ | Error excessive alarm level Each 0 rev 0
This parameter cannot be used in the speed control mode and the torque axis (Note 1) to
control mode. 1000
Used to set the error excessive alarm level with rotation amount of servo motor.
When "0" is set in this parameter, the alarm level is three rotations. When a
value other than "0" is set, the alarm level is the rotation number of the set
value. However, the alarm level stays at 200 rotations even if a value exceeding
"200" is set.
Note. Setting can be changed in parameter No.PC06.
PC02 | MBR [ Electromagnetic brake sequence output Each 0 ms
Used to set the delay time (Tb) between electronic brake interlock (MBR-A/ axis
MBR-B) and the base drive circuit is shut-off.
PCO03 | *ENRS | Encoder output pulse selection Each | 0010h Refer to
Use to select the encoder output pulse direction and encoder output pulse axis Name
setting. and

function

olo] | | column.
I —[ Encoder output pulse phase changing

Changes the phases of A/B-phase encoder pulses output .

S

ot Servo motor rotation direction
value CCW cw

A-phaseflflflA-phaseflflfl
B-phasel f 1 f l f B-phasef 1 f l f l

A-phaseflflflA-phaseflflfl
B-phasef { £ { f | [Bphasey F ¢ £ 1 f

Encoder output pulse setting selection

0: Output pulse designation

1: Division ratio setting

3: A/B-phase pulse elecrtonic gear setting
(Set with the electronic gear parameter No.PA15 and
PA16)

PCO04 [ **COP1 | Function selection C-1 Each | 0000h Refer to
Select the encoder cable communication system selection. axis Name

and
__lofojo fnctn
o ) column.
Encoder cable communication system selection

0: Two-wire type
1: Four-wire type
Incorrect setting will result in an encoder alarm 1 (16.3).

Refer to section 11.1.2 for the communication method
of the encoder cable.

PCO05 | **COP2 | Function selection C-2 Each 0000h Refer to
Motor-less operation select. axis Name
and
0jojo] | fncton
—I: column.
Motor-less operation select.
0: Valid
1: Invalid

5- 18



5. PARAMETERS

—I: Analog monitor 2 (MO2) output selection
The settings are the same as those of parameter
No.PC09.

Analog monitor 2 (MO2) output axis selection
The settings are the same as those of parameter
No.PC09.

) . Factory ) Setting
No. | Symbol Name and function Setting ) Unit
setting range
PCO06 | *COP3 | Function selection C-3 Each | 0000h Refer to
Select the error excessive alarm level setting for parameter No.PCO01. axis Name
and
.nnn function
column.
Error excessive alarm level setting selection
0:1 [rev]unit
1: 0.1 [rev]unit
2:0.01 [rev]unit
3: 0.001[rev]unit
PCQO7 | ZSP | Zero speed Each 50 r/min 0
Used to set the output range of the zero speed (ZSP-A/ZSP-B). axis to
Zero speed (ZSP-A/ZSP-B) detection has hysteresis width of 20r/min (Refer to 10000
section 3.5 (2) (b))
PCO08 This parameter is not used. Do not change the value. 0
PC09 | MOD1 [ Analog monitor 1 output Common| 0000h Refer to
Used to selection the signal provided to the analog monitor 1 (MO1) output. Name
(Refer to section 5.3.3) and
function
.nn. column.
—[ Analog monitor 1 (MO1) output selection
Setting ltem
0 Servo motor speed (+8V/max. speed)
1 Torque (£8V/max. torque)
2 Servo motor speed (+8V/max. speed)
3 | Torque (+8V/max. torque)
4 Current command (%8V/max. current command)
5 | Speed command (£8V/max. current command)
6 Droop pulses (£10V/100 pulses)
7 Droop pulses (+=10V/1000 pulses)
8 Droop pulses (+=10V/10000 pulses)
9 Droop pulses (+=10V/100000 pulses)
D Bus voltage (=8V/400V)
E Speed command 2 (8V/max. current command)
Analog monitor 1 (MO1) output axis selection
0: A-axis
1: B-axis
PC10 | MOD2 | Analog monitor 2 output Common| 0001h Refer to
Used to selection the signal provided to the analog monitor 2 (MO2) output. Name
(Refer to section 5.3.3) and
function
.nn. column.
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) . Factory ) Setting
No. | Symbol Name and function Setting ) Unit
setting range
PC11| MO1 [ Analog monitor 1 offset Common 0 mV —9999
Used to set the offset voltage of the analog monitor 1 (MO1) output. to
9999
PC12 | MO2 [ Analog monitor 2 offset Common 0 mV —999
Used to set the offset voltage of the analog monitor 2 (MO2) output. to
999
PC13 This parameter is not used. Do not change the value. 0
PC14 0
PC15| SNO [ Station number selection Common 0
Used to select the axis to communicate with MR Configurator.
0: A-axis
1: B-axis
PC16 This parameter is not used. Do not change the value. 0000h
PC17 | **COP4 [ Function Selection C-4 Each | 0000h Refer to
This parameter cannot be used in the speed control mode and the torque axis Name
control mode. and
This is used to select a home position setting condition. function

ojojo] | -

—l: Selection of home position setting condition
0: Need to pass motor Z-phase after the power
supply is switched on.
1: Not need to pass motor Z-phase after the power
supply is switched on.

PC18 This parameter is not used. Do not change the value. 0000h
PC19 0000h
PC20 0000h
PC21 | *BPS [ Alarm history clear Each | 0000h Refer to
Used to clear the alarm history. axis Name
and
ojofo] | fncion
—|: column.
Alarm history clear
0: Invalid
1: Valid

When alarm history clear is made valid, the alarm
history is cleared at next power-on.

After the alarm history is cleared, the setting is
automatically made invalid (reset to 0).

PC22 This parameter is not used. Do not change the value. 0000h
PC23 0000h
PC24 0000h
PC25 0000h
PC26 0000h
pPC27 0000h
PC28 0000h
PC29 0000h
PC30 0000h
PC31 0000h
PC32 0000h
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5.3.3 Analog monitor

POINT |

* A voltage of analog monitor output may be irregular at power-on.

The servo status can be output to two channels in terms of voltage.

(1) Setting
Change the following digits of parameter No.PCQ09, PC10.

Parameter No.PC09

Parameter No.PC10

L

Analog monitor (MO1) output selection
(Signal output to across MO1-LG)

Analog monitor (MO1) output axis selection
0: A-axis
1: B-axis

Analog monitor (MO2) output selection
(Signal output to across MO2-LG)

Analog monitor (MO2) output axis selection
0: A-axis
1: B-axis

Parameters No.PC11 and PC12 can be used to set the offset voltages to the analog output voltages. The

setting range is between —999 and 999mV.

Setti

ng range [mV]

Parameter No. Description
PC11 Used to set the offset voltage for the analog monitor 1 (MO1).
PC12 Used to set the offset voltage for the analog monitor 2 (MO2).

—999 to 999

Set content

The servo amplifier is factory-set to output the servo motor speed to analog monitor 1 (MO1) and the torque
to analog monitor (MO2). The setting can be changed as listed below by changing the parameter No.PC09

and PC10 value.
Refer to (3) for the measurement point.

Setting Output item Description Setting Output item Description
0 Servo motor speed 1 Torque Driving in CCW
4CCW direction adirection
8[V] . 8[V] ,
| )
I I
Max. speed | Max. torque :
| 0 Max. speed : 0 Max. torque
I I
| |
I I
______ L 8| e
CW direction ¥ V] Drivingin CW ¥ 8]
direction
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Setting Output item Description Setting Output item Description
2 Servo motor speed ot 8 _— 3 Torque Driving in CW gn Driving in CCW
CW direction8[Vlx  CCW direction direction | dirocton

1
|
I
|
|
al I ™

Max.speed 0  Max. speed Max. torque 0  Max. torque

4 | Current command 5 | Speed command 8V ACCW direction
EWE CCW direction |
1 I
1 I
Max. current command | X
(Max. torque command) | Max; Ispeed : R
| 0 <« 0 >
[ Max. current command | Max. speed
| (Max. torque command) H
CW direction ¥ M AR L -8[V]
CW direction ¥
6 Droop pulses 10V] ACCW direction 7 Droop pulses 10V] ACCW direction
(Note 1, 2, 3) : (Note 1, 2, 3) :
(*£10V/100 pulses) | (*£10V/1000 pulses) |
100[pulse] | 1000[pulse] |
o 0 100[pulse] o 0 1000[pulse]
I I
A L 10 A - 10
CW direction ¥ M CW direction ¥ M
8 Droop pulses 10M] ACCW direction 9 Droop pulses 10M] ACCW direction
(Note 1, 2, 3) ! (Note 1, 2, 3) !
(%=10V/10000 pulses) : (%=10V/100000 pulses) :
10000[pulse] ! 100000[pulse] !
E 0 10000[pulse] l 0 100000[pulse]
I I
. - 10 Lo - 10
CW direction ¥ M CW direction ¥ M
D | Bus voltage E | Speed command 2 8V 4CCW direction
(Note 2, 4) :
|
I
Max. speed |
| 0 Max.
I
______ - -8[V]

CW direction ?

Note 1. Encoder pulse unit.
2. Cannot be used in the torque loop mode.
3. Cannot be used in the speed loop mode.
4. This setting can be used with the servo amplifier whose software version is B3 or later and with MR Configurator whose software
version is C5 or later.
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(3) Analog monitor block diagram

Speed Speed Current o +
command Droop pulses command 2 command Bus voltage
Position Differ- s Current
- peed
command ential + ” encoder
; ¥ Position | command |+ Speed + Current

;focrﬁ“;ed 23 control > control - control [ "{PWM—11 M) Servo motor

controller
_ Current feedback Encoder

Position feedback

Position feedback data _

returned to a controller ™ [ [

Servo motor
speed

Torque

5.3.4 Alarm history clear

The servo amplifier stores six past alarms from when its power is switched on first. To control alarms which will
occur during operation, clear the alarm history using parameter No.PC21 before starting operation.

Clearing the alarm history automatically returns to "O0O 00"

After setting, this parameter is made valid by switch power from OFF to ON.

Parameter No.PC21

L Alarm history clear
0: Invalid (not cleared)
1: Valid (cleared)
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5.4 1/0 setting parameters (No.PDCI )

POINT |

- The parameter whose symbol preceded by * can be validated with the following

conditions.
* : Turn off the power and then on again, or reset the controller after setting the
parameter.
5.4.1 Parameter list
Fact
Setting ac.ory )
No. | Symbol Name (Note 1) setting Unit

(Note 2)
PDO1 This parameter is not used. Do not change the value. 0000h
PD02 0000h
PDO3 0020h
PD04 0021h
PD05 0022h
PD06 0000h
PD07 | *DO1 [ Output signal device selection 1 (CN3-12 for A-axis and CN3-25 for B-axis) Each axis 0005h
PDO08 This parameter is not used. Do not change the value. 0004h
PD09 | *DO3 [ Output signal device selection 3 (CN3-11 for A-axis and CN3-24 for B-axis) Each axis 0003h
PD10 This parameter is not used. Do not change the value. 0000h
PD11 0004h
PD12 0000h
PD13 0000h
PD14 [ *DOP3 | Function selection D-3 Each axis 0000h
PD15 This parameter is not used. Do not change the value. 0000h
PD16 0000h
PD17 0000h
PD18 0000h
PD19 0000h
PD20 0000h
PD21 0
PD22 0
PD23 0
PD24 0
PD25 0000h
PD26 0000h
PD27 0000h
PD28 0000h
PD29 0000h
PD30 0000h
PD31 0000h
PD32 0000h

Note 1. Each axis: Set a value for each of the A-axis and the B-axis.
Common: Common parameters for the A-axis and the B-axis. Set same values for the A-axis and the B-axis. If different values are
set, the last set value becomes valid.
2. Valid for the A-axis and the B-axis.
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5.4.2 List of details

No. | Symbol Name and function Setting Fact‘ory Unit Setting
setting range
PDO1 This parameter is not used. Do not change the value. 0000h
PD02 0000h
PD03 0020h
PD04 0021h
PD05 0022h
PD06 0000h
PDO7 | *DO1 | Output signal device selection 1 (CN3-12 for A-axis and CN3-25 for B-axis) Each | 0005h Refer to
Any input signal can be assigned to the CN3-12 pin for A-axis and CN3-25 pin axis Name
for B-axis. In the factory setting, MBR-A/MBR-B is assigned. and

function
ofo] [ | cotum,
_|: Select the output device of the CN3-12 pin for A-

axis and CN3-25 pin for B-axis.

The devices that can be assigned in each control mode are those that have the
symbols indicated in the following table.

Setting Device Setting Device
00 Always OFF 0A SA-A/SA-B (Note 2)
For manufacturer
01 setting (Note 3) 0B VLC-A/VLC-B (Note 5)
02 RD-A/RD-B oc ZSP-A/ZSP-B
For manufacturer
03 ALM-A/ALM-B oD setting (Note 3)
04 INP-A/INP-B 0E For manufacturer
(Note 1, 4) setting (Note 3)
05 MBR-A/MBR-B OF CDPS-A/CDPS-B
06 For manufacturer 10 For manufacturer
setting (Note 3) setting (Note 3)
07 TLC-A/TLC-B (Note 4) 11 ABSV-AABSV-B
(Note 1)
08 WNG-AWNG-B 12t04F | FOr manufacturer
setting (Note 3)
09 BWNG-ABWNG-B | | 20103F | FOr manufacturer
setting (Note 3)

Note 1. Always off in the speed loop mode.
2. Always off in the position control mode and the torque loop mode.
3. For manufacturer setting. Never change this setting.
4. Always off in the torque loop mode.
5. Always off in the position control mode and the torque loop mode.

PDO08 This parameter is not used. Do not change the value. 0004h

PD09 | *DO3 [ Output signal device selection 3 (CN3-11 for A-axis and CN3-24 for B-axis) Each | 0003h Refer to
Any input signal can be assigned to the CN3-11 pin for A-axis and CN3-24 pin axis Name
for B-axis. In the factory setting, ALM-A/ALM-B is assigned. and
The devices that can be assigned and the setting method are the same as in function
parameter No.PDO7. column.

_|: Select the output device of the CN3-11 pin for A-
axis and CN3-24 pin for B-axis.
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) . Factory ) Setting
No. | Symbol Name and function Setting ) Unit
setting range
PD10 This parameter is not used. Do not change the value. 0000h
PD11 0004h
PD12 0000h
PD13 0000h
PD14 | *DOP3 | Function selection D-3 Each | 0000h Refer to
Set the ALM-A/ALM-B output signal at warning occurrence. axis Name
and
nn.n function
—I: ] ] ) column.
Selection of output device at warning occurrence
Select the warning (WNG-A/WNG-B) and malfunction
(ALM-A/ALM-B) output status at warning occurrence.
Output of Servo amplifier
Setting (Note) Device status
WNGAWNGB J [
0 | ALMAALM-B | :
4
Warning occurrence
WNG-AWNGB | [
1| AMaaMB [ T ]
A
Warning occurrence
Note. 0: OFF
1: ON
PD15 This parameter is not used. Do not change the value. 0000h
PD16 0000h
PD17 0000h
PD18 0000h
PD19 0000h
PD20 0
PD21 0
PD22 0
PD23 0
PD24 0000h
PD25 0000h
PD26 0000h
PD27 0000h
PD28 0000h
PD29 0000h
PD30 0000h
PD31 0000h
PD32 0000h




5. PARAMETERS

5.5 Option setting parameters (No.PoI )

POINT |

- The parameter whose symbol preceded by * can be validated with the following
conditions.
* : Turn off the power and then on again, or reset the controller after setting the
parameter.
**: Turn off the power and then on again after setting the parameter.

5.5.1 List of parameters

Setting Factory
No. [ Symbol Name setting Unit
(Note 1)
(Note 2)
Po01 | *OOP1 | Function selection O-1 Common 0000h
Po02 | SGRA | Axis selection for graphing analog data (MR Configurator) Common 0000h
Po03 | SGRD | Axis selection for graphing digtal data (MR Configurator) Common 0000h
Po04 [ **OOP2 | Function selection O-2 Common 0000h
Po05 This parameter is not used. Do not change the value. 0000h
Po06 0000h
Po07 0000h
Po08 0000h
Po09 0000h
Po10 0000h
Po11 0000h
Po12 0000h
Po13 0000h
Po14 0000h
Po15 0000h
Po16 0000h

Note 1. Each axis: Set a value for each of the A-axis and the B-axis.
Common: Common parameters for the A-axis and the B-axis. Set same values for the A-axis and the B-axis. If different values are
set, the last set value becomes valid.
2. Valid for the A-axis and the B-axis.
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5.5.2 List of details

—l: Axis selection for digital data ch1
0: Axis that communicates with MR Configurator
1: Axis that does not communicate with MR Configurator

Axis selection for digital data ch2
The setting is same as the ch1.

Axis selection for digital data ch3
The setting is same as the ch1.

Axis selection for digital data ch4
The setting is same as the ch1.

Facto Settin
No. | Symbol Name and function Setting ) 3 Unit g
setting range

Po01 [ *OOP1 | Function selection O-1 Common| 0000h Refer to
Used to set alarms that activate the other axis fault warning (EB). Name

and
ojojo]
—[ column.

The other axis fault warning (EB) activating alarm

selection

0: 11, 15, 17, 24 and 32 only

1: All alarms

The other axis fault warning (EB) is not activated by the

alarms, which occur in the A-axis and the B-axis

simultaneously, regardless of their alarm numbers.

Po02 | SGRA | Axis selection for graphing analog data (MR Configurator) Common| 0000h Refer to
Used to select axes that obtain analog data and triggered data in the MR Name
Configurator's graph function. and

function

—[ Axis selection for analog data ch1

0: Axis that communicates with MR Configurator

1: Axis that does not communicate with MR Configurator

Axis selection for analog data ch2

The setting is same as the ch1.

Axis selection for analog data ch3

The setting is same as the ch1.

Axis selection for triggered data

The setting is same as the ch1.

Select the axis that obtains triggered data. This setting

is valid for analog and digital trigger sources.

Po03 | SGRD | Axis selection for graphing digital data (MR Configurator) Common| 0000h Refer to
Used to select the axes that obtain digital data in the MR Configurator's graph Name
function. and

function
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) . Factory ) Setting
No. | Symbol Name and function Setting ) Unit
setting range
Po04 [ **OO0P2 | Function selection O-2 Common| 0000h Refer to
Name
ofo] [o] anc
—l__ function
Special servo motor combination |
0: Normal combination column.
1: When using the servo amplifiers and the servo
motors as shown below in combination in addition to
the normal combination.
Rotary servo motor
Servo Rotary servo motor
amplifier HF-MP | HF-KP [ HF-SP | HC-LP | HC-UP
MR-J3W-44B [ 053 -13 | 053- 13
MR-J3W-77B 43 43 51.52 52 72
Linear servo motor
Servo Linear servo motor
amplifier Primary side(Coil) Secondary side (Magnet)
LM-H2S10-288-4SS0
LM-H2S10-384-4SS0
LM-H2P1A-06M-4SS0 || \1 142510-480-45S0
LM-H2S10-768-4SS0
LM-H2S20-288-1SS0
LM-H2S20-384-1SS0
MR-J3W-77B [ LM-H2P2A-12M-1SS0 LM-H2520-480-15S0
LM-H2S20-768-1SS0
LM-U2PAD-10M-0SS0O | LM-U2SA0-240-0SS0
LM-U2SA0-300-0SS0
LM-U2PAF-15M-0SS0 | LM-U2SA0-420-0SS0
This parameter is dedicated to the servo amplifier whose software version is B2
or earlier. For the servo amplifier whose software version is B3 or later, this
parameter setting is not required.
Po05 This parameter is not used. Do not change the value. 0000h
Po06 0000h
Po07 0000h
Po08 0000h
Po09 0000h
Po10 0000h
Po11 0000h
Po12 0000h
Po13 0000h
Po14 0000h
Po15 0000h
Po16 0000h
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6. GENERAL GAIN ADJUSTMENT

6. GENERAL GAIN ADJUSTMENT

POINT

* Consider differences among machines, and adjust the gain. It is recommended that
the amount of torque generated from the servo motor in operation be set to 90% of
the maximum torque of the servo motor.

* The torque loop mode does not require the gain adjustment.

6.1 Different adjustment methods

6.1.1 Adjustment on a single servo amplifier

The gain adjustment in this section can be made on a single servo amplifier. For gain adjustment, first execute
auto tuning mode 1. If you are not satisfied with the results, execute auto tuning mode 2 and manual mode in

this order.

(1) Gain adjustment mode explanation

) ) Parameter Estimation of load inertia .
Gain adjustment mode ) ] Automatically set parameters Manually set parameters
No.PA08 setting moment ratio
Auto tuning mode 1 0001 Always estimated GD2 (parameter No.PB06) RSP (parameter No.PA09)
(factory setting) PG1 (parameter No.PBO7)
PG2 (parameter No.PB08)
VG2 (parameter No.PB09)
VIC (parameter No.PB10)
Auto tuning mode 2 0002 Fixed to parameter No. PG1 (parameter No.PBO7) GD2 (parameter No.PB06)
PBO06 value PG2 (parameter No.PB08) RSP (parameter No.PA09)
VG2 (parameter No.PB09)
VIC (parameter No.PB10)
Manual mode 0003 PG1 (parameter No.PB07)
GD2 (parameter No.PB06)
VG2 (parameter No.PB09)
VIC (parameter No.PB10)
Interpolation mode 0000 Always estimated GD2 (parameter No.PB06) PG1 (parameter No.PBO7)
PG2 (parameter No.PB08) RSP (parameter No.PA09)
VG2 (parameter No.PB09)
VIC (parameter No.PB10)
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(2) Adjustment sequence and mode usage

START

Interpolation Yes

Usage

made for 2 or more

Used when you want to match

axes?
No |

Interpolation mode

% ___ | the position gain (PG1)
between 2 or more axes.

‘ Normally not used for other

Operation purposes.

| Auto tuning mode 1 }~ ---------------

Operation ‘

------------------ Allows adjustment by merely

changing the response level
setting.

First use this mode to make
adjustment.

Used when the conditions of
auto tuning mode 1 are not
met and the load inertia
moment ratio could not be
estimated properly, for
example.

You can adjust all gains
manually when you want to do
fast settling or the like.

END

6.1.2 Adjustment using MR Configurator

This section gives the functions and adjustment that may be performed by using the servo amplifier with the MR

Configurator which operates on a personal computer.

Function Description

Adjustment

With the machine and servo motor coupled,
the characteristic of the mechanical system
can be measured by giving a random
vibration command from the personal
computer to the servo and measuring the
machine response.

Machine analyzer

* You can grasp the machine resonance frequency and

determine the notch frequency of the machine resonance
suppression filter.

* You can automatically set the optimum gains in response

to the machine characteristic. This simple adjustment is
suitable for a machine which has large machine resonance
and does not require much settling time.

Gain search Executing gain search under to-and-fro
positioning command measures settling
characteristic while simultaneously
changing gains, and automatically searches

for gains which make settling time shortest.

* You can automatically set gains which make positioning

settling time shortest.

Response at positioning settling of a
machine can be simulated from machine
analyzer results on personal computer.

Machine simulation

* You can optimize gain adjustment and command pattern

on personal computer.
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6.2 Auto tuning
6.2.1 Auto tuning mode

The servo amplifier has a real-time auto tuning function which estimates the machine characteristic (load inertia
moment ratio) in real time and automatically sets the optimum gains according to that value. This function
permits ease of gain adjustment of the servo amplifier.

(1) Auto tuning mode 1
The servo amplifier is factory-set to the auto tuning mode 1.
In this mode, the load inertia moment ratio of a machine is always estimated to set the optimum gains
automatically.

The following parameters are automatically adjusted in the auto tuning mode 1.

Parameter No. Abbreviation Name
PB06 GD2 Load to motor inertia moment ratio
PB0O7 PG1 Model loop gain
PB08 PG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

POINT

* The auto tuning mode 1 may not be performed properly if the following conditions
are not satisfied.

+ Time to reach 2000r/min is the acceleration/deceleration time constant of 5s or less.

* Speed is 150r/min or higher.

* The Load to motor inertia moment ratio is 100 times or less.

* The acceleration/deceleration torque is 10% or more of the rated torque.

* Under operating conditions which will impose sudden disturbance torque during
acceleration/deceleration or on a machine which is extremely loose, auto tuning
may not function properly, either. In such cases, use the auto tuning mode 2 or
manual mode to make gain adjustment.

(2) Auto tuning mode 2
Use the auto tuning mode 2 when proper gain adjustment cannot be made by auto tuning mode 1. Since the
load inertia moment ratio is not estimated in this mode, set the value of a correct load inertia moment ratio
(parameter No.PB06).
The following parameters are automatically adjusted in the auto tuning mode 2.

Parameter No. Abbreviation Name
PB07 PG1 Model loop gain
PB08 PG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation
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6.2.2 Auto tuning mode basis

The block diagram of real-time auto tuning is shown below.

Load inertia

Automatic setting moment

- Encoder
Command + Lsga g\;]/aér;s + Current
- PG2,VG2,VIC - control - 71"
Current feedback
> >
SetOor1toturnon,  Real-timeauto Position/speed
- _____________1- tuning section _______ feedback
: Gain Load inertia '
L table [* "~ moment ratio !
! Switch estimation section ' Speed feedback
Parameter No.PA08| Parameter No.PA09 Parameter No.PB06
Load inertia moment
ratio estimation value
Gain adjustment mode Response
selection setting

When a servo motor is accelerated/decelerated, the load inertia moment ratio estimation section always
estimates the load inertia moment ratio from the current and speed of the servo motor. The results of estimation
are written to parameter No.PBO06 (the ratio of load inertia moment to servo motor). These results can be
confirmed on the status display screen of the MR Configurator.

If the value of the load inertia moment ratio is already known or if estimation cannot be made properly, choose
the "auto tuning mode 2" (parameter No.PAQ08: 0002) to stop the estimation of the load inertia moment ratio
(Switch in above diagram turned off), and set the load inertia moment ratio (parameter No.PB06) manually.
From the preset load inertia moment ratio (parameter No.PB06) value and response level (parameter No.PAQ9),
the optimum loop gains are automatically set on the basis of the internal gain tale.

The auto tuning results are saved in the EEP-ROM of the servo amplifier every 60 minutes since power-on. At
power-on, auto tuning is performed with the value of each loop gain saved in the EEP-ROM being used as a
factory setting.

POINT |

- If sudden disturbance torque is imposed during operation, the estimation of the
inertia moment ratio may malfunction temporarily. In such a case, choose the "auto
tuning mode 2" (parameter No.PA08: 0002) and set the correct load inertia
moment ratio in parameter No.PBO6.

- When any of the auto tuning mode 1 and auto tuning mode settings is changed to
the manual mode 2 setting, the current loop gains and load inertia moment ratio
estimation value are saved in the EEP-ROM.
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6.2.3 Adjustment procedure by auto tuning

Since auto tuning is made valid before shipment from the factory, simply running the servo motor automatically
sets the optimum gains that match the machine. Merely changing the response level setting value as required
completes the adjustment. The adjustment procedure is as follows.

C Auto tuning adjustment )

Acceleration/deceleration repeated

|

oad inertia moment ratio
estimation value stable?

Auto tuning
conditions not satisfied:
(Estimation of load inertia
oment ratio is difficult

Choose the auto tuning mode 2
(parameter No.PAOQS8 : 0002) and
set the load inertia moment ratio
(parameter No.PB06) manually.

v
Adjust response level setting

so that desired response is
achieved on vibration-free level.

Acceleration/deceleration repeated

Requested
performance satisfied?

No

y
To manual mode
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6.2.4 Response level setting in auto tuning mode

Set the response (The first digit of parameter No.PAQ9) of the whole servo system. As the response level setting
is increased, the track ability and settling time for a command decreases, but a too high response level will
generate vibration. Hence, make setting until desired response is obtained within the vibration-free range.

If the response level setting cannot be increased up to the desired response because of machine resonance
beyond 100Hz, machine resonance suppression filter (parameter No.PB01, PB13 to PB16) may be used to
suppress machine resonance. Suppressing machine resonance may allow the response level setting to
increase. Refer to section 7.2 for filter tuning mode and machine resonance suppression filter.

Setting of parameter No.PA09

Machine characteristic
Response level setting Machine resonance
Machine rigidity . Guideline of corresponding machine
frequency guideline
1 Low 10.0
2 a 11.3
3 12.7
4 14.3
5 16.1
6 18.1
7 20.4
8 23.0
9 25.9
10 29.2
11 329 Large conveyor
12 37.0
13 41.7
14 47.0 Arm robot
15 v 52.9
16 Middle 50.6 General machine
tool conveyor
17 67.1
18 4 756 Precis_ion
working

19 85.2 machine
20 95.9
21 108.0 Inserter

Mounter
22 121.7 Bonder
23 137.1
24 154.4
25 173.9
26 195.9
27 220.6
28 248.5
29 279.9
30 v 315.3
31 355.1
32 High 400.0
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6.3 Manual mode 1 (simple manual adjustment)

If you are not satisfied with the adjustment of auto tuning, you can make simple manual adjustment with three

parameters.

POINT |

* If machine resonance occurs, machine resonance suppression filter (parameter
No.PBO01, PB13 to PB16) may be used to suppress machine resonance. (Refer to
section 7.2.)

(1) For speed control
(a) Parameters

The following parameters are used for gain adjustment.

Parameter No. Abbreviation Name
PB06 GD2 Load to motor inertia moment ratio
PB07 PG1 Model loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

(b) Adjustment procedure

Step Operation Description

1 Brief-adjust with auto tuning. Refer to section 6.2.3.

2 Change the setting of auto tuning to the manual mode (Parameter No.PAQ08:
0003).

3 Set an estimated value to the load to motor inertia moment ratio. (If the
estimate value with auto tuning is correct, setting change is not required.)

4 Set a slightly smaller value to the model loop gain
Set a slightly larger value to the speed integral compensation.

5 Increase the speed loop gain within the vibration- and unusual noise-free Increase the speed loop gain.
range, and return slightly if vibration takes place.

6 Decrease the speed integral compensation within the vibration-free range, Decrease the time constant of the speed
and return slightly if vibration takes place. integral compensation.

7 Increase the model loop gain, and return slightly if overshooting takes place. | Increase the model loop gain.

8 If the gains cannot be increased due to mechanical system resonance or the | Suppression of machine resonance.
like and the desired response cannot be achieved, response may be Refer to section 7.2.
increased by suppressing resonance with machine resonance suppression
filter and then executing steps 2 and 3.

9 While checking the rotational status, fine-adjust each gain. Fine adjustment
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(c) Adjustment description
1) Speed loop gain (parameter No.PB09)
This parameter determines the response level of the speed control loop. Increasing this value
enhances response but a too high value will make the mechanical system liable to vibrate. The
actual response frequency of the speed loop is as indicated in the following expression.

Speed loop response _ Speed loop gain setting
frequency(Hz) (14 load to motor inertia moment ratio) X 2 5

2) Speed integral compensation (VIC: parameter No.PB10)
To eliminate stationary deviation against a command, the speed control loop is under proportional
integral control. For the speed integral compensation, set the time constant of this integral control.
Increasing the setting lowers the response level. However, if the load inertia moment ratio is large
or the mechanical system has any vibratory element, the mechanical system is liable to vibrate
unless the setting is increased to some degree. The guideline is as indicated in the following

expression.
Speed integral compensation - 2000 to 3000
setting(ms) ~ Speed loop gain setting/ (1+ load to motor inertia moment

ratio setting)

3) Model loop gain (PG1: Parameter No.PB07)
This parameter determines the response level to a position command. Increasing the model loop
gain improves track ability to a position command, but a too high value will make overshooting
liable to occur at the time of setting.

Model loop gain _ Speed loop gain setting (l o l)
guideline ~ (14 load to motor inertia moment ratio) 478
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(2) For position control
(a) Parameters
The following parameters are used for gain adjustment.

Parameter No. Abbreviation Name
PB06 GD2 Load to motor inertia moment ratio
PBO7 PG1 Model loop gain
PB08 PG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

(b) Adjustment procedure

Step Operation Description

1 Brief-adjust with auto tuning. Refer to section 6.2.3.

2 Change the setting of auto tuning to the manual mode (Parameter No.PAQ8:
0003).

3 Set an estimated value to the load to motor inertia moment ratio. (If the
estimate value with auto tuning is correct, setting change is not required.)

4 Set a slightly smaller value to the model loop gain and the position loop gain.
Set a slightly larger value to the speed integral compensation.

5 Increase the speed loop gain within the vibration- and unusual noise-free Increase the speed loop gain.
range, and return slightly if vibration takes place.

6 Decrease the speed integral compensation within the vibration-free range, Decrease the time constant of the speed
and return slightly if vibration takes place. integral compensation.

7 Increase the position loop gain, and return slightly if vibration takes place. Increase the position loop gain.
Increase the model loop gain, and return slightly if overshooting takes place. | Increase the position loop gain.

9 If the gains cannot be increased due to mechanical system resonance or the | Suppression of machine resonance.
like and the desired response cannot be achieved, response may be Refer to section 7.2.

increased by suppressing resonance with machine resonance suppression
filter and then executing steps 3 to 5.

10 While checking the settling characteristic and rotational status, fine-adjust Fine adjustment
each gain.
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(c) Adjustment description
1) Speed loop gain (VG2: parameter No.PB09)
This parameter determines the response level of the speed control loop. Increasing this value
enhances response but a too high value will make the mechanical system liable to vibrate. The
actual response frequency of the speed loop is as indicated in the following expression.

Speed loop response _ Speed loop gain setting
frequency(Hz) (14 Load to motor inertia moment ratiox2

2) Speed integral compensation (VIC: parameter No.PB10)
To eliminate stationary deviation against a command, the speed control loop is under proportional
integral control. For the speed integral compensation, set the time constant of this integral control.
Increasing the setting lowers the response level. However, if the load inertia moment ratio is large
or the mechanical system has any vibratory element, the mechanical system is liable to vibrate
unless the setting is increased to some degree. The guideline is as indicated in the following

expression.
Speed integral compensation _ 2000 to 3000
setting(ms) ~ Speed loop gain setting/(1+ Load to motor inertia moment

ratio setting)

3) Position loop gain (PG2: Parameter No.PB08)
This parameter determines the response level to a disturbance to the position control loop.
Increasing the value increases the response level to the disturbance, but a too high value will
increase vibration of the mechanical system.

Position loop gain _ Speed loop gain setting (l o 1)
guideline " (14 load to motor inertia moment ratio) 478

4) Model loop gain (PG1: parameter No.PB07)
This parameter determines the response level to a position command. Increasing position loop
gain 1 improves track ability to a position command but a too high value will make overshooting
liable to occur at the time of settling.

i Speed | in setti
Model loop gain _ peed loop gain setling > (1 1 )
) 478

guideline ~ (14 Load to motor inertia moment ratio 1ty

6- 10
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6.4 Interpolation mode

The interpolation mode is used to match the position loop gains of the axes when performing the interpolation
operation of servo motors of two or more axes for an X-Y table or the like. In this mode, manually set the model
loop gain that determines command track ability. Other parameters for gain adjustment are set automatically.

(1) Parameter
(a) Automatically adjusted parameters
The following parameters are automatically adjusted by auto tuning.

Parameter No. Abbreviation Name

PB06 GD2 Load to motor inertia moment ratio
PB08 PG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

(b) Manually adjusted parameters

The following parameters are adjustable manually.
Parameter No. Abbreviation Name
PB07 PG1 Model loop gain
(2) Adjustment procedure
Step Operation Description

1 Set to the auto tuning mode. Select the auto tuning mode 1.

9 During operation, i‘ncr?asle th(.e response level setting (parameter No.PAQ9), Adjustment in auto tuning mode 1.
and return the setting if vibration occurs.

3 Check the values of model loop gain. Check the upper setting limits.
Set the interpolation mode (parameter No.PA08: 0000). Select the interpolation mode.
Set the model loop gain of all the axes to be interpolated to the same value.

5 At that time, adjust to the setting value of the axis, which has the smallest Set position loop gain.
model loop gain.
Looking at the interpolation characteristic and rotation status, fine-adjust the ) .

6 ) . Fine adjustment.
gains and response level setting.

(3) Adjustment description
(a) Model loop gain (parameter No.PBQ7)
This parameter determines the response level to a position command. Increasing model loop gain
improves track ability to a position command but a too high value will make overshooting liable to occur
at the time of settling. The droop pulses value is determined by the following expression.

Rotation speed (r/min)

60
Model loop gain setting

X 262144 (pulse)

Droop pulses value (pulse) =

6- 11
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7. SPECIAL ADJUSTMENT FUNCTIONS

POINT |

= The functions given in this chapter need not be used generally. Use them if you are
not satisfied with the machine status after making adjustment in the methods in
chapter 6.

If a mechanical system has a natural resonance point, increasing the servo system response level may cause
the mechanical system to produce resonance (vibration or unusual noise) at that resonance frequency.
Using the machine resonance suppression filter can suppress the resonance of the mechanical system.

7.1 Function block diagram

Speed Servo
Parameter Parameter Parameter motor
control No.PB01 No.PB16 Low-pass filter - No.PB23
—>+ O—D ? DDDOF____—: ’ oooor-" "1 _Automaticsettin —._DDODF____—:
- \_I | 9 1

Machine resonance
suppression filter 1

| I

|
| |
I |
——_ 4 L I

: Machine resonance
Manual settin ion fi
9 ooo2 suppression filter 2 ooo1

I
| i Current
- 4----command

oo1o Encoder

|_‘:(

Manual setting

7.2 Machine resonance suppression filter

(1) Function
The machine resonance suppression filter is a filter function (notch filter) which decreases the gain of the
specific frequency to suppress the resonance of the mechanical system. You can set the gain decreasing
frequency (notch frequency), gain decreasing depth and width.

Mechanical Machine resonance point
system !
response |
|
level L Frequency
Notch width
Notch
characteristics Y INotch depth
- Frequency

Notch frequency

You can use the machine resonance suppression filter 1 (parameter No.PB13, PB14) and machine
resonance suppression filter 2 (parameter No.PB15, PB16) to suppress the vibration of two resonance
frequencies.
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Machine resonance point

Mechanical :
system | :
response ! !
level : : Frequency
o
I I
I I
| )
| |
Notch | :
depth \/ Y
I
; L Frequency

Parameter No.PB01, Parameter No.PB15,
PB13, PB14 PB16

(2) Parameters
(a) Machine resonance suppression filter 1 (parameter No.PB13, PB14)
Set parameter No.PB01 to "I 2".
Set the notch frequency, notch depth and notch width of the machine resonance suppression filter 1
(parameter No.PB13, PB14)

(b) Machine resonance suppression filter 2 (parameter No.PB15, PB16)
Set parameter No.PB16 to "1 111"
Setting method for the machine resonance suppression filter 2 (parameter No.PB15, PB16) is same as
for the machine resonance suppression filter 1 (parameter No.PB13, PB14).

POINT |

- The machine resonance suppression filter is a delay factor for the servo system.
Hence, vibration may increase if you set a wrong resonance frequency or a too
deep notch.

- If the frequency of machine resonance is unknown, decrease the notch frequency
from higher to lower ones in order. The optimum notch frequency is set at the point
where vibration is minimal.

= A deeper notch has a higher effect on machine resonance suppression but
increases a phase delay and may increase vibration.

= A deeper notch has a higher effect on machine resonance suppression but
increases a phase delay and may increase vibration.

- The machine characteristic can be grasped beforehand by the machine analyzer on
the MR Configurator. This allows the required notch frequency and depth to be
determined.
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7.3 Vibration suppression control manual mode

Measure work side vibration and device shake with the machine analyzer or external measuring instrument, and
set the vibration suppression control vibration frequency (parameter No.PB19) and vibration suppression control
resonance frequency (parameter No.PB20) to set vibration suppression control manually.

(1) Operation
Vibration suppression control is used to further suppress machine side vibration, such as workpiece end
vibration and base shake. The motor side operation is adjusted for positioning so that the machine does not

shake.
A A
c c
ke ke
‘@ ‘@
[e) [e)
o — Motor side o — Motor side
— Machine side — Machine side
» t >
Vibration suppression control OFF Vibration suppression control ON

(Nomal control)

(2) Parameter
Set parameter No.PB02 (Vibration suppression control tuning mode) as shown below.

Parameter No.PB02

0]ojo]2]

—E Manual setting

(3) Checking the vibration frequency and the resonance frequency
(a) When a vibration peak can be confirmed using MR Configurator, machine analyzer or external
measuring instrument

Gain characteristic

100Hz )

Resonance of more
Vibration suppression control Vibration suppression than 100Hz is not the
vibration frequency setting control resonance target of control.
(Anti-resonance frequency) frequency setting

Parameter No.PB19 Parameter No.PB20
Phase

-90deg.




7. SPECIAL ADJUSTMENT FUNCTIONS

(b) When vibration can be confirmed using monitor signal or external measuring instrument

Motor side vibration External acceleration pick signal, etc.
(Droop pulses)

/7— Position command frequency
v SRVAZATA S

/ Vibration suppression control \
Vibration cycle [Hz] vibration frequency

Vibration cycle [HZ]
Vibration suppression control
resonance frequency

N A

v
—_

-

Set the same value.

t

POINT |

= When machine side vibration does not show up in motor side vibration, the setting
of the motor side vibration frequency does not produce an effect.

- When the anti-resonance frequency and resonance frequency can be confirmed
using the machine analyzer or external measuring instrument, do not set the same
value but set different values to improve the vibration suppression performance.

= A vibration suppression control effect is not produced if the relationship between the
model loop gain (parameter No.PB07) value and vibration frequency is as indicated
below. Make setting after decreasing PG1, e.g. reduce the response setting.

2L7r (1.5xPG1) > vibration frequency
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7.4 Low-pass filter

(1) Function
When a ball screw or the like is used, resonance of high frequency may occur as the response level of the
servo system is increased. To prevent this, the low-pass filter is factory-set to be valid for a torque command.
The filter frequency of this low-pass filter is automatically adjusted to the value in the following expression.

Filter frequency(rad/s) = 1:_/—((332[)2— x10

When parameter No.PB23 is set to "[[010", manual setting can be made with parameter No.PB18.

(2) Parameter
Set the low-pass filter selection (parameter No.PB23.)

Parameter No.PB23

—I_— Low-pass filter selection

0: Automatic setting (factory setting)
1: Manual setting (parameter No.PB18 setting)

7.5 Gain changing function

This function can change the gains. The gains are switched by using the control instruction from the controller or
gain switching conditions (including the servo motor speed).

7.5.1 Applications

This function is used when.

(1) You want to increase the gains during servo lock but decrease the gains to reduce noise during rotation.
(2) You want to increase the gains during settling to shorten the stop settling time.

(3) You want to change the gains by using the control instruction from the controller to ensure stability of the

servo system since the load inertia moment ratio varies greatly during a stop (e.g. a large load is mounted
on a carrier).
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7.5.2 Function block diagram

The valid loop gains PG2, VG2, VIC, GD2, VRF1 and VRF2 of the actual loop are changed according to the
conditions selected by gain changing selection CDP (parameter No.PB26) and gain changing condition CDS
(parameter No.PB27).

CDP
Parameter No.PB26

Control command
of controller

Command pulse :
frequency >_\; k

Droop pulses >+

|
|
— 1
| Changing
Model speed >+ |
|
: 1
|
cDS ] Comparator !
Parameter No.PB27 |
|
|
GD2 l
Parameter No.PB06 !
! Valid
GD2B | GD2 value
Parameter No.PB29 :
1
|
PG2 !
Parameter No.PB08 :
| Valid
PG2B ! PG2 value
Parameter No.PB30 |
|
1
VG2 |
Parameter No.PB09 ! -
! Valid
VG2B ! VG2 value
Parameter No.PB31 ;
1
|
VIC - |
Parameter No.PB10 ‘ -
| Valid
VICB ! VIC value
Parameter No.PB32 !
|
1
VRF1 l
Parameter No.PB19 ! -
1 Valid
VRF1B ! VRF1 value
Parameter No.PB33 !
1
|
VRF2 !
Parameter No.PB20 : -
| Valid
VRF2B ! VRF2 value
Parameter No.PB34 |
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7.5.3 Parameters

When using the gain changing function, always set "C0C103" in parameter No.PA08 (auto tuning) to choose the
manual mode of the gain adjustment modes. The gain changing function cannot be used in the auto tuning

mode.
Parameter No.| Abbreviation Name Unit Description
Multi- | Control parameters before changing
PB06 GD2 Load to motor inertia moment ratio plier
(x1)
PBO7 PG Model loop gain radls Position and speed gains of a model used. to set the
response level to a command. Always valid.
PB08 PG2 Position loop gain rad/s
PB09 VG2 Speed loop gain rad/s
PB10 VIC Speed integral compensation ms
Gain chanaina load to motor inertia Multi- [ Used to set the load to motor inertia moment ratio after
PB29 GD2B 9ing plier | changing.
moment ratio
(x1)
Used to set the value of the after-changi ition |
PB30 PG2B Gain changing position loop gain rad/s g:; © setihe value ol the atierehanging posttion foop
PB31 VG2B Gain changing speed loop gain rad/s | Used to set the value of the after-changing speed loop gain.
PB32 VICB Gain changng speed integral ms Used to set‘ the value of the after-changing speed integral
compensation compensation.
PB26 CDP Gain changing selection Used to select the changing condition.
kpps | Used to set the changing condition values.
PB27 CDS Gain changing condition pulse
r/min
Y t the filter ti tant f in ch t
PB28 CDT Gain changing time constant ms ou c§n setine fiertime constant fora gain change
changing.
PB33 VRF1B Gain chaTngln.g vibration supprejssmn Hz Used to §et the value‘of the after-changing Ylbrat|on
control vibration frequency setting suppression control vibration frequency setting.
PB34 VRF2B Gain changing vibration suppression Hz Used to set the value of the after-changing vibration

control resonance frequency setting

suppression control resonance frequency setting.
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(1)

()

(©)

(6)

(7)

Parameters No.PB06 to PB10

These parameters are the same as in ordinary manual adjustment. Gain changing allows the values of load
to motor inertia moment ratio, position loop gain, speed loop gain and speed integral compensation to be
changed.

Gain changing load to motor inertia moment ratio (GD2B: parameter No.PB29)
Set the load to motor inertia moment ratio after changing. If the load inertia moment ratio does not change,
set it to the same value as load to motor inertia moment ratio (parameter No.PB06).

Gain changing position loop gain (parameter No.PB30), Gain changing speed loop gain (parameter
No.PB31), Gain changing speed integral compensation (parameter No.PB32)
Set the values of after-changing position loop gain, speed loop gain and speed integral compensation.

Gain changing selection (parameter No.PB26)
Used to set the gain changing condition. Choose the changing condition in the first digit and second digit. If
you set "1" in the first digit here, you can use the control command from controller is valid for gain changing.

—E Gain changing selection
Under any of the following conditions, the gains
change on the basis of the parameter No.PB29 to
PB34 settings.
0: Invalid
1: Control command from controller is valid
2: Command frequency (Parameter No.PB27 setting)
3: Droop pulses (Parameter No.PB27 setting)
4: Servo motor speed (Parameter No.PB27 setting)

Gain changing condition
0: Valid when the control instruction from a controller is ON

Valid at equal to or more than the value set in parameter No.PB27
1: Valid when the control instruction from a controller is OFF

Valid at equal to or less than the value set in parameter No.PB27

Gain changing condition (parameter No.PB27)

When you selected "command frequency”, "droop pulses” or "servo motor speed"” in gain changing selection
(parameter No.PB26), set the gain changing level.

The setting unit is as follows.

Gain changing condition Unit
Command frequency kpps
Droop pulses pulse
Servo motor speed r/min

Gain changing time constant (parameter No.PB28)
You can set the primary delay filter to each gain at gain changing. This parameter is used to suppress shock
given to the machine if the gain difference is large at gain changing, for example.

Gain changing vibration suppression control
Control command from the controller is the only command for the gain changing vibration suppression
control.



7. SPECIAL ADJUSTMENT FUNCTIONS

7.5.4 Gain changing procedure

This operation will be described by way of setting examples.

(1) When you choose changing by input device

(a) Setting
Parameter No.| Abbreviation Name Setting Unit
PB07 PG1 Model loop gain 100 rad/s
Multipli
PB06 GD2 Load to motor inertia moment ratio 4.0 :1)(|;1>)|er
PB08 PG2 Position loop gain 120 rad/s
PB09 VG2 Speed loop gain 3000 rad/s
PB10 VIC Speed integral compensation 20 Ms
PB19 VRF1 Vibration supp.ression control vibration 50 Hz
frequency setting
PB20 VRE?2 Vibration supp.ression control resonance 50 Hz
frequency setting
PB29 GD2B Ga.in changing load to motor inertia moment 10.0 Multiplier
ratio (%1)
PB30 PG2B Gain changing position loop gain 84 rad/s
PB31 VG2B Gain changing speed loop gain 4000 rad/s
PB32 VICB Gain changing speed integral compensation 50 ms
. ’ ) 0001
PB26 CDP Gain changing selection ) )
(Changed by ON/OFF of input device)
PB28 CDT Gain changing time constant 100 ms
. ) o . Used to set the value of the after-changing
Gain changing vibration suppression control L . L
PB33 VRF1B L . vibration suppression control vibration Hz
vibration frequency setting )
frequency setting.
Gain changing vibration suppression control Used to set the value of the after-changing
PB34 VRF2B 9ing . PP vibration suppression control resonance Hz
resonance frequency setting .
frequency setting.

(b) Changing timing chart

Control command OFF ON OFF

of controller

After-changing gaing

Change of Before-changing gain R o
each gain N ' CDT=100ms
I I
Model loop gain 1 100
Load to motor inertia moment ratio 4.0 — 10.0 — 4.0
Position loop gain 120 - 84 - 120
Speed loop gain 3000 - 4000 - 3000
Speed integral compensation 20 - 50 - 20
Vibration suppression control
I ) 50 - 60 - 50
vibration frequency setting
Vibrati i trol
ibration suppression cor? rol 50 N 60 N 50
resonance frequency setting
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(2) When you choose changing by droop pulses
In this case, gain changing vibration suppression control cannot be used.

(a) Setting
Parameter No.| Abbreviation Name Setting Unit
PB07 PG1 Model loop gain 100 rad/s
Multipli
PB06 GD2 Load to motor inertia moment ratio 4.0 :1)(|;1>)|er
PB08 PG2 Position loop gain 120 rad/s
PB09 VG2 Speed loop gain 3000 rad/s
PB10 VIC Speed integral compensation 20 ms
PB29 GD2B Ga.in changing load to motor inertia moment 10.0 Multiplier
ratio (x1)
PB30 PG2B Gain changing position loop gain 84 rad/s
PB31 VG2B Gain changing speed loop gain 4000 rad/s
PB32 VICB Gain changing speed integral compensation 50 ms
. ’ ) 0003
PB26 CDP Gain changing selection
(Changed by droop pulses)
PB27 CDS Gain changing condition 50 pulse
PB28 CDT Gain changing time constant 100 ms
(b) Changing timing chart
Command pulse Droop pulses

Droop pulses 0

[pulse] ~ —cDS N
I I
I I
l I :
i i |
L After-changing gain | |
|
77777 | |
! ) |
| | I
Change of Before-changing gain R o :
each gain N ' CDT=100ms ! !
I | I I
Model loop gain 100
Load to motor inertia moment ratio 4.0 - 10.0 - 4.0 - 10.0
Position loop gain 120 - 84 - 120 - 84
Speed loop gain 3000 - 4000 - 3000 - 4000
Speed integral compensation 20 - 50 - 20 - 50
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8. TROUBLESHOOTING

POINT |

- When an alarm with "Each axis" indicated in the "Stop method" column occurs, the
servo motor in the non-alarm-occurring axis can continue running.

If an alarm/warning has occurred, refer to this chapter and remove its cause.

8.1 Alarms and warning list

When an error occurs during operation, the corresponding alarm or warning is displayed. If any alarm or warning
has occurred, refer to section 8.3 or 8.4 and take the appropriate action. When an alarm occurs, the ALM-A/LM-
B turns OFF.
After its cause has been removed, the alarm can be deactivated in any of the methods marked O in the alarm
deactivation column. The alarm is automatically canceled after removing the cause of occurrence.

Alarm deactivation . Deceleration method when
Detection Stop an alarm occurs (Note 5)
Display Name method | method MR-J3W- MR-J3W-
Olflgﬁe(;N Error reset| CPU reset| (Note 3) | (Note 4) | 22Bto MR- | 0303BN6
J3W-1010B (Note 6)
10 | Undervoltage O O O Common | All axis DB EDB
11 | Switch setting error O Common | All axis DB FR
12 | Memory error 1 (RAM) O Common | All axis DB FR
13 | Clock error O Common | All axis DB EDB
15 | Memory error 2 (EEP-ROM) O Common | All axis DB EDB
16 | Encoder initial communication error 1 O Each axis | Each axis DB FR
17 | Board error O Common | All axis DB EDB
19 | Memory error 3 (Flash-ROM) O Common | All axis DB FR
1A | Motor combination error O Each axis | Each axis DB FR
1E | Encoder initial communication error 2 O Each axis | Each axis DB FR
1F | Encoder initial communication error 3 O Each axis | Each axis DB FR
20 I1Encoder normal communication error o Each axis | Each axis DB EDB
g 21 Encoder normal communication error o Each axis | Each axis DB EDB
24 | Main circuit error O @) O Each axis | All axis DB FR
25 | Absolute position erase O Each axis | Each axis DB FR
30 | Regenerative error (Note 1) O|(Note 1) O|(Note 1) O Common | All axis DB EDB (Note 7)
31 | Overspeed O @) O Each axis | Each axis DB EDB
32 | Overcurrent O Each axis | All axis DB EDB (Note 8)
33 | Overvoltage O @) O Common | All axis DB EDB
34 | SSCNET receive error 1 O (Note 2) O O Each axis | Each axis DB EDB
35 | Command frequency error O @) O Each axis | Each axis DB EDB
36 | SSCNET receive error 2 O @) O Each axis | Each axis DB EDB
37 | Parameter error O Each axis | Each axis DB FR
45 | Main circuit device overheat (Note 1) O|(Note 1) O|(Note 1) O| Common | All axis DB EDB
46 | Servo motor overheat (Note 1) O|(Note 1) O|(Note 1) O| Each axis | Each axis DB EDB
47 | Cooling fan error O Common | All axis DB FR
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Alarm deactivation

Deceleration method when

Detection Stop an alarm occurs (Note 5)
Display Name method | method MR-J3W- MR-J3W-
Olflgﬁe(;N Error reset| CPU reset| (Note 3) | (Note 4) | 22B to MR- | 0303BN6
J3W-1010B (Note 6)
50 | Overload 1 (Note 1) O|(Note 1) O|(Note 1) O| Each axis | Each axis DB EDB
51 | Overload 2 (Note 1) O|(Note 1) O|(Note 1) O| Each axis | Each axis DB EDB
é 52 | Error excessive O O O Each axis | Each axis DB EDB
% 8A | USB communication time-out error O O O Common | All axis DB EDB
8E [ USB communication error O O O Common | All axis DB EDB
888 | Watchdog O Common | All axis DB FR
91 | Main circuit device overheat warning Common
92 | Battery cable disconnection warning Each axis
96 | Home position setting warning Each axis
9F | Battery warning Each axis
EO | Excessive regeneration warning Common
E1 | Overload warning 1 Each axis
é E3 | Absolute position counter warning Each axis
g E4 | Parameter warning Each axis
= | E6 |Servoforced stop warning Common | All axis DB EDB
E7 | Controller forced stop warning Common | All axis DB EDB
E8 | Cooling fan speed reduction warning Common
E9 | Main circuit off warning Common | All axis DB FR
EB | The other axis fault warning Each axis | All axis DB EDB
EC | Overload warning 2 Each axis
ED | Output watt excess warning Each axis

Note 1. Deactivate the alarm about 30 minutes of cooling time after removing the cause of occurrence.

2. In some controller communication status, the alarm factor may not be removed.

3. Alarms and warnings are detected in the following axes.
Each axis: Alarms and warnings are detected in the A-axis and the B-axis separately.
Common: Alarms and warnings are detected in the A-axis and the B-axis together.

4. When an alarm or a warning occurs, the axes stop as below.
Each axis: Only the axis that detected the alarm or warning stops.
All axis: All axes stop.

5. The method is for enabled dynamic brake.
DB: Dynamic brake deceleration

EDB: Electronic dynamic brake deceleration

FR: Coasting
6. When an alarm or warning occurs during servo-on, the deceleration method will be electronic dynamic brake.

7. When Regenerative transistor error (30.2) or Regenerative transistor feedback data error (30.3) occurs, it will be FR.

8. When Overcurrent detected at hardware detection circuit (during operation) (32.1) or Overcurrent detected at hardware detection
circuit (during a stop) (32.3) occurs, it will be FR.
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8.2 Troubleshooting at power on

POINT |

 Refer to section 15.4.2 for MR-J3W-0303BN6.

When the servo system does not boot and system error occurs at power on of the servo system controller,
improper boot of the servo amplifier might be the cause. Check the display of the servo amplifier, and take
actions according to this section.

Display

Description

Cause

Checkpoint

Action

AA

Communication with the
servo system controller is
disconnected.

The power of the servo
system controller is
turned off.

Check the power of the servo system
controller.

Switch on the power of the
servo system controller.

SSCNETII cable has
breakage.

"AA" is displayed in the corresponding
axis and following axes.

Replace the SSCNETII cable
of the corresponding axis.

Check if the connectors (CNIA, CNIB)
are unplugged.

Connect properly.

The power of the servo
amplifier is turned off.

"AA" is displayed in an axis and the
following axes.

Check the power of the servo
amplifier.

Replace the servo amplifier of
the corresponding axis.

AB | Initialization communication | Axis No. is set Check that the other servo amplifier is | Correct the setting.
with the servo system incorrectly. not assigned to the same axis No.
controller is not completed. | Axis No. does not match | Check the setting and axis No. of the | Correct the setting.
with the axis No. set to servo system controller.
the servo system
controller.
Information about the Check the value set in Servo series Correct the setting.
servo series is not setin | (Pr.100) in the positioning module.
the positioning module.
One axis setting is Check that 2 axes setting is selected in | Correct the setting.
selected when using the servo system controller.
MR-J3W.
Communication cycle Check the communication cycle at the | Correct the setting.
does not match. servo system controller side.
When using 8 axes or less: 0.444ms
When using 16 axes or less: 0.888ms
SSCNETII cable has "AB" is displayed in the corresponding | Replace the SSCNETII cable
breakage. axis and following axes. of the corresponding axis.
Check if the connectors (CNIA, CNIB) | Connect properly.
are unplugged.
The power of the servo | "AB" is displayed in an axis and the Check the power of the servo
amplifier is turned off. following axes. amplifier.
The servo amplifier is "AB" is displayed in an axis and the Replace the servo amplifier of
faulty. following axes. the corresponding axis.
BOA | The system is in the test Test operation mode is | Test operation setting switch (SW2-1) | Turn off the test operation
BOB | operation mode. active. is turned on. setting switch (SW2-1).
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8.3 Remedies for alarms

/I\ CAUTION

- When any alarm has occurred, eliminate its cause, ensure safety, then reset the

alarm, and restart operation. Otherwise, injury may occur.

- If an absolute position erase (25.1) occurred, always make home position setting

again. Not doing so may cause unexpected operation.

= Shut off the main circuit power supply when alarms are occurring in both of the A-

axis and the B-axis. Otherwise, a regenerative transistor fault or the like may
overheat the regenerative resistor, causing a fire.

POINT |

* When any of the following alarms has occurred, do not deactivate the alarm and
resume operation repeatedly. To do so will cause the servo amplifier/servo motor
to fail. Remove the cause of occurrence, and leave a cooling time of more than 30
minutes before resuming operation. To protect the main circuit elements, any of
these servo alarms cannot be deactivated from the servo system controller until the
specified time elapses after its occurrence. Judging the load changing condition
until the alarm occurs, the servo amplifier calculates this specified time
automatically.

* Regenerative error (30.01) = Main circuit device overheat (45.01)
* Servo motor overheat (46.01) * Overload 1 (50.00)
* Overload 2 (51.00)

+ The alarm can be deactivated by switching power off, then on or by the error reset
command - CPU reset from the servo system controller. For details, refer to section
8.1.

When an alarm occurs, the malfunction (ALM-A/ALM-B) switches off and the dynamic brake is operated to stop
the servo motor. At this time, the display indicates the alarm No.

The servo motor comes to a stop. Remove the cause of the alarm in accordance with this section. Use the MR
Configurator to refer to a factor of alarm occurrence.
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Alarm No.10

Name: Undervoltage

Stop method: All axes stop

Alarm description

- Voltage of the control circuit power has dropped.
- Voltage of the main circuit power has dropped.

Display Name Cause Checkpoint Finding Action
10.1 | Voltage drop in (1) | Connector for the control | Check the connector of Disconnected or Connect properly.
the control circuit circuit power is the control circuit power. | poorly connected.
power disconnected or poorly No problem found. Check (2).
connected.
(2) | Voltage of control circuit | Check if the control circuit [ 160VAC or less. Increase the voltage in
power is low. power voltage is 160VAC the control circuit
or less. power.
Over 160VAC. Check (3).
(3) | Instantaneous control Check the power supply [ Problem found. Check the power
circuit power failure of for a problem. supply.
60ms or longer.
10.2 | Voltage drop in (1) | Connector for the main Check the connector of Disconnected. Connect properly.

the main circuit
power

circuit power is
disconnected.

the main circuit power.

No problem found.

Check (2).

(2) | Voltage of main circuit Check if the main circuit | 160VAC or less. Increase the voltage in
power is low. power voltage is 160VAC the main circuit power.
or less. Over 160VAC. Check (3) and (4).
(3) | Voltage drops during Check if the bus voltage | Below 200VDC. Set acceleration time
acceleration. is 200vDC or more longer or increase the
during acceleration. power supply
capacity.
(4) | Servo amplifier is faulty. | Check the bus voltage The main circuit power | Replace the servo

using MR Configurator.

supply voltage is
160VAC, but the bus
voltage measured
using MR Configurator
is less than 200VDC.

amplifier.




8. TROUBLESHOOTING

Alarm No.11

Name: Switch setting error

Stop method: All axis stop

Alarm description

- Rotary axis setting switch is incorrectly set.
- DIP switch is incorrectly set.
- Servo motor selection switch is incorrect set.

Display Name Cause Checkpoint Finding Action
11.1 | Rotary switch (1) | Rotary switch for axis Check the rotary switch Setting is "F". Set to the correct axis
setting error selection is set to "F". setting. No.

11.2 | DIP switch
setting error

(1) | Setting of manufacturer Check if manufacturer
setting DIP switch (SW2- | setting DIP switch (SW2-

DIP switch is on.

Turn off the
manufacturer setting
DIP switch (SW2-2).

11.3 | Servo motor
selection switch
setting error

2) is incorrect. 2) is turned on.

(1) | Setting of servo motor Check the DIP switch
selection switch is (SW3) setting.
incorrect. Rotary servo motor: off

Linear servo motor: on
Direct drive motor: on

DIP switch is
incorrectly set.

Correct the setting.

Setting is correct.

Check (2).

(2) | Control mode is Check the parameter No. | Parameter setting is Correct the setting.
incorrectly set by the PAO1 setting. incorrect.
parameter. Rotary servo motor:
"O0OonO”
Linear servo motor:
"a0o40r
Direct drive motor:
"O0e"
11.4 | Servo motor (1) | Wrong encoder is Check the servo motor/ Wrong motor/encoder | Correct the setting.
selection switch connected. linear encoder connection. | is connected.

setting error 2

Rotary servo motor:
servo motor

Linear servo motor:
linear encoder

Direct drive motor: on

Right motor/encoder is
connected.

Check (2).

(2) | Setting of servo motor Check the DIP switch
selection switch is (SW3) setting.
incorrect. Rotary servo motor: off

Linear servo motor: on

Set value is incorrect.

Correct the setting.
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Alarm No.12

Name: Memory error 1 (RAM)

Stop method: All axes stop

Alarm description

* Interior part of the servo amplifier (CPU) is faulty.
* Interior part of the servo amplifier (custom IC) is faulty.

Display Name Cause Checkpoint Finding Action
12.1 | CPU built-in RAM | (1) | Part in the servo amplifier | Unplug all cables except | Reproduced. Replace the servo
error is faulty. the control circuit power amplifier.
supply cable, and check Not reproduced. Check (2).
the reproducibility of the
error.

(2) | Fault is generated from Check the power supply | Problem found. Take countermeasure
the surrounding for noise. according to the
environment. Check that the connector cause.

is not shorted.
12.2 | CPU data RAM (1) | Part in the servo amplifier | Examine checkpoints described in the alarm display "12.1".
error is faulty.

(2) | Fault is generated from
the surrounding
environment.

12.3 | Custom IC RAM | (1) | Part in the servo amplifier
error is faulty.

(2) | Fault is generated from
the surrounding
environment.

Alarm No.13 Name: Clock error Stop method: All axes stop

Alarm description

- Fault is found in the printed board.
- There is a clock error transmitted from the controller.

Display Name

Cause

Checkpoint

Finding

Action

13.1 | Clock error

(1)

Printed board is faulty.

@)

Parts are faulty.

Unplug all cables except
the power supply cable,
and check the

reproducibility of the error.

Reproduced.

Replace the servo
amplifier.

Not reproduced.

Check (3).

@)

Clock error transmitted
from the controller.

Error occurs when
connected with the
controller.

Error occurs.

Replace the controller.

Error does not occur.

Check (4).

()

Fault is generated from
the surrounding
environment.

Check the power supply
for noise.

Check that the connector
is not shorted.

Check for the fault of the
rear axis amplifier.

Problem found.

Take countermeasure
according to the
cause.
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Alarm No.15

Name: Memory error 2 (EEP-ROM)

Stop method: All axes stop

Alarm description

* Interior part of the servo amplifier (EEP-ROM) is faulty.

amplifier.

Display Name Cause Checkpoint Finding Action
15.1 | EEP-ROM error | (1) | EEP-ROM operates Unplug all cables except | Reproduced. Replace the servo
at power on abnormally at power on the power supply cable, amplifier.
and check the Not reproduced. Check (2).
reproducibility of the error.

(2) | Fault is generated from Check that the power Problem found. Take countermeasure
the surrounding supply does not have according to the
environment. noise. cause.

Check that the connector | No problem found. Check (3).
is not shorted.

(3) | The number of parameter | Check if parameter Changed. Change parameters
write times is more than | settings are changed less frequently.
100,000 times. frequently.

15.2 | EEP-ROM error | (1) | EEP-ROM operates Check if the error occurs | Error occurs. Replace the servo
during operation abnormally during normal | when parameter is amplifier.
operation. changed during normal
operation.
Alarm No.16 Name: Encoder initial communication error 1 Stop method: Corresponding axis stops
Alarm description - Error occurs in the communication between the encoder and the servo amplifier.
Display Name Cause Checkpoint Finding Action
16.1 [ Encoder receive | (1) | Encoder cable is faulty. Check the shield. Problem found. Repair the cable.
data error 1 No problem found. Check (2).

(2) | Fault is generated from Check for noise, Problem found. Take countermeasure
the surrounding surrounding air according to the
environment. temperature, and other cause.

factors. No problem found. Check (3).
(3) | Servo amplifier is faulty. | Check the reproducibility | Reproduced. Replace the servo
of the error. amplifier.
Not reproduced. Examine checkpoints
described in the alarm
display "16.3".
16.2 [ Encoder receive | (1) | Encoder cable is faulty. Examine checkpoints described in the alarm display "16.1".
data error 2 (2) | Fault is generated from
the surrounding
environment.
(3) | Replace the servo
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Alarm No.16

Name: Encoder initial communication error 1

Stop method: Corresponding axis stops

Alarm description

- Error occurs in the communication between the encoder and the servo amplifier.

Display Name Cause Checkpoint Finding Action
16.3 | Encoder receive | (1) [ When using only one Check if parameter No. Motor-less operation is | Select motor-less
data error 3 axis, select the motor- PCO05 is set to motor-less | not set. operation
less operation for the axis | operation for the unused | Motor-less operation is | Check (2).

to which the servo motor | axis. set.
is not connected.

(2) | The encoder cable is Check if the encoder Not connected Connect properly.

unplugged. cable is connected properly.
properly. Connected properly. Check (3).

(3) | Encoder cable is faulty. Check for breakage and | Problem found. Repair or replace the
short of the encoder cable.
cable. No problem found. Check (4).

Check the shield.
(4) | Two-wire/four-wire type Check the parameter No. | Setting is incorrect. Correct the setting.
parameter setting is PCO04 setting.
incorrect. Two-wire type: "00000" | Normal. Check (5).
Four-wire type: "100010"

(5) | Signal from the encoder | Connect to a properly Alarm does not occur. | Replace the servo

cannot be received. operating servo motor. motor.
Alarm occurs. Check (6).

(6) | Servo amplifier is faulty. Replace the servo Not reproduced. Replace the servo
amplifier and check the amplifier.
reproducibility of the error. | Reproduced. Check (7).

(7) | Fault is generated from Check for noise, and Problem found. Take countermeasure
the surrounding other factors. according to the
environment. cause.

16.5 | Encoder (1) | Encoder cable is faulty. Check the shield. Problem found. Repair the cable.
transmission data No problem found. Check (2).
error 1 (2) | Fault is generated from Check for noise, and Problem found. Take countermeasure
the surrounding other factors. according to the
environment. cause.
No problem found. Check (3).

(3) | Encoder is faulty. Replace the servo motor | Error is not Replace the servo
and check the reproduced. motor.
reproducibility of the error.

16.6 | Encoder (1) | Encoder cable is faulty. Examine checkpoints described in the alarm display "16.5".
transmission data | (2) | Fault is generated from
error 2 the surrounding
environment.

(3) | Encoder is faulty.

16.7 | Encoder (1) | Encoder cable is faulty. Examine checkpoints described in the alarm display "16.5".

transmission data
error 3

@)

Fault is generated from
the surrounding
environment.

3

—

Encoder is faulty.
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Alarm No.17

Name: Board error

Stop method: All axes stop

Alarm description

* Interior part of the servo amplifier is faulty.

2

Display Name Cause Checkpoint Finding Action
17.1 | AD converter (1) | Current detection circuit | Check the reproducibility | Reproduced. Replace the servo
error error of error at power on of the amplifier.
servo. Not reproduced. Check (2).

(2) | Fault is generated from Check for noise, Problem found. Take countermeasure
the surrounding surrounding air according to the
environment. temperature, and other cause.

factors.
17.2 | Current feedback | (1) | Current detection circuit | Examine checkpoints described in the alarm display "17.1".
data error error.

(2) | Fault is generated from
the surrounding
environment.

17.3 | Custom IC error | (1) | Current detection circuit
error.

(2) | Fault is generated from
the surrounding
environment.

17.4 | Amplifier (1) | Amplifier detection signal | Unplug all cables except | Reproduced. Replace the servo
detection signal cannot be read properly. | the control circuit power amplifier.
error supply cable, and check

the reproducibility of the
error.

17.5 | Rotary switch (1) | Rotary switch setting Examine checkpoints described in the alarm display "17.4".
error cannot be read properly.

17.6 | DIP switch error | (1) | DIP switch (SW2 and Examine checkpoints described in the alarm display "17.4".

SW3) setting cannot be
read properly.
Alarm No.19 Name: Memory error 3 (Flash-ROM) | Stop method: All axes stop
Alarm description - Interior part of the servo amplifier (FLASH-ROM) is faulty.

Display Name Cause Checkpoint Finding Action
19.1 [ Flash-ROM error | (1) [ Flash-ROM is faulty. Unplug all cables except | Reproduced. Replace the servo
1 the control circuit power amplifier.

supply cable, and check
the reproducibility of the
error.
19.2 | Flash-ROM error | (1) | Flash-ROM is faulty. Examine checkpoints described in the alarm display "19.1".

8- 10
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Alarm No.1A

Name: Motor combination error

Stop method: Corresponding axis stops

Alarm description

+ Combination of servo amplifier and servo motor is incorrect.

connected to the servo
amplifier.

encoder).

Display Name Cause Checkpoint Finding Action
1A.1 | Motor (1) | Servo amplifier is Check the model name of | Combination is Use in the right
combination error connected to an incorrect | the servo motor and its incorrect. combination.
servo motor or vice versa. [ combination with the Combination is Check (2).
servo amplifier. correct.

(2) | Linear servo setting is Check the parameter No. | Rotary servo motoris | Check the
selected in the PAO1 setting. selected. combination, then
parameter. Rotary servo motor: check (3).

"aoon” Linear servo motoris | Select a rotary servo
Linear servo motor: selected. motor.
"o0o40"

(3) | A servo motor that needs | Check the parameter The setting is Correct the setting.
parameter No.Po04 No.Po04 setting. incorrect.
setting is being used.

Alarm No.1E Name: Encoder initial communication error 2 Stop method: Corresponding axis stops
Alarm description - Encoder is faulty.
Display Name Cause Checkpoint Finding Action
1E.1 | Encoder failure (1) | Encoder is faulty. Replace the servo motor | Reproduced. Replace the servo
and check the motor.
reproducibility of the error. [ Not reproduced. Check (2).

(2) | Fault is generated from Check for noise and Problem found. Take countermeasure
the surrounding surrounding air according to the
environment. temperature. cause.

Alarm No.1F Name: Encoder initial communication error 3 Stop method: Corresponding axis stops
Alarm description + Connected encoder is not compatible.
Display Name Cause Checkpoint Finding Action
1F.1 | Incompatible (1) | Incompatible servo motor | Check the model name of | Incompatible servo Replace the servo
encoder (linear encoder) is the servo motor (linear motor (linear encoder). | motor (linear

encoder).

8- 11
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Alarm No.20

Name: Encoder normal communication error 1

Stop method: Corresponding axis stops

Alarm description

+ Error is found in the communication between the encoder and the servo amplifier.

transmission data
error 3

of encoder cable.

@)

Fault is generated from
the surrounding
environment.

(©)

Encoder is faulty.

Display Name Cause Checkpoint Finding Action
20.1 | Encoder receive | (1) | Encoder cable is faulty. Check the shield. Problem found. Repair the cable.
data error 1 No problem found. Check (2).

(2) | Fault is generated from Check for noise, Problem found. Take countermeasure
the surrounding surrounding air according to the
environment. temperature, and other cause.

factors. No problem found. Check (3).

(3) | Servo amplifier is faulty. Replace the servo Not reproduced. Replace the servo
amplifier and check the amplifier.
reproducibility of the error. | Reproduced. Examine checkpoints

described in the alarm
display "20.3".
20.2 | Encoder receive | (1) | Encoder cable is faulty. Examine checkpoints described in the alarm display "20.1".
data error 2 (2) | Fault is generated from
the surrounding
environment.

(3) | Servo amplifier is faulty.

20.3 | Encoder receive | (1) [ The encoder cable is Check if the encoder Not connected Connect properly.
data error 3 unplugged. cable is connected properly.
properly. Connected properly. Check (2).

(2) | Encoder cable is faulty. Check for breakage and | Problem found. Repair or replace the
short of the encoder cable.
cable. No problem found. Check (3).

(3) | Improper shield treatment | Check the shield Problem found. Take measures

of encoder cable. treatment. against noise.
No problem found. Check (4).

(4) | Servo amplifier is faulty. Replace the servo Not reproduced. Replace the servo
amplifier and check the amplifier.
reproducibility of the error. | Reproduced. Check (5).

(5) | Fault is generated from Check for external noise, | Problem found. Take countermeasure
the surrounding surrounding air according to the
environment. temperature, and other cause.

factors.
20.5 | Encoder (1) | Improper shield treatment | Check the shield Problem found. Repair the cable.
transmission data of encoder cable. treatment. No problem found. Check (2).
error 1 (2) | Fault is generated from Check for noise, and Problem found. Take countermeasure
the surrounding other factors. according to the
environment. cause.
No problem found. Check (3).

(3) | Encoder is faulty. Replace the servo motor | Error is not Replace the servo
and check the reproduced. motor.
reproducibility of the error.

20.6 | Encoder (1) | Improper shield treatment | Examine checkpoints described in the alarm display "20.5".
transmission data of encoder cable.
error 2 (2) | Fault is generated from
the surrounding
environment.

(3) | Encoder is faulty.

20.7 | Encoder (1) | Improper shield treatment | Examine checkpoints described in the alarm display "20.5".
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Alarm No.21

Name: Encoder normal communication error 2

Stop method: Corresponding axis stops

Alarm description

+ Error is found in the encoder data.

Display Name Cause Checkpoint Finding Action
21.1 | Encoder data (1) | High acceleration rate is | Decrease the loop gain, Not reproduced. Use the encoder with
error detected in the encoder | and check the low loop gain.
because of oscillation and | reproducibility of the error. | Reproduced. Check (2).
other factors.

(2) | Fault is generated from Check for noise and other | Problem found. Take countermeasure
the surrounding factors. according to the
environment. cause.

No problem found. Check (3).

(3) | Encoder is faulty. Replace the servo motor | Error is not Replace the servo

and check the reproduced. motor.
reproducibility of the error. | Error is reproduced. Contact your local

sales office.

21.2 | Encoder data (1) | Encoder is faulty. Replace the servo motor | Rotation motor. Replace the servo

update error and check the motor.

reproducibility of the error.
Alarm No.24 Name: Main circuit error Stop method: All axes stop

Alarm description

= Ground fault occurs at servo motor power cable of the servo amplifier.
- Ground fault occurs at servo motor.

detected at
software
detection function

Short or ground fault
occurs at servo motor
power cable.

©)

Ground fault occurs at
servo motor.

4)

Power input cable and
servo motor power cable
are shorted.

®)

Fault is generated from
the surrounding
environment.

Display Name Cause Checkpoint Finding Action
24.1 | Ground fault (1) | Servo amplifier is faulty. | Check this alarm appears | Appears. Replace the servo
detected at even when power cable amplifier.
hardware (U,Vand W)is Does not appear. Check (2).
detection circuit disconnected.

(2) | Short or ground fault Check if only the power Shorted. Replace the power
occurs at servo motor cable is shorted (among cable.
power cable. U,V, W and ®). Not shorted. Check (3).

(3) | Ground fault occurs at Disconnect power cables | Shorted. Replace the servo
servo motor. on motor side, and check motor.

insulation of the motor Not shorted. Check (4).
(among U, V, W and ®).

(4) | Power input cable and Shut off the power, and In contact. Modify the wiring.
servo motor power cable | check if power input cable
are shorted. and servo motor power Not in contact. Check (5).

cable are in contact.

(5) | Fault is generated from Check for noise and other | Problem found. Take countermeasure
the surrounding factors. according to the
environment. cause.

24.2 | Ground fault (1) | Servo amplifier is faulty. Examine checkpoints described in the alarm display "24.1".
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Alarm No.25

Name: Absolute position erase

Stop method: Corresponding axis stops

Alarm description

- Error is found in absolute position data.

- Power is switched on for the first time in the absolute position detection system.

Display Name Cause Checkpoint Finding Action
25.1 | Absolute position | (1) | Power is switched on for | Check if the action stated | Performed. Check the battery is
data erase the first time in the in the left is performed. installed and make
absolute position home position return.
detection system. Not performed. Check (2).
(2) | Battery is removed Check if the action stated | Performed. Check the battery is
(replaced) when the in the left is performed. installed and make
control circuit power is off. home position return.
Not performed. Check (3).
(3) | Battery voltage is low. Check the battery voltage | Below 3.0VDC. Contact your local
(Battery is consumed.) using a tester. sales office.
3.0VDC or more. Check (4).
(4) | The battery cable is Check for poor contact Problem found. Replace the battery
faulty. using a tester. cable.
No problem found. Check (5).
(5) | Encoder cable is faulty. Check for poor contact Problem found. Repair or replace
using a tester. encoder cable.
Check the voltage on the | No problem found. Check (6).
motor side.
(6) | Encoder is faulty. Check if the voltage drops | Drops. Replace the servo
even when new battery is motor.
connected.
Alarm No.30 Name: Regenerative error Stop method: All axes stop

Alarm description

» Permissible regenerative power of the built-in regenerative resistor or regenerative option is exceeded.
» Regenerative transistor in the servo amplifier is faulty.

Display Name Cause Checkpoint Finding Action

30.1 | Regeneration (1) | Regenerative resistor Check the regenerative The setting is Correct the setting.
heat error (regenerative option) resistor (regenerative incorrect.

setting is incorrect. option) in use and PAO2 | Correct the setting. Check (2).
setting.
(2) | Regenerative resistor Check if the regenerative | Not connected Connect properly.
(regenerative option) is resistor (regenerative properly.
not connected. option) is properly Connected properly. Check (3).
connected.
(3) | Power supply voltage is Check the input power 230VAC or more. Lower the power
high. supply voltage. supply voltage.
Below 230VAC. Check (4).
(4) | Regenerative load ratio is | Check the regenerative Over 100%. Reduce the frequency
over 100%. load ratio with MR of positioning.
Configurator when alarm Increase the
oceurs. deceleration time
constant.
Reduce the load.
Use a regenerative
option if not being
used.

30.2 | Regenerative (1) | Regenerative transistor is | Check if the regenerative | Overheated Replace the servo

transistor error faulty. resistor (regenerative abnormally. amplifier.
option) is overheated Not overheated Contact your local
abnormally. abnormally. sales office.

30.3 | Regenerative (1) | Detection circuit of the Disconnect wires that are | Alarm occurs. Replace the servo
transistor servo amplifier is faulty. connected to P+ and N, amplifier.
feedback data and then drive the servo
error amplifier.

8- 14
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Alarm No.31

Name: Overspeed

Stop method: Corresponding axis stops

Alarm description

- Servo motor speed exceeds the instantaneous permissible speed.

Display

Name

Cause

Checkpoint

Finding

Action

311

Abnormal motor
speed

(™

The command from the
controller is excessive.

The command from the
controller is over the
permissible speed range.

Permissible rotation
speed or larger.

Review the operation
pattern.

Within the permissible
rotation speed.

Check (2).

@)

Overshoot of speed

occurs as the motor starts

in the maximum torque.

Acceleration torque is
clamped to the maximum
torque.

Operating at
maximum torque.

Set acceleration time
longer or reduce the
load.

Operating below
maximum torque.

Check (3).

@)

Servo system is instable
and causing oscillation.

Check for oscillation in
motor.

Oscillation is
occurring.

Execute auto tuning to
adjust the servo
system, or reduce the
load.

Oscillation is not
occurring.

Set acceleration time
constant longer.

Check (4).

4)

Overshoot of velocity
waveform occurs.

Acceleration time
constant is too short
causing overshoot.

Overshoot occurs.

Set acceleration time
constant longer.

Overshoot does not
occur.

Check (5).

®)

Encoder is faulty.

Check if alarm occurs
when the actual speed is
lower than instantaneous
permissible speed.

Alarm occurs.

Replace the servo
motor.
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Alarm No.32

Name: Overcurrent

Stop method: All axes stop

Alarm description

- Current that flew is the permissible current of the servo amplifier or higher.

Display Name Cause Checkpoint Finding Action
32.1 | Overcurrent (1) | Servo amplifier is faulty. | Check if this alarm Appears. Replace the servo
detected at appears even when amplifier.
hardware power cable (UVW) is Does not appear. Check (2).

detection circuit disconnected.
(during (2) | Short or ground fault Check if only the power | Shorted. Replace the power
operation). occurs at servo motor cable is shorted. cable.
power cable. Not shorted. Check (3).
(3) | Servo motor is faulty. Disconnect power cables | Ground fault occurs at | Replace the servo
on the servo motor side, | the servo motor. motor.
and check insulation of Ground fault does not | Check (4).
the motor (among U, V, occur at the servo
W, FG). motor.

(4) | Overcurrent is mistakenly | Check if the dynamic Applied. Apply the dynamic
detected from the surge [ brake is applied once in brake less frequently
noise in the dynamic 10 minutes or more than once in 10
brake operation. frequently while the servo minutes.

motor is running. Not applied. Check (5).

(5) | Fault is generated from Check for noise and other | Problem found. Take countermeasure
the surrounding factors. according to the
environment. cause.

32.2 | Overcurrent (1) | Servo gain is high. Check for vibration. Vibration is occurring. | Set speed loop gain
detected at smaller.
software Vibration is not Check (2).
detection function occurring.
(during (2) | Servo amplifier is faulty. | Examine checkpoints described in the alarm display "32.1".
operation). (3) | Short or ground fault
occurs at servo motor
power cable.

(4) | Servo motor is faulty.

(5) | Fault is generated from
the surrounding
environment.

32.3 | Overcurrent (1) | Servo amplifier is faulty. Examine checkpoints described in the alarm display "32.1".
detected at (2) | Short or ground fault
hardware occurs at servo motor
detection circuit power cable.
(during a stop). | (3) | Servo motor is faulty.

(4) | Fault is generated from
the surrounding
environment.

32.4 | Overcurrent (1) | Servo gain is high. Examine checkpoints described in the alarm display "32.2".
detected at (2) | Servo amplifier is faulty.
software (3) | Short or ground fault
detection function occurs at servo motor
(during a stop). power cable.

(4) | Servo motor is faulty.

(5) | Fault is generated from
the surrounding
environment.
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Alarm No.33 Name: Overvoltage Stop method: All axes stop
Alarm description - Bus voltage exceeds 400VDC.
Display Name Cause Checkpoint Finding Action
33.1 | Main circuit (1) | Although the regenerative | Check the parameter No. [ Setting is incorrect. Correct the setting.
voltage error option is used, the PAO02 setting.
parameter setting is Setting is correct. Check (2).
incorrect.
(2) | Lead of built-in Check the wiring and the | Has breakage or Connect properly.
regenerative resistor or lead of regenerative disconnected.
regenerative option has resistor (regenerative
) Normal. Check (3).
breakage or option).
disconnected.
(3) [ Check the status of Check the resistance. Regenerative resistor | When using built-in
regenerative resistor (regenerative option) | regenerative resistor,
(regenerative option). is abnormal. replace the servo
amplifier.

When using a
regenerative option,

replace the
regenerative option.
Normal. Check (4).
(4) | Regeneration capacity Increase the deceleration | Not reproduced. Use a regenerative
shortage. time constant, and check option if not being
the reproducibility of the used.
error. Reproduced. Check (5).
(5) | Power supply voltage is Check the input power 253VAC or more. Make input voltage
high. supply voltage. smaller.
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Alarm No.34

Name: SSCNET receive error 1

Stop method: Corresponding axis stops

Alarm description

- SSCNETII communication error (Continuous communication error for 3.5ms)

Display Name Cause Checkpoint Finding Action
34.1 | SSCNET receive | (1) [ SSCNETII cable is Check the SSCNETIIL Disconnected. Turn off the control
data error disconnected. cable connection. circuit power of servo
amplifier, and connect
the cable.
Connected. Check (2).

(2) | Tip of SSCNETII cable | Wipe off the dirt from the | Not reproduced. Take measure to keep

has dirt. cable tip, and check the cable tip clean.
reproducibility of the error. | Reproduced. Check (3).

(3) | SSCNETII cable is Check the cable. Problem found. Replace the cable.
broken or cut off. No problem found. Check (4).

(4) | Vinyl tape is stacked to Check if the condition It meets. Take countermeasure.
SSCNETII cable, or stated in the left meets.
cable containing

L . It does not meet. Check (5).
migrating plasticizer is
adhered to the cable.
(5) | Servo amplifier is faulty. Replace the servo Not reproduced. Replace the servo
amplifier and check the amplifier.
reproducibility of the error. | Reproduced. Check (6).

(6) | Servo amplifier in front or | Replace the servo Reproduced in the Replace the servo
rear axis of alarm amplifier and front/rear rear axis of the amplifier.
occurring axis is faulty. axes of the alarm corresponding axis.

occurring axis, and check | Not reproduced. Check (7).
the reproducibility of the
error.

(7) | Fault is generated from Check for noise and other | Problem found. Take countermeasure
the surrounding factors. according to the
environment. cause.

34.2 | SSCNET (1) | SSCNETII cable is Examine checkpoints described in the alarm display "34.1".
communication disconnected.
connector (2) | Tip of SSCNETII cable
connection error has dirt.

(3) | SSCNETII cable is
broken or cut off.

(4) | Vinyl tape is stacked to
SSCNETII cable, or
cable containing
migrating plasticizer is
adhered to the cable.

(5) | Servo amplifier is faulty.

(6) | Servo amplifier in front or
rear axis of alarm
occurring axis is faulty.

(7) | Fault is generated from

the surrounding
environment.
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Alarm No.34

Name: SSCNET receive error 1

| Stop method: Corresponding axis stops

Alarm description

- SSCNETII communication error (Continuous communication error for 3.5ms)

Display

Name

Cause

Checkpoint

Finding

| Action

34.3

Communication
data error

(™

SSCNETII cable is
disconnected.

@)

Tip of SSCNETII cable
has dirt.

@)

SSCNETII cable is
broken or cut off.

(4)

Vinyl tape is stacked to
SSCNETII cable, or
cable containing
migrating plasticizer is
adhered to the cable.

Servo amplifier is faulty.

Servo amplifier in front or
rear axis of alarm
occurring axis is faulty.

Fault is generated from
the surrounding
environment.

Examine checkpoints described in the alarm display "34.1".

34.4

Hardware error
signal detection

SSCNETII cable is
disconnected.

@)

Tip of SSCNETII cable
has dirt.

@)

SSCNETII cable is
broken or cut off.

(4)

Vinyl tape is stacked to
SSCNETII cable, or
cable containing
migrating plasticizer is
adhered to the cable.

Servo amplifier is faulty.

Servo amplifier in front or
rear axis of alarm
occurring axis is faulty.

Fault is generated from
the surrounding
environment.

Examine checkpoints described in the alarm display "34.1".

Alarm No.35

Name: Command frequency error

Stop method: Corresponding axis stops

Alarm description

* Input pulse frequency of command pulse is too high.

servo motor or higher.

Display Name Cause Checkpoint Finding Action
35.1 | Command (1) | Command given is the Check the speed Speed command is Review the operation
frequency error maximum speed of the command. too high. pattern.

Speed command is
within the setting
range.

Check (2).

@)

Servo amplifier is faulty.

Replace the servo
amplifier, and check the
reproducibility of the error.

Not reproduced.

Replace the servo
amplifier.

Reproduced.

Check (3).

@)

Servo system controller is
faulty.

Replace the servo system
controller, and check the
reproducibility of the error.

Not reproduced.

Replace the servo
system controller.

Reproduced.

Check (4).

()

Fault is generated from
the surrounding
environment.

Check for noise,
surrounding air
temperature, and other
factors.

Problem found.

Take countermeasure
according to the
cause.
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Alarm No.36

Name: SSCNET receive error 2

Stop method: Corresponding axis stops

Alarm description

» SSCNETII communication error (Continuous communication error for about 70ms.)

Display Name Cause Checkpoint Finding Action
36.1 | Continuous (1) | SSCNETII cable is Check the cable Disconnected. Turn off the power of
communication disconnected. connection. servo amplifier, and
data error connect the cable.
Connected properly. Check (2).

(2) | Tip of SSCNETII cable | Wipe off the dirt from the | Not reproduced. Take measure to keep

has dirt. cable tip, and check cable tip clean.
reproducibility. Reproduced. Check (3).

(3) | SSCNETII cable is Check the cable. Problem found. Replace the cable.
broken or cut off. No problem found. Check (4).

(4) | Vinyl tape is stacked to Check if the condition Meets. Take countermeasure.
SSCNETII cable, or stated in the left meets.
cable containing

L . Does not meet. Check (5).
migrating plasticizer is
adhered to the cable.
(5) | Servo amplifier is faulty. Replace the servo Not reproduced. Replace the servo
amplifier and check the amplifier.
reproducibility of the error. | Reproduced. Check (6).

(6) | Servo amplifier in front or | Replace front and rear Reproduced in the Replace the servo
rear axis of alarm axes of alarm occurring rear axis of the amplifier.
occurring axis is faulty. axis, and check the corresponding axis.

reproducibility of the error. | Not reproduced. Check (7).

(7) | Fault is generated from Check for noise, etc. Problem found. Take countermeasure
the surrounding according to the
environment. cause.

Alarm No.37 Name: Parameter error Stop method: Corresponding axis stops
Alarm description + Settings in the servo amplifier are incorrect.
Display Name Cause Checkpoint Finding Action
37.1 | Parameter setting | (1) | There is a parameter of Check the parameter Outside of the range. | Change parameter
range error which value is set outside | number, and check the value to within the
of the setting range. setting of the controller. setting range.
Within the range. Check (2).

(2) | EEP-ROM fault caused Write parameter values Abnormal values are | Replace the servo
by parameter write times | within the setting range, written. amplifier.
over. and check that values are | Values are written Check (3).

written correctly. correctly.

(3) | Servo amplifier fault Replace the servo Not reproduced. Use the newly
caused the parameter amplifier and check the replaced servo
setting to be rewritten. reproducibility of the error. amplifier.

37.2 | Parameter (1) | One parameter setting Check parameter Problem found in the | Correct the setting
combination error contradicts another. numbers, and check the | setting values. value.
setting values.
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Alarm No.45

Name: Main circuit device overheat

Stop method: All axes stop

Alarm description

* Inside of the servo amplifier overheats.

motor is over 40°C.

motor.

40°C.

Display Name Cause Checkpoint Finding Action
45.1 | Main circuit (1) | Surrounding air Check that surrounding Surrounding air Lower the surrounding
abnormal temperature is over 55°C. | air temperature is 55°C or | temperature is over air temperature.
temperature less. 55°C.
Surrounding air Check (2).
temperature is 55°C or
less.
(2) | Specification of close Check the specification of | Specification not met. | Use according to the
mounting is not met. close mounting. specification.
Specification met. Check (3).
(3) | The power supply was Check if overloaded Occurred many times. | Review the operation
turned on and off status occurred many method.
continuously by times. Did not occur. Check (4).
overloaded status.
(4) | Foreign matter caught in | Clean the cooling fan and | Not reproduced. Clean periodically.
cooling fan or heat sink. heat sink, and check the
reproducibility of the error. | Reproduced. Check (5).

(5) | Servo amplifier is faulty. Replace the servo Not reproduced. Use a properly
amplifier and check the operating servo
reproducibility of the error. amplifier.

455 |Board (1) | Surrounding air Examine checkpoints described in the alarm display "45.1".
temperature error temperature is over 55°C.

(2) | Specification of close

mounting is not met.
(3) | The power supply was
turned on and off
continuously by
overloaded status.
(4) | Foreign matter caught in
cooling fan or heat sink.
(5) | Servo amplifier is faulty.
Alarm No.46 Name: Servo motor overheat Stop method: Corresponding axis stops
Alarm description - Servo motor overheats abnormally.
Display Name Cause Checkpoint Finding Action
46.1 | Encoder thermal | (1) [ Surrounding air Check the surrounding air | Surrounding air Lower the surrounding
sensor error temperature of the servo | temperature of the servo | temperature is over air temperature of the

servo motor.

Surrounding air
temperature is 40°C or
less.

Check (2).

@)

Servo motor is
overloaded.

Check the effective load
ratio with MR
Configurator.

Effective load ratio is
large.

Reduce the load or
review the operation
method.

Effective load ratio is
small.

Check (3).

@)

Thermal sensor in
encoder is faulty.

Check the motor
temperature at alarm
occurrence.

Motor temperature is
low.

Replace the servo
motor.
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Alarm No.47

Name: Cooling fan error

Stop method: All axes stop

Alarm description

+ Cooling fan speed of the servo amplifier is decreased.
+ Cooling fan speed drops to the alarm level or lower.

Display Name Cause Checkpoint Finding Action
47.1 | Cooling fan stop | (1) | Foreign matter is caught | Check for foreign matter | Foreign matter is Remove the foreign
error in the cooling fan. caught in the cooling fan. | caught. matter.
Foreign matter is not | Check (2).
caught.
(2) | Cooling fan life expiration. | Check if the fan is Fan is stopped. Replace the servo
stopped. amplifier.
47.2 | Decreased (1) | Foreign matter is caught | Check for foreign matter | Foreign matter is Remove the foreign
cooling fan speed in the cooling fan. caught in the cooling fan. | caught. matter.
error Foreign matter is not | Check (2).
caught.
(2) | Cooling fan life expiration. | Check the cumulative Life is expired. Replace the servo
power supply time of the amplifier.
servo amplifier.
Alarm No.50 Name: Overload 1 Stop method: Corresponding axis stops

Alarm description

- Load exceeds overload protection characteristic of servo amplifier.

Display

Name

Cause

Checkpoint

Finding

Action

50.1

Thermal overload
error 1 during
operation

(1

-

Electromagnetic brake is

Check if the

Activated.

Review the wiring.

activated. electromagnetic brake is -
. Not activated. Check (2).
activated.
(2) | Servo amplifier is used in | Check the effective load | Effective load ratiois | Reduce load.
excess of its continuous | ratio with MR large. Check operation
output current. Configurator. pattern.

Use servo motor that
provides larger output.

Effective load ratio is

Check (3).

small.

(3) | Servo system is instable | Check for oscillation in Oscillation is Adjust the gain.
and causing oscillation. motor. occurring.

Oscillation is not Check (4).
occurring.

(4) | After the overload alarm | Check if the alarm is Not reset. Reset the alarm after
has been output, the reset after waiting 30 sufficient cool-off time.
operation is restarted minutes or longer

Reset. Check (5).

without having cool-off
time.

subsequent to the output
of the alarm.

®)

Servo amplifier is faulty.

Replace the servo
amplifier, and check the

reproducibility of the error.

Not reproduced.

Replace the servo
amplifier.
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Alarm No.50

Name: Overload 1

Stop method: Corresponding axis stops

Alarm description

+ Load exceeds overload protection characteristic of servo ampilifier.

Display Name

Cause

Checkpoint

Finding

Action

50.2 | Thermal overload
error 2 during

operation

(1

Machine struck
something.

Check if the machine
struck something.

Machine struck.

Review the operation
pattern.

Machine did not strike.

Check (2).

@)

Power cable is cut.

Check the power cable.

Problem found.

Modify the wiring.

No problem found.

Check (3).

@)

Incorrect connections
to/from the servo motor.

Check the wiring of U, V
and W phases.

Problem found.

Perform wiring
correctly.

No problem found.

Check (4).

(4)

Electromagnetic brake is
activated.

®)

Servo amplifier is used in
excess of its continuous
output current.

(6)

Servo system is instable
and causing oscillation.

1)

Servo amplifier is faulty.

Examine checkpoints described in the alarm display

"5 1",

(8)

Encoder is faulty.

Replace the servo motor,
and check the
reproducibility of the error.

Not reproduced.

Replace the servo
motor.

50.3 | Thermal overload
error 4 during

operation

Machine struck
something.

@)

Power cable is cut.

@)

Incorrect connections
to/from the servo motor

4)

Electromagnetic brake is
activated.

®)

Servo amplifier is used in
excess of its continuous
output current.

(6)

Servo system is instable
and causing oscillation.

@)

Servo amplifier is faulty.

)

Encoder is faulty.

Examine checkpoints described in the alarm display "50.2".
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Alarm No.50

Name: Overload 1

Stop method: Corresponding axis stops

Alarm description

+ Load exceeds overload protection characteristic of servo ampilifier.

error 2 during a

stop

Display Name Cause Checkpoint Finding Action
50.4 | Thermal overload | (1) | Electromagnetic brake is | Check if the Activated. Review the wiring
error 1 during a activated. electromagnetic brake is
stop activated during Not activated. Check (2).
operation.

(2) | Servo amplifier is used in | Check the effective load | Effective load ratiois | Reduce load.
excess of its continuous | ratio with MR large. Check operation
output current. Configurator. pattern.

Use servo motor that
provides larger output.
Effective load ratiois | Check (3).
small.

(3) | Hunting occurs during Check for hunting. Hunting occurs. Adjust the gain.
servo lock. Hunting does not Check (4).

occur.

(4) | After the overload alarm | Check if the alarm is Not reset. Reset the alarm after
has been output, the reset after waiting 30 sufficient cool-off time.
operation is restarted minutes or longer
without having cool-off subsequent to the output Reset. Check (5).
time. of the alarm.

(5) | Servo amplifier is faulty. Replace the servo Not reproduced. Replace the servo
amplifier, and check the amplifier.
reproducibility of the error.

50.5 | Thermal overload | (1) | Machine struck Check if the machine Machine struck. Review the operation

something. struck something. pattern.
Machine did not strike. | Check (2).
(2) | Power cable is cut. Check the power cable. Problem found. Modify the wiring.
No problem found. Check (3).
(3) [ Incorrect connections Check the wiring of U, V | Problem found. Perform wiring
to/from the servo motor. [ and W phases. correctly.
No problem found. Check (4).

(4)

Electromagnetic brake is
activated.

®)

Servo amplifier is used in
excess of its continuous
output current.

(6)

Hunting occurs during a
stop.

7

—

Servo amplifier is faulty.

Examine checkpoints described in the alarm display "50.4".

®

=

Encoder is faulty.

Replace the servo motor,
and check the
reproducibility of the error.

Not reproduced.

Replace the servo
motor.
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Alarm No.50

Name: Overload 1

| Stop method: Corresponding axis stops

Alarm description

+ Load exceeds overload protection characteristic of servo ampilifier.

Display | Name Cause Checkpoint | Finding Action
50.6 | Thermal overload | (1) | Machine struck Examine checkpoints described in the alarm display "50.5".
error 4 during a something.
stop (2) | Power cable is cut.
(3) | Incorrect connections
to/from the servo motor.
(4) | Electromagnetic brake is
activated.
(5) | Servo amplifier is used in
excess of its continuous
output current.
(6) | Hunting occurs during a
stop.
(7) | Servo amplifier is faulty.
(8) | Encoder is faulty.
Alarm No.51 Name: Overload 2 Stop method: Corresponding axis stops
Alarm description - Machine collision or the like caused maximum output current to flow for several seconds continuously.
Display Name Cause Checkpoint Finding Action
51.1 | Thermal overload | (1) | Power cable is cut. Check the power cable. Misconnection found. | Modify the wiring.
error 3 during Normal. Check (2).
operation (2) | Incorrect connections Check the wiring of U, V | Problem found. Modify the wiring.
to/from the servo motor. [ and W phases. No problem found. Check (3).
(3) | Misconnection of encoder | Check the encoder cable | Problem found. Check the cable
cable. connection. connection.
No problem found. Check (4).
(4) | Machine struck Check if the machine Machine struck. Review the operation
something. struck something. pattern.
Machine did not strike. | Check (5).

(5) | Torque is saturated. Check the torque during | Torque is saturated. Review the operation
the operation. pattern.

Torque is not Check (6).
saturated.

(6) | Servo amplifier is faulty. Replace the servo Not reproduced. Replace the servo
amplifier, and check the amplifier.
reproducibility of the error. | Reproduced. Check (7).

(7) | Encoder is faulty. Replace the servo motor, | Not reproduced. Replace the servo
and check the motor.
reproducibility of the error.

51.2 | Thermal overload | (1) | Power cable is cut. Examine checkpoints described in the alarm display "51.1".
error 3 during a (2) | Incorrect connections
stop to/from the servo motor.
(3) | Misconnection of encoder
cable.
(4) | Machine struck
something.

(5) | Torque is saturated.

(6) | Servo amplifier is faulty.

(7) | Encoder is faulty.
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Alarm No.52

Name: Error excessive

Stop method: Corresponding axis stops

Alarm description

+ The droop pulses existing between the model position and the actual servo motor position exceeds the

deviation at 0
torque limit

value.

alarm level.
Display Name Cause Checkpoint Finding Action
52.3 | Excess droop (1) | Power cable is cut. Check the power cable. No connection (open | Modify the wiring.
pulse phase).
No problem found. Check (2).

(2) | Misconnection of the Check the connection of | Misconnection found. | Modify the wiring.
servo motor. U, V and W phases. Misconnection not Check (3).

found.

(3) | Misconnection of encoder | Check the axis where Misconnection found. | Modify the wiring.
cable. encoder cable is Misconnection not Check (4).

connected. found.

(4) | Torque limit value is too | Check the torque limit Torque limit value is Increase the torque
small. value. small. limit value.

Within the setting Check (5).
range.

(5) | Machine struck Check if the machine Struck. Review the operation
something. struck something. pattern.

Did not strike. Check (6).
(6) | Torque shortage. Check if the torque is Torque is saturated. Reduce load.
saturated. Check operation
pattern.
Use servo motor that
provides larger output.
Torque is not Check (7).
saturated.

(7) | Equipment cannot be Check the bus voltage Bus voltage is low. Review the power
started because of torque | using MR Configurator . supply voltage.
shortage caused by the —

Bus voltage is high. Check (8).
power supply voltage
drop.

(8) | Acceleration/deceleration | Set acceleration/ Not reproduced. Review the operation
time constant is too deceleration time longer, pattern.
small. and check the Reproduced. Check (9).

reproducibility of the error.

(9) | Position loop gain is too | Change the position loop | Not reproduced. Review the position
small. gain, and check the loop gain.

reproducibility of the error. | Reproduced. Check (10).

(10)| Servo motor shaft is Measure the actual servo | Motor moves. Check the machine.

rotated by external force. | motor position in the
Does not move. Check (11).
servo lock status.

(11)| Encoder is faulty. Replace the servo motor | Alarm does not occur. | Replace the servo
and check the motor.
reproducibility of the error.

52.4 | Maximum (1) | Torque limit is set to 0. Check the torque limit Torque limit is 0. Increase the torque

limit value.
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Alarm No. 8A

Name: USB communication time-out error

Stop method: All axes stop

Alarm description

+ Communication between the servo amplifier and a communication device (PC, etc.) stops for the

specified time or longer.

specification is
transmitted.

Display Name Cause Checkpoint Finding Action
8A.1 | USB (1) | Communication Check if commands are | Not sent. Send commands from
communication commands are not sent. [ sent from the personal the personal
time-out error computer. compulter.
Sent. Check (2).

(2) | USB cable has breakage. | Replace the USB cable Not reproduced. Replace the USB
and check the cable.
reproducibility of the error. | Reproduced. Check (2).

(3) | Servo amplifier is faulty. Replace the servo Not reproduced. Replace the servo
amplifier, and check the amplifier.
reproducibility of the error.

Alarm No. 8E Name: USB communication error Stop method: All axes stop
Alarm description - USB communication error occurs between the servo amplifier and a communication device (PC, etc.)
Display Name Cause Checkpoint Finding Action
8E.1 |USB (1) | USB cable is faulty. Replace the USB cable Not reproduced. Replace the USB
communication and check the cable.
receive error reproducibility of the error. | Reproduced. Check (2).
(2) | Setting of communication | Check the Incorrect setting Review the setting.
device (personal communication setting of | found.
computer, etc.) is the communication Setting is correct. Check (3).
improper. device.

(3) | Servo ampilifier is faulty. Replace the servo Not reproduced. Replace the servo
amplifier, and check the amplifier.
reproducibility of the error.

8E.2 |USB (1) | Setting of communication | Check the Incorrect setting Review the setting.
communication device (personal communication setting of [ found.
checksum error compulter, etc.) is the communication
improper. device.
8E.3 |USB (1) | Character not in the Check the character code | Character not in the Modify the send
communication specification is at transmission. specification is command.
character error transmitted. transmitted.
Only character in the | Check (2).

(2) | Communication protocol
is faulty.

Check if transmission
data conforms the
communication protocol.

Does not conform.

Modify transmission
data according to the
communication
protocol.

Conforms.

Check (3).

(3) | Setting of communication
device (personal
computer, etc.) is
improper.

Check the
communication setting of
the communication
device.

Incorrect setting
found.

Review the setting.
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Alarm No. 8E

Name: USB communication error

Stop method: All axes stop

Alarm description

+ USB communication error occurs between the servo amplifier and a communication device (PC, etc.)

specification is
transmitted.

Display Name Cause Checkpoint Finding Action
8E.4 | USB (1) | Command not in the Check the command Command notin the | Modify the send
communication specification is code at transmission. specification is command.
command error transmitted. transmitted.
Only commands in the | Check (2).
specification is
transmitted.
(2) | Communication protocol | Check if transmission Does not conform. Modify transmission
is faulty. data conforms the data according to the
communication protocol. communication
protocol.
Conforms. Check (3).
(3) | Setting of communication | Check the Incorrect setting Review the setting.
device (personal communication setting of | found.
computer, etc.) is the communication
improper. device.
8E.5 |USB (1) | Data No. not in the Check the data No. at Data No. not in the Modify the send
communication specification is transmission. specification is command.
data No. error transmitted. transmitted.
Only data No. in the Check (2).

@)

Communication protocol
is faulty.

Check that transmission
data conforms the
communication protocol.

Does not conform.

Modify transmission
data according to the
communication
protocol.

Conforms.

Check (3).

3

=

Setting of communication
device (personal
compulter, etc.) is
improper.

Check the
communication setting of
the communication
device.

Incorrect setting
found.

Review the setting.
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8.4 Remedies for warnings

/\ CAUTION

If an absolute position counter warning (E3.00) occurred, always make home position
setting again. Not doing so may cause unexpected operation.

POINT |

- When any of the following alarms has occurred, do not resume operation by
switching power of the servo amplifier OFF/ON repeatedly. The servo amplifier and
servo motor may become faulty. If the power of the servo amplifier is switched
OFF/ON during the alarms, allow more than 30 minutes for cooling before
resuming operation.

* Main circuit device overheat warning (91.01)
* Excessive regenerative warning (E0.)
* Overload warning 1 (E1.00)

When a warning whose stop method is all axis stop in the following table occurs, the servo amplifier goes into
the servo-off status and the servo motor stops at the warning occurrence.
If any other warning occurs, operation can be continued but an alarm may take place or proper operation may

not be performed.

Remove the cause of warning according to this section. Use the MR Configurator to refer to a factor of warning

occurrence.
Warning No. 91 Name: Main circuit device overheat warning Stop method: Axes can operate (waming
detected at both axes)
Warning description + The temperature inside of the servo amplifier exceeds the warning level.
Display Name Cause Checkpoint Finding Action
91.1 | Main circuit (1) | The temperature inside of | Check the surrounding air | Surrounding Lower the surrounding
device overheat the servo amplifier is temperature of the servo | temperature is high. air temperature.
warning high. amplifier. (over 55°C)
Surrounding Check (2).
temperature is low.
(2) | Specification of close Check the specification of | Specification not met. | Use according to the
mounting is not met. close mounting. specification.
91.2 | Board (1) | The temperature inside of | Examine checkpoints described in the alarm display "91.1".
temperature the servo amplifier is
warning high.
(2) | Specification of close

mounting is not met.




8. TROUBLESHOOTING

Warning No. 92

Name: Battery cable disconnection warning

Stop method: Axes can operate (detected at

the corresponding axis).

Warning description

- Battery voltage of absolute position detection system is low.

Display Name

Cause

Checkpoint

Finding

Action

92.1 | Encoder battery
disconnection
warning signal

detection

(

-

Battery cable has
breakage.

Check the battery cable.

Problem found.

Replace the battery.
Repair the cable.

No problem found.

Check (2).

@)

Battery voltage is
decreasing (detected by
encoder).

Measure the battery
voltage.

Below 3.0VDC.

Replace the battery.

3.0VDC or more.

Check (3).

@)

Encoder cable has
breakage.

Check for breakage of the
encoder cable.

Problem found.

Replace of repair the
encoder cable.

Warning No. 96

Name: Home position setting warning

Stop method: Axes can operate (detected by

the corresponding axis).

Warning description

- Home positioning cannot be made.

Display Name Cause Checkpoint Finding Action

96.1 | In-position error | (1) | In-position (INP-A/INP-B) | Measure the number of In-position set value or | Adjust the gain to
at home did not turn on within the [ droop pulses during larger. make the number
positioning specified time during home positioning. within In-position

home positioning. setting range.
Remove the cause of
droop pulse
occurrence.
Below INP set value. | Contact your local
sales office.

96.2 | Command input | (1) | Command is input during | Check if the command is [ Command is input. Input command after
error at home home positioning. input during home home positioning is
positioning positioning. completed.

Command is not input. | Check (2).
(2) | Creep speed is high. Reduce the creep speed, | Not reproduced. Reduce the creep
and check the speed.
reproducibility of the error.

Warning No. 9F

Name: Battery warning

Stop method: Axes can operate (warning

detected at both axes).

Warning description

- Battery voltage of absolute position detection system is low.

Display Name

Cause

Checkpoint

Finding

Action

9F.1 [ Low battery

(1)

Battery voltage is low.

Measure the battery
voltage.

Below 3.2VDC.

Replace the battery.
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Warning No. EO

Name: Excessive regeneration warning

Stop method: Axes can
detected at both axes)

operate (warning

Warning description

* There is a possibility that regenerative power may exceed
regenerative resistor or regenerative option.

permissible regenerative power of built-in

Display Name Cause Checkpoint Finding Action
EO.1 | Excessive (1) | Permissible regenerative | Check the regenerative 85% or more. Reduce the frequency
regeneration power of the built-in load ratio with MR of positioning.
warning regenerative resistor or Configurator. Increase the

regenerative option is
over 85%.

deceleration time
constant.

Reduce the load.
Use a regenerative
option if not being
used.

Warning No. E1

Name: Overload warning 1

Stop method: Axes can
the corresponding axis)

operate (detected at

Warning description * There is a possibility that overload alarm (50.1, 51.00) may occur.
Display Name Cause Checkpoint Finding | Action
E1.1 | Thermal overload | (1) | Load is 85% or larger of [ Examine checkpoints described in the alarm display "50.1".

warning 1 during
operation

the overload alarm (50.1)
alarm level.

E1.2

Thermal overload
warning 2 during
operation

™

Load is 85% or larger of
the overload alarm (50.2)
alarm level.

Examine checkpoints described in the alarm display "50.2".

E1.3

Thermal overload
warning 3 during
operation

™

Load is 85% or larger of
the overload alarm (51.1)
alarm level

Examine checkpoints described in the alarm display "51.1".

E1.4

Thermal overload
warning 4 during
operation

™

Load is 85% or larger of
the overload alarm (50.3)
alarm level.

Examine checkpoints described in the alarm display "50.3".

E1.5

Thermal overload
warning 1 during
a stop

™

Load is 85% or larger of
the overload alarm (50.4)
alarm level.

Examine checkpoints described in the alarm display "50.4".

E1.6

Thermal overload
warning 2 during
a stop

™

Load is 85% or larger of
the overload alarm (50.5)
alarm level.

Examine checkpoints described in the alarm display "50.5".

E1.7

Thermal overload
warning 3 during
a stop

™

Load is 85% or larger of
the overload alarm (51.2)
alarm level.

Examine checkpoints described in the alarm display "52.1".

E1.8

Thermal overload
warning 4 during
a stop

™

Load is 85% or larger of
the overload alarm (50.6)
alarm level.

Examine checkpoints described in the alarm display "50.6".
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Warning No. E3

Name: Absolute position counter warning

Stop method: Axes can operate (detected at

the corresponding axis)

Warning description

- The multi-revolution counter value of the absolute position encoder exceeds the maximum revolution
range.
+ Absolute position encoder pulses are faulty.

Display Name Cause Checkpoint Finding Action

E3.1 | Absolute (1) | The travel distance from | Check the multi-revolution | 32768 rotation or Review the operation
positioning the home position is counter with MR more. range.
counter travel 32768 rotation or more in | Configurator. Make home position
distance excess the absolute position return.
warning system.

E3.2 | Absolute (1) | Fault is generated from Check for noise and other | Problem found. Take countermeasure
positioning the surrounding factors. according to the
counter warning environment. cause.

No problem found. Check (2).
(2) | Encoder is faulty. Replace the servo motor | Error is not Replace the servo
and check the reproduced. motor.
reproducibility of the error.

E3.5 | Absolute (1) | Fault is generated from Check for noise and other | Problem found. Take countermeasure
positioning the surrounding factors. according to the
counter in environment. cause.
encoder warning No problem found. Check (2).

@

-

Encoder is faulty.

Replace the servo motor
and check the
reproducibility of the error.

Error is not
reproduced.

Replace the servo
motor.

Warning No. E4

Name: Parameter warning

Stop method: Axes can operate (detected at

the corresponding axis)

Warning description

- At parameter write, write to parameter outside of the setting range is attempted.

Display

Name

Cause

Checkpoint

Finding

Action

E4.1

Parameter setting
range error
warning

(1)

Parameter value set from

the servo system

controller is outside of the

setting range.

Check the parameter set
from the servo system
controller.

Outside of the setting
range.

Set a parameter within
the range.

Warning No. E6

Name: Servo forced stop warning

Stop method: All axes stop

Warning description

- Forced stop signal is turned off.

Display Name Cause Checkpoint Finding Action
E6.1 | Servo forced stop | (1) | Forced stop (EM1) is Check the forced stop OFF Ensure safety and
warning turned off. (EM1). deactivate (turn on).
forced stop (EM1).
ON Check (2).
(2) | 24VDC of external power | Check if 24VDC of Not input. Input 24VDC.
supply is not input. external power supply is Input. Check (3).

input.

©)

Servo amplifier is faulty.

Replace the servo
amplifier, and check the
reproducibility of the error.

Not reproduced.

Use the newly
replaced servo
amplifier.
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Warning No. E7

Name: Controller forced stop warning

Stop method: All axes stop

Warning description

+ Forced stop signal is input from the servo system controller.

Display Name

Cause

Checkpoint

Finding

Action

E7.1 | Controller forced

stop warning

(

-

Forced stop signal was
input from the servo
system controller.

Check if the servo system
controller is in forced stop
status.

In forced stop status.

Ensure safety and
deactivate forced stop
signal of the controller.

Warning No. E8

Name: Cooling fan speed reduction warning

Stop method: Axes can operate (warning

detected at both axes)

Warning description

* The speed of cooling fan drops to or below the warning level.

Display Name Cause Checkpoint Finding Action
E8.1 | Decreased (1) | Foreign matter is caught | Check for foreign matter | Adhered. Remove the foreign
cooling fan speed in the fan causing adhesion. matter.
warning decreased speed. Not adhered. Check (2).

@)

Cooling fan life expiration.

Check the cumulative
power supply time of the
servo amplifier.

Life is expired.

Replace the servo
amplifier, or repair
(replace) the cooling
fan.

Warning No. E9

Name: Main circuit off warning

Stop method: All axes stop (warning detected

at both axes).

Warning description

- Servo-on command is input when the main circuit power is off.

- Bus voltage drops when servo motor is running below 50r/min.

Display Name Cause Checkpoint Finding Action
E9.1 | Servo-on signal (1) | Main circuit power is off. | Check the main circuit Not input. Turn on the main
on at main circuit power input. circuit power.
off Input. Check (2).
(2) | Connector for the main Check the connector of Disconnected. Connect properly.
circuit power is the main circuit power.
. No problem found. Check (3).
disconnected.
(3) | Bus voltage is below Check the bus voltage Below 215VDC. Review the wiring.
215VDC. value with MR Review the power
Configurator. supply capacity.
E9.2 | Bus voltage drop | (1) | Bus voltage drops when | Check the bus voltage Below 200VDC. Review the power
during low speed motor is running below value at the monitor. supply capacity.
operation 50[r/min]. Set acceleration time
longer.
E9.3 | Ready-onsignal [ (1) | Main circuit power is off. | Examine checkpoints described in the alarm display "E9.1".
on at main circuit | (2) | Connector for the main
off circuit power is
disconnected.
(3) | Bus voltage is below
215VDC.
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Warning No. EB

Name: The other axis fault warning

Stop method: All axes stop (warning detected
at both axes).

Warning description

* In the other axis, alarm demanding all axes stop (11.0, 15.00, 17.00, 24.00 and 32.00) is output.

Display Name

Cause

Checkpoint

Finding Action

EB.1 | The other axis
fault warning

(1

Alarm No. 11.00 is output
in the other axis.

Check that Alarm No.
11.00 is output in the
other axis.

Alarm is output. Remove the cause of
Alarm No. 11.00 in
other the axis.

@)

Alarm No. 15.00 is output
in the other axis.

Check that Alarm No.
15.00 is output in the
other axis.

Alarm is output. Remove the cause of
Alarm No. 15.00 in
other the axis.

@)

Alarm No. 17.00 is output
in the other axis.

Check that Alarm No.
17.00 is output in the
other axis.

Alarm is output. Remove the cause of
Alarm No. 17.00 in
other the axis.

(4)

Alarm No. 24.00 is output
in the other axis.

Check that Alarm No.
24.0 is output in the
other axis.

Alarm is output. Remove the cause of
Alarm No. 24.00 in
other the axis.

®)

Alarm No. 32.00 is output
in the other axis.

Check that Alarm No.
32.0 is output in the
other axis.

Alarm is output. Remove the cause of
Alarm No. 32.00 in
other the axis.

Warning No. EC

Name: Overload warning 2

Stop method: Axes can operate (detected at
the corresponding axis).

Warning description

+ The operation, in which current exceeding the rating flows

servo motor, is repeated.

intensively in any of U, V and W phases of the

Display Name

Cause

Checkpoint

Finding Action

EC.1 [ Overload warning
2

—
[N
~

During a stop, current
flows intensively in any of
U, V and W phases of the
servo motor repeatedly.

Change the stop position

and check the

reproducibility of the error.

Not reproduced. Reduce the
positioning frequency
at the specific
positioning address.

Reproduced. Check (2).
(2) | Load is too large or the Check the effective load | Effective load ratiois | Reduce the load.
capacity is not enough. ratio with MR large. Use servo amplifier
Configurator. and servo motor with
larger capacities.

Warning No. ED

Name: Output watt excess warning

Stop method: Axes can operate (detected at
the corresponding axis).

Warning description

* The status, in which the output wattage (speed x torque) of the servo motor exceed the rated output,
continues steadily.

Display Name Cause Checkpoint Finding Action
ED.1 [ Output watt (1) | Output wattage of the Measure motor speed Output wattage Reduce the servo
excess servo motor exceeds and torque with MR exceeds 150% of the | motor speed.
150% of the rated output. | Configurator. rated output. Reduce the load.




9. OUTLINE DRAWINGS

9. OUTLINE DRAWINGS

9.1 Servo amplifier

(1) MR-J3W-22B/MR-J3W-44B

2- $6 mounting hole

Y =
6 [lo

[Unit: mm]

(Note)
Cooling fan
air intake

Note. Cooling fan is equipped only with MR-J3W-44B. It is not necessary to drill air holes on the control box surface for the cooling

fan.
- Terminal signal layout ~

CNP1

L |1

L2 |2

Ls |3

CNP2

P+ | L1 |1

C | L2 |2

D 3

A B

CNP3A

W | U |1

@V |2

A B

CNP3B

Wi|uUpp

S|V

A B
PE(D) Screw size: M4

@ Tightening torque: '

1.2 [N-m] (10.6 [Ib-in])
N

J

Mass: 1.4 [kg] (3.09 [Ib])

(o]
X
o
Approx. 60 &
pp %
2o}
0| ©
+o| <
x
ol 2
0| Q
~— | Q]
<
4-M5 screw
N
Approx. 6 Approx. 6
©
48x0.3 §
[oX
Q)
<

Mounting hole process drawing

Mounting screw
Screw size: M5
Tightening torque: 3.24 [N - m] (28.7 [Ib - in])
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(2) MR-J3W-77B/MR-J3W-1010B

2- $6 mounting hole

CNP1

CNP2
CNP3A

CNP3B
PE

OIS i

156
168

Terminal signal layout

p
CNP1

L |1

L2 |2

Ls |3

CNP2
P+ | Lu |1

C | L2t |2

D 3

A B

CNP3A

W | U |1

@ v

A B

CNP3B

W | U [

S|V

A B

PE(®) Screw size: M4
@ Tightening torque: _
1.2 [N+m] (10.6 [Ib-in])
N\

J/

[Unit: mm]
_Approx. 80 195 ‘
| |
]
[ 1
Cooling f
ﬁ ai(rxi)nltggquean
SW3
00l 300000
QHH 0000000 D
0g| §000000

000000000000
L 000000000000 | e
000000000000

Mass: 2.3 [kg] (5.07 [Ib])

Approx. 100

Approx. 6

156+0.5
Approx. 168

4-M5 screw

Approx. 6 88=+0.3

Approx. 6

Approx. 6

Mounting hole process drawing

Mounting screw
Screw size: M5
Tightening torque: 3.24 [N - m] (28.7 [Ib - in])
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9.2 Connector

(1) CN1A - CN1B connector

[Unit: mm]
FO-PF2D103 FO-PF2D103-S
4.8 4.8
~ <
2 S e 17 o 217
) N 3 {
I [ 1§
A Y < 2.3 v 23
S R (&2 — y @
< U O O ,
17.6+0.2 8 176202 o
20.9+0.2 20.9%0.2

(2) Miniature delta ribbon (MDR) system (3M)
(a) One-touch lock type

[Unit: mm]

ol

Logo etc, are indicated here.

T=r

e
[*2]
®lo
[s¢]
N
y
Connector Shell kit Each type of dimension
A B C D E
10126-3000PE 10326-52F0-008 25.8 37.2 14.0 10.0 12.0
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(b) Jack screw M2.6 type
This is not available as option.

[Unit: mm]

o ;S 8@
B ol & PN
o © | ©
|
S*U B |
Connector Shell kit Each type of dimension
A B o] D E F
10126-3000PE 10326-52A0-008 25.8 37.2 14.0 10.0 12.0 31.3
(3) SCR connector system (3M)
Receptacle: 36210-0100PL
Shell kit : 36310-3200-008
39.5
34.8
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10. CHARACTERISTICS

10.1 Overload protection characteristics

An electronic thermal relay is built in the servo amplifier to protect the servo motor, the servo amplifier and the
servo motor power lines from overloads. Overload 1 alarm (50.00) occurs if overload operation performed is
above the electronic thermal relay protection curve shown in any of Figs 10.1. Overload 2 alarm (51.0) occurs if
the maximum current flew continuously for several seconds due to machine collision, etc. Use the equipment on
the left-hand side area of the continuous or broken line in the graph.

In a machine like the one for vertical lift application where unbalanced torque will be produced, it is
recommended to use the machine so that the unbalanced torque is 70% or less of the rated torque.

When closely mounting MR-J3W-44B, operate the servo amplifier at 90% or smaller effective load ratio.

Servo amplifier MR-J3W series has solid-state servo motor overload protection. (The motor full load current is
115% rated current.)

1000 ; 1000 T
'\\ Y \\\
\ \ o Y \
N In operation <~ | i
100 N _ 100 N| i n operation
= > X = N
: : O
= 40 In servo lock " ] = 10 In servo lock " ]
5 1 2 X \
=1 \ © 1 \
: S e
S S~ o © ~
1 = 1 -
0.1 0.1
0 50 100 150 200 250 300 0 50 100 150 200 250 300 350 400

(Note 1) Load ratio [9¢] (Note 1, 2) Load ratio [9]

HF-MP053/13 HF-MP23/43/73

HF-KP053/13 HF-KP23/43/73

HF-SP51/81/52/102
HC-UP72

HC-LP52/102
HF-JP53/73/103

Note 1. If operation that generates torque more than 100% of the rating is performed with an abnormally high frequency in a servo motor
stop status (servo lock status) or in a 30r/min or less low-speed operation status, the servo amplifier may fail even when the

electronic thermal relay protection is not activated.
2. The operation time at the load ratio of 300 to 400 applies when the maximum torque of HF-JP servo motor is increased to 400.

Fig. 10.1 Electronic thermal relay protection characteristics
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10.2 Power supply equipment capacity and generated loss

(1) Amount of heat generated by the servo amplifier
Table 10.1 indicates servo amplifiers' power supply capacities and losses generated under rated load. For
thermal design of an enclosure, use the values in Table 10.1 in consideration for the worst operating
conditions. The actual amount of generated heat will be intermediate between values at rated torque and
servo off according to the duty used during operation. When the servo motor is run at less than the
maximum speed, the power supply capacity will be smaller than the value in the table, but the servo
amplifier's generated heat will not change.
Values shown in the table are the values when same servo motors are used for the A-axis and the B-axis.
When using different servo motors for the A-axis and the B-axis, calculate the mean of the two servo motor
values, and use the mean value as a reference.

Table 10.1 Power supply capacity and generated heat per servo amplifier at rated output

(Note 1) (Note 2) Area required for
Servo motor x 2 Power supply Servo amplifier-generated heat [W] heat dissipation

capacity [KVA] At rated torque With servo off [m2]
HF-KP053 0.6 35 15 0.7
HF-KP13 0.6 35 15 0.7
HF-KP23 1 35 15 0.7
HF-KP43 1.8 55 15 1.1
HF-KP73 2.6 85 15 1.7
HF-MP053 0.6 35 15 0.7
HF-MP13 0.6 35 15 0.7
HF-MP23 1 35 15 0.7
HF-MP43 1.8 55 15 1.1
HF-MP73 2.6 85 15 1.7
HF-SP51 2.0 55 15 1.1
HF-SP81 3.0 90 15 1.8
HF-SP52 2.0 55 15 1.1
HF-SP102 3.4 90 15 1.8
HC-LP52 2.0 55 15 1.1
HC-LP102 3.4 90 15 1.8
HC-UP72 2.6 85 15 1.7
HF-JP53 2.0 55 15 1.1
HF-JP73 2.6 85 15 1.7
HF-JP103 3.4 90 15 1.8

Note 1. Note that the power supply capacity will vary according to the power supply impedance. This value is

applicable when the Power factor improving AC reactor is not used.

2. Heat generated during regeneration is not included in the servo amplifier-generated heat. To calculate heat

generated by the regenerative option, refer to section 11.2.
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(2) Heat dissipation area for enclosed servo amplifier
The enclosed control box (hereafter called the control box) which will contain the servo amplifier should be
designed to ensure that its temperature rise is within +10°C at the ambient temperature of 40°C. (With a 5°C
(41°F) safety margin, the system should operate within a maximum 55°C (131°F) limit.) The necessary
enclosure heat dissipation area can be calculated by Equation 10.1.

P
TK-AT

A e (10.1)

where, A : Heat dissipation area [m?]
P :Loss generated in the control box [W]
AT : Difference between internal and ambient temperatures [°C]
K  :Heat dissipation coefficient [5 to 6]

When calculating the heat dissipation area with Equation 10.1, assume that P is the sum of all losses
generated in the enclosure. Refer to Table 10.1 for heat generated by the servo ampilifier. "A" indicates the
effective area for heat dissipation, but if the enclosure is directly installed on an insulated wall, that extra
amount must be added to the enclosure's surface area.

The required heat dissipation area will vary wit the conditions in the enclosure. If convection in the enclosure
is poor and heat builds up, effective heat dissipation will not be possible. Therefore, arrangement of the
equipment in the enclosure and the use of a cooling fan should be considered.

Table 10.1 lists the enclosure dissipation area for each servo amplifier when the servo ampilifier is operated
at the ambient temperature of 40°C (104°F) under rated load.

(Outside) (Inside)

Air flow

Fig. 10.2 Temperature distribution in enclosure

When air flows along the outer wall of the enclosure, effective heat exchange will be possible, because the
temperature slope inside and outside the enclosure will be steeper.
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10.3 Dynamic brake characteristics

POINT |

- Dynamic brake operates at occurrence of alarm, servo forced stop warning (E6.1),
and controller forced stop warning (E7.1), and when power is turned off. Do not use
dynamic brake to stop in a normal operation as it is the function to stop in
emergency.

= For a machine operating at the recommended load to motor inertia ratio or less, the
estimated number of usage times of the dynamic brake is 1000 times while the
machine decelerates from the rated speed to a stop once in 10 minutes.

- Be sure to make forced stop (EM1) valid after servo motor stops when using forced
stop (EM1) frequently in other than emergency.

10.3.1 Dynamic brake operation

(1) Calculation of coasting distance
Fig. 10.3 shows the pattern in which the servo motor comes to a stop when the dynamic brake is operated.
Use Equation 10.2 to calculate an approximate coasting distance to a stop. The dynamic brake time
constant t varies with the servo motor and machine operation speeds. (Refer to (2) of this section.)

ON
Forced stop (EM1)

OFF

Dynamic brake
time constant ©

Vo
Machine speed

te Time

Linax :2;/—8 '{te”[“j—”} ...................................................................................................................... (10.2)
Lmax : Maximum coasting diStanCe ............ccueiiiiiiiie et eeee e [mm][in]
Vo : Machine rapid fEEA rate ........ccueeiiie i [mm/min][in/min]
Jum : Servo motor inertial moment...... ..o e [x10* kg - m?][oz * in?]
Ju : Load inertia moment converted into equivalent value on servo motor shaft ....[><1O'4 kg - mz][oz - in?
T : Dynamic brake time CONSIANT ...t [s]
te : Delay time Of CONTrol SECHON.........cciiiieie e et [s]

There is internal relay delay time of about 10ms.
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(2) Dynamic brake time constant
The following shows necessary dynamic brake time constant t for the equations (10.2).

25 25
7y ) 73
g 20 £ 20 \
-: 1
§ 15 g 15 23
o 2
g 10 g 10 053
) ) 13
E 5 g 5
. 13053 3
O 1000 2000 3000 4000 5000 6000 Oo 1000 2000 3000 4000 5000 6000
Speed [r/min] Speed [r/min]
HF-MP series HF-KP series
60 120
) )
£ >0 £ 100 52
z 40 £ 80
2 30 3 60
8 8
S 20 o 40
E 10 = 20
O 500 1000 1500 2000 00 500 1000 1500 2000 2500 3000
Speed [r/min] Speed [r/min]
HF-SP1000r/min series HF-SP2000r/min series
100 200
90 D
2 80 2 £ 160
: 70 Z 120 X
= 60 §
© n
g 90 € 80
s 40 o
é 30 _g 40
|_
s 20 0
10 0 500 1000 1500 2000
00 500 1000 1500 2000 Speed [r/min]
Speed [r/min]
HC-UP series HC-LP series
260
- 53
B 220
e 180
c
£ 140
c
5 100 103
73
g 60
E
20

00 1000 2000 3000 4000 5000 6000
Speed [r/min]

HF-JP3000r/min series
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10.3.2 The dynamic brake at the load inertia moment

Use the dynamic brake under the load inertia moment ratio indicated in the following table. If the load inertia
moment is higher than this value, the dynamic brake may burn. If there is a possibility that the load inertia
moment may exceed the value, contact your local sales office.

The values of the load inertia moment ratio in the table are the values at the maximum rotation speed of the
servo motor.

Servo motor Load inertia moment ratio
series [times]
HF-KP
HF-MP
HF-SP
HC-UP
HC-LP
HF-JP

30

10.4 Cable bending life

The bending life of the cables is shown below. This graph calculated values. Since they are not guaranteed
values, provide a little allowance for these values.

1x108 a
5x107
1107 a : Long bending life encoder cable
5%106 Long bending life motor power cable
Long bending life motor brake cable
SSCNETII cable using long distance cable
1%108 b : Standard encoder cable
s Standard motor power cable
5x10 Standard motor brake cable
SSCNETII cable using inside panel standard cord
- SSCNETII cable using outside panel standard cable
(0]
£ 1X10°
QL 5X10*
=
c
S
c
@ 1X104
L1171 b
5x10°3 =
//
1x108 af
4 7 10 20 40 70 100 200

Bending radius [mm]
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10.5 Inrush currents at power-on of main circuit and control circuit

The following table indicates the inrush currents (reference data) that will flow when the maximum permissible
voltage (253VAC) is applied at the power supply capacity of 2500kVA and the wiring length of 1m. Even when
you use a 1-phase 200VAC power supply with MR-J3W-22B and MR-J3W-44B, the inrush currents of the main
circuit power supply is the same.

Inrush currents (Ao-p)

Servo amplifier

Main circuit power supply (L1, Ly, L3) Control circuit power supply (L11, L21)
MR-JSW-228 120A (Attenuated to approx. 2A in 10ms)
MR-J3W-44B 20 to 30A
MR-J3W-77B (Attenuated to approx. OA in 1 to 2ms)

120A (Attenuated to approx. 12A in 20ms)

MR-J3W-1010B

Since large inrush currents flow in the power supplies, always use no-fuse breakers and magnetic contactors.

(Refer to section 11.6.)
When circuit protectors are used, it is recommended to use the inertia delay type that will not be tripped by an

inrush current.
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11. OPTIONS AND AUXILIARY EQUIPMENT

11. OPTIONS AND AUXILIARY EQUIPMENT

* Before wiring or inspection, turn off the power and wait for 15 minutes or more until
ﬁ WARNING the charge lamp turns off. Otherwise, an electric shock may occur. In addition,
always confirm from the front of the servo amplifier, whether the charge lamp is off

or not.

* Use the specified auxiliary equipment and options. Unspecified ones may lead to a
fault or fire.

/\ CAUTION

11.1 Cable/connector sets

POINT |

* The IP rating indicated is the cable's or connector's protection against ingress of
dust and water when the cable or connector is connected to a servo amplifier or
servo motor. If the IP rating of the cable, connector, servo amplifier and servo
motor vary, the overall IP rating depends on the lowest IP rating of all components.

As the cables and connectors used with this servo, purchase the options indicated in this section.

11.1.1 Combinations of cable/connector sets

Personal
computer

Servo system
controller

I:I ﬂ]ﬂ([[:ﬂ <—|Servo amplifier

N

CN5

CN3

I—I?

CN1A

CN1B I:]::]
le— >

Cap
(Servo amplifier
CN4  attachment)

SO0

00—

Battery unit
MR BTCASE]

MR-BAT x8
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Servo amplifier

————————

| E‘ | CNP1 :|
H%4 ECNPZ :|
(Note) B—;EE
sugs | O

CN2A

@ Direct connection (cable length 10m or less, IP65)
20)21)22)23)

> \

@ Junction type (cable length more than10m, IP20)
26)27) 24)25)

U= e

CN2B

(Note)

18)19)

To 24VDC power
supply for
electromagnetic 14)15)16)17)
brake
12)13)
L 8)9)10)11) g\-aXiS
ervo motor
HF-MP
HF-KP
/ =Y
- /
Power supply  grgke Encoder
connector connector  connector
33)37)41)42)
4’@:::::::::::::::%
31)32)39)40)
— M—
363 Servo motor
E@[[E@l HC-LP72
HC-UP52
Power supply Encoder
connector connector
33)37)41)42)
45@:::::::::::::::%@4—
31)32)39)40) g@@
34)38)43)44)
35)
> Servo motor
HF-SP51 - 52
/ I
Power supply  grgke Encoder
connector connector  connector

Note. B-axis options are the same as the A-axis options.
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(Note 1)

No Product Model Description Application
1) | SSCNETI |MR-J3BUSOM Connector: PF-2D103 Connector: PF-2D103 Inside panel
cable Cable length: 0.15to 3m | (Japan Aviation Electronics (Japan Aviation Electronics standard cord
(Refer to section 11.1.5.) | Industry, Ltd.) Industry, Ltd.)
2) [SSCNETH |MR-J3BUSOM-A Outside panel
cable Cable length: 5 to 20m ﬂ]:l> <|:[:E standard
(Refer to section 11.1.5.) cable
3) [SSCNETII | MR-J3BUSLCIM-B Connector: CF-2D103-S Connector: CF-2D103-S Long distance
cable Cable length: 30 to 50m | (Japan Aviation Electronics (Japan Aviation Electronics cable
(Refer to section 11.1.5.) | Industry, Ltd.) Industry, Ltd.)
1l {]
4) | Battery MR-J3BT1CBLOM Socket: DF3-2S-2C Connector: 10120-3000PE For
cable Cable length: 0.3, 1m Socket contact: DF3-2428SC(F)C  Shell kit: 10320-52F0-008 connection
(Hirose Denki) (3M or similar product) with the
battery unit
1 (]
5) | Junction MR-J3BT2CBLOM Socket: DF3-2S-2C Junction plug: DF3-2EP-2C As a junction
battery cable | Cable length: 0.3, 1m Socket contact: DF3-2428SC(F)C  Plug contact: DF3-EP2428PC(F)A | for the battery
(Hirose Denki) (Hirose Denki)
] = s
Socket: DF3-2S-2C
Socket contact: DF3-2428SC(F)C
(Hirose Denki)
6) | USBcable [MR-J3USBCBL3M For CN5 connector For personal computer connector | For
Cable length: 3m mini-B connector (5 pins) A connector connection
with PC-AT
0 (7 compatible
personal
computer
7) | Connector MR-J2CMP2 Connector: 10126-3000PE Quantity: 1
set []::I Shell kit: 10326-52F0-008
(3M or similar product)
8) | Motor power | MR-PWS1CBL [0 M-A1-L IP65
supply cable | Cable length: 2+ 5+ 10m Load side
%Power supply connector lead
EN compliant
9) | Motor power | MR-PWS1CBL O M-A1-H =T HE-MP series IP65
supply cable | Cable length: 2 * 5+ 10m —] HF-KP series Load side
lead

Refer to section 11.1.3 for details.

Long bending
life
EN compliant
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11. OPTIONS AND AUXILIARY EQUIPMENT

(Note 1)

No Product Model Description Application
10) | Motor power | MR-PWS1CBL [0 M-A2-L P65
supply cable | Cable length: 2 * 5+ 10m Opposite-to-
load side lead
Power supply connector .
EN compliant
11) | Motor power | MR-PWS1CBL 00 M-A2-H =71 HE-MP series IP65
supply cable | Cable length: 2 * 5 = 10m — HF-KP series Opposite-to-
load side lead
Refer to section 11.1.3 for details. Long bending
life
EN compliant
12) | Motor power | MR-PWS2CBLO03M-A1-L IP55
supply cable | Cable length: 0.3m % , Power supply connector Load side
T | HF-MP seri load
-MP series .
= HF-KP series EN compliant
Refer to section 11.1.3 for details.
13) | Motor power | MR-PWS2CBL03M-A2-L IP55
supply cable | Cable length: 0.3m % , Power supply connector Opposite-to-
—_—— . load side lead
- HF-MP series EN compliant
HF-KP series P
Refer to section 11.1.3 for details.
14) | Motor brake | MR-BKS1CBL O M-A1-L P65
cable Cable length: 2 + 5 + 10m % Brake connector Load side
— — . lead
— HF-MP series
15) | Motor brake | MR-BKS1CBL [0 M-A1-H HF-KP series P65
cable Cable length: 2 * 5 = 10m Load side
Refer to section 11.1.4 for details. lead
Long bending
life
16) | Motor brake | MR-BKS1CBL [0 M-A2-L P65
cable Cable length: 2 - 5 - 10m % , Brake connector Opposite-to-
—_ —_— HE-MP seri load side lead
-MP series
17) | Motor brake | MR-BKS1CBL [0 M-A2-H ' HF-KP series 1P65
cable Cable length: 2 = 5 = 10m Opposite-to-
. . load side lead
Refer to section 11.1.4 for details. .
Long bending
life
18) | Motor brake | MR-BKS2CBLO3M-A1-L IP55
cable Cable length: 0.3m % , Brake connector Load side
— —_ lead
— HF-MP series
HF-KP series
Refer to section 11.1.4 for details.
19) | Motor brake | MR-BKS2CBLO3M-A2-L IP55
cable Cable length: 0.3m % , Brake connector Opposite-to-

Refer to section 11.1.4 for details.

HF-MP series
HF-KP series

—

load side lead
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11. OPTIONS AND AUXILIARY EQUIPMENT

(Note 1)

No Product Model Description Application
20) | Encoder MR-J3ENCBL O M-A1-L IP65
cable Cable length: 2 * 5 = 10m % E/ncoder connector Load side
—_— . lead
21) |Encoder | MR-J3ENCBL O M-A1-H — EE:',\(/'E e IP65
cable Cable length: 2 = 5 = 10m Load side lead
. . Long bending
Refer to section 11.1.2 (1) for details. life
22) | Encoder MR-J3ENCBL O M-A2-L IP65
cable Cable length: 2 * 5= 10m % E/ncoder connector Opposite-to-
—_— . load side lead
23) | Encoder | MR-JSENCBL 0 M-A2-H R
cable Cable length: 2 = 5 = 10m Opposite-to-
. . load side lead
Refer to section 11.1.2 (1) for details. .
Long bending
life
24) | Encoder MR-J3JCBLO3M-A1-L P20
cable Cable length: 0.3m ._E%ncoder connector Load side
o lead
— HF-MP series
HF-KP series
Refer to section 11.1.2 (3) for details.
25) | Encoder MR-J3JCBLO3M-A2-L IP20
cable Cable length: 0.3m Encoder connector Opposite-to-
- load side lead
- HF-MP serjes
HF-KP series
Refer to section 11.1.2 (3) for details.
26) | Encoder MR-EKCBL O M-L P20
cable Cable length: 20 + 30m e T} -
27) | Encoder MR-EKCBL O M-H P20
cable Cable length: For HF-MP * HF-KP series Long bending
203040 - 50m Refer to section 11.1.2 (2) for details. life
28) | Encoder MR-ECNM P20
connector T/l -
set
For HF-MP - HF-KP series
Refer to section 11.1.2 (2) for details.
29) | Encoder MR-J3JSCBLO3M-A1-L IP65
cable Cable length: 0.3m %_‘:?%/Encoder connector Load side
) lead
= HF-KP series
Refer to section 11.1.2 (4) for details.
30) | Encoder MR-J3JSCBLO3M-A2-L IP65
cable Cable length: 0.3m @ncoder connector Opposite-to-

L HF-MP series

HF-KP series

Refer to section 11.1.2 (4) for details.

load side lead

11-5




11. OPTIONS AND AUXILIARY EQUIPMENT

(Note 1)

No Product Model Description Application
31) | Encoder MR-J3ENSCBL O M-L IP67
cable Cable length: il g]ﬁ@ Standard flex
2+5+10+ 20+ 30m life
32) | Encoder MR-J3ENSCBL OO0 M-H Refer to section 11.1.2 (5) for details. IP67
cable Cable length: Long bending
2:5-10+-20+30"-40 life
* 50m
33) | Encoder MR-J3SCNS P67
connector eI EEEB
set
Refer to section 11.1.2 (5) for details.
34) | Brake MR-BKCNS1 Straight plug: CMV1-SP2S-L P67
connector Socket contact: CMV1-#22BSC-S2-100 EE@]
set (DDK)
For HF-SP series
For HF-JP series
35) | Power MR-PWCNS4 Plug: CE05-6A18-10SD-D-BSS P67
supply Cable clamp: CE3057-10A-1-D EN compliant
connector (DDK)
set Example of applicable cable For HF-SP series
Applicable wire size: 2 to 3.5mm? For HF-JP series
(AWG1 to AWG12)
Cable finish $D: ¢10.5 to 14.1mm
36) | Power MR-PWCNS1 Plug: CE05-6A22-23SD-D-BSS IP65
supply Cable clamp: CE3057-12A-2-D (DDK) EN compliant
connector Example of applicable cable
set Applicable wire size: 2 to 3.5mm? For HC-UP72
(AWG14 to AWG12)  For HC-LP52
Cable finish: $9.5 to 13mm
37) | Encoder MR-J3SCNSA P67
connector Ul E]%
set
For HF-SP * HC-UP * HC-LP series
Refer to section 11.1.2 (5) for details.
38) | Brake MR-BKCNS1A Angle plug: CMV1-AP2S-L P67
connector Socket contact: CMV1-#22BSC-S2-100 EJ%
set (DDK)
For HF-SP series
For HF-JP series
39) | Encoder MR-J3ENSCBL OO0 M-L- P67
cable S06 N & £ (Note 2)
Cable length:
2+5+10+ 20+ 30m For HF-SP/HC-UP/HC-LP/HF-JP series
40) | Encoder MR-J3ENSCBL [0 M-H- Refer to section 11.1.2 (5) for details. P67
cable S06 Long bending

Cable length:
2:5-10+-20+30"40
* 50m

life
(Note 2)
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11. OPTIONS AND AUXILIARY EQUIPMENT

(Note 1)

No Product Model Description Application

41) | Encoder MR-J3SCNS-S06 IP67
connector T m] g:@]] (Note 2)
set

For HF-SP/HC-UP/HC-LP/HF-JP series
Refer to section 11.1.2 (5) for details.

42) | Encoder MR-J3SCNSA-S06 P67
connector anifiil] % (Note 2)
set

For HF-SP/HC-UP/HC-LP/HF-JP series
Refer to section 11.1.2 (5) for details.

43) | Brake MR-BKCNS1-S06 Straight plug: CM10-SP2S-VP-L IP67
connector Socket contact: CM10-#22SC (S2) (D8)-100 m (Note 2)
set (DDK)

For HF-SP series

44) | Brake MR-BKCNS1A-S06 Angle plug: CM10-AP2S-VP-L IP67
connector Socket contact: CM10-#22SC (S2) (D8)-100 g% (Note 2)
set (DDK)

For HF-SP series

45) | Junction MR-TBNATBLO M Connector for the junction terminal  Connector for the servo amplifier For junction
terminal Cable length: 0.5 * 1m block Connector: 10126-6000EL terminal block
block cable | (Refer to section 11.12.) | Connector: 10126-6000EL Shell kit: 10326-3210-000 connection

Shell kit: 10326-3210-000 (3M or similar product)
(3M or similar product)

46) | Junction MR-TB26A Refer to section 11.12
terminal
block

47) | Connector MR-ECN1 Connector: 10126-3000PE Quantity: 20
set I:]::I Shell kit: 10326-52F0-008

(3M or similar product)
48) | Connector MR-J3WCNP12-DM Quantity:
set |:[§ E 1 each
For CNP1 For CNP2
Receptacle housing: Receptacle housing:
J43FSS-03V-KX F32FMS-06V-KXY
Receptacle contact: Receptacle contact:

49) | Connector | MR-J3WCNP12-DM-10P | BJ4F-71GF-M3.0 BF3F-71GF-P2.0 Quantity:

set (Japan Solderless Terminals) (Japan Solderless Terminals) 10 each

Compatible cable example
Cable size: 1.25 to 2.0mm?

(AWG16 to AWG14)

Insulator OD: $2.0 to 3.8mm
Crimping tool (YRF-1130) is
required.

Compatible cable example
Cable size: 1.25 to 2.0mm?

(AWG16 to AWG14)

Insulator OD: $2.4 to 3.4mm
Crimping tool (YRF-1070) is
required.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(ﬁ:) Product Model Description Application
50) | Connector MR-J3WCNP3-DL Use this connector set to directly connect to the servo amplifier using Quantity: 1
set MR-PWS1CBLOM-O. For thin wire
=
For CNP3A/CNP3B
Receptacle housing: F35FDC-04V-K
51) | Connector | MR-J3BWCNP3-DL-20P [ Receptacle contact: LF3F-41GF-P2.0 Quantity: 20
set (Japan Solderless Terminals) For thin wire
Compatible cable example
Cable size: 0.75 to 1.25mm? (AWG19 to AWG16)
Insulator OD: ¢ 1.8 to 2.8mm
Crimping tool (YRF-880) is required.
52) | Connector MR-J3WCNP3-D2L Use this connector set when the MR-PWS1CBLOM-O is not used. Quantity: 1
set For thick wire
=
For CNP3A/CNP3B
Receptacle housing: F35FDC-04V-K
Receptacle contact: BF3F-71GF-P2.0 -
53) | Connector MR-J3WCNP3-D2L-20P . Quantity: 20
(Japan Solderless Terminals) . .
set For thick wire
Compatible cable example
Cable size: 1.25 to 2.0mm? (AWG16 to AWG14)
Insulator OD: $2.4 to 3.4mm
Crimping tool (YRF-1070) is required.
54) | Connector MR-J3WCNP123-SP Items for 1 servo amplifier For 1 servo
set —0 — :g — amplifier
= =l
CNP1 connector CNP2 connector
Quantity: 1 Quantity: 1
Connector: 03JFAT-SAXGFK-43 ~ Model: 08JFAT-SAXYGG-F-KK
(Japan Solderless Terminals) (Japan Solderless Terminals)
Applicable wire size: AWG16to  Applicable wire size: AWG16 to
AWG14 AWG14
55) [ Connector MR-J3WCNP123-SP-10P T Rl — For 10 servo
set II- % amplifier
CNP3A/CNP3B connector
Quantity: 2 Open tool
Model: 04JFAT-SAGG-G-KK Quantity: 1
(Japan Solderless Terminals) Model: J-FAT-OT-EXL
Applicable wire size: AWG19 to (Japan Solderless Terminals)
AWG14

Note 1. 1) to 3), 6) and 8) to 44) are the same as servo amplifier options.
2. Use this option when the connector is expected to receive large vibration and shock.
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.1.2 Encoder cable/connector sets

(1) MR-J3ENCBLOM-A1-L/H - MR-J3ENCBLOM-A2-L/H
These cables are encoder cables for the HF-MP - HF-KP series servo motors. The numerals in the Cable
Length field of the table are the symbols entered in the [ part of the cable model. The cables of the lengths
with the symbols are available.

Cable model Cable length IP rating | Bending life Application
2m 5m 10m
MR-J3ENCBLLOIM-A1-L 2 5 10 IP65 [ Standard | For HF-MP = HF-KP servo
motor

Long .

MR-J3ENCBLLOIM-A1-H 2 5 10 IP65 | Load side lead
bending life

MR-J3ENCBLOIM-A2-L 2 5 10 IP65 [ Standard | For HF-MP = HF-KP servo
. motor

MR-J3ENCBLOM-A2-H | 2 5 | 10 | pes |°" |Opposite-to-load side lead
bending life

(a) Connection of servo amplifier and servo motor

Servo amplifier

‘ MR-J3ENCBLOM-A1-L
O MR-J3ENCBLOM-A1-H
|:| > EC I
/ Servo motor
HF-MP
|:| |: 1) or HF-KP
—_
|:| MR-J3ENCBLOM-A2-L
] [ CN2A MR-J3ENCBLLIM-A2-
[ CN2B s
i‘iﬁ ervo motor
[ D / HF-MP
1) HF-KP
—
Cable model 1) For CN2 connector 2) For encoder connector
MR-J3ENCBLIM-A1- | Receptacle: 36210-0100PL Connector set: 54599-1019 (Molex) | Connector: 2174053-1
L Shell kit: 36310-3200-008 Crimping tool for ground clip:
(3M) 1596970-1
Crimping tool for receptacle
MR-J3ENCBLLOIM-A1- ) ) contact: 1596847-1
H (Note) Signal layout (Note) Signal layout (TE Connectivity)
@ o (Note) Signal layout
mas HEEEE
prR| — [N or
E/IR-J3ENCBLD M-A2-
AN =
View seen from wiring side. View seen from wiring side.
MR-J3BENCBLOM-A2- View seen from wiring side.
H Note. Keep open the pins shown with ™. Especially, pin 10 is provided for
manufacturer adjustment. If it is connected with any other pin, the servo
. Note. Keep open the pin shown
amplifier cannot operate normally.
with an ™.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(b) Cable internal wiring diagram

MR-J3ENCBL2M-A1-L/H
MR-J3ENCBL5M-A1-L/H
MR-J3ENCBL10M-A1-L/H
MR-J3ENCBL2M-A2-L/H
MR-J3ENCBL5M-A2-L/H
MR-J3ENCBL10M-A2-L/H

Servo amplifier Encoder side

side connector connector
P5 1 13 |P5
LG 2 — | —— 6 | LG
MR 3 — | —1 5 | MR
MRR| 4 — ——1 4 | MRR
BAT 9 ‘\.,' —— 2 | BAT
sD |Plate[-* - 9 | sHD

(2) MR-EKCBLOM-L/H

POINT |

* The following encoder cables are of four-wire type. When using any of these
encoder cables, set parameter No.PC04 to "1 OO O" to select the four-wire type.
MR-EKCBL30M-L
MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H

The servo amplifier and servo motor cannot be connected with these cables only. The servo motor side
encoder cable (MR-J3JCBLO3M-A1-L or MR-J3JCBLO3M-A2-L) is required.

The numerals in the Cable Length field of the table are the symbols entered in the O part of the cable model.
The cables of the lengths with the symbols are available.

Cable length . S s
Cable model IP rating |Bending life Application
20m | 30m | 40m | 50m

(Note) For HF-MP = HF-KP servo

MR-EKCBLOM-L 20 30 P20 Standard | otor
Use in combination with

Not Not Not L

MR-EKCBLLIM-H oo | (Note)| (Note) j(Note) | o 1LON9 | MR-J3JCBLOBM-AT-L or
30 40 50 bendlng life MR-J3JCBL0O3M-A2-L.

Note. Four-wire type cable.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

Servo amplifier

o0 ] :i
JUU—/a—=ar—— e

MR-EKCBLOM-L
MR-EKCBLOM-H

MR-J3JCBLO3M-A2-L

Cable length: 0.3m
Servo motor
HF-MP
HF-KP

Cable model

1) For CN2 connector

2) For encoder connector

MR-EKCBLOM-L

MR-EKCBLOM-H

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(3M)

(Note) Signal layout

Bz
g
MRR

HeEnE |
[Ps][ 3 [IN\]] 7 |[eaT]

[MD] g

s
s

View seen from wiring side.

Connector set: 54599-1019 (Molex)

(Note) Signal layout

| 8 |[40]
[LG| [MRR DR [~
ENENENFAIEE
[P5 ] [MR] ] [MD] [BAT]

View seen from wiring side.

Note. Keep open the pins shown with ™. Especially, pin 10 is provided for

manufacturer adjustment. If it is connected with any other pin, the servo

amplifier cannot operate normally.

Housing: 1-172161-9
Crimping pin: 170359-1

(TE Connectivity or equivalent)
Cable clamp: MTI-0002

(Toa Electric Industry)

Signal layout
L1

1 2 3
MR [MRR|BAT

4 5 6
MD [MDR|CONT

7 8 9
P5 | LG [SHD

View seen from wiring side.

Note. Keep open the pin shown
with an ™.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(b) Internal wiring diagram

MR-EKCBL20M-L
Servo amplifier side

MR-EKCBL30M-L

Encoder side Servo amplifier side

Encoder side

P5 1 e 17 | pP5 P5 1 H e el 7 | P5
6 | 2 [sibetl s | Lo 6 | 2 st betls | 1o
B H{: : : :H: :

1 | ] ] 1 I I I
1 I 1 I ] | ] ]

D LH L D LH D
1 I 1 I ] | ] ]

1 | ] ] 1 I I I
MR 3 | — 1 | MR MR 3 H }E | a = 1 | MR
MRR | 4 — 2 | MRR MRR| 4 H }( ¢ Ll 2 | MRR
BAT 9 '\')____,K__'\,' 3 | BAT MD 7 }( | C — 4 | MD
SD | Plate |- < 9 | sHD MDR| 8 I 1( : 1 5 | MDR
(Note) BAT | 9 [— — 3 | BAT

! LUFL 'l 6 | CONT
\e/_ _ 7 _ e/
SO |Plate | L )'\ 9 | SHD
ote

MR-EKCBL20M-H

Servo amplifier side

MR-EKCBL30M-H
MR-EKCBL40M-H

Encoder side MR-EKCBL50M-H

P5 1 _‘,'i_l'i_f‘, 7 | P5 Servo amplifier side Encoder side
LG 2 I O T T s E
o o P5 1 = 17 | p5
| I | I
EE [[ 6 | 2 Fotortls | Lo
o o [ {_(_{‘ !
| I | I | | | |
| I | I 1 | | |
I | I 1 I I I 1
X LH X B H: |
| I | I | | | |
| | | | | | | |
MR | 3 |- | L1 | MR o LHl |
1 | | |
MRR| 4 | L1 2 | MRR D o
| | |
BAT| 9 [— L 3 | BAT MR | 3 0 1 | MR
sD |Pate |- |~ * o | sHD MRR| 4 H I( ¢ ~ 2 | MRR
MDR| 8 [ :( i 1 5 | MDR
BAT| o | 1 3 | BAT
'\’,'____ +—— 6 | CONT
SD | Plate | - - o | sHD
(Note)

Note. Always make connection for use in an absolute position detection system. Wiring is not necessary for use in an incremental
system.

When fabricating the cable, use the wiring diagram corresponding to the length indicated below.

Applicable wiring diagram

Cable bending life

Less than 30m

30m to 50m

Standard

MR-EKCBL20M-L

MR-EKCBL30M-L

Long bending life

MR-EKCBL20M-H

MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H
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11. OPTIONS AND AUXILIARY EQUIPMENT

(c) When fabricating the encoder cable
When fabricating the cable, prepare the following parts and tool, and fabricate it according to the wiring
diagram in (b). Refer to section 11.5 for the specifications of the used cable.

Parts/tool

Description

Connector set

MR-ECNM

-

Servo amplifier side connector
Receptacle: 36210-0100PL
Shell kit: 536310-3200-008

(3M)
Or

Encoder side connector
Housing: 1-172161-9
Connector pin: 170359-1

(Tyco Electronics or equivalent)
Cable clamp: MTI-0002
Connector set: 54599-1019(Molex) (Toa

Electric Industry)

(3) MR-J3JCBLO3M-A1-L - MR-J3JCBLO3M-A2-L
The servo amplifier and servo motor cannot be connected with these cables only. The servo motor side
encoder cable (MR-EKCBLIOM-L/H) is required.

MR-J3JCBLO3M-A2-L

Cable model Cable length IP rating Bending life Application
MR-J3JCBLO3M-A1-L For HF-MP = HF-KP servo motor
Load side lead
Use in combination with MR-EKCBL
0.3m IP20 Standard OM-UH.

For HF-MP = HF-KP servo motor
Opposite-to-load side lead

Use in combination with MR-EKCBL
OM-L/H.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

Servo amplifier

o0 O] :j
I:IUUI_H_II—‘D

MR-EKCBLOM-L/-H

CN2A
or
CN2B

MR-J3JCBLO3M-A1-L
/

2)
.! Servo motor
J/ HF-MP
1) HF-KP
—
|
or
MR-J3JCBLO3M-A2-L
QR ascaomzD,
1) Servo motor
= HF-MP
/ HF-KP
1)
—

Cable model

1) Junction connector

2) For encoder connector

MR-J3JCBLO3M-A1-L

MR-J3JCBLO3M-A2-L

Housing: 1-172169-9
Contact: 1473226-1
Cable clamp: 316454-1
Crimping tool: 91529-1
(TE Connectivity)

Signal layout

=
3 2 1

BAT [MRR| MR
6 5 4
CONT|MDR| MD
9 8 7
SHD| LG | P5

View seen from wiring side.

Connector: 2174053-1

Crimping tool for ground clip: 1596970-1
Crimping tool for receptacle contact: 1596847-1
(TE Connectivity)

Signal layout

View seen from wiring

(b) Internal wiring diagram

MR-J3JCBLO3M-A1-L
MR-J3JCBLO3M-A2-L

Junction Encoder side
connector connector
P5 7 ,’Tﬁlfﬁ,’*“ 3 |P5
LG 8 — — 6 | LG
MR 1 — | — 5 | MR
MRR 2 — — 4 | MRR
MD 4 — | —— 8 | MD
MDR 5 — —— 7 | MDR
BAT 3 — | — 2 | BAT
CONT 6 — — 1 CONT
\a/_ _ _ __ _ g/

sip | 9 4 9 | sHD
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11. OPTIONS AND AUXILIARY EQUIPMENT

(4) MR-J3JSCBLO3M-A1-L - MR-J3JSCBLO3M-A2-L
A servo amplifier and a servo motor cannot be connected by these cables alone. The servo motor side
encoder cable (MR-J3ENSCBLLOIM-L/H) is required.

Cable model Cable length IP rating Bending life Application

For HF-MP = HF-KP servo motor
Load side lead
MR-J3JSCBLOSM-AT-L Use in combination with MR-

J3ENSCBLOM-L/H.

0.3m IP65 Standard

For HF-MP = HF-KP servo motor

Opposite-to-load side lead
Use in combination with MR-
J3ENSCBLOM-L/H.

MR-J3JSCBLO3M-A2-L

(a) Connection of servo amplifier and servo motor

Servo amplifier

HF-MP series
HF-KP series

MR-J3ENSCBL OM-L/-H

O DD |:, ]
U= e
||
B

CN2A
or 2)
CN2B ﬁrvo motor
=2~ HF-MP series
/ HF-KP series
1)
—
Cable model 1) For CN2 connector 2) For encoder connector
MR-J3JSCBLO3M-A1-L | Receptacle: CM10-CR10P-M Connector: 2174053-1
(DDK) Crimping tool for ground clip: 1596970-1
Complied cable AWG20 or less Crimping tool for receptacle contact: 1596847-1

(TE Connectivity)

(Note) Signal layout

(Note) Signal layout

MR-J3JSCBLO3M-A2-L

View seen from wiring side.

View seen from wiring side Note. Keep open the pin shown with an [~.

Note. Keep open the pin shown with an T/,
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11. OPTIONS AND AUXILIARY EQUIPMENT

(b) Internal wiring diagram

MR-J3JSCBLO3M-A1-L
MR-J3JSCBLO3M-A2-L

Junction Encoder side
connector connector
P5 8 ,’_‘,'"l"'(_‘, 3 |P5
LG 5 F— — 6 | LG
MR 1 — | — 5 | MR
MRR 2 — — 4 | MRR
6 | — 8
7 — 7
BAT 4 — | —— 2 | BAT
CONT 3 — — 1 CONT
\o/_ _ _ __ _ \a/
sip | 10 < 9 | sHD

(5) MR-J3ENSCBLOM-L(-S06) * MR-J3ENSCBLLIM-H(-S06)
These cables are detector cables for HF-SP * HC-UP * HC-LP * HF-JP Series servo motors. The number in
the cable length column of the table indicates the symbol filling the square O in the cable model. Cable
lengths corresponding to the specified symbols are prepared.

Cable model Cable length IP rating | Bending life Application
2m 5m 10m 20m 30m 40m 50m
MR-J3ENSCBL [0 M-L 2 5 10 20 30 IP67 Standard For HF-SP = HC-UP -
Long HC-LP - HF-JP servo
MR- J3ENSCBL O M-H 2 5 10 20 30 40 50 IP67 o
bending life | motor
MR-J3ENSCBL OO0 M-L-
S06 2 5 10 20 30 IP67 Standard For HF-SP - HC-UP -
MR-J3ENSCBL [ M-H L AC-LP « HF-JP servo
- o2 5 | 10| 20 | 30 | 4 | 50| ez | 2" |motor (Note)
S06 bending life

Note. Use this option when the connector is expected to receive large vibration and shock. The connector at the servo motor side can be
removed up to 5 times. Use the dedicated tool 357J-52780T (DDK) or a spanner with jaw size of 21mm.

(a) Connection of servo amplifier and servo motor

Servo amplifier

Servo motor
HF-SP
HC-UP
HC-LP
HF-JP

o0 ] :j
U=/
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11. OPTIONS AND AUXILIARY EQUIPMENT

Cable model 1) For CNP2A/CNP2B connector 2) For encoder connector
MR-J3ENSCBLOM- | Receptacle: 36210-0100PL
L Shell kit: 36310-3200-008 Cable o Plug (DDK)
3M Bending life -
(3M) length Straight plug Socket contact
(Note) Signal layout Long CMV14#22ASC-C1-100
N 10m or bending life Applicable wire size: AWG24 to
N shorter ) y 20
N Standard | CMVI-SPIOSMT | o i took:367.-53162T
MRR AN Long CMV1-#22ASC-C2-100
20m or bending life Applicable wire size: AWG28 to
7 longer Standard CMV1-SP10S-M2 - 2
. Crimping tool:357J-53163T
View seen from wiring side.
MR-J3ENSCBLOM- or
H
Connector set: 54599-1019 (Molex)
(Note) Signal layout
S
MRR N
[ 9 | View seen from wiring side. (Note)
> N
View seen from wiring side. Note. Keep open the pins shown with /.
MR-J3ENSCBLOM-
L-S06 ) ) Cable . Plug (DDK)
Note. Keep open the pins shown with Bending life -
~1E iallv. oin 10 length Straight plug Socket contact
. Especially, pin 10 is
. Long CM10-#22SC(C1)(D8)-100
p;owded for Ir;nanufacturer dwith 10m or bending life Applicable wire size: AWG22 to
adjustment. If it is connected wit shorter 20
any other pin, the servo amplifier Standard CM10-SP10S-VP-M Crimping tool:357J-50446
cannot operate normally. Long CM10-#22SC(C2)(D8)-100
20m or bending life Applicable wire size: AWG28 to
longer 23
Standard Crimping tool:357.-50447
MR-J3ENSCBLOM-
H-S06

View seen from wiring side. (Note)

Note. Keep open the pins shown with /.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(b) Internal wiring diagram

MR-J3ENSCBL20M-H (-S06)
MR-J3ENSCBL2M-L (-S06) /H (-S06) MR-J3ENSCBL30M-H (-S06)
MR-J3ENSCBL5M-L (-S06) /H (-S06) MR-J3ENSCBL20M-L (-S06) MR-J3ENSCBL40M-H (-S06)
MR-J3ENSCBL10M-L (-S06) /H (-S06) MR-J3ENSCBL30M-L (-S06) MR-J3ENSCBL50M-H (-S06)
Servo amplifier Encoder side Servo amplifier Encoder side Servo amplifier Encoder side
side connector connector side connector connector side connector connector
P5 1 (_‘,_"l_",’_‘, 8 |[P5 P5 1 {_\i__l__t’_\ 8 |P5 P5 1 (_‘,i"l"i(_‘, 8 |P5
LG 2 — — 5 |LG LG 2 :l,L L4l 5 |LG LG 2 l:/L LA: 5 |LG
MR 3lI|lI1MR D D o o
MRR| 4 | 2 |wRR ] L
BAT | 9 | 4 |BAT D D o o
SD |Plate |- \\10 SHD :JU—rll ll{—J—{ll
MR 3 — 1 [MR o o
(Note) MRR| 4 [ | L 2 [MRR D U—l Lo
BAT 9 '\,‘___ __'\,‘ 4 |BAT MR 3 — | —1 1 |MR
SD |Plate - ~ 10 |[SHD MRR| 4 — —1 2 |MRR
BAT 9 ‘\*,'___ __‘\,' 4 |BAT
(Note) SD |Plate | - * 10 |sHD

(Note)
Note. Always make connection for use in an absolute position detection system. Wiring is not necessary for use in an incremental system.
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11. OPTIONS AND AUXILIARY EQUIPMENT

(c) When fabricating the encoder cable
When fabricating the cable, prepare the following parts and tool, and fabricate it according to the wiring
diagram in (b). Refer to section 11.5 for the specifications of the used cable.

Parts/Tool

Description
(Connector set) P

MR-J3SCNS

(Note 2) an{Jin ] EJEEB
Servo amplifier side connector Encoder side connector
Receptacle: 36210-0100PL Straight plug: CMV1-SP10S-M2
Shell kit: 536310-3200-008 Socket contact: CMV1-#22ASC-S1-100
(3mM) Applicable wire size: AWG20 or less
Or (DDK)

MR-J3SCNS-S06 Connector set: 54599-1019

(Note 1) (Molex) g:@]]

Encoder side connector

Straight plug: CM10-SP10S-VP-M

Socket contact: CM10-#22SC (S1) (D8)-100
Applicable wire size: AWG20 or less

(DDK)

MR-J3SCNSA

(Note 2) %I'

Encoder side connector

Straight plug: CMV1-AP10S-M2
Socket contact: CMV1-#22ASC-S1-100

Applicable wire size: AWG20 or less
(DDK)

MR-J3SCNSA-S06

(Note 1) @

Encoder side connector

Straight plug: CM10-AP10S-VP-M

Socket contact: CM10-#22SC (S1) (D8)-100

Applicable wire size: AWG20 or less
(DDK)

Note 1. Use this option when the connector is expected to receive large vibration and shock. The connector at the
servo motor side can be removed up to 5 times. Use the dedicated tool 357J-52780T (DDK) or a spanner with
jaw size of 21mm.

2. Cable clamp and bushing for 5.5 mm to 7.5 mm and 7.0 mm to 9.0 mm of cable outer diameter are included.
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.1.3 Motor power supply cables

These cables are motor power supply cables for the HF-MP - HF-KP series servo motors. The numerals in the
Cable length field of the table are the symbols entered in the [ part of the cable model. The cables of the
lengths with the symbols are available.

Refer to section 3.10 when wiring.

Cable model 3 C;:Ie Iensgr:]h Tom IP rating | Bending life Application
MR-PWS1CBLOM-A1-L 2 | 5 | 10 | 1Pe5 |Standarg | O HEMF * HF-KP servo motor
e N N R I e
MR-PWS1CBLOM-A1-H 2 | 5 | 10 | Ipes tg;ging ol o g 881vO Mmofor
MR-PWS1CBLOM-A2-H 2 5 10 | IP65 Ik;g:ging o g%;'ggig{fo:logz-ggesggg motor
MR-PWS2CBLO3M-AT-L | 03 P55 | Standard | of HEMF * HF-KP servo motor
MR-PWS2CBLO3M-A2-L | 03 IP55 | Standard g‘;})‘;;;ﬁtpo_'lo';’;'ggesgg motor

(1) Connection of servo amplifier and servo motor

Servo amplifier

MR-PWS1CBLOM-A
MR-PWS1CBLOM-A
MR-PWS2CBLO3M-A

aaa

MR-PWS1CBLOM-A2-L

MR-PWS1CBLOM-A1-H

Bushing, ground nut
Contact: ST-TMH-S-C1B-100-(A534G)

MR-PWS1CBLOM-A2-H

Crimping tool: CT160-3-TMH5B
(Japan Aviation Electronics Industry)

N -
0 or — Servo motor
HF-MP
HF-KP
e |
|:| MR-PWS1CBLOM-A2-L
MR-PWS1CBL[ M-A2-H
|: CNOT—:SA MR-PWS2CBL03M-A2-L 1)
17,17 [onpss /
[ ] J‘ |_ — Servo motor
[ Connector for CNP3A/CNP3B HF-MP
[l D (Refer to section 3.3.3) HF-KP
= —
Cable model 1) For motor power supply connector
MR-PWS1CBLOM-A1-L Connector: KN4FT04SJ1-R .
Hood, socket insulator Signal layout

MR-PWS2CBLO3M-A1-L

Connector: KN4FT04SJ2-R
Hood, socket insulator
Bushing, ground nut

MR-PWS2CBLO3M-A2-L

Contact: ST-TMH-S-C1B-100-(A534G)
Crimping tool: CT160-3-TMH5B
(Japan Aviation Electronics Industry)

View seen from wiring side.

(2) Internal wiring diagram

MR-PWS1CBLOM-A1-L  MR-PWS1CBLOM-A2-L
MR-PWS1CBLOM-A1-H  MR-PWS1CBLOM-A2-H
MR-PWS2CBL03M-A1-L  MR-PWS2CBLO03M-A2-L
AWG 19 (Red) (Note)
AWG 19 (White)
AWG 19 (Black)
AWG 19 (Green/yellow)

u
Vv
W
&

Note. These are not shielded cables.

11- 20




11. OPTIONS AND AUXILIARY EQUIPMENT

11.1.4 Motor brake cables

These cables are motor brake cables for the HF-MP - HF-KP series servo motors. The numerals in the Cable
length field of the table are the symbols entered in the [ part of the cable model. The cables of the lengths with
the symbols are available.

Refer to section 3.11 when wiring.

Cable length

Cable model o3 T om em om IP rating | Bending life Application
MR-PWS1CBLOM-A1-L 2 5 10 | P65 |standarg | O HF-MP * HF-KP servo motor
Load side lead
MR-PWS1CBLOIM-A2-L 2 5 | 10 | P65 |Standard |FOrHF-MP = HF-KP servo motor
Opposite-to-load side lead
MR-PWS1CBLOM-A1-H 2 5 10 ipes |ong | For HF-MP - HF-KP servo motor
bending life | Load side lead
Long For HF-MP = HF-KP servo motor
MR-PWS1CBLOM-AZH 2 5 10 IP65 bending life | Opposite-to-load side lead
MR-PWS2CBLO3M-A1-L | 03 P55 | standard | FOr HF-MP * HF-KP servo motor
Load side lead
MR-PWS2CBLO3M-A2-L | 03 IP55 | Standard | FOr HF-MP = HF-KP servo motor
Opposite-to-load side lead

(1) Connection of power supply for electromagnetic brake and servo motor

MR-BKS1CBLOM-A1-L
MR-BKS1CBLOM-A1-H

MR-BKS2CBLO3M-A1-L 1)

/
24VDC power —» Servo motor
supply for L HF-MP
electromagnetic or HF-KP
brake
| —
g
]
- MR-BKS1CBLOM-A2-L
MR-BKS1CBLOM-A2-H
MR-BKS2CBL03M-A2-L 1)
L—» . Servo motor
% HF-MP
HF-KP
—
Cable model 1) For motor brake connector
MR-BKS1CBLLOM-A1-L Connector: JN4FT02SJ1-R
Hood, socket insulator Signal layout
MR-BKS1CBLOM-A2-L Bushing, ground nut
MR-BKS1CBLOM-A1-H Contact: ST-TMH-S-C1B-100-(A534G)
Crimping tool: CT160-3-TMH5B
MR-BKS1CBLOM-A2-H (Japan Aviation Electronics Industry)
Connector: JN4FT02SJ2-R
MR-BKS2CBLO3M-A1-L Hood, socket insulator View seen from wiring side.

Bushing, ground nut
Contact: ST-TMH-S-C1B-100-(A534G)
MR-BKS2CBLO3M-A2-L Crimping tool: CT160-3-TMH5B
(Japan Aviation Electronics Industry)

(2) Internal wiring diagram
MR-BKS1CBLOM-A1-L  MR-BKS1CBLOM-A2-L
MR-BKS1CBLOM-A1-H ~ MR-BKS1CBLOM-A2-H
MR-BKS2CBLO3M-A1-L  MR-BKS2CBLO3M-A2-L
AWG 20 (Note) B1

AWG 20 B2

Note. These are not shielded cables.
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11. OPTIONS AND AUXILIARY EQUIPMENT

11.1.5 SSCNETII cable

POINT |

* Do not see directly the light generated from CN1A + CN1B connector of servo
amplifier or the end of SSCNETII cable. When the light gets into eye, you may feel
something is wrong for eye.

(1) Model explanations

Numeral in the column of cable length on the table is a symbol put in the [0 part of cable model. Cables of
which symbol exists are available.

Cable length Bending | Application *
Cable model .
0.15m [ 0.3m | 0.5m | 1m 3m 5m 10m | 20m | 30m | 40m | 50m life remark
Using inside
MR-J3BUSLCIM 015 03 05 1 3 Standard | panel standard
cord
Using outside
MR-J3BUSLCIM-A 5 10 20 Standard | panel standard
cable
(Note) Long Using long
30 40 50 | bendi
MR-J3BUSCIM-B ”fzn "9 | distance cable
Note. For cable of 30m or less, contact our company.
(2) Specifications
Description
SSCNETII cable model MR-J3BUSOIM MR-J3BUSOM-A MR-J3BUSTOIM-B
SSCNETII cable length 0.15m 0.3 to 3m 510 20m 30 to 50m
Optical| . Enforced covering cord: 50mm | Enforced covering cord: 50mm
Minimum bend radius 25mm
cable Cord: 25mm Cord: 30mm
cord 420N 980N
( ) Tension strength 70N 140N ) }
(Enforced covering cord) (Enforced covering cord)
Temperature range for o .
—40 to 85°C —20to 70°C
use (Note)
Ambient Indoors (no direct sunlight)

No solvent or oil

External appearance
[mm]

I 2.2+0.07

2.2+0.07

2.2+0.2

Note. This temperature range for use is the value for optical cable (cord) only. Temperature condition for the connector is the same as that

for servo amplifier.

11- 22




11. OPTIONS AND AUXILIARY EQUIPMENT

(3) Outline drawings
(a) MR-J3BUS015M

6.7)

(15)

Protective tube % / (13.4)

S

(37.65)

[Unit: mm]

150+ %

I—

l

i

Y
y
]
Y —

(b) MR-J3BUSO03M to MR-J3BUS3M
Refer to the table shown in (1) of this section for cable length (L).

Protective tube

S

(Note)

=

[Unit: mm]

=

Note. Dimension of connector part is the same as that of MR-J3BUS015M.

(c) MR-J3BUS5M-A to MR-J3BUS20M-A - MR-J3BUS30M-B to MR-J3BUS50M-B

Refer to the table shown in (1) of this section for cable length (L).

Protective tube

(Note)

Distortion dimension [mm]

SSCNETII cable
A B
MR-J3BUS5M-A to MR-J3BUS20M-A 100 30
MR-J3BUS30M-B to MR-J3BUS50M-B 150 50

[Unit: mm]

=

Note. Dimension of connector part is the same as that of MR-J3BUS015M.
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11.1.6 Battery cable

(1) Model explanations
The numbers in the Cable length column in the table go into O of the cable model names. Cables with the
lengths of the numbers are available.

Cable model Cable length Fiex life Application / Remark
0.3m m
MR-J3BT1CBLCIM 03 1 Standard For connection of MR-BTCASE
MR-J3BT2CBLCIM 03 1 Standard For junction
(2) MR-J3BT1CBLOM
(a) Appearance
Parts Description
2) 1) )
/ / / 1) Cable VSVC 7/0.18 x 2C
] 2) Connector Socket: DF3-2S-2C
Socket contact: DF3-2428SC(F)C (Hirose Denki)
Connector: 10120-3000PE
3) Connector . .
Shell kit: 10320-52F0-008 (3M or similar product)
(b) Internal wiring diagram
2) 1) 3)
/o / /
BT| 1 | \gh'ts; — 9 | BT
G| 2 L1 1 | e
””””” * - Plate | sD
(3) MR-J3BT2CBLOM
(a) Appearance
Parts Description
4) 2{ A 3) 1) Cabl
\ /@ / 2) cab|e VSVC 7/0.18 x 2C
EE ED ) Cable
\ 3) Connector | Socket: DF3-25-2C

4) Connector | Socket contact: DF3-2428SCFC (Hirose Denki)

Socket: DF3-2EP-2C

5) Connector . .
Socket contact: DF3-EP2428PCFA (Hirose Denki)

(b) Internal wiring diagram
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11.2 Regenerative options

/\ CAUTION

* The specified combinations of regenerative options and servo amplifiers may only be
used. Otherwise, a fire may occur.

(1) Combination and regenerative power
The power values in the table are resistor-generated powers and not rated powers.

Servo amplifier

Regenerative power [W]

Built-in regenerative

e MR-RB14 [260)] MR-RB34 [260)] MR-RB3B [200]
MR-J3W-22B 10 100
MR-J3W-44B
MR-J3W-77B 100 300
MR-J3W-1010B 300
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11. OPTIONS AND AUXILIARY EQUIPMENT

(2) Selection of the regenerative option
Use the following method when regeneration occurs continuously in vertical motion applications or when it is
desired to make an in-depth selection of the regenerative option.

(a) Regenerative energy calculation
Use the following table to calculate the regenerative energy.

Friction
torque

TF

Unbalance torque

=

Rotary servo motor

Linear servo motor

secondary side (Magnet)

vV #
o
| M2 y |

Linear servo motor

1) 2) 3 4 5 6 7) 8 9) 10
- ; ; ; ; ; ;
[
ol tf (1 cycle)
(2]
s 8| BN
A-axis © Positive 0.
direction
1S 5 >
own/
(<] Negative
g direction
D Lottt el ol Bl pe
o] v\
]
3 Tpsa1 Tpsd1 Tpsaz Tpsdz
n
o .
Up/ Up/
. B-axis % P_osipti_ve No/V P_osﬁi_ve
Linear servo motor g direction direction
i i i Down/
primary side (Coil) < Negative
o direction,
S| bl Ll el
LD B ) g b S ) B
Q \ \ \
c Tpsat Tpsd1 Tpsa2 Tpsd2 Tpsat
3
—
@®
(]
£
-

Formulas for calculating torque and energy in rotary servo motor operation

Time

Time

Regenerative power Torque applied to servo motor [N * m] Energy E [J]
(JL+Jm) *No 1 0.1047
-B-axi T1 = . + + - . . .
1), 8)-B-axis 1 9.55<10° Tosar Tu + Tr E+ 5 No *T1* Tpsat
2), 9)-B-axis To=Tu+Tr E»=0.1047 * No * T, - t4
—(JL+JM) *No 1 0.1047
R_ayi T3 = . + + - = . . .
3), 10)-B-axis 955 %10° Tod Tu +TrF E3 > No *T3* Tpsd1
4), 5)-A-axis, )
T4=T E4+>0 (No regeneration
9), 10)-A-axis = (Noreg )
(JL+IM) *No 1 0.1047
_B-axi _A-axi Ts = . —Tu+ T == o Tse
5)-B-axis, 6)-A-axis 5 955 <10° Tosaz u F Es 2 No *Ts* Tpsaz
6)-B-axis, 7)-A-axis | Te=—Tyu+Te E6=0.1047 " No - Te " t3
—(JL+JIM) -No 1 0.1047
-B-axis. 8)-A-axi T7 = . —Tu+ == «No-T7*
7)-B-axis, 8)-A-axis 9.55x10° Tood2 Tu+ TF E7 > No *T7* Tpsd2

Formulas for calculating thrust and energy in linear servo motor operation

Regenerative power Servo motor thrust [N] Energy E [J]
1), 8)-B-axis F1=(M1+My) * V/Tpsa1+Fi E1=V/2 - Fy " Tpsat
2), 9)-B-axis F.=F, E;=V:-Fy-t
3), 10)-B-axis Fa=—(Mi+M,) * V/Tpsa1+Fy Es=V/2 - F5 - Tpsa
4), 5)-A-axis, .
9))’ 1()))_:::3 Fa=0 E4=0 (No regeneration)

5)-B-axis, 6)-A-axis

Fs=(M{+M;) - V/Tpsaa+Fi

Es=V/2 - Fs * Tpsa2

6)-B-axis, 7)-A-axis

F6= Ft

E6=V - Fs - t3

7)-B-axis, 8)-A-axis

Fr=—(Mi+M,) - V/Tpsp2+Fi

E;=V/2 - F7 - Tpsa

From the calculation results in 1) to 10), find the absolute value (Es) of the sum total of negative

energies.
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(b) Losses of servo motor and servo amplifier in regenerative mode
The following table lists the efficiencies and other data of the servo motor and servo amplifier in the
regenerative mode.

Servo amplifier Inverse efficiency [%)] | Capacitor charging [J]

MR-J3W-22B 70 17
MR-J3W-44B 85 22
MR-J3W-77B

80 46

MR-J3W-1010B

Inverse efficiency () : Efficiency including some efficiencies of the servo motor and servo amplifier
when rated (regenerative) torque is generated at rated speed. Since the
efficiency varies with the speed and generated torque, allow for about 10%.

Capacitor charging (Ec) : Energy charged into the electrolytic capacitor in the servo ampilifier.

Next, calculate the energy at different timings in one cycle of the operation. Energy is a positive value in
driving and a negative value in regenerative driving. Write down the energy during driving/regenerative
driving with signs in the calculation table as shown below. Negative values go into the shaded cells.

<Example>

Timing 1) 2) 3) 4) 5) 6) 7) 8) 9) 10)
A-axis E1 E2 E3 E4 E4 E5 E6 E7 E4 E4
B-axis E1 E2 E3 E4 E5 E6 E7 E5 E6 E3
Sum E 1) E 2) E 3) E 4) E 5) E 6) E7) |[E8)(Note)] EO9) E 10)
Regenerative Es ES 3) ES 7) ES 10)
ER [J] ER ER ER
PR [W] ER/ts

Note. Energy is not a negative value after summing regenerative driving—+driving

Calculate the sum of energy in each timing. For the timings (timing 3), 7) and 10) in the example) with
negative sum totals, calculate the next formula.

Subtract the capacitor charging from the result of multiplying the sum total of regenerative energies by
the inverse efficiency to calculate the energy consumed by the regenerative option.

ER[J]=n"-Es—Ec
If the subtraction results are negative at all timings, the regenerative option is not needed. From the total
of ER's whose subtraction results are positive and a 1-cycle period, the power consumption of the
regenerative option can be calculated with the following expression. Regenerative option is not required

when the energy consumption is equal to or less than the built-in regenerative energy.

Power consumption PR [W]=(total of positive ER's)/1-cycle operation period (tr)
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(3) Parameter setting
Set parameter No.PA02 according to the option to be used.
Parameter No.PA02

_|: Selection of regenerative option

00: Regenerative option is not used (built-in regenerative resistor is used)
0D: MR-RB14

OE: MR-RB34
10: MR-RB3B

(4) Connection of the regenerative option

POINT |

* For the sizes of wires used for wiring, refer to section 11.5.

The regenerative option will cause a temperature rise of 100°C relative to the ambient temperature. Fully
examine heat dissipation, installation position, used cables, etc. before installing the option. For wiring, use
flame-resistant wires and keep them clear of the regenerative option body. Always use twisted cables of
max. 5m length for connection with the servo amplifier.

Fit the regenerative option across P+-C. The G3 and G4 terminals act as a thermal sensor. G3-G4 is
disconnected when the regenerative option overheats abnormally.

Always remove the lead from across P+ -D.
Servo amplifier Regenerative option

P+ O P

\ Je O

° J
DO X P —
(Note 2)
—

5m or less
L—J gé (Note 1)
Cooling fan

Note 1. When the ambient temperature is more than 55°C and the regenerative load ratio is
more than 60% in MR-RB34 and MR-RB3B, forcefully cool the air with a cooling fan

(1.Om3/min or more, 92mm X 92mm). A cooling fan is not required if the ambient
temperature is 35°C or less.

A cooling fan is required

100
£
10 A
© 01 A cooling fan is
- not required
S
-

0
0

Ambient temperature [°C]

A cooling fan is not required for MR-RB14.

2. Make up a sequence which will switch off the magnetic contactor when abnormal
heating occurs.

G3-G4 contact specifications
Maximum voltage: 120V AC/DC
Maximum current: 0.5A/4.8VDC
Maximum capacity: 2.4VA
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(5) Outline drawing

(a) MR-RB14
[Unit: mm]
d uuduguouguuuuy
40  #6 mounting hole || 75 e o
- = =
A
5
15 s
] <
da— © ©
| |ur-kBO| | |
| | |
| | |
| | |
| 1 |
| | 88 3 5 |
& \
P |
[ |
@ | I
w l l
W le. o
6 © o
Approx. 20 149 Q*
169

(b) MR-RB34/MR-RB3B

8.5

150
142
82.5

A==

125

G4G3 C P

8.5

[Unit: mm]

Cooling fan mounting
screw (2-M4 screw)

30

(30)

79

gooobooooooooo000000
googopbooocboooo000000O0
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* TE1
Terminal block

|

Applicable wire size: 2 to 2.5mm?
(AWG24 to AWG12)
Tightening torque: 0.5t0 0.6 [N * m]
(4to51lb " in])
* Mounting screw
Screw size: M5
Tightening torque: 3.24 [N * m] (28.7 [Ib * in])

Mass: 1.1 [kg] (2.4 [Ib])

* TE1
Terminal block

Terminal screw: M4

Tightening torque: 1.2 [N * m] (10.62 [Ib * in])
* Mounting screw

Screw size: M6

Tightening torque: 5.4 [N = m] (47.79 [Ib * in])

Mass: 2.9 [kg] (6.4 [Ib])
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11.3 MR-BTCASE battery case and MR-BAT battery

POINT |

* Refer to appendix 5 and 6 for battery transportation and the new EU Battery
Directive.
* Always install eight MR-BAT batteries to an MR-BTCASE battery case.

These are used to configure an absolute position detection system. An MR-BTCASE battery case is a case that
stores eight MR-BAT batteries by connector connections. An MR-BTCASE battery case can be used by four
MR-J3W-B servo amplifiers (eight axes) at maximum. To connect an MR-BTCASE battery case to a servo
amplifier, the MR-J3BT1CBLLIM battery cable is required. To connect multiple servo amplifiers to an MR-
BTCASE battery case, use the MR-J3BT2CBLLIM junction battery cable. When using an MR-J3W-B servo
amplifier in the incremental system, MR-BTCASE and MR-BAT are not required.

Battery backup time (battery life without charging) is 30,000 hours for one servo amplifier (two axes) and 10,000
hours for four servo amplifiers (eight axes). Refer to section 12.3 for the usage.

[Unit: mm]
o | | o \]t
‘\_LH_H_IQHQ\AMQHQ\_\%L}QHQ\#
25 Approx. 70 130
46 5 2-¢5mounting hole
o o y
I Sl

M=l ] i

o0 ’\/J_‘

@ i Ve | ‘

1 Y P B MITSUBISHE

8 i ¢ R 1,/ /—k//ﬂg,,,, g
- oo QL

i s

1
il 0
(Note)
- ol
Note. Leave this open.
Mass: 0.3 [kg]
Outline dimension drawing of MR-BTCASE Appearance of

MR-BAT

The next table shows model names of battery cables. The numbers in the Cable length column in the table go
into O of the cable model names.

Cable model Cable length Fiex life Application / Remark
0.3m m
MR-J3BT1CBLOM 03 1 Standard
MR-J3BT2CBLCIM 03 1 Standard For junction
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11.4 MR Configurator

The MR Configurator uses the communication function of the servo amplifier to perform parameter setting
changes, graph display, test operation, etc. on a personal computer.

(1) Specifications

Item Description

MR Configurator MRZJW3-SETUP221
Servo motor software version

Compeatibility with a

. Rotary servo motor
servo amplifier

C1 or later

Linear servo motor

Direct drive motor C3 or later

Display, high speed monitor, Multiple axis graph trend graph

Monitor Minimum resolution changes with the processing speed of the personal computer.
Alarm Display, history, amplifier data
Diagnostic Digital /0, no motor rotation, total power-on time, amplifier software version info, motor
information, tuning data, absolute encoder data, Axis name setting.
Parameters Parameter list, turning, change list, detailed information
Test operation Jog operation, positioning operation, Do forced output, program operation.
Advanced function | Machine analyzer, gain search, machine simulation, robust disturbance compensation,
(Note) Advanced gain search
File operation Data read, save, delete, print
Others Automatic demo, help display

Note. The advanced gain search is supported by MR Configurator with software version C2 or later.
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(2) System configuration
(a) Components
To use this software, the following components are required in addition to the servo amplifier and servo

motor.
Equipment (Note 1) Description
Microsoft® Windows® 7 Ultimate [Service Pack none/1]
Microsoft® Windows® 7 Enterprise [Service Pack none/1]
Microsoft® Windows® 7 Professional [Service Pack none/1]
Microsoft® Windows® 7 Home Premium [Service Pack none/1]
Microsoft® Windows® 7 Starter [Service Pack none/1]
Microsoft® Windows Vista® Home Basic [Service Pack none/1/2]
oS Microsoft® Windows Vista® Home Premium [Service Pack none/1/2]
Microsoft® Windows Vista® Business [Service Pack none/1/2]
Microsoft® Windows Vista® Ultimate [Service Pack none/1/2]
(Note 2, 3, 4, 5) Microsoft® Windows Vista® Enterprise [Service Pack none/1/2]
Personal computer Microsoft® Windows® XP Professional [Service Pack 2/3]
Microsoft® Windows® XP Home Edition [Service Pack 2/3]
Microsoft® Windows® 2000 Professional [Service Pack 4]
CPU Desktop PC: Intel® Celeron® processor 2.8GHz or more.
Laptop PC: Intel® Pentium® M processor 1.7GHz or more.
Memory 512 MB or more (for 32-bit OS) and 1 GB or more (for 64-bit OS)
Hard Disk 1GB or more of free space
Communication
. USB port
interface
Browser Windows® Internet Explorer® 4.0 or more (Note 1)
Display One whose resolution is 1024 x 768 or more and that can provide a high color (16 bit) display.
Connectable with the above personal computer.
Keyboard Connectable with the above personal computer.
Mouse Connectable with the above personal computer.
Printer Connectable with the above personal computer.
USB cable MR-J3USBCBL3M

Note 1. Microsoft, Windows, Internet Explorer and Windows Vista are registered trademarks of Microsoft Corporation in the United States

and other countries.
Celeron and Pentium are the registered trademarks of Intel Corporation.

2. On some personal computers, MR Configurator2 may not run properly.

3. When Microsoft® Windows® 7, Microsoft® Windows Vista® , or Microsoft® Windows® XP is used, the following functions
cannot be used.
+ Windows Program Compatibility mode
- Fast User Switching
- Remote Desktop
- Large Fonts Mode (Display property)
- DPI settings other than 96DPI (Display property)
For 64-bit operating system, this software is compatible with Windows® 7.

4. When Windows® 7 is used, the following functions cannot be used.
* Windows XP Mode
+ Windows touch

5. When using this software with Windows Vista® and Windows® 7, log in as a user having USER authority or higher.
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(b) Connection with servo amplifier

Personal computer

Servo amplifier USB Cable

To USB
MR-J3USBCBL3M connector
(Option)

CN5

S
DUUI_II_II—l?
Q
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(3) MR Configurator

MR Configurator MRZJW3-SETUP221E supports MR-J3W-B. The following table shows notes for using
MR-J3W-B with MR Configurator.

(a) Specification and setting

Item

Mode

Specification/setting

System setting

Select "MR-J3-B."

Station No. selection

A-axis

Servo amplifier: Set parameter No.PC15 to "0 (initial setting)".
MR Configurator: Select the station number "0".
With the software whose version is C3 or later, this setting is not required.

B-axis

Servo amplifier: Set parameter No.PC15 to "1".
MR Configurator: Select the station number "1".
With the software whose version is C3 or later, this setting is not required.

USB communication

All monitor

Same display as MR-J3-B

graph

Three channels for each of two axes can be measured. (Set measuring axes
using parameters.)

Test operation

One axis only (cannot use two axes simultaneously.)

Machine analyzer

To vibrate one axis (cannot use two axes simultaneously.)

I/O interface Only the information on the communicating axis. Pin numbers of MR-J3-B are
the pin numbers.
Tuning Vibration suppression control tuning and machine resonance filter tuning are not

available.

Via EzSocket

Multiple axis monitor

Not supported

Multiple axis graph

Three channels for each of two axes can be measured. (Set measuring axes
using parameters.)

(b) Selecting an axis to communicate
Follow the following procedure to switch the communicating axis.

Step 1: Display the System Settings.

b System Settings

Communication Device |Serv0 amplifier connection USH
Baud Rate Selection : |

Comm Port Selection ; |

model Selection : |MR-J3-EI

Station Selection : |

Ll Lol L] L L

Connection selection
" Online

Reading sefting range of
parameters.

Ok Cancel I

Step 2: Press down "Ctrl"+"Alt"+"Shift"+"F5" simultaneously to activate the station selection.

11- 34




11. OPTIONS AND AUXILIARY EQUIPMENT

b System Settings

L
Ll

model Selection : |MR-J3-EI

Station Selection |DD -

¥

Communication Device
Baud Rate Selection :
Comm Port Selection

Connection selection
" Online

<

v Offline

- Reading sefting range of
oK Cancel parameters.

Step 3: Select the station "00" for the A-axis setting and the station "01" for the B-axis setting in the
Station Selection.

(c) /O interface
Pin numbers of the I/O interface are the pin numbers of the MR-J3-B. When using the pin numbers for

MR-J3W-B, read the pin numbers as shown below.

Item MR-J3-B MR-JSW-8
A-axis B-axis
CN3-2 CN3-7 CN3-20
. CN3-12 CN3-8 CN3-21
Input device
CN3-19 CN3-9 CN3-22
CN3-20 CN3-10
) CN3-13 CN3-12 CN3-25
Output device
CN3-15 CN3-11 CN3-24
CN3-6/16 CN3-3/16 CN3-5/18
Encoder pulse output CN3-7/17 CN3-4/17 CN3-6/19
CN3-8/18 Invalid (No function)
. CN3-4 CN3-2
Analog monitor output
CN3-14 CN3-15
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The next display shows the case when the A-axis (station 0) is set as the axis to communicate.

%¥ Input/Output I/F Display

] on [ or
Input signal < MR-J3-B = Qutput signal
CMN3 CM3
CN3-7 — FL:Z 2 F H 13 WMER  [«— CN3-12
CN3-8 —» FRL= 12 | 4 14 AM  «— CN3-11

CN3-9 — [lG 19 4 9 [FF
CN3-10—> EM1 20
M3
Cumulative encdrout pls g g LALAR — CN3-3/16
[ __pulse 4 717 [ LBILBR Je— CN3-4/17
Guadruple output] 818 | LILFR
CH3
| v MOl J+— CN3-2
[ W14 MO2  j&— CN3-15

11.5 Selection example of wires

wiring.

POINT |

* Refer to section 11.1.5 for SSCNETII cable.
* Wires indicated in this section are separated wires.
+ To comply with the UL/CSA Standard, use the wires shown in appendix 4 for

To comply with other standards, use a wire that is complied with each standard.

* Selection condition of wire size is as follows.
Construction condition: One wire is constructed in the air
Wire length: 30m or less
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(1) Wires for power supply wiring

The following diagram shows the wires used for wiring. Use the wires given in this section or equivalent.

1) Main circuit power supply lead

Power supply

Servo amplifier

\

3) Motor power supply lead

2) Control circuit power supply lead

Servo motor

U
\
W

L,
JL L
(

/
|
|
v

\
]
|
]

Regenerative option

4) Regenerative option lead

&)

6) Electromagnetic

brake lead

Motor

Encoder

7) Thermistor lead

G1
G2

The following table shows selection examples of cable sizes. These sizes are common for the 600V
Polyvinyl chloride insulated wire (IV wire) and for the 600V Grade heat-resistant polyvinyl chloride insulated

wire (HIV wire).

Table 11.1 Wire size selection example 1 (IV/HIV wire)

Wires [mm?] (Note 1)
Servo amplifier | 1)Ly Ly - L3+ JU-V-W- 6)B; - By 7)
2)Ly - L 4P+ -C | 5P+-D

@ (Note 3) YL L @ (Note 2, 3) ) ) (Note2) | THM1 - THM2
MR-J3W-22B
MR-J3W-448 2 (AWG14) 1.25 (AWG16) | 0.2 (AWG24)
MR-J3W-77B
MR-J3W-1010B

Note 1. Wires are selected based on the highest rated current among combining servo motors.

2. This wire size indicates the size of cable extension which is used when the wiring length exceeds 10m.

3. Use the crimping terminal specified as below for the PE terminal of the servo amplifier.

: FvD2-4

1 YNT-1614
1 JST
1.2N.m

Crimping terminal
Tool (body)
Manufacturer
Tightening torque

11- 37




11. OPTIONS AND AUXILIARY EQUIPMENT

(2) Wires for cables
When fabricating a cable, use the wire models given in the following table or equivalent.

Table 11.2 Wires for option cables

Characteristics of one core

) Insulation | (Note 2)
Length | C Numb
Type Model e[:]g; ([):r:;]ze ofug:) r:; Structure Conductor coating | Finishing Wire model
ist
[Wires/mm] re:; ance OD d [mm]| OD [mm]
mm
e ! (Note 1)
(Note 3)
MR-J3ENCBL_M-A1-L
- 6 53
2t010 | AWG22 . 7/0.26 ol 18 74 | VSVP7I0.26 (AWGH2Z or
c (3 pairs) less equivalent)-3P
MR-JSENCBL_M-A2-L KB-1655-2 (Bando Densen)
MR-J3ENCBL_M-A1-H (Note 3)
6 56 .
2t010 | AWG22 | 7o10.08 a7 74 | TPE" SVP70/0.08 (AWG#H22 or
MR-J3ENCBL_M-A2-H (3 pairs) less equivalent)-3P
KB-2237-2 (Bando Densen)
MR-J3JCBLO3M-A1-L - -
03 AWG26 8' 30/0.08 233 or 12 71203 T/2f164 1061/I1A-SB 4P*x26AWG
_ _AD_ 4 pairs less Taiyo Cabletec
MR-J3JCBLO3M-A2-L
4 232 or (Note 3)
AWG28 7/0.127 1.18
(2 pairs) less 20276 composite 6-core shielded
2t010 7.0 cable
AWG22 2 17/0.16 28.70r 1.50 Ban-gi-shi-16395-1 (Bando
MR-EKCBL_M-L ' less ' 9
Densen)
12 63.6 or (Note 3)
20+ 30 | AWG23 (6 pairs) 12/0.18 less 1.2 8.2%£0.3 | 20276 VSVPAWG#23x6P
P KB-0492 (Bando Densen)
12 105 Note 3) A14B2339 6P
2t010 | 0.2mm? | 40008 | o0ss 72 |(Noted)
(6 pairs) less (Junkosha)
(Note 3)
12 105 TPE * SVP 40/0.08 (AWG#24
20 | AwG24 | a00.08 | o0ss 7.2 . ¢ o
MR-EKCBL M-H (6 pairs) less equivalent)-6P
Encoder - KB-1928-2 (Bando Densen)
cable (Note 3)
14 105 TPE * SVP 40/0.08 (AWG#24
301050 | AWG24 | 0008 | oss 8.0 . ¢ o
(7 pairs) less equivalent)-7P
KB-1929-2 (Bando Densen)
MR-J3JSCBLO3M-A1-L (Note 3)
8 146 VSVP 7/0.16 (AWG#26
03 | AwG2s |, | 7016 Ies;)r 10| 74203 | et 4; o
MR-J3JSCBL0O3M-A2-L Ban-gi-shi-16822 (Bando Densen)
(Note 3)
2010 | Aweze | ° 7026 | 2% | 148 74 | VSVP7I026 (AWGH22 or
(3 pairs) less equivalent)-3P
MR-J3ENSCBL_M-L KB-1655-2 (Bando Densen)
Note 3
12 63.3 or (Note 3)
20/30 | AWG23 (6 pairs) 12/0.18 less 1.2 8.2%+0.3 | 20276 VSVPAWG#23x6P
P KB-0492 (Bando Densen)
(Note 3)
6 56 TPE * SVP 70/0.08 (AWG#22
2to10 | AWG22 | 7o10.08 a7 7.1 . ¢ o
(3 pairs) less equivalent)-3P
MR-J3ENSCBL_M-H KB-2237-2 (Bando Densen)
(Note 3)
201050 | AWG24 12- 40/0.08 105 or 0.88 72 TPE + SVP 40/0.08 (AWG#24 or
(6 pairs) less equivalent)-6P

KB-1928-2 (Bando Densen)
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Characteristics of one core
Length | Core size | Number Conductor Insulation (N(_)te_z) .
Type Model m] [mm?] of Cores Structure i coating | Finishing Wire model
resistance
[Wires/mm] ] OD d [mm]| OD [mm]
mm
(Note 1)
MR-PWS1CBL M-A1-L | 2t010 218 (Note 4)
AWG18 4 34/0.18 \ 171 | 6.2£0.3 | HRZFEV-A (CL3) AWG18 4 cores
MR-PWS1CBL_M-A2-L [ 2t010 oriess (Dyden)
Motor power | MR-PWS1CBL_M-A1-H 21010 | Awg19 29.1 (Note 4)
v cabl orsmmd 4 150/0.08 \ 1.63 | 5.7£0.5 | RMFES-A (CL3X) AWG19 4 cores
supply cable | \ip pws1CBL_M-A2-H | 21010 (075 mm orless (Dyden)
MR-PWS2CBLO3M-A1-L | 03 258 (Note 3, 5)
AWG19 4 30018 | o 1.64 - J11B2330 UL10125
MR-PWS2CBLO3M-A2-L | 0.3 (Junkosha)
MR-BKS1CBL_M-A1-L | 2t0 10 346 (Note 4)
AWG20 2 21/0.18 \ 1.35 | 4.7£0.1 | HRZFEV-A (CL3) AWG20 2 cores
MR-BKS1CBL_M-A2-L 2t010 orless (Dyden)
| -A1- Note 4)
Motor brake | MR-BKS1CBL_M-A1-H [ 2to 10 390 (
‘;lor raxe AWG20 2 110/0.08 | 137 | 45%0.3 | RMFES-A (CL3X) AWG20 2 cores
cable MR-BKS1CBL_M-A2-H 2t0 10 orless (Dyden)
MR-BKS2CBLO3M-A1-L 03 320 (Note 3, 5)
AWG20 2 19/0.203 | 1.42 - J11B2331 UL10125
MR-BKS2CBLO3M-A2-L 0.3 orless (Junkosha)

Note 1. The following shows the detail of d.

-

Conductor

Insulator

2. Standard OD. Max. OD is about 10% greater.
3. Purchase from Toa Electric Industry Co. Ltd., Nagoya Branch

4. Purchase from Taisei Co., Ltd.

5. These models consist with solid wires. Specify the color, separately.
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11.6 No-fuse breakers, fuses, magnetic contactors

Always use one molded-case circuit breaker and one magnetic contactor with one servo amplifier. When using a
fuse instead of the molded-case circuit breaker, use the one having the specifications given in this section.
When using two different types of motors in combination from a rotary servo motor, a linear servo motor or a
direct drive motor, select a molded-case circuit breaker, a fuse or a magnetic contactor temporarily assuming
that the same type of the motors are used for both axes. After selecting for the two types, use the larger molded-
case circuit breaker, fuse or magnetic contactor.

Molded-case circuit breaker Fuse
Total
Total output of ) Total output of Current (Note 2)
continuous ) . Not using i
rotary servo thrust of linear direct drive act Using power | Voltage | (Note 1) [ Current | Voltage | Magnetic
motor motor power tactor factor improving | AC [V Class A AC [V] | contactor
servo motor improving AC P 9 V] [Al V]
AC reactor
reactor
300W or less 30A frame 5A 30A frame 5A 15
From over
120N or less 100W or less | 30A frame 10A | 30A frame 10A 20
300W to 600W S-N10
From over From over From over 240 K5 300
30A fi 15A | 30A fi 10A 20
B00W to 1kW | 120N to 240N | 100W to 250W rame rame
From over From over From over
30A frame 20A | 30A frame 15A 30 S-N18
1kW to 2.0kW | 240N to 480N | 250W to 838W

Note 1. Refer to appendix 4(8) to use the servo amplifier as a UL/CSA compliant product.
2. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval
between current being applied to the coil until closure of contacts.
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11.7 Power factor improving AC reactors

The power factor improving AC reactors improve the phase factor by increasing the form factor of servo
amplifier's input current.

It can reduce the power capacity.

The input power factor is improved to be about 90%. For use with a 1-phase power supply, it may be slightly
lower than 90%.

When using power factor improving reactors for two servo amplifiers or more, be sure to connect a power factor
improving reactor to each servo amplifier.

If using only one power factor improving reactor, enough improvement effect of phase factor cannot be obtained
unless all servo amplifiers are operated.

When using two different types of motors in combination from a rotary servo motor, a linear servo motor or a
direct drive motor, select a power factor improving AC reactor temporarily assuming that the same type of the
motors are used for both axes. After selecting for the two types, use the larger power factor improving AC

reactor.

[Unit : mm]
Servo amplifier
[TTTTT1] I
o | MCCB
] /I/_W
3-phase !
10 200 to 230VAC o4~ =
+ |
[
| , ‘ | L [ ] Servo amplifier
| \ = =
] w | D1 MCCB
(Note) —X ——~
1-phase : |
200 to 230VAC—X .——

Note. For the 1-phase 200V to 230V power supply, Connect the
power supply to L+, L2 and leave L3 open.

Total output of T.otal Total output of | Power factor Dimensions [mm] . |Terminal
continuous ) . . . Mounting Mass
rotary servo ) direct drive improving AC ) screw
thrust of linear screw size ) [kg (Ib)]
motor motor reactor w | W1 H D D1 C size
servo motor
2.0
300W or less FR-BAL-0.4K 135 (120 | 115 | 59 | 45 | 7.5 M4 M3.5 (4.41)
Fromover | i hoNorless | 100W orless |FR-BAL-0.75K | 135 | 120 | 115 | 69 | 57 | 75| wma | mas | 28
300W to 450W ' ' ' (6.17)
From over | From over From over FRBAL-15K | 160 | 145 | 140 | 71 | 55 | 75| wma | mas | 37
450W to 600W | 100N to 120N | 100W to 150W ) ' ' (8.16)
From over From over From over 5.6
FR-BAL-2.2K 160 | 145 | 140 | 91 75 |75 M4 M3.5
600W to 1kW | 120N to 240N | 150W to 250W (12.35)
From over From over From over 8.5
FR-BAL-3.7K | 220 | 200 | 192 | 90 |70%s| 10 M5 M4
1kW to 2.0kW | 240N to 480N | 250W to 838W (18.74)
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11.8 Relays (recommended)

The following relays should be used with the interfaces

Interface Selection example
Relay used for digital input command signals (interface DI-1) To prevent defective contacts , use a relay for small signal (twin
contacts).
(Ex.) Omron : type G2A , MY
Relay used for digital output signals (interface DO-1) Small relay with 12VDC or 24VDC of rated current 40mA or
less
(Ex.) Omron : type MY

11.9 Noise reduction techniques

Noises are classified into external noises which enter the servo amplifier to cause it to malfunction and those
radiated by the servo amplifier to cause peripheral devices to malfunction. Since the servo amplifier is an
electronic device which handles small signals, the following general noise reduction techniques are required.
Also, the servo amplifier can be a source of noise as its outputs are chopped by high carrier frequencies. If
peripheral devices malfunction due to noises produced by the servo amplifier, noise suppression measures
must be taken. The measures will vary slightly with the routes of noise transmission.

(1) Noise reduction techniques
(a) General reduction techniques
- Avoid laying power lines (input and output cables) and signal cables side by side or do not bundle
them together. Separate power lines from signal cables.
- Use shielded, twisted pair cables for connection with the encoder and for control signal transmission,
and connect the shield to the SD terminal.
- Ground the servo amplifier, servo motor, etc. together at one point (refer to section 3.12).

(b) Reduction techniques for external noises that cause the servo amplifier to malfunction

If there are noise sources (such as a magnetic contactor, an electromagnetic brake, and many relays

which make a large amount of noise) near the servo amplifier and the servo amplifier may malfunction,

the following countermeasures are required.

* Provide surge absorbers on the noise sources to suppress noises.

- Attach data line filters to the signal cables.

= Ground the shields of the encoder connecting cable and the control signal cables with cable clamp
fittings.

= Although a surge absorber is built into the servo ampilifier, to protect the servo amplifier and other
equipment against large exogenous noise and lightning surge, attaching a varistor to the power input
section of the equipment is recommended.
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(c) Techniques for noises radiated by the servo amplifier that cause peripheral devices to malfunction

Noises produced by the servo amplifier are classified into those radiated from the cables connected to
the servo amplifier and its main circuits (input and output circuits), those induced electromagnetically or
statically by the signal cables of the peripheral devices located near the main circuit cables, and those
transmitted through the power supply cables.

Noises produced
by servo amplifier

(Noises transmitted \

kin the air

Magnetic induction
noise

)

Static induction
noise

T

N

Noises transmitted

through electric
channels

Noise radiated directly
from servo amplifier

Noise radiated from the
power supply cable

Noise radiated from
servo motor cable

--Routes 4) and 5)

-+Route 6)

S
J
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Noise transmitted through
power supply cable

Noise sneaking from
grounding cable due to
leakage current

---Route 1)

--Route 2)

--Route 3)

--*Route 7)

---Route 8)
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v v T |
Instrument Receiver 'N

Servo motor

Noise transmission route

Suppression techniques

1) 2) 3)

When measuring instruments, receivers, sensors, etc. which handle weak signals and may malfunction due

to noise and/or their signal cables are contained in a control box together with the servo amplifier or run near

the servo amplifier, such devices may malfunction due to noises transmitted through the air. The following

techniques are required.

1. Provide maximum clearance between easily affected devices and the servo amplifier.

2. Provide maximum clearance between easily affected signal cables and the 1/O cables of the servo
amplifier.

3. Avoid laying the power lines (Input cables of the servo amplifier) and signal cables side by side or
bundling them together.

4. Insert a line noise filter to the I/O cables or a radio noise filter on the input line.

5. Use shielded wires for signal and power cables or put cables in separate metal conduits.

4) 5) 6)

When the power lines and the signal cables are laid side by side or bundled together, magnetic induction

noise and static induction noise will be transmitted through the signal cables and malfunction may occur.

The following techniques are required.

1. Provide maximum clearance between easily affected devices and the servo amplifier.

2. Provide maximum clearance between easily affected signal cables and the 1/O cables of the servo
amplifier.

3. Avoid laying the power lines (I/O cables of the servo amplifier) and signal cables side by side or bundling
them together.

4. Use shielded wires for signal and power cables or put the cables in separate metal conduits.

When the power supply of peripheral devices is connected to the power supply of the servo amplifier
system, noises produced by the servo amplifier may be transmitted back through the power supply cable
and the devices may malfunction. The following techniques are required.

1. Insert the radio noise filter (FR-BIF) on the power cables (Input cables) of the servo amplifier.

2. Insert the line noise filter (FR-BSFO01) on the power cables of the servo amplifier.

When the cables of peripheral devices are connected to the servo amplifier to make a closed loop circuit,
leakage current may flow to malfunction the peripheral devices. If so, malfunction may be prevented by
disconnecting the grounding cable of the peripheral device.
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(2) Noise reduction products
(a) Data line filter (Recommended)
Noise can be prevented by installing a data line filter onto the encoder cable, etc. For example, the
ZCAT3035-1330 of TDK and the ESD-SR-250 of NEC TOKIN make are available as data line filters. As
a reference example, the impedance specifications of the ZCAT3035-1330 (TDK) are indicated below.
This impedances are reference values and not guaranteed values.

Impedance[Q)] [Unit: mm]
10 to 100MHz 100 to 500MHz
80 150 3941 Loop for fixing the
cable band -
e
©
A
B3
(=]
™
S,
< ¥

Product name Lot number

Outline drawing (ZCAT3035-1330)

(b) Surge killer
The recommended surge killer for installation to an AC relay, AC valve or the like near the servo
amplifier is shown below. Use this product or equivalent.

OFF

o
Relay
N

Surge kiIIer/v
Surge killer
20cm or less
(Ex.) CR-50500 (OKAYA Electric industries Co., Ltd.)
Rated c R
v/:)lct;f;l\gj]e [4F200] | [Q:£309%] Test voltage AC[V] Outline drawing [Unit: mm]

Between terminals: Soldering the end of the wire

5 625VAC, 50/60Hz 60s Mountingband 5] oo o eed e F
250 0.5 Between terminal and case: ) ; & $3.6
(1/2W) e s R | | == x|
2000VAC 61| |, 61| |, <
50/60Hz 60s 300 ormore| ~ 48*15 300 or more 161
(18.5+5)max.
Note that a diode should be installed to a DC relay, DC valve or the like.
Maximum voltage: Not less than 4 times the drive voltage of the relay or + -
the like /——@—
Maximum current: Not less than twice the drive current of the relay or K
the like Diode
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11. OPTIONS AND AUXILIARY EQUIPMENT

(c) Cable clamp fitting AERSBAN-CISET
Generally, the earth of the shielded cable may only be connected to the connector's SD terminal.
However, the effect can be increased by directly connecting the cable to an earth plate as shown below.
Install the earth plate near the servo amplifier for the encoder cable. Peel part of the cable sheath to
expose the external conductor, and press that part against the earth plate with the cable clamp. If the
cable is thin, clamp several cables in a bunch.
The clamp comes as a set with the earth plate.

[Unit: mm]
.={ | ]:.
7
\)i(/
Cable
Cable clamp l
(A,B) Earth plate
- ~ KX
Strip the cable sheath of (i il
the clamped area. cutter I_: @ :_I 2
(R
\ ________ | '
%) s i cable (g External conductor
Clamp section diagram
- Outline drawing
[Unit: mm]
Earth plate Clamp section diagram

2-¢5 hole 17.5

installation hole r—"

Y T T .
P = :j 3
1 ! ™
1
f \:’ L L or less 10
o | =T r—=& ™ U
o
@ ol <
_____ [ A4
o [ | | L
) Ty e R = o 2
4 . N J <
~ ! ] 4} X v v L:L—| N
(Note)M4 screw 6 22
35 .
Note. Screw hole for grounding. Connect it to the earth plate of the control box.
Type A B C Accessory fittings Clamp fitting L
AERSBAN-DSET | 100 86 30 clamp A: 2pcs. A 70
AERSBAN-ESET 70 56 clamp B: 1pc. B 45
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11. OPTIONS AND AUXILIARY EQUIPMENT

(d) Line noise filter (FR-BSFO01)

This filter is effective in suppressing noises radiated from the power supply side and output side of the
servo amplifier and also in suppressing high-frequency leakage current (zero-phase current) especially

within 0.5MHz to 5MHz band.
Connection diagram Outline drawing [Unit: mm]
Use the line noise filters for wires of the main power supply (L1 * L2
* Ls) and of the motor power supply (U = V * W). Pass each of the FR-BSFO01 (for wire size 3.5mm? (AWG12) or less))

wires through the line noise filter an equal number of times in the
same direction. For the main power supply, the effect of the filter
rises as the number of passes increases, but generally four passes
would be appropriate. For the motor power supply, passes must be
four times or less. Do not pass the grounding (earth) wire through
the filter, or the effect of the filter will drop. Wind the wires by Approx.65
passing through the filter to satisfy the required number of passes $33

as shown in Example 1. If the wires are too thick to wind, use two or
more filters to have the required number of passes as shown in
Example 2. Place the line noise filters as close to the servo
amplifier as possible for their best performance.

Approx.110
95%+0.5

2-¢5

I
%

| ¥
h 4

Approx.22.5
@
X

Approx.65

Example 1 MCCB MC

Servo amplifier
—X —

(O]
Power —x , —o |- i L1
supply —></'./—v /'., - L2
L_ine noise g Ls
filter - @

(Number of turns: 4)

Example 2 MCCB MC
H(/_U

Servo amplifier
Power —x , — ,
supply ! L1
Line noise L2
filter Ls
&

Two filters are used
(Total number of turns: 4)
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11. OPTIONS AND AUXILIARY EQUIPMENT

(e) Radio noise filter (FR-BIF)
This filter is effective in suppressing noises radiated from the power supply side of the servo amplifier
especially in 10MHz and lower radio frequency bands. The FR-BIF is designed for the input only.

Connection diagram

Outline drawing (Unit: mm)

Make the connection cables as short as possible.

Grounding is always required. When using the FR-BIF with a single-
phase power supply, always insulate the wires that are not used for

wiring.

Power
supply

Terminal
block Servo amplifier
MCCB MC
- —~ L1
] |
S Le
—X o — Ls
’— <
L
Radio noise
filter

About 300

Leakage current: 4mA

Red White Blue Green
29
. ¢5
‘ q hole
1 II 1 Ll
L 58 :! 29 » 7
44

(f) Varistors for input power supply (Recommended)
Varistors are effective to prevent exogenous noise and lightning surge from entering the servo amplifier.
When using a varistor, connect it between each phase of the input power supply of the equipment. For
varistors, the TND20V-431K and TND20V-471K manufactured by NIPPON CHEMI-CON, are
recommended. For detailed specification and usage of the varistors, refer to the manufacturer catalog.

Maximum rating Static .
) . ) Varistor voltage
Power o o Rated | Maximum limit | capacity .
. Permissible circuit | Surge current | Energy rating (range)
supply Varistor ) ) ) : pulse voltage (referenc
voltage immunity immunity VimA
voltage power e value)
AC[Vms] | DCI[V] 8/201s[A] 2ms|J] [W] [A] V] [PF] [V]
100V class | TND20V-431K| 275 350 10000/1 time 195 10 100 710 1300 430(387 to 473)
200V class | TND20V-471K| 300 385 7000/2 time 215 ' 775 1200 470(423 to 517)
[Unit: mm]
D H T E (Note)L @d W
T Model .
Max. Max. Max. +1.0 min. +0.05 | £1.0
T TND20V-431K 215 245 64 3.3 20 0.8 10.0
TND20V-471K 6.6 3.5
Note. For special purpose items for lead length (L), contact the manufacturer.
E -
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11.10 Earth-leakage current breaker

(1) Selection method

High-frequency chopper currents controlled by pulse width modulation flow in the AC servo circuits. Leakage
currents containing harmonic contents are larger than those of the motor which is run with a commercial

power supply.

Select an earth-leakage current breaker according to the following formula, and ground the servo amplifier,

servo motor, etc. securely.

Make the input and output cables as short as possible, and also make the grounding cable as long as
possible (about 30cm) to minimize leakage currents.

Rated sensitivity current>

10 - {Ilg1+Ign+Iga+K- (Ig2 (A-axis)+Igm (A-axis)+I1g2 (B-axis)+Igm (B-axis))} [mA]- - (11.1)

Cable Cable A-axis Earth-leakage current breaker
MCCB \ Noise filter Mitsubishi K
S = — Type
ervo = = products
amplifier Ig2  Igm
NV-SP
Cable . . .
B-axis Models provided with NV-SW
ITa L L harmonic and surge NV-CP 1
9 Ig_2 Ig_m reduction techniques NV-CW
NV-L
BV-C1
General models NFB 3
NV-L

Ig1 : Leakage current on the electric channel from the earth-leakage current breaker to the input terminals
of the servo amplifier (Found from Fig. 11.1.)

Ig2 : Leakage current on the electric channel from the output terminals of the servo amplifier to the servo
motor (Found from Fig. 11.1.)

Ign : Leakage current when a filter is connected to the input side (4.4mA per one FR-BIF)

Iga :Leakage current of the servo amplifier (Found from Table 11.4.)

Igm : Leakage current of the servo motor (Found from Table 11.3.)

120 120
. 100 S 100
5 5
E 80 © 80
o (0]
L~ o
S 60 CH g 60
g L1 8
8 40 o — 40
s T [MA]
0 = g 1499 A : 072 55 14 38 100
2 35 81422 3880150 :
5.5 3060 100 35 8 22 60 150
30 80
Cable size [mm?] Cable size [mm?]
a. 200V class b. 400V class

Fig. 11.1 Leakage current example (Ig1, Ig2) for CV cable run in metal conduit
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Table 11.3 Servo motor's leakage current example (Igm)

Table 11.4 Servo amplifier's leakage current example (Iga)

Servo motor power

Leakage current

Servo amplifier

Leakage current

kW] [mA] [mA]
0.05 to 1 0.1 MR-J3W-22B 01
MR-J3W-44B '
MR-J3W-77B
0.15

MR-J3W-1010B

Table 11.5 Leakage circuit breaker selection example

Servo amplifier

Rated sensitivity current of
leakage circuit breaker [mA]

MR-J3W-22B

MR-J3W-44B

MR-J3W-77B
MR-J3W-1010B

15
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(2) Selection example
Indicated below is an example of selecting an earth-leakage current breaker under the following conditions.

2mm?2X5m

2mm?2x5m

Cable A-aixs servo motor
vices "—" HF-KP43
| Servo amplifier -

—x MR-J3W-44B|__ Ig2  Igm
j Cable B-aixs servo motor
7 / HF-KP43
Ig1 Iga - =
9 g Ig2  Igm

Use an earth-leakage current breaker generally available.
Find the terms of Equation (11.1) from the diagram.

o5 _

I91=20" 72 =0.1 [mA]

Ig2 = 20+ —2— = 0.1 [mA]
1000

Ign=0 (not used)
Iga=0.1 [mA]
Igm=0.1 [mA]
Insert these values in Equation (11.1).
lg>10-{0.1+0+0.1+1-(0.1+0.1+0.14+0.1)}
> 6.0 [mA]
According to the result of calculation, use an earth-leakage current breaker having the rated sensitivity

current (Ig) of 6.0 [mA] or more. An earth-leakage current breaker having Ig of 15 [mA] is used with the NV-
SP/SW/CP/CW/HW series.
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11.11 EMC filter (recommended)

For compliance with the EMC directive of the EN, it is recommended to use the following filter. Some EMC filters
are large in leakage current.

(1) Combination with the servo amplifier

Recommended filter (Soshin Electric) Mass
Servo amplifier Model Rated current Rated voltage | Leakage current [kal({b])
[A] [VAC] [mA]
MR-J3W-22B Not
(Note) 10 3.5(7.72)
MR-J3W-44B HF3010A-UN 250 5
MR-J3W-77B (Note)
30 5.5(12.13
MR-J3W-1010B HF3030A-UN ( )
Note. A surge protector is separately required to use any of these EMC filters.
(2) Connection example
EMC filter Servo amplifier
MCCB
=
(Note 1) : L

Power supply p [ L

> 1 (Note 2)
E 2 Surge protector 1
r (RAV-781BYZ-2)
(OKAYA Electric Industries Co., Ltd.)

(Note 2)
1 2 3] Surge protector 2
@ (RAV-781BXZ-4)

(OKAYA Electric Industries Co., Ltd.)

Note 1. For 1-phase 200V to 230VAC power supply, connect the power supply to L1, L2 and
leave L3 open. Refer to section 1.3 for the power supply specification.
2. The example is when a surge protector is connected.
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(3) Outline drawing
(a) EMC filter

HF3010A-UN
[Unit: mm]
3-M4 3-M4
| ‘
‘ |
sl == —
| = = ¥
=SS —— 3
HEsE L :
[ c— |
} 3 — Approx.41
. 258+ 4 R 654
2732
N
288+4
300+5
|
K ‘ i
|
HF3030A-UN
[Unit: mm]
6-K
(& [¢] [ — {
3-L , 3-L
4 | —b &
S R I ot —1-
= T L
.€_
| @
@6 0 R
C+1 C+1 “ =
B+2 Ht2
Ax5
Model Dimensions [mm]
A B C D E F G H J K L M
R3.25,
HF3030A-UN 260 | 210 85 155 140 125 44 140 70 length M5 M4
8

11- 53



11. OPTIONS AND AUXILIARY EQUIPMENT

11.12 Junction terminal block MR-TB26A

(1) Usage
When using a junction terminal block (MR-TB26A), always use it with a junction terminal block cable (MR-
TBNATBLLOIM). To use a junction terminal block, mount it to the DIN rail.

MR—TBNATBLOM

Cable length
05: 0.5m
1:1m

Terminal numbers on a junction terminal block correspond with the pin numbers on the CN3 connector of a
servo amplifier. The terminal symbol S is for the shield.

Servo amplifier
Junction terminal
block
MR-TB26A

CN3 [I j
Junction terminal block cable

(MR-TBNATBLOIM)

o0 :j
UU—/—=r—— e

Ground the junction terminal block cable using the S terminal of the junction terminal block.

(2) Specifications

o Junction terminal block MR-TB26A
Rating AC/DC32V 0.5A
Twisted wire 0.08 to 1.5mm? (AWG28 to AWG14)
Usable cables Solid wire $0.32 to 1.2mm
Wire sheath outer diameter | Wire with $3.4mm or less
Tool 210-619 (WAGO Company of Japan, LTD.) or equivalent
210-119SB (WAGO Company of Japan, LTD.) or equivalent
Stripped length 5 to 6mm
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(3) Outline drawing
[Unit: mm]

A
i

o o

/d-)\ ° 739 1N 739 o
3 o 5OV 1.5 | | |25V 1.57

© 2 Ie
z ©lew \
= Q|
G ~
=

(31.1) (Note)

e

s

Note. Values in parenthesis are the sizes when installed with a 35mm DIN rail.

11.13 Surge absorbers (recommended)

A surge absorber is required for the electromagnetic brake. Use the following surge absorber or equivalent.
When using the surge absorber, perform insulation beforehand to prevent short-circuit.

Maximum rating Static
o o Maximum capacity Varistor voltage
Permissible circuit Surge Energy Rated limit voltage (reference rating (range) VImA
voltage immunity immunity power
value)
AC[Vma] | DC[V] (Al ] W] [A] M [pF] M
(Note) 220
140 180 5 0.4 25 360 300
500/time (198 to 242)
Note. 1 time=28x 20us
13.5 4.7+1.0 [Unit: mm]

3.0 or less

30.0 or more

<
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12. ABSOLUTE POSITION DETECTION SYSTEM

12. ABSOLUTE POSITION DETECTION SYSTEM

- If an absolute position erase alarm (25.1) or absolute position counter warning
ACAUTlON (E3.0) has occurred, always perform home position setting again. Not doing so can
cause runaway. Not doing so may cause unexpected operation.

POINT |

= If the encoder cable is disconnected, absolute position data will be lost in the
following servo motor series. HF-MP, HF-KP, HF-SP, HC-UP, HC-LP and HF-JP.
After disconnecting the encoder cable, always execute home position setting and
then positioning operation.

12.1 Features

For normal operation, as shown below, the encoder consists of a detector designed to detect a position within
one revolution and a cumulative revolution counter designed to detect the number of revolutions.

The absolute position detection system always detects the absolute position of the machine and keeps it battery-
backed, independently of whether the servo system controller power is on or off.

Therefore, once home position return is made at the time of machine installation, home position return is not
needed when power is switched on thereafter.

If a power failure or a fault occurs, restoration is easy.

Servo system controller Servo amplifier
I
I =
=I Position data [ =T
| S g
I o
- s s
g 3
Home position data LS CyC LY a
Detecting the Detecting the 1
__ LSQ R number of position within !
CYCO revolutions one revolution :
I
MR-BTCASE
 —  —
e
1] ( D
 —  —
- X High speed
Servo motor MR-BAT*8 serial
1 pulse/rev accumulative revolution communication
|: counter

Within one-revolution counter
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12.2 Specifications

- Before wiring or inspection, turn off the power and wait for 15 minutes or more until
the charge lamp turns off. Otherwise, an electric shock may occur. In addition,
/\\ WARNING ge lamp Y

always confirm from the front of the servo amplifier, whether the charge lamp is off
or not.

f CAUTION - Do not have new and old batteries installed together.
= When replacing batteries, replace all batteries by new batteries.

POINT |

- The internal circuits of the servo amplifier may be damaged by static electricity.

= Always take the following precautions.
= Ground human body and work bench.
= Do not touch the conductive areas, such as connector pins and electrical parts,

directly by hand.

- Before starting battery changing procedure, make sure that the main circuit power
is switched OFF with the control circuit power ON. When battery is changed with
the control circuit power OFF, the absolute position data is lost.

(1) Specification list

Item Description

System Electronic battery backup system

Battery unit MR-BAT: Lithium battery (primary battery, nominal+3.6V) x 8
MR-BTCASE: Battery case

Maximum revolution range Home position 32767 rev.

(Note 1) Maximum speed at power failure 3000r/min

(Note 2) Battery backup time Approx. 10,000 hours (battery life with power off)

(Note 3) Battery life 5 years from date of manufacture

Note 1. Maximum speed available when the shaft is rotated by external force at the time of power failure or the like.
2. Time to hold data by a battery with power off. Replace battery within 3 years since the operation start whether power is kept
on/off. If the battery is used out of specification, the absolute position lost (25) may occur.
3. Quality of battery degrades by the storage condition. It is recommended to connect and use battery in the servo amplifier
within 2 years from the production date. The life of battery is 5 years from the production date regardless of the connection.
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(2) Configuration
(a) When using one servo amplifier

Servo amplifier

SSCNETII cable
Controller

7y
MR-J3BT1CBLOM

(b) When using two to four servo amplifiers

Servo amplifier Servo amplifier Servo amplifier

(First) (Second) (Last)
u] 0 a
|:| |:| SSCNETII |:| |:| SSCNETII |:| |:|
SSCNETII cable cable cable
Controller 1]]>—4|_|:[:+|:| CN1A -ﬁﬂ CN1A -ﬁ»ﬂ CN1A
1 1 ]
. U* . U* |:| U‘—‘Cap
= |CN1B 5 |CNiB = |cN1B
O 5 |CN4 O = |CN4 O 5 |CN4
O (= = [=P1
MR-BTCASE
CN1C[_I MR-J3BT2CBLIM MR-J3BT2CBLLIM
r 4
MR-J3BT1CBLOM

12- 3
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(c) When using five or more servo amplifiers

Servo amplifier Servo amplifier Servo amplifier Servo amplifier
(First) (Second) (Third) (Fourth)
a 0 a a
D |:| SSCNETII |:| |:| SSCNETII D |:| SSCNETII |:| |:|
SSCNETII cable cable cable cable
Controller 1]]>—-_<F‘[:»|] CN1A -E[:»ﬂ CN1A -;]'?[:ﬂ CN1A -;'E‘[H] CN1A
] |:| " ] |:| . ] I:I . ] |:|
:ID CN1B DD CN1B DD CN1B DD CN1B
O = |CN4 O = |CN4 O 5 |CN4 0 = |CN4
Ct— Ct— Ct— Te—
MR-BTCASE
CN1C[1 MR-J3BT2CBLIM MR-J3BT2CBLOM MR-J3BT2CBLM
r 4
MR-J3BT1CBLOM
SSCNETII cable
Servo amplifier Servo amplifier Servo amplifier
(Fifth) (Sixth) (Last)
i 0 i
D |:| SSCNETII |:| |:| SSCNETII D |:|
cable cable
ﬁ»ﬂ CN1A -ﬁ{l CN1A -ﬁﬂ CN1A
1 ] ]
] ﬂ* . U* (= ﬂ*i‘Cap
o |GN1B O |CN1B o |GN1B
O B |CN4 [0 B |CN4 O B |CN4
o4 — =0 =V1
MR-BTCASE
CN1Cl MR-J3BT2CBLOM MR-J3BT2CBLOM
r 4
MR-J3BT1CBLOM

(3) Parameter setting
Set "0O0O1" in parameter No.PA03 to make the absolute position detection system valid.

Parameter No.PAO3

HENE

—[ Absolute position detection system selection
0: Used in incremental system
1: Used in absolute position detection system
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12.3 Assembling a battery unit

f CAUTION - Do not have new and old batteries installed together.
= When replacing batteries, replace all batteries by new batteries.

POINT |

- Always install eight MR-BAT batteries to an MR-BTCASE battery case.

12.3.1 Required items

Product Model Use Remarks
MR-BTCASE is a case that holds eight MR-BAT
Battery case MR-BTCASE 1 )
batteries and connect them to the connector.
Battery MR-BAT 8 Lithium battery (primary battery, nominal+3.6V)

12.3.2 Disassembly and assembly of the battery case MR-BTCASE

(1) Disassembly of the case
MR-BTCASE is shipped assembled. To install MR-BATS, the case needs to be disassembled.

Remove the two screws using a
Phillips screwdriver.

Parts name
CON1 Lﬁl% |7 Holder 1 ‘ Holder 2
CON2 — i (B R 9%
ﬁ‘é :

= Holder 3‘ &
CON3 I ==
CON4 = =
CON5 Holder 5

Remove the cover. CON6 — 1 = =0 \
CON7 } % Hovlder 7 | o
)\

CON8 \_lenz:]
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(2) Installation of MR-BAT

Securely insert MR-BAT to the battery holder 1.

Push the MR-BAT connector into CON1.

Confirm the click sound at this point.

The connector has to be connected in the right direction.
If the connector is pushed forcefully in the wrong direction,
the connector will break.

Place the MR-BAT lead wire to the duct designed to store
lead wires.

Install other seven MR-BATSs in the same manner.

shown above to store it in the duct. Connect the lead wire to the
connector. Be careful not to get the lead wire caught in the case or
\/ other parts.
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(3) Assembly of the case
After all MR-BATS are installed, fit the cover and insert screws into the two holes and tighten them.

POINT |

- When assembling the case, be careful not to get the lead wires caught in the fitting
parts or the screwing parts.

12.3.3 Battery transportation

Refer to appendix 5 and 6 for battery transportation and the new EU Battery Directive.
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12.4 Confirmation of absolute position detection data

You can confirm the absolute position data with MR Configurator.

Choose "Diagnostics" and "Absolute Encoder Data" to open the absolute position data display screen.

(1) Choosing "Diagnostics" in the menu opens the sub-menu as shown below:

et name - (Axis1) [0O0Station] MR-J

Parameters Test Adwvan

AR Diagnostics

@ { Mo motor rotation...
System information display. ..
= Tuning data...

Ahsaluke encader data. .
System composition listing...
Axis name setking. ..
Amplifier diagnoskic. ..

(2) By choosing "Absolute Encoder Data" in the sub-menu, the absolute encoder data display window appears.

&% Absolute encoder data E]‘E|®

Absolute position data The interface data transferred between servo system control ler and servo

amplifier are displayed.

Yalue of each motor edoe pulse Comimand pulse value

2621422 2621422

78581

ABS -8251 ABSO

Encoder data =Current position= =Position at power loss=

Ahsolute encoder datapulze) Ahszolute encoder data

CYC{Command pulse value) CYCD(Cummand pulse value)

Mumber of motar rotations{rey) Mumber of motar rotations

i Close

(3) Press the "Close" button to close the absolute encoder data display window.
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13. USING A LINEAR SERVO MOTOR

13. USING A LINEAR SERVO MOTOR

* When using the linear servo motor, read the following descriptions in the SSCNET I
Interface Linear Servo MR-J3-[1B-RJ004 INSTRUCTION MANUAL
(SH(NA)030054).
AWARNlNG @ Safety Instructions @
@ Handling of Linear Servo Motor @
2. LINEAR SERVO MOTOR
9. CHARACTERISTICS

13.1 Functions and configuration
13.1.1 Summary

In fields of semiconductor and liquid crystal related equipment, installed machine, etc. with strong demands for
high accuracy, high-speed and high efficiency, the system using the linear servo motor for drive shaft is
increasing. Since the linear servo system can obtain the characteristics of the high-speed and the high
acceleration/deceleration greater than the ball screw drive system, and does not have a ball screw wear which is
a weak point in the ball screw drive system, it can extend the life of the equipments. In addition, a response error
does not occur and so the high accuracy system can be established.

The following shows the differences between the linear servo motor and the rotating servo motor.

Classification Item Differences Remarks
Linear servo motor Rotating servo motor
External 1/0 signal | Stroke limit input signal Required (when Not required Automatically turns ON in the
(FLS, RLS) magnetic pole is parameter setting.
detected)
Motor pole Magnetic pole detection Required Not required (adjusted | Automatically executed at the first
adjustment operation at shipment) servo-on after turning the power on.

For the absolute position linear
encoder, the magnetic polarity
detection can be made invalid in
the setting of parameter No.PS01.
(Refer to section 13.5.2 (2)(a).)

Home position Home position reference 1048576 pluses unit Servo motor 1 rotation | The home position pitch can be
return position (factory setting) unit changed in the parameter settings.
(Refer to section 13.5.2.)
Absolute position | Battery for absolute position Not required Required The following alarm/warning is not
detection system encoder detected.
(MR-J3BAT) * Absolute position erase (25.1)

* Battery cable disconnection
warning (92.1)

* Battery warning (9F.1)

* Absolute position counter
warning (E3.0)

13- 1
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Classification Item Differences Remarks
Linear servo motor Rotating servo motor
Alarm/warning Alarm/warning designed Addition Alarm/warning which is added or
exclusively for the linear servo the contents is changed
motor * Encoder error1 (16.00)

* Encoder error2 (20.00)

* Initial magnetic pole detection
error (27.00)

* Linear encoder error2 (28.00)

* Linear encoder error1 (2A.0J)

* Linear servo control error (42.07)

* Linear servo motor overheat
(46.00)

* Overload1 (50.07)

* Overload2 (51.00)

* Linear servo motor overheat
warning (E2.1)

Auto tuning Load inertia moment ratio (J) | Load to motor mass Load inertia moment
ratio ratio
MR Configurator Motor speed Unit: mm/s Unit: r/min
MRZJW3- (data display, setting)
SETUP221E Test Positioning Available Available
(Ver. CO or later) operation | operation
function | Motor-less Available Not Available
operation
JOG operation Not available Available
Program operation | Available Available

13.1.2 Combinations of Servo Amplifiers and Linear Servo Motors

(1) LM-H2 series

Linear servo motor Servo amplifier
MR-J3W-44B MR-J3W-77B MR-J3W-1010B
A-axis | B-axis | A-axis | B-axis | A-axis | B-axis

Primary side(coil) Secondary side(magnet)

LM-H2510-288-4SS0
LM-H2510-384-4SS0
- -06M- o} o} o}
LM-H2P1A-BMASSO | o0 wo oo (Note) (Note)
LM-H2510-768-4SS0
LM-H2520-288-1SS0
N -12M- O O O
LM-HZP2AI2MASSO | o e (Note) (Note)
LM-H2520-480-1SS0
- -24M- o} o}
LM-H2P2B-24MASS0 | o o

LM-H2530-288-1SS0
LM-H2530-384-1SS0
- -24M- o} o}
LM-H2P3A-24MASS0 | o o

LM-H2S30-768-1SS0

Note. With the servo amplifier whose software version is B2 or earlier, this linear servo motor can be used by setting parameter No.Po04 to

"O0O10". With the servo amplifier whose software version is B3 or later, no parameter setting is required.
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13. USING A LINEAR SERVO MOTOR

(2) LM-U2 series

Linear servo motor

Servo amplifier

) ) . MR-J3W-22B MR-J3W-44B MR-J3W-77B MR-J3W-1010B
Primary side(coil) Secondary(magnet) - - - - - - - -
A-axis | B-axis | A-axis | B-axis [ A-axis | B-axis | A-axis | B-axis
LM-U2PAB-05M-0SS0 | LM-U2SA0-240-0SS0 O O
LM-U2PAD-10M-0SS0 | LM-U2SA0-300-0SS0 O O(Note) O(Note)
LM-U2PAF-15M-0SS0 LM-U2SA0-420-0SS0 O O(Note) O(Note)
LM-U2PBB-07M-1SS0 | LM-U2SB0-240-1SS0 O O
LM-U2PBD-15M-1SS0 | LM-U2SB0-300-1SS0 O O
LM-U2PBF-22M-1SS0 LM-U2SB0-420-1SS0 O O

Note. With the servo amplifier whose software version is B2 or earlier, this linear servo motor can be used by setting parameter No.Po04 to
"O010". With the servo amplifier whose software version is B3 or later, no parameter setting is required.

(3) LM-K2 series

Linear servo motor

Servo amplifier

Primary side(coil)

Secondary side(magnet)

MR-J3W-44B

MR-J3W-77B

MR-J3W-1010B

A-axis | B-axis

A-axis | B-axis

A-axis | B-axis

LM-K2S510-288-25S1
LM-K2S510-384-2SS1

LM-K2520-480-1SS1
LM-K2S520-768-1SS1

. 01M- o} o} o}
LM-K2P1AOIM2SST | o ™ o (Note 2) (Note 1, 2) (Note 1, 2)
LM-K2S810-768-2SS1
LM-K2S20-288-1SS1
LM-K2S20-384-1SS1
LM-K2P2A-02M-1SS1 O(Note 2) O(Note 2)

Note 1. With the servo amplifier whose software version is B2 or earlier, this linear servo motor can be used by setting parameter No.Po04
to "O0O10". With the servo amplifier whose software version is B3 or later, no parameter setting is required.
2. This linear servo motor can be used with the servo amplifier whose software version is B2 or later.
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13. USING A LINEAR SERVO MOTOR

13.1.3 Configuration including auxiliary equipment

/\ CAUTION

+ Connecting a linear servo motor for different axis to the CNP3A or CNP3B connector
may cause a malfunction.

(Note 1)

RST

POINT |

* Equipment other than the servo amplifier and the servo motor are optional or
recommended products.
* To use a linear servo motor, turn SW3 on.

Power supply Servo amplifier T T p _e;szj;]a_f o
| I
| MR Configurator computer |
| — I
Molded-case o % |
circuit breaker vV OPEN | @ :
(MCCB) or fuse ‘I’ [Dj | I
< | !
) L1 | |
—_/ L2 == | cNP =0 STttt -
S
Ls
Magnetic - oN3 °
contactor 1/0 signal
e ( =1 I= : g
P+ \ J“]
Regenerative O | —
_Power _factorC option o = NP2 -'(5)\ oniadD Servo system
Irr:;)é?c:/rmg A " c 5 11 J A LAl controller or front axis
Note 2 0 lifier CN1B
(FR.BAL) ~ x ( ) 9 servo amplifier
i i - . = 0
Line noise 5] © CN1B Rear axis servo amplifier
filter w g 0 CN1A or Cap
(FR-BSFO01) - T ©
(- = i
o U CN2A —
I e W ﬂl—\
<_J L | —
T 10
«——-CN2B I T
i sw3 15
I I
| ON «— 1
\\ II:21 )j : é —~-: A-axis |
i g L=y ! Thermistor
AN B-axis |
4 - -: | Thermistor
I I
B-axis linear servo motor A-axis linear servo motor
Encoder
cable Encoder
cable
Linear encoder Linear encoder
\.

Note 1. For 1-phase 200V to 230VAC, connect the power supply to L1 *

specification.

L2 and leave L3 open. Refer to section 1.3 for the power supply

2. Make sure to connect the P+ terminal to the D terminal. When using the regenerative option, refer to section 11.2.
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13. USING A LINEAR SERVO MOTOR

13.2 Connection of servo amplifier and linear servo motor

+ Connect the servo amplifier power output (U, V, and W) to the linear servo motor
power input (U, V, and W) directly. Do not let a magnetic contactor, etc. intervene.
Otherwise, it may cause a malfunction.

Linear servo Linear servo

Servo amplifier motor Servo amplifier motor
ACAUTlON /" \

13.2.1 Connection instructions

AWARNING * To avoid an electric shock, insulate the connections of the power supply terminals.

* Connect the wires to the correct phase terminals (U, V, W) of the servo amplifier and
linear servo motor. Otherwise, the linear servo motor does not operate properly.
ACAUTION * Do not connect AC power supply directly to the linear servo motor. Otherwise, a fault
may occur.

For grounding, connect the earth cable of the linear servo motor to the protective earth (PE) terminal of the
servo amplifier and connect the ground cable of the servo amplifier to the earth via the protective earth of the
control box. Do not connect them directly to the protective earth of the control panel.

Control box

Servo amplifier

Linear servo motor

PE 1)
terminal
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13. USING A LINEAR SERVO MOTOR

13.2.2 Power supply cable wiring diagrams

Use the wires and connectors shown in the following figure. For the wires used for wiring, refer to section 11.5.

5 30m or less g
Servo amplifier| granch cable (Note 3) (Note 1)
CN2A/CN2B | ——A— Lead supplied with
1 linear servo motor | inear servo motor
A
G1 (Black)
5 [THM1 O
Note 2
6 T I o G2 (Black) (Note 2)
CNP3A/ .
CNP3B ;] U (Black) Prslrigzry
] oV (Black) (coil
TR W (Black)
?J o E (Green/yellow)
s \

Round crimping terminal

Note 1. The signal name (U, V, W, E, G1, G2) is attached on leads.
The following shows the lead length.
LM-H2: 0.4m
LM-U2: 0.4m
LM-K2: 0.5m
2. No polarity for the thermistors (G1 and G2)
3. Make the branch cable using the MR-J3THMCN2 connector set.
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13. USING A LINEAR SERVO MOTOR

13.3 Linear encoder

POINT |

* Always use the encoder cable introduced in this section. If the other products are

used, a faulty may occur.
* For details of the linear encoder specifications, performance and assurance,
contact each linear encoder manufacturer.

13.3.1 Compatible linear encoder list

Effective Absolute
tlc icati it
Scale type Manufacturer Model Resolution Rated speed measurement. Lommunication) Post |9n
length system detection
(Maximum) system
Magnescale SR77 2040mm
Co., Ltd. (())(())51111”]/ 3.3m/s 2 wire type
(Note 5) SR87 LiEm 3040mm
AT343A 2.0m/s 3000mm
0.054m
AT543A-SC 2.5m/s 2200mm
204m/4096
) AT545A-SC | (Approximately 2.5m/s 2200mm
Mitutoyo )
Absolute . 0.0054m) 2 wire type
tvoe Corporation ——ry O
" ST742A 0.54m
4.0m/s 6000mm
ST743A
0.14m
ST744A
. . LC 493M 0.054m 2040mm
Heidenhain (Note 3) 0.014m )
. 3.0m/s 4 wire type
Corporation LC 193M 0.054m 4240mm
Mitsubishi (Note 3) 0.014m
serial
0.054
interface SR75 m 2040mm
0.014m
compatibility 0.054m 3.3m/s
SR85 - 3040mm
Magnescale 0.014m
Co., Ltd. SL710 2 wire type
(Note 5) +PL101-R/RH
0.24m
+MJ830 or (Note 1) 6.4m/s 100000mm
MJ831
Incremental (Note 2) %
type RGH26P 5u4m 4.0m/s
Renishaw Inc. RGH26Q 14m 3.2m/s 70000mm 2 wire type
RGH26R 0.54m 1.6m/s
LIDA 485
. . +EIB 392M 201 m/16384 30040mm
Heidenhain (Note 4) . )
. (Approximately 4.0m/s 4 wire type
Corporation LIDA 487
1.2214m)
+EIB 392M 6040mm
(Note 4)
NB/Z-phase Incremental - Rermlssllble Encoder Encoder Differential 3
differential tve Not specified resolution dependent dependent air tvoe X
output yP range P P pairtyp

Note 1. Varies depending on the setting of the interpolator (MJ830/MJ831: Manufactured by Magnescale Co., Ltd.).
2. Production of the SH13 has been discontinued. For details, please contact Magnescale Co., Ltd.
3. Changed from LC 491M and LC 192M, respectively. For details, please contact Heidenhain Corporation.
4. Changed from APE391M. For details, please contact Heidenhain Corporation.
5. Former company name: Sony Manufacturing Systems Corporation (The company name was changed at the end of March 2010.)

13- 7



13. USING A LINEAR SERVO MOTOR

13.3.2 Linear encoder and branch cable

The CN2A/CN2B connector has the thermistor signal pins for the linear servo motor. To output the thermistor
signal, create a branch cable.

(1) Configuration diagram
The following shows the configuration diagram of the servo amplifier and the linear encoder. The
configuration of the encoder cable differs according to the linear encoder. For the encoder cable, refer to
section 3.1 in the MR-J3-0B-RJ004 Instruction Manual.

Servo amplifier
Encoder cable

(Refer to section 3.1 in the MR-J3-[0B-RJ004
Instruction Manual.) Linear encoder
A

Branch cable
A

I

CN2AD <« — Iml= £ = = =[i"_J4

CN2B[D o - . )
(Note2) & S - -[f_ I« Iml — Linear servo motor thermistor

(2) Production of branch cable
Produce the branch cable using the MR-J3THMCN2 connector set as shown below. Keep the branch cable
length 0.5m or shorter. Use the AWG22 cable for the wiring.

N 0.5m or less
[ 6] N )
8 |~ (Note 1) (Note 2)
IMDR Servo amplifier side  Encoder cable side
gl sD [Pae]--e -~ {Plate | SD
s i
I I L A o Cr e o A s /
. — . LG 2 — — r 2 |LG L
View seen from wiring side. - | - N
or . — - MR
MR 3 T [ T 3 |MR EI
2] [4][6][8][0] MRR | 4 —— e 4 MRR [
[LG| WRR frrve] [woR| [N MD | 7 L MNote 3),_, 7 |mp .
MDR 8 L | (Note 3)! | s |MDR View seen from wiring side.
R
MD] THM1| 5
View seen from wiring side. N I~
(Note 2) AN ) AN o
Thermistor side ) '
N AN AN
P 6 |G2 > J

View seen from wiring side.

Note 1. Receptacle: 36210-0100PL, Shell kit: 36310-3200-008 (3M), or Connector set: 54599-1019 (Molex)
2. Plug: 36110-3000FD, Shell kit: 36310-F200-008 (3M)
3. If the linear encoder is the two-wire type, the wiring is not required for MD and MDR.
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13. USING A LINEAR SERVO MOTOR

13.4 Signals and wiring

* Any person who is involved in wiring should be fully competent to do the work.

* Before wiring or inspection, turn off the power and wait for 15 minutes or more until
the charge lamp turns off. Otherwise, an electric shock may occur. In addition,
always confirm from the front of the servo amplifier, whether the charge lamp is off
or not.

AWARNING * Ground the servo amplifier and the linear servo motor securely.

* Do not attempt to wire the servo amplifier and linear servo motor until they have
been installed. Otherwise, you may get an electric shock.

* The cables should not be damaged, stressed excessively, loaded heavily, or
pinched. Otherwise, you may get an electric shock.

* Wire the equipment correctly and securely. Otherwise, the linear servo motor may
operate unexpectedly, resulting in injury.

+ Connect cables to correct terminals to prevent a burst, fault, etc.

* Ensure that polarity (+, —) is correct. Otherwise, a burst, damage, etc. may occur.

* The surge absorbing diode installed to the DC relay for control output should be
fitted in the specified direction. Otherwise, the emergency stop and other protective
circuits may not operate.

Servo amplifier Servo amplifier
24VDC 4VDC
DOCOM DOCOM —
N A
1%l N
0 Control output an 0 Control output aal—o
signal signal
DICOM DICOM

For sink output interface For source output interface

ACAUTlON * Use a noise filter, etc. to minimize the influence of electromagnetic interference,
which may be given to electronic equipment used near the servo amplifier.

* Do not install a power capacitor, surge killer or radio noise filter (FR-BIF option) with
the power line of the linear servo motor.

* When using the regenerative resistor, switch power off with the alarm signal.
Otherwise, a transistor fault or the like may overheat the regenerative resistor,
causing a fire.

* Connect the servo amplifier power output (U, V, and W) to the linear servo motor
power input (U, V, and W) directly. Do not let a magnetic contactor, etc. intervene.
Otherwise, it may cause a malfunction.

Linear servo Linear servo

Servo amplifier motor Servo amplifier
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13. USING A LINEAR SERVO MOTOR

* Do not modify the equipment.
 The cables such as power cables deriving from the primary side (coil) cannot stand
ACAUTION the long-term bending action. Avoid the bending action by fixing to the movable part,
etc. Also, use the cable that stands the long-term bending action for the wiring to the
servo amplifier.

13.4.1 Precautions on this chapter

The following items are not described in this chapter. For details of these items, refer to the below item.

Iltem Reference

Explanation of Power Supply System | Section 3.3

Signal (device) explanations Section 3.5

Alarm occurrence timing chart Section 3.6

Interfaces Section 3.7 (excluding the internal connection diagram)
Processing of cable shield external .

conductor Section 3.8

SSCNETII cable connection Section 3.9

Grounding Section 3.12

Control axis selection Section 3.13

13.4.2 Power supply system circuit connection example

* Always connect a magnetic contactor between the power supply and the main circuit
power supply (L1, L2, and L3) of the servo amplifier, in order to configure a circuit
that shuts down the power supply on the side of the servo amplifier's power supply. If
a magnetic contactor is not connected, continuous flow of a large current may cause
a fire when the servo amplifier malfunctions.

+ Shut off the main circuit power supply when alarms are occurring in both of the A-

ACAUTION axis and the B-axis. Otherwise, a regenerative transistor fault or the like may
overheat the regenerative resistor, causing a fire.

* Check the servo amplifier model, and then input proper voltage to the servo amplifier
power supply. If input voltage exceeds the upper limit, the servo amplifier will break
down.

+ Connecting a linear servo motor for different axis to the CNP3A or CNP3B connector
may cause a malfunction.

POINT |

* Even if alarm has occurred, do not switch off the control circuit power supply.
When the control circuit power supply has been switched off, optical module does
not operate, and optical transmission of SSCNETII communication is interrupted.
Therefore, the servo amplifier on the rear axis displays "AA" at the indicator and
turns into base circuit shut-off. The linear servo motor stops with starting dynamic
brake.

* For details of each signal, refer to section 3.3.

Wire the power supply/main circuit as shown below so that power is shut off and the servo-on command turned
off as soon as an alarm occurs, a servo forced stop is made valid, or a controller forced stop is made valid. A
molded-case circuit breaker (MCCB) must be used with the input cables of the main circuit power supply.
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13. USING A LINEAR SERVO MOTOR

(Note 3)

- -Malfunction -~ Controller
forced stop

1 |
I RA1(A-axis) : OFF
! — | RA3 o
1 {RAZ(B-ams)]’ 1 ik i
o ___! Forced stop
(Note 8)
(Note 9) Servo amplifier A-axis linear servo motor
MCCB MC CNP1 CNP3A|_ Primary side
(Note 10) — K L P Uem u (coil)
Power j LV o \Y;
supply : L[C el
X_— > : W : W
] 1 E
R o1
(Note 6)
G2
A-axis linear encoder
CN2A
(Note 2)
Head
Encoder
) cable
B-axis linear servo motor
C",‘E?lB_ _. (Note 5) Primary side
FUom U (coil)
L Ve v
LW O w
| |
1 1 E
| ‘é‘ |
e G1
(Note 6)
G2
B-axis linear encoder
CN2B
(Note 2)
Head
Encoder
cable
(Note 8) CN3 CN3 24VDC
(Note 4) Forced stop "1\ EM1 DOCOM :I
DOCOM| DICOM
. J | Acaxi i Note 4
2 SW3(Note 7) ALM-A| i _(ANigssr)nalfunchon (Note 4)
2 o [ o (o :
% |27 A-axis [ALM-B B-axis malfunction
| L Note 3
SIS B-axis (Note 3)
L
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13. USING A LINEAR SERVO MOTOR

Note 1. Always connect P+ and D. When using the regenerative option, refer to section 11.2.

2. For the encoder cable, use of the option cable is recommended. Refer to section 11.1 for selection of the cable.

3. If deactivating output of malfunction (ALM-A/ALM-B) with parameter change, configure up the power supply circuit which switches
off the magnetic contactor after detection of alarm occurrence on the controller side. In this connection example, the operation
continues in the other axis when an alarm occurs in the A-axis or the B-axis. To stop both axes in an alarm occurrence, connect
RA1 and RA2 in series.

4. For the sink 1/O interface. For the source 1/O interface, refer to section 3.7.3.

5. Refer to section 3.10.

6. There may not be a thermistor output.

7. This connection example is a connection using linear servo motors. Turn SW3 on. (Refer to section 3.14.)

8. Configure the circuit to shut down the main circuit power supply simultaneously with the turn off of forced stop (EM1) using the
external sequence.

9. Be sure to use a magnetic contactor with an operation delay time of 80ms or less. The operation delay time is the time interval
between current being applied to the coil until closure of contacts.

10. For 1-phase 200V to 230VAC, connect the power supply to L; - L, and leave L; open. Refer to section 1.3 for the power supply
specification.
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13. USING A LINEAR SERVO MOTOR

13.4.3 Internal connection diagram

Servo amplifier
24VDC CN3
— picom| 23 —L CN3 S
pocou| 26 gy < 11 | Awa “E-
[ EM1| 10 —5%9—@— b 12 |mera |
»—/— p | — A
| i : (Note 3), (Note 2)
- | —DH-Al 7 = | — b 24 |ALM-B— ! —e
1 ! P>
- —pi2A| 8 |- S Nl 25 MBR-B
(Note 2) < | ! (Note 3)
|
- | —DI3-A| 9 — | —
(Note 1) < | ! F— e — — — - — — - — - — -
-~ —pi-B| 20 |- S | CN3 .
! ]
! | 3 [LAA
L ! bi2-B| 21 %pglz%( ) | EC 16 |(ARA——
L 1pi3-B| 22 —D—@— | JC 4 [LBA—
v { [ 17 |LBR-A Differential line
.l Ysolated> - —— - 5 |LA-B |—— - driver output
CN5 JC 18 [LARBl——| (35mA or less)
VBUS| 1 6 |[LB-B
D—1 2 | 19 [LBRB|——
USBY 5+ 1 3 14 | LG ——
GND| 5
CN3 Analog monitor
< +10VDC
1| LG
CN2A P5 ,
Linear encoder head
THM1| 5 CN2A
THMZ| 6 7_| MD
8 [MDR
3 | MR
4 |MRR
2 | LG
Linear servo motor
CNP3A Eprlmary side (coil)
——{a@ 1%
CN2B PS5 ,
Linear encoder head
THM1| 5 CN2B
THM2| 6 7 | MD
8 [MDR
3 | MR
4 |MRR
2 | LG
\V4 Linear servo motor
CNP3B Eprlmary side (coil)
@ f———{2 @

£

Note 1. Signal can be assigned for these pins with the controller setting.
For contents of signals, refer to the instruction manual of the controller.
2. For the sink 1/O interface. For the source I/O interface, refer to section 3.7.3.

3. When using a linear servo motor, use MBR (Electromagnetic brake interlock) for an external brake mechanism.
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13.5 Operation and functions

13.5.1 Startup

POINT |

* To use a linear servo motor, turn SW3 on.
Sw3

oN<— )
- A-axis
n B-axis

Front side
—

(1) Startup procedure
Start up the linear servo referring to the following procedure.

Getting of the servo motor selection switch (SW3) (Refer to section 3.14.D

( Execution of installation and wiring >

i

Set the linear servo motor series and linear servo motor type.
(Refer to (2) of this section.)

(Note) Settings of the linear encoder direction and the linear servo motor
direction (Refer to (3) in this section.)

What is the type
of linear encoder?

Incremental linear encoder Absolute position linear encoder

QNote) Setting of the linear encoder resolution (Refer to (4) in this sectionD
| |

v v
(Note) Execution of the magnetic pole detection (Refer to section
13.5.2 (3).)

l

Change to the setting not requiring the magnetic
pole detection (Refer to section 13.5.2 (3).)

|
v

( (Note) Positioning operation check (Refer to section 13.5.4.)

| |
v v

Gositioning operation check using the controller (Refer to section 13.5.5.

l l

< Home position return (Refer to section 13.5.3.)

l !

< Positioning operation

|

NN

Note. MR Configurator is used.
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13. USING A LINEAR SERVO MOTOR

(2) Set the linear servo motor series and linear servo motor type.
To use the linear servo motor, set the linear servo motor series and linear servo motor type with parameter
No. PA17 (Linear servo motor series setting) and No. PA18 (Linear servo motor type setting). (Refer to
section 13.6.2.)

(3) Settings of the linear encoder direction and the linear servo motor direction
Set the positive direction of linear servo motor to match with the increase direction of linear encoder
feedback using the first digit (Encoder pulse count polarity selection) of the parameter No.PC27.

Parameter No.PC27

L]

—l: Encoder pulse count polarity selection
0: Linear servo motor positive direction and linear encoder increase direction
1: Linear servo motor positive direction and linear encoder decrease direction

(a) Parameter setting method
1) Confirm the positive direction of linear servo motor the relationship of the moving direction of linear
servo motor to commands is determined by the setting of the parameter No.PA14 as follows.

Parameter No.PA14 Moving direction of linear servo motor
setting value Address increase command | Address decrease command
0 Positive direction Negative direction
1 Negative direction Positive direction

The positive/negative directions of the linear servo motor are as shown below.

Negative direction

Negative direction Secondary side

Secondary side

Positive direction

[2

Primary side

Positive direction Secondary side

[2

Negative direction

rimary side

LM-H2 series LM-U2 series LM-K2 series

2) Confirm the increase direction of linear encoder.

3) If the positive direction of the linear servo motor matches with the increase direction of linear encoder,
set the parameter No.PC27 to "O110". If not, set the parameter to "1 1"

(b) Confirmation method
Confirm the positive direction of linear servo motor and the increase direction of linear encoder using the
following procedure.

1) Move the linear servo motor manually to the positive direction in the servo off status.

2) Confirm the motor speed (positive and negative) at that time using MR Configurator.

13- 15



13. USING A LINEAR SERVO MOTOR

3) If the parameter No.PC27 is set to "0 0" and the positive direction of linear servo motor matches
with the increase direction of linear encoder, the motor speed will be a positive value by making the
linear servo motor work to the positive direction. If the positive direction of linear servo motor does
not match with the increase direction of linear encoder, the motor speed will be a negative value. If
the parameter No.PC27 is set to "[01[]1" and the positive direction of linear servo motor matches
with the increase direction of linear encoder, the motor speed will be a negative value by making the
linear servo motor work to the positive direction.

(4) Setting of the linear encoder resolution
Set the ratio to the linear encoder resolution using the parameter No.PS02 (Linear encoder resolution
setting numerator) and parameter No.PS03 (Linear encoder resolution setting denominator).

POINT |

* When using this parameter, turn the power off once after setting the parameter
No.PA19 to "OOOD", and then turn it on again.

* Turn off the power and then on again after setting the parameter to validate the
parameter value.

(a) Parameter setting
Set the value as the following equation.

Parameter No.PS02 (Linear encoder resolution setting numerator)
Parameter No.PS03 (Linear encoder resolution setting denominator)

= Linear encoder resolution [ pm]
(b) Parameter setting example
When the linear encoder resolution is 0.5 ym

Parameter No.PS02
Parameter No.PS03

= Linear encoder resolution= 0.5 pm= i

2

The following shows the simplified chart for the setting value of parameter Nos.PS02 and PS03.

Linear encoder resolution (m)
0.01 0.02 0.05 0.1 0.2 0.5 1.0 2.0
Setting | Parameter No.PS02 1 1 1 1 1 1 1 2
value | Parameter No PS03 100 50 20 10 5 2 1

POINT |

* When setting the wrong value to the parameter Nos. PS02 and PS03, they may not
operate properly.

+ Servo alarm (27.00 and 42.00) may occur at positioning operation or magnetic pole
detection.
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13.5.2 Magnetic pole detection

Make sure to perform the magnetic pole detection before starting the positioning operation in order to match the
positional relationship between the linear servo motor and the linear encoder.

(1) Preparation for the magnetic pole detection

POINT

* When the test operation mode is selected by using the test operation select switch
(SW2-1), the SSCNETII communication for the servo amplifier in the test
operation mode and the following servo amplifiers is blocked.

For the magnetic pole detection, the test operation mode (positioning operation) of MR Configurator is used.
Turn the power of servo amplifier off and set the test operation select switch (SW2-1) as shown below. By
turning the power on, it switches to the test operation mode.

Set SW2-1to"UP" | upP
DOWN

(2) Magnetic pole detection

* Note that the magnetic pole detection is automatically started simultaneously with
/A WARNING . getic p y y
turning ON the servo-on command.

* If the magnetic pole detection is not executed properly, the linear servo motor ma
ACAUTION gnete p propery y
run unexpectedly.
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POINT

+ Establish the machine configuration using the stroke limits (FLS and RLS). If the
stroke limits (FLS and RLS) do not exist, it may cause the machine damage by a
collision.

+ At the magnetic pole detection, it is not predictable whether it moves to the positive
direction or the negative direction.

+ Setting the parameter No.PS09 (Magnetic pole detection voltage level) may cause
the occurrence of overload, overcurrent, magnetic pole detection alarm, etc.

* When performing the positioning operation from the positioning controller, set the
sequence which confirms the normal completion of magnetic pole detection and
the servo-on status, then outputs the positioning command. If outputting the
positioning command before the Ready (RD-A/RD-B) turns ON, the command may
not be accepted or the servo alarm may occur.

+ After the magnetic pole detection, check the accuracy of position with the test
operation (positioning operation) of MR Configurator.

* If a gap is generated to the positional relationship between the linear encoder and
the linear servo motor when using the absolute position linear encoder, carry out
the magnetic pole detection again.

* The accuracy of magnetic pole detection will be improved by being operated in the
no-load condition.

* The servo alarm may occur when the linear encoder is not mounted properly or
when the setting (parameter Nos. PS02 and PS03) of linear encoder resolution or
the setting value of parameter No.PS09 (magnetic detection voltage level) is not
correct.

* On the machine of which friction becomes 30% or more than the rated thrust, it
may not operate properly after the magnetic pole detection.

* On the machine of which imbalance thrust becomes 20% or more than the rated
thrust at the horizontal axis, it may not operate properly after the magnetic pole
detection.

For the following cases, the magnetic pole detection is required.
1) When using the incremental linear encoder (Refer to (2) (a) in this section)

2) When using the absolute position linear encoder and matching with the cases indicated below (Refer
to (2) (b) in this section)
= At the system setup (at the first startup of equipment)
- When the servo amplifier is replaced
* When the linear servo motor (primary side (coil) or secondary side (magnet)) is replaced
- When the linear encoder (scale or head) is replaced or its installation is changed
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(a) For the incremental linear encoder
For the incremental linear encoder, the magnetic pole detection is required every time the power is
turned on. By turning ON the servo-on command from the controller after the power-on, the magnetic
pole detection is automatically carried out. Therefore, there is no need to set the parameter (first digit of
parameter No.PS01) for executing the magnetic pole detection.

1) Timing chart

Servo-on command ON
1 95ms
i
]
- ON
Base circuit OF !
Ready (RD ON : |
y (RD) OF
" 15sorless '

Magnetic pole detection time (Note)

Note. The magnetic pole detection time indicates the operation time when the stroke limits
(FLS and RLS) is ON.

2) Linear servo motor movement (when FLS and RLS are ON)

Servo-on position
(Magnetic pole detection start position)

A | | A
RLS | ' FLS

(Note 2) — (Note 1)

Magnetic pole detection complete position

Note 1. When the stroke limit (FLS or RLS) turns OFF during the magnetic pole detection, the
operation of magnetic pole detection is carried on to the opposite direction. When
both FLS and RLS are OFF, the magnetic pole detection error (27.00) occurs.

2. The following shows the pitch against magnetic pole.

LM-U2
Linear servo motor series LM-H2 | (Medium [ LM-K2
thrust)
Pit ) -
itch against magnetic pole 48 30 48
[mm]
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3) Linear servo motor operation (when FLS or RLS is OFF)
When the FLS or RLS is OFF at the servo-on, the magnetic pole detection is carried out as
follows.

Moves to any magnetic pole detection
start position at the same time as the servo-on

Magnetic pole

detection start position Servo-on position
= = .
4 | | | &
RLS ! ! ! 'FLS

| %
I I

( . :
| ? (Note) ‘

Magnetic pole detection complete position

Returns to the magnetic pole detection start position after several reciprocating operation,
and changes to the servo lock status after the completion of magnetic pole detection.
At this time, there may be a gap, approximately a quarter of the pitch against magnetic pole, from the start position.

Note. For the pitch against magnetic pole, refer to (2) (a) 2) Note 2 in this section.

(b) For the absolute position linear encoder

POINT |

* If a gap is generated to the positional relationship between the linear encoder and
the linear servo motor when using the absolute position linear encoder, carry out
the magnetic pole detection again.

Carry out the magnetic pole detection referring the following procedure.

1) Set the parameter No.PS01 (Linear function selection 1) to "D [01 (Magnetic pole detection
always valid)".

Parameter No.PS01

HENE

—l: Magnetic pole detection always valid (factory setting)

2) Execute the magnetic pole detection. (Refer to (2) (a) 1) and 2) in this section)

3) Change the parameter No.PS01 to "0CI10 (Magnetic pole detection not valid)" after the normal
completion of magnetic pole detection.

Parameter No.PS01

III%

Magnetic pole detection invalid

By making the magnetic pole detection function invalid with the parameter No.PS01 after the magnetic
pole detection, the magnetic pole detection for each power-on will be unnecessary.
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(3) Setting of the magnetic pole detection voltage level
For the positioning detection method, set the magnetic pole detection voltage level with the parameter
No.PS09 (magnetic pole detection voltage level). Voltage level setting is not required when detecting
magnetic poles by the minute position detection method.

(a) Guideline of parameter settings
Set the parameters referring to the following table.

Parameter No.PS09 setting value

. Small <~ Medium — Large
(Guide value)

Less than 10 (factory setting) More than 50
Servo status ( ( Y ing) )

Thrust at operation Small Large
Overload, overcurrent alarm Not frequently occurred Frequently occurred
Magnetic pole detection alarm Frequently occurred Not frequently occurred
Magnetic pole detection accuracy Low High

(b) Setting procedure
1) By carrying out the magnetic pole operation, make the setting of parameter No.PS09 (magnetic pole
detection voltage level) larger until the overload 1 (50.00), overload 2 (51.00), overvoltage (33.1),
overload warning 1 (E1.0) and overload warning 2 (EC.1) occur. To get a rough idea, make it lager
in "5". When these alarms and warnings occur during the magnetic pole detection by MR
Configurator, the test operation of MR Configurator is automatically completed and servo off status
established.

2) Set the final setting value to approximately 70% of the value which is set at the occurrence of the
overload 1 (50.00), overload 2 (51.00), overvoltage (33.1), overload warning 1 (E1.00) and overload
warning 2 (EC.1). However, in the case where the initial magnetic pole detection error (27.0) occurs
with this setting value, set the final setting value to the value intermediate between the setting value
at the occurrence of the overload 1 (50.0), overload 2 (51.0), overvoltage (33.1), overload warning
1 (E1.00), overload warning 2 (EC.1) and the setting value at the occurrence of the magnetic pole
detection alarm.

3) Carry out the magnetic pole detection again with the final setting value.

(c) Setting example

Linear encoder | | | | ] | . [
magnetic pole detection
Parameter No.PS09 setting value 30 >< 35 >< 40 X 45  -c---- 65 >< 70
Existence or nonexistence ~ ===aer
Overload and overcurrent alarm
v J N\ J
Carry out the magnetic pole detection repeatedly while making An alarm has occurred
the setting value of the parameter No.PS09 larger. when the setting value

of the parameter
No.PS09 is set to 70.

Here, the final setting value of the parameter No.PS09 is set to 49 (the setting value at the occurrence of
the overload and overcurrent alarm=70 % 0.7).

13- 21



13. USING A LINEAR SERVO MOTOR

(4) Magnetic pole detection method using MR Configurator
The following shows the procedure of the magnetic pole detection using MR Configurator.

(a) Magnetic pole detection of the positioning detection method.

( Magnetic pole detection )

1) After confirming that the stroke limits (FLS and RLS) and the forced stop (EM1) are ON, turn the
power of servo amplifier off once and then turn it on again.

2) After switching the test operation select switch (SW2-1) of the servo amplifier to "Up" turn the power
of servo amplifier off once and then turn it on again.

3) Set parameter No.PS08 (Linear function selection 3) to "0 0", and the magnetic pole detection
method to "position detection method".

4) Change to "Magnetic pole detection always valid" by setting the paramete No.PS01 (Linear function
selection 1) to "OJCJC1". (Note)

| 5) Turn the power of servo amplifier off once and then turn it on again. |

| 6) Set the parameter No.PS09 (Magnetic detection voltage level) to "10" (guide value) as a guide. |

le
¢

7) Execute the "positive direction travel" or "negative direction travel" with the "positioning operation" of
the MR Configrator test operation mode. Set the travel distance to "0" at this time.

| The magnetic pole detection operation is carried out.

Is the parameter No.PS09
(Magnetic pole detection voltage
level) the final value?

Reset the alarm or turn the

8) Has the magnetic pole > YES| power of servo amplifier off Raise the value of parameter
detection alarm (27.01) occurred’ once, and then turn the power No.PS09 in five.
on again.

Set 70% of the parameter
No.PS09 as the final setting vale.
In the case where the magnetic
Turn the power of servo pole detection error (27.00)

amplifier off once and then turn it occurs with this setting value, set
the final setting value to the

9) Have the overload alarms
(50.0 and 51. O), overcurrent alarm
(32.0) and overload warning

NO

on again.
(E1.00) occurred? 9 value intermediate between the
setting value at the occurrence of
Reset the alarm or turn the thed%ercutrtr_ent al?rm (?tZHEl)
T and the setting value at the
power of servo amplifier off, and —— occurrence of the magnetic pole
then turn the power on again. detection alarm (27.0J).

10) Change to "Magnetic pole detection invalid" by setting the parameter No.PS01 (Linear function
selection 1) to "OICICI0". (Note)

( )

Note. When using an incremental type linear scale, the parameter No.PS01 setting is not required.
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(b) pole detection by the minimal position detection method

( Magnetic pole detection )

1) After confirming that the stroke limits (FLS and RLS) and the forced stop (EM1) are ON, turn the
power of servo amplifier off once and then turn it on again.

2) After switching the test operation select switch (SW2-1) of the servo amplifier to "Up" turn the power
of servo amplifier off once and then turn it on again.

3) Set parameter No.PS08 (Linear function selection 3) to " 4", and the magnetic pole detection
method to “minute position detection method”.

4) Change to "Magnetic pole detection always valid" by setting the paramete No.PS01 (Linear function
selection 1) to " COJOO1". (Note 1)

5) Turn the power of servo amplifier off once and then turn it on again.

6) By using parameter No.PS17 (Minute position detection method function selection), set the load to
mass of the linear servo motor primary side (coil) ratio. (Note 2)

le
[

7) Execute the "Positive direction movement" or "Negative direction movement" with the "positioning
operation" of the MR Configrator test operation mode. Set the travel distance to "0" at this time.

The magnetic pole detection is carried out.

Is the response of the minute
position detection method, which is set by parameter
No.PS17 (Minute position detection method
function selection), finalized?

YES

Lower the response of the minute position
YES detection method by two in parameter
No.PS17 (Minute position detection
method function selection)

Do abnormal sounds and
vibration occur during the magnetic
pole detection?

Problem [Raise the response of the minute position
exists. detection method by one in parameter
No.PS17 (Minute position detection
method function selection).

Does the travel distance
during the magnetic pole detection
has a problem? (Note 3)

Problem does not exist.

8) Change to "Magnetic pole detection invalid" by setting the parameter No.PS01 (Linear function
selection 1) to "O0OO0". (Note 1)

( )

Note 1. When using the incremental system, parameter No.PS01 setting is not required.
2. When the load to mass of the linear servo motor primary side (coil) ratio is unknown, detect magnetic poles with the position
detection method, perform auto tuning, and set an estimated value.
3. When detecting magnetic poles with the minute position detection method, the maximum travel distance of 0.5mm or less during
the magnetic pole detection is acceptable. To shorten the travel distance, increase the response of the minute position detection
method in parameter No.PS17 (Minute position detection method function selection).

13- 23



13. USING A LINEAR SERVO MOTOR

(5) Magnetic pole detection at the replacement of servo amplifier
When replacing the servo ampilifier, carry out the magnetic pole detection again. If the magnetic pole
detection cannot be performed unavoidably, write the magnetic pole information from the servo amplifier
before the replacement to the one after the replacement using MR Configurator.

(a) Procedures
1) Read the magnetic pole information of the servo amplifier before the replacement.

2) Write the read magnetic pole information to the servo amplifier after the replacement.

3) Perform the test operation with the torque limit for ensuring the safety, and confirm that there is no
trouble.

(b) Transplant method of the magnetic pole information
1) How to read the magnetic pole information from the servo amplifier before the replacement
a) Select "MR-J3-B Linear" from the system setting of MR Configurator.

b) Confirm that the personal computer is connected to the servo amplifier, and select "Diagnostic"
and then "Linear diagnostic".

c) Click the "Magnetic pole information" button ( 1) in Figure) to open the magnetic pole information
window.

d) Click "Read All" of the magnetic pole information window. ( 2) in Figure)

e) Confirm the data 1 and data 2 ( 3) in Figure) of the magnetic pole information window and take
notes.

2) How to write the magnetic pole information to the servo amplifier after the replacement
a) Select "MR-J3-B Linear" from the system setting of MR Configurator.

b) Confirm that the personal computer is connected to the servo amplifier, and select "Diagnostic”
and then "Linear diagnostic".

c) Click the "Magnetic pole information” button ( 1) in Figure) to open the magnetic pole information
window.

d) Input the value of the magnetic pole information taken notes to the data 1 and data 2 ( 3) in
Figure) of the magnetic pole information window.

e) Click "Write All" ( 4) in Figure) of the magnetic pole information window.

f) Turn the power of servo amplifier off once, and then turn it on again.
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Data 1 FFF1

Data2 | ABAZ

Read Al | :

Write value

FFF1 -

ABAZ

Droop pulses

| 0 pulse

Close |

Parameter

Linear encoder selection

I 0200

Zeroing stop distance

| 262144 pulse
: Magnetic pole
%I information

|

Y

— - S

Linear encoder

Polarity | | Encoder information

M ot passed

L
Cumulative feedback *
pulses Resolution setting _I In} | 44
Data 1

|—5 pulse e LI |—1 00000000

—_—— Data2 |o0003B0D0O
Clear | LID I—.m
Manitor indication Z-phase pass status
Monitor start Monitorstopl FIEEEL Parameter read | Parameter write | Close
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13.5.3 Home position return

POINT |

* The incremental linear encoder and the absolute position linear encoder have
different home position reference positions at the home position return.

(1) Incremental linear encoder

* If the resolution or stop interval (the third digit of the parameter No.PS01) of the
ACAUTlON linear encoder is too large, it is very dangerous since it may crash into the stroke
end.

(a) When the linear encoder home position (reference mark) exists in the home position return direction
The home position on the incremental linear encoder is a position per 1048576 pulses (changeable with
the third digit of the parameter No.PS01), which is based on the linear encoder home position (reference
mark) passed primarily after the start of home position return. Change the setting value of the parameter
No.PS01 according to the linear encoder resolution.

Parameter No.PS01

—I_— Stop interval setting

at the home position return

Setting Stop interval
value [pulse]

0 8192

131072
262144
1048576
4194304
16777216
67108864

OB |WIN|—=

For the proximity dog type home position return, the nearest home position reference position after
turning the proximity dog signal off will be the home position.

The linear encoder home position must be set to only one during the whole stroke and to the position to
be surely passed after the start of home position return. The encoder Z-phase pulse (LZ) cannot be
used.
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Home position return direction
-

Home position return speed

1
Servo motor : Creep speed
speed . ! )
P 0 r/min : : : .
] 1 ] |
- ON X T : !
Proximity dog OFF : :
signal ! !
I
3 | | | e | ‘
Home position : . .
reference position |  (Note) |
| 11048576pulse | |
| ™ 1048576 pulses X n times |
L1 h T
Linear servo motor o : m
position A s
Linear encoder home position Home position

Note. Can be changed with the parameter No.PS01.

(b) When the linear encoder home position does not exist in the home position return direction
If the home position return is performed from the position where the linear encoder does not exist in the
home position return direction, the controller will be a home position return error. Error contents differ
depending on types of controller. In this chase, move it once with the JOG operation from the controller,
etc. to the stroke end on the opposite side of the home position return direction, and then perform the
home position return.

Home position return direction

Home position return speed

|
Servo motor | Creep speed
speed . | .
0 r/min R /,Y } : .
[N ! | | |
| N 7’ I | | |
! . JOG operation ,” ! ! ! !
o TTTTTmT o I | I 1
| I | I 1
. . ON | | | | |
Proximity dog OFF } . X
signal ! ! !
| I 1
| I 1
| I 1
b cla
Linear servo motor e i ']_?_[|
position 2 A s
Stroke end  Linear encoder home position Home position
< L o o e >
“ 1
Home position returnable area Home position nonreturnable area

POINT |

* For surely carrying out the home position return, make sure to execute the home
position return after moving it to the stroke end on the opposite side with the JOG
operation from the controller, etc.

+ Change the setting value for the third digit of parameter No.PS01 according to the
linear encoder resolution.
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(2) Absolute position linear encoder
The home position reference position on the absolute position linear encoder is a position per 1048576
pulses (changeable with the third digit of the parameter No.PS01), which is based on the linear encoder
home position (absolute position data=0).
For the proximity dog type home position return, the nearest home position reference position after turning
the proximity dog signal off will be the home position. There is no restriction on the setting position for the
home position of linear encoder. The encoder Z-phase pulse (LZ) cannot be used.

Home position return direction
e

Home position return speed

|
Servo motor : Creep speed
I
speed 0 r/min | : E\/\.
oN ! | | |
- | ] |
Rroxmlty dog OFF X .
signal ! !
| |
] semaas
Home position Not ! | | .
reference position |(Note) | |
11048576pulse: | !
> 1048576 pulses x n times R
" Sl )
Linear servo motor : e ']_E?
position ] A -~ A
Linear encoder home position Home position

Note. Can be changed with the parameter No.PS01.

POINT |

* The data set type home position return can be also carried out.
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13.5.4 Test operation mode in MR Configurator

/\ CAUTION

the linear servo motor alone.

* The test operation mode is designed for servo operation confirmation and not for
machine operation confirmation. Do not use this mode with the machine. Always use

* If an operation fault occurred, use the forced stop (EM1) to make a stop.

POINT |

* The content described in this section indicates the environment that servo amplifier
and personal computer are directly connected.

* When using MR-J3W-B, both of the A-axis and the B-axis go into the test
operation mode, but only one of them can be operated.

* When the test operation mode is selected by using the test operation select switch
(SW2-1), the SSCNETII communication for the servo amplifier in the test operation
mode and the following servo amplifiers is blocked.

By using a personal computer and the MR Configurator, you can execute, positioning operation, DO forced
output program operation without connecting the servo system controller.

(1) Test operation mode
(a) Positioning operation

Positioning operation can be performed without using the servo system controller. Use this operation
with the forced stop reset. This operation may be used independently of whether the servo is on or off
and whether the servo system controller is connected or not.

Exercise control on the positioning operation screen of the MR Configurator.

1) Operation pattern

Iltem Initial value Setting range
Travel distance [pulse] 1048576 0 to 99999999
Speed [r/min] 200 0 to max. speed
Acceleration/deceleration time constant [ms] 1000 0 to 50000

Repeat pattern

Positive dir. — Negative dir.

Positive dir. — Negative dir.
Positive dir. — Positive dir.

Negative dir. — Positive dir.

Negative dir. — Negative dir.

Dwell time

2.0

0.510 50.0

Number of repeat

1 to 9999

2) Operation method

Operation

Screen control

Forward rotation start

Click the "Positive direction movement" button.

Reverse rotation start

Click the "Negative direction movement" button.

Pause

Click the "Pause" button.

(b) Output signal (DO) forced output

Output signals can be switched on/off forcibly independently of the servo status. Use this function for

output signal wiring check, etc.

Exercise control on the DO forced output screen of the MR Configurator.
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(c) Program operation
Positioning operation can be performed in two or more operation patterns combined, without using the
servo system controller. Use this operation with the forced stop reset. This operation may be used
independently of whether the servo is on or off and whether the servo system controller is connected or
not.
Exercise control on the program operation screen of the MR Configurator. For full information, refer to
the MR Configurator Installation Guide.

Operation Screen control
Start Click the "Start" button.
Stop Click the "Reset" button.
(2) Operation procedure
1) Switch power off.
2) Set SW2-1to "UP".
SW2
Set SW2-1 to "UP" uP
i ! DOWN
1 2

Changing the SW2-1 setting to the "UP" position during power-on will not start the test operation
mode.

3) Switch servo amplifier power on.
When initialization is over, the display shows the following screen.

_ T areras |0 (T
P g
Flickering Flickering

After 2s
4) Perform operation with the personal computer.

13.5.5 Operation from the controller

When establishing the absolute position detection system, the absolute position linear encoder is required.
An MR-BTCASE battery case and eight MR-BAT batteries are not required.
The linear servo motor can be used in combination with the following controllers.

Servo system controller Model
Motion controller Q1700DCPU/Q170HCPU/Q170MCPU
Positioning module QD75MHO/QD74MHO/LD77MHO

(1) Operation method
For the system using the incremental linear encoder, however, the magnetic pole detection is automatically
performed at the first servo-on after turning the power on. For this reason, when performing the positioning
operation, configure the sequence which surely confirms the servo-on status as the inter lock condition of
the positioning command.
Also, some parameter settings and home position return method varies depending on types of controllers.
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(2) Servo system controller setting
(a) Setting instructions
The following servo parameters will be valid by turning the power of servo amplifier off once and then
turning it on again after writing to the servo amplifier from the controller.

Setting description
Setting item Motion controller (Note 3) Positioning
Q1700DCPU/ QD74MHLO/QD75MHO/
Q170HCPU/Q170MCPU LD77MHO
Command resolution Linear encoder resolution unit
Amplifier setting MR-J3-B Linear MR-J3-B Linear
Motor setting Automatic setting
(Note 1) Factory
No. Symbol Name setting
PAO1[ **STY | Control mode (Note 2) 0000h 0004h 0004h
PCO1| ERZ | Error excessive alarm level 100
PCO03| *ENRS [ Encoder output pulse selection 0010h
PC26|**COP8| Function selection C-8 0100h
PC27[**COP9| Function selection C-9 0000h
PS01| **LIT1 [ Linear function selection 1 0301h
PS02| **LIM | Linear encoder resolution setting 1000
Numerator
PS03| **LID | Linear encoder resolution setting 1000
Denominator
PS04| *LIT2 [ Linear function selection 2 0003h
Servo PS05| LB1 |[Linear servo motor control position deviation 0
parameters error detection level
PS06| LB2 | Linear servo motor control speed deviation 0
error detection level Set as necessary. Set as necessary.
PS07| LB3 [ Linear servo motor control thrust deviation 100
error detection level
PS08| *LIT3 [ Linear function selection 3 0010h
PS09| LPWM | Magnetic pole detection voltage level 30
PS10| LFH | At magnetic pole detection current detection 5
method ldentification signal frequency
PS11| LIDH | At magnetic pole detection current detection | 100
method ldentification signal amplitude
PS12 This parameter is not used. (Note 2) 500
PS17| LTSTS | Minute position detection method function 0000h
selection Each
PS18| IDLV | Minute position detection method 0000h
identification signal amplitude
Parameter | Unit setting mm mm
for
- Number of pulses (AP) s .
zz:ltrlglmng Travel distance (AL) Refer to (2) (b) in this section.

Note 1. The parameter whose symbol preceded by * can be validated with the following conditions.
*: Turn off the power and then on again, or reset the controller after setting the parameter.
**: Turn off the power and then on again after setting the parameter.
2. For the QD75 MHL, make sure to set the factory setting.
3. GX Configurator-QP(SW2D5C-QD75P) of Ver.2.29F or later supports the MR-J3-IB linear.
4. Note that the following.

* When a servo amplifier parameter (servo parameter) is changed, the controller automatically reads the servo parameter and
stores the new servo parameter in the buffer memory of the QD74MHO, QD75MH or LD77MH. However, the new servo
parameter is not reflected in the flash memory.

- Right after the servo parameter is changed, if the QD74MHL, QD75MH or LD77MH is turned off or reset, or if the control circuit
power supply of the servo ampilifier is turned off, the new servo parameter may not be reflected in the buffer memory. In this case,
change the servo parameter again.
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(b) Setting for the number of pulses (AP) and travel distance (AL)

User Controller Servo amplifier
AP

Command [mm]

1
|
1
1
I Linear servo motor
1
1
|
1
1

[ |
|| |
[ |
[ |
N |
[ |
Position feedback [mm] ‘—.‘——ﬁ:{) — { | #
o |
[ |
[ |
| |
[ |

I

—— —
I
|

Speed feedback [mm/s] 4:—@

,,,,,,,,,,,,,,,,,,,,,,,,

Linear encoder

The number of pulses (AP) and travel distance (AL) of the linear encoder are calculated in the following
condition.

When the linear encoder resolution is 0.05 tm

Number of pulses (AP) [pulse] 1 20

Travel distance (AL) [um] ~ 005 1
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13.5.6 Functions

(1) Linear servo control error detection function

POINT

* For the linear servo control error detection function, the position and speed
deviation error detections are enabled as factory-set. (Parameter No.PS04:
O0mas)

If the linear servo control gets unstable for some reasons, the linear servo motor may not operate properly.
The protective function for detecting this before happens and stopping the operation is the linear servo
control error detection function.

As the linear servo control error detection function, there are three types of detection methods: position
deviation, speed deviation and thrust deviation. An error is detected when each error detection function is
enabled with the setting of the parameter No.PS04 (Linear function selection 2). The detection level can be
changed with the parameter Nos. PS05, PS06 and PS07.

Servo amplifier
!_______________"

Servo amplifier internal value
1) Model feedback position [mm]

Linear servo motor

|

‘ 3) Model feedback speed [mm/s]
i 5) Command thrust [%)
|

|

. Linear encoder
Linear encoder

2) Feedback position [mm]

4) Feedback speed [mm/s]
L 6) Feedback thrust [%]

,,,,,,,,,,,,, — |

|

I [ ]
I ‘ le—I—&

|

1

|

Figure 13.1 Summary of linear servo control error detection function

(a) Position deviation error detection
Set the parameter No.PS04 to "[0[1" to make the position deviation error detection enabled.

Parameter No.PS04

HENE

—l: Position deviation
error detection valid

If there is a deviation larger than the setting value (1 to 1000mm) of the parameter No.PS05 (Linear
servo control position deviation error detection level) after comparing the model feedback position 1)
and the feedback position 2) in Figure 13.1, the alarm (Linear servo control error 42.[1) occurs, and the
linear servo motor stops. The factory setting of parameter No.PS05 is 50mm. Change the setting value
as necessary.
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(b) Speed deviation error detection
Set the parameter No.PS04 to "0 [J2" to make the speed deviation error detection enabled.

Parameter No.PS04

] 2]

—l: Speed deviation
error detection valid

If there is a deviation larger than the setting value (1 to 5000mm/s) of the parameter No.PS06 (Linear
servo control speed deviation error detection level) after comparing the model feedback speed 3) and
the feedback speed 4) in Figure 13.1, the alarm (Linear servo control error 42.[0) occurs, and the linear
servo motor stops. The factory setting of parameter No.PS06 is 1,000mm/s. Change the setting value
as necessary.

(c) Thrust deviation error detection
Set the parameter No.PS04 to "[0[4" to make the thrust deviation error detection enabled.

Parameter No.PS04

HENE

—l: Thrust deviation
error detection valid

If there is a deviation larger than the setting value (1 to 1,000%) of the parameter No.PS07 (Linear
servo control thrust deviation error detection level) after comparing the command thrust 5) and the
feedback thrust 6) in Figure 13.1, the alarm (Linear servo control error 42.[1) occurs, and the linear
servo motor stops. The factory setting of parameter No.PS05 is 100%. Change the setting value as
necessary.

(d) Detecting multiple deviation errors
Setting the parameter No.PS04 as shown below allows the linear servo motor to detect multiple
deviation errors. For the error detection methods, refer to (1) (a), (b) and (c) in this section.

Parameter No.PS04

N
—

Setting Position deviation Speed deviation Thrust deviation
value error detection error detection error detection
3 O O
5 O O
6
7 O
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(2) Auto tuning function
The auto tuning function during the linear servo operation is the same as that of normal servo, but the
calculation method of load to motor mass ratio (J ratio) is different. The load to motor mass ratio (J ratio) on
the linear servo is a mass ratio calculated dividing the load mass by the load to mass of the linear servo
motor primary side (coil) ratio.

Example) Linear servo motor primary side (coil) mass =2kg
Load mass (excluding the motor primary side (coil) mass) =4kg
Mass ratio =4/2=Twice

Refer to chapter 6, other parameters set with the auto tuning function.

POINT
* If not meeting with the following conditions, the auto tuning mode 1 may not operate
properly.

The acceleration/deceleration time constant which takes less than 5s to reach to

2,000mm/s

The linear servo motor speed is 150mm/s or faster.

The load to mass of the linear servo motor primary side (coil) ratio is 100 times

or smaller.

The acceleration/deceleration thrust is 10% or less of the rated thrust.

(3) Machine analyzer function

POINT
* Make sure to carry out the machine analyzer function after the magnetic pole
detection. If the magnetic pole detection is not executed, the function may not
operate properly.
* The stop position at the completion of machine analyzer can be any position.

13.5.7 Absolute position detection system

When using the linear servo motor for the absolute position detection system, the absolute position linear
encoder is required. The backup of absolute position data is performed by the linear encoder. For this reason,
there is no need to mount an MR-BTCASE battery case and MR-BAT battery for encoder on the servo ampilifier.
Also, the alarm (25.1) and warnings (92.1, 9F.1 and E3.00) related to the absolute position are not detected.
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13.6 Parameters

/\ CAUTION

* Never adjust or change the parameter values extremely as it will make operation

instable.

* When the fixed values are indicated for any digits of a parameter, never change the

values of the digits.

In this servo amplifier, the parameters are classified into the following groups on a function basis.

Parameter group

Main description

Basic setting parameters
(No.PACIO)

When using this servo amplifier in the position control mode.

Gain/filter parameters
(No.PBO)

Use these parameters when making gain adjustment manually.

Extension setting parameters
(No.PCOO)

When changing settings such as analog monitor output signal, use these parameters.

I/0 setting parameters
(No.PDOO)

Use these parameters when changing the 1/O signals of the servo amplifier.

Special setting parameters
(No.PSOT)

Use these parameters when setting specially for the linear servo motor.

Option setting parameter
(No.Pod[T)

These parameters are dedicated to MR-J3W.

13- 36




13. USING A LINEAR SERVO MOTOR

13.6.1 Parameter write inhibit (Parameter No.PA19)

POINT
* Turn off the power and then on again, or reset the controller after setting the
parameter to validate the parameter value.

In the factory setting, this servo ampilifier allows changes to the all parameters, settings. With the setting of
parameter No.PA19, write can be disabled to prevent accidental changes.

The next table indicates the parameters which are enabled for reference and write by the setting of parameter
No.PA19. Operation can be performed for the parameters marked O.

Parameter Settin Basic setting Gainffilter Extension setting 1/0 setting Special setting | Option setting
No.PA19 o eratign parameters parameters parameters parameters parameters parameter
setting P No.PAOIO No.PBOO No.PCOIO No.PDOIO No.PSOO No.PoO0
0000h Reference O
Write O
000Bh Reference O O O
(factory setting) | Write O O O
O O O O
000Ch Reference
Write O O O O
O O O O O
000Dh Reference
Write O O O O O
O O O O O O
000Eh Reference
Write O O O O O O
Reference O
100Bh Write Parameter
No.PA19 only
Reference O O O O
100Ch . Parameter
Write
No.PA19 only
Reference O O @) @) O
100Dh Write Parameter
No.PA19 only
Reference O O O O O O
100Eh . Parameter
Write
No.PA19 only
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13.6.2 Basic setting parameters (No.PAO )

(1) Parameter list

POINT

conditions.

parameter.

**: Turn off the power and then on again after setting the parameter.

+ The parameter whose symbol preceded by * can be validated with the following

* : Turn off the power and then on again, or reset the controller after setting the

Setting Factory
No. | Symbol Name (Note 1) setting Unit  [Reference
(Note 2)
PAO1 | *™STY [ Control mode Each | 0000h This
axis section
2
PAO2 | **REG | Regenerative option Common| 0000h Section
5.1.4
PAO3 | *ABS | Absolute position detection system Each | 0000h This
axis section
2
PA04 | *AOP1 | Function selection A-1 Common| 0000h Section
5.1.6
PAO5 This parameter is not used. Do not change the value. 0
PAO6 1
PAO7 1
PAO8 | ATU [ Auto tuning mode Each | 0001h Section
axis 5.1.7
PA09 | RSP [ Auto tuning response Each 12
axis
PA10 INP [ In-position range Each 100 pulse This
axis section
2)
PA11 This parameter is not used. Do not change the value. 1000.0
PA12 1000.0
PA13 0000h
PA14 | *POL [ Moving direction selection Each 0 This
axis section
PA15 | *ENR | Encoder output pulses Each | 4000 (2)
axis
PA16 | *ENR2 | Encoder output pulses 2 Each 0
axis
PA17 | **MSR | Linear servo motor series setting - Linear servo motor type setting Each | 0000h
axis
PA18 | **MTY Each | 0000h
axis
PA19 | *BLK | Parameter write inhibit Each | 000Bh
axis

Note 1. Each axis:

Set a value for each of the A-axis and the B-axis.

Common: Common parameters for the A-axis and the B-axis. Set same values for the A-axis and the B-axis. If different values are
set, the last set value becomes valid.
2. Valid for the A-axis and the B-axis.
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(2) List of details

) Factory | Setting
No. | Symbol Name Setting ) Unit
setting range
PAO1 [ *™*STY | Control mode Each | 0000h Refer to
This parameter is set as "ICJ0O" (rotary servo motor) in the initial setting. axis name
To use a linear servo motor, set to "O0040". and
Parameter No.PAO1 function
0jo] Jo e
—r— Control mode selection
0: Rotary servo motor
4: Linear servo motor
6: Direct drive motor
PAO3 | *ABS [ Absolute position detection system Each | 0000h Refer to
Set this parameter when using the absolute position detection system in the axis name
position control mode. and
function
mnn. column.
—[ Selection of absolute position detection system (refer to chapter
12)
0: Used in incremental system
1: Used in absolute position detection system
If the absolute position detection system is enabled when the
linear encoder of the incremental type is being used,
parameter error (37.2) occurs.
POINT
= This parameter cannot be used in the speed control
mode.
PA10 INP [ In-position range Each 100 pulse 0
Set the range, where in-position (INP-A/INP-B) is output, in the command pulse axis to
unit. 65535
Servo motor droop pulses
Command pulse Command pulse
Droop pulses In-position range [pulse]
In-position ON
(INP-A/INP-B) OFF
POINT
= This parameter cannot be used in the speed control
mode.
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Factory Setting

No. | Symbol Name Setting ) Unit
setting range

PA14 | *POL [ Moving direction selection Each 0 0-1
Select linear servo motor moving direction relative. axis

Linear servo motor moving direction
Setting When positioning address | When positioning address
increases decreases

0 Positive direction Negative direction

1 Negative direction Positive direction

The positive/negative directions of the linear servo motor are as shown below.

Negative direction

Negative direction Secondary side

Secondary side
N

Positive direction

[

N
Primary side
Secondary side

F’rir;'lary side

Negative direction
LM-H2series LM-U2 series LM-K2 series

PA15 | *ENR | Encoder output pulses Each 4000 1
This parameter is made valid when parameter No.PCO03 is set to "0 10 (initial axis to
value)". 65535
Set the encoder pulses (A/B-phase) output by the servo amplifier.

Set the encoder pulses output by the servo amplifier by division ratio.
Travel distance [pulse] of the linear encoder is divided by the set value.
Travel distance of linear encoder

Set value

Output pulse = [pulse]

The number of A/B-phase pulses actually output is 1/4 times greater than the
preset number of pulses. Also, the maximum output frequency is 4.6Mpps (after
multiplication by 4). Use this parameter within the range.
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) Factory | Setting
No. | Symbol Name Setting ) Unit
setting range
PA16 | *ENR2 | Encoder output pulse 2 Each 0 1
This parameter is made valid when parameter No.PCO03 is set to "C130". axis to
Set the encoder pulses (A/B-phase) output by the servo amplifier. 65535
Set the encoder pulses output by the servo amplifier by parameter No.PA15 and
parameter No.PA16.
Travel distance [pulse] of the linear encoder is multiplied by the set value.
Output pulse = Travel distance of linear encoder *<
Set value of parameter No.PA15
[pulse]
Set value of parameter No.PA16
The number of A/B-phase pulses actually output is 1/4 times greater than the
preset number of pulses. Also, the maximum output frequency is 4.6Mpps (after
multiplication by 4). Use this parameter within the range.
When the set value is "0 (initial value)", it is internally treated as "1".
PA17 | **MSR | Linear servo motor series setting * Linear servo motor type setting Each | 0000h Refer to
axis name
PA18 | **MTY | Select the linear servo motor to be used. Set both of parameter No.PA17 and Each | 0000h and
PA18. Setting them incorrectly causes the motor combination error (1A.1). axis function
column.
Linear servo Primary side (coil) Parameter setting
motor series model name No.PA17 [ No.PA18
LM-H2P1A-06M-4SS0 00B3h 1101h
LM-H2 LM-H2P2A-12M-1SS0 00B3h 2101h
LM-H2P2B-24M-1SS0 00B3h 2201h
LM-H2P3A-24M-1SS0 00B3h 3101h
LM-U2PAB-05M-0SS0 00B4h A201h
LM-U2PBB-07M-1SS0 00B4h B201h
LM-U2 LM-U2PAD-10M-0SS0 | 00B4h A401h
LM-U2PAF-15M-0SS0 00B4h A601h
LM-U2PBD-15M-1SS0 | 00B4h B401h
LM-U2PBF-22M-1SS0 00B4h 2601h
LM-K2 LM-K2P1A-01M-2SS1 00B8h 1101h
LM-K2P2A-02M-1SS1 00B8h 2101h
PA19 | *BLK | Parameter write inhibit Each | 000Bh Refer to
Setting Operation Parameters that can be controlled axis name
value No.PACT | No.PBCI | No.PCI | No.PDCI | No.PSCI | No.Po1 and
0000h Reference o function
Write o column.
Reference o) o) o
000Bh
Write (¢] (¢] ¢]
Reference e} e} o e}
000Ch
Write o) o) o o)
Reference e} e} o} e} o}
000Dh
Write o (o] ¢] (¢] o
Reference o) o) o o) o o)
000Eh
Write (¢] (¢] ¢] (¢] ¢] (¢]
Reference e}
100Bh
Write PA19 only
Reference e} e} o} e}
100Ch
Write PA19 only
Reference e} e} o} e} o}
100Dh
Write PA19 only
Reference e} e} o} e} o} e}
100Eh
Write PA19 only
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13.6.3 Gain/Filter parameters (No.PBOI )

(1) Parameter list

POINT |

* The parameter whose symbol preceded by * can be validated with the following
conditions.
* : Turn off the power and then on again, or reset the controller after setting the
parameter.
**: Turn off the power and then on again after setting the parameter.

. Factory
No. | Symbol Name Setting setting Unit  [Reference
(Note 1)
(Note 2)
PBO1 FILT | Adaptive tuning mode (Adaptive filter ') Each | 0000h Section
axis 522
PB02 | VRFT ([ Vibration suppression control tuning mode (advanced vibration suppression Each | 0000h
control) axis
PB03 This parameter is not used. Do not change the value. 0
PB04 | FFC | Feed forward gain Each 0 % Section
axis 522
PB05 This parameter is not used. Do not change the value. 500
PB06 | GD2 [Load to mass of the linear servo motor primary side (coil) ratio Each 7.0 Multi- This
axis plier | section
(x1) @)
PB07 | PG1 | Model loop gain Each 24 rad/s | Section
axis 522
PB08 | PG2 [ Position loop gain Each 37 rad/s
axis
PB09 | VG2 | Speed loop gain Each 823 rad/s
axis
PB10 VIC [ Speed integral compensation Each 33.7 ms
axis
PB11 | VDC [ Speed differential compensation Each 980
axis
PB12 This parameter is not used. Do not change the value. 0
PB13 | NH1 | Machine resonance suppression filter 1 Each 4500 Hz Section
axis 522
PB14 | NHQ1 [ Notch shape selection 1 Each | 0000h
axis
PB15 | NH2 [ Machine resonance suppression filter 2 Each 4500 Hz
axis
PB16 | NHQ2 [ Notch shape selection 2 Each | 0000h
axis
PB17 Automatic setting parameter
PB18 | LPF [ Low-pass filter Each 3141 rad/s
axis
PB19 | VRF1 | Vibration suppression control vibration frequency setting Each 100.0 Hz
axis
PB20 | VRF2 | Vibration suppression control resonance frequency setting Each 100.0 Hz
axis
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. Factory
No. | Symbol Name Setting setting Unit | Reference
(Note 1)
(Note 2)
PB21 This parameter is not used. Do not change the value. 0.00
PB22 0.00
PB23 | VFBF [ Low-pass filter selection Each | 0000h Section
axis 522
PB24 | *MVS | Slight vibration suppression control selection Each | 0000h
axis
PB25 This parameter is not used. Do not change the value. 0000h
PB26 | *CDP [ Gain changing selection Each | 0000h Section
axis 522
PB27 | CDL [ Gain changing condition Each 10
axis
PB28 | CDT [ Gain changing time constant Each 1 ms
axis

PB29 | GD2B | Gain changing - load to mass of the linear servo motor primary side (coil) ratio Each 7.0 Multi- This

axis plier | section
(x1) @)
PB30 | PG2B [ Gain changing position loop gain Each 37 rad/s | Section
axis 522
PB31 | VG2B | Gain changing speed loop gain Each 823 rad/s
axis
PB32 | VICB [ Gain changing speed integral compensation Each 33.7 ms
axis
PB33 | VRF1B | Gain changing vibration suppression control vibration frequency setting Each 100.0 Hz
axis
PB34 | VRF2B | Gain changing vibration suppression control resonance frequency setting Each 100.0 Hz
axis
PB35 This parameter is not used. Do not change the value. 0.00
PB36 0.00
PB37 100
PB38 0.0
PB39 0.0
PB40 0.0
PB41 1125
PB42 1125
PB43 0004h
PB44 0.0
PB45 0000h

Note 1. Each axis: Set a value for each of the A-axis and the B-axis.
Common: Common parameters for the A-axis and the B-axis. Set same values for the A-axis and the B-axis. If different values are
set, the last set value becomes valid.
2. Valid for the A-axis and the B-axis.
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(2) List of details

) . Factory ) Setting
No. | Symbol Name and function Setting ) Unit
setting range
PB06 | GD2 [Load to mass of the linear servo motor primary side (coil) ratio Each 7.0 Multi- 0.0
Used to set the load to mass of the linear servo motor primary side (coil) ratio. axis plier to
When auto tuning mode 1 and interpolation mode are selected, the result of (x1) 300.0
auto tuning is automatically used. In this case, it varies between 0.0 and 100.0.
When parameter No.PA08 is set to "1 02" or "0 3", this parameter can
be set manually.
PB29 | GD2B | Gain changing - load to mass of the linear servo motor primary side (coil) ratio Each 7.0 Multi- 0.0
Used to set the load to mass of the linear servo motor primary side (coil) ratio axis plier to
when gain changing is valid. (x1) 300.0
This parameter is made valid when the auto tuning is invalid (parameter
No.PA08: 013).
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13.6.4 Extension setting parameters (No.PCO0O)

(1) Parameter list

POINT |

conditions.

parameter.

**: Turn off the power and then on again after setting the parameter.

* The parameter whose symbol preceded by * can be validated with the following

* : Turn off the power and then on again, or reset the controller after setting the

. Factory
No. | Symbol Name Setting setting Unit  [Reference
(Note 1)
(Note 2)
PCO1 ERZ | Error excessive alarm level Each 0 mm This
axis section
@
PC02 | MBR | Electromagnetic brake sequence output Each 0 ms Section
axis 53.2
PCO03 | *ENRS | Encoder output pulses selection Each | 0010h This
axis section
PC04 | **COP1 | Function selection C-1 Each | 0000h (2)
axis
PCO05 | **COP2 | Function selection C-2 Each 0000h
axis
PCO06 | *COP3 | Function selection C-3 Each 0000h Section
axis 5.3.2
PCQO7 | ZSP | Zero speed Each 50 mm/s
axis
PC08 This parameter is not used. Do not change the value. 0
PC09 | MOD1 | Analog monitor 1 output Common| 0000h This
PC10 | MOD2 | Analog monitor 2 output Common| 0001h section
PC11 | MO1 | Analog monitor 1 offset Common[ 0 mv | (2, 3)
PC12 | MO2 | Analog monitor 2 offset Common 0 mV
PC13 Do not use it in a linear servo. 0
PC14 0
PC15 | SNO [ Station number selection Common 0 Section
5.3.2
PC16 This parameter is not used. Do not change the value. 0000h
PC17 | **COP4 | Function selection C-4 Each 0000h Section
axis 5.3.2
PC18 This parameter is not used. Do not change the value. 0000h
PC19 0000h
PC20 0000h
PC21 | *BPS | Alarm history clear Each | 0000h Section
axis 53.2
PC22 This parameter is not used. Do not change the value. 0000h
PC23 0000h
PC24 0000h
PC25 0000h
PC26 0000h
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. Factory
Setting . .
No. | Symbol Name setting Unit | Reference
(Note 1)
(Note 2)
PC27 | **COP9 | Function selection C-9 Each 0000h This
axis section
2)
PC28 This parameter is not used. Do not change the value. 0000h
PC29 0000h
PC30 0000h
PC31 0000h
PC32 0000h

Note 1. Each axis: Set a value for each of the A-axis and the B-axis.
Common: Common parameters for the A-axis and the B-axis. Set same values for the A-axis and the B-axis. If different values are
set, the last set value becomes valid.
2. Valid for the A-axis and the B-axis.

(2) List of details

) Factory | Setting
No. | Symbol Name Setting ) Unit
setting range
PCO1 ERZ [ Error excessive alarm level Each 0 mm | Refer to
This parameter cannot be used in the speed control mode. axis (Note) | name
Used to set the error excessive alarm level in mm unit. and
When "0" is set in this parameter, the alarm level is 3mm. When a value other function
than "0" is set, the alarm level is the amount of the set value. However, the alarm column.
level stays at 200mm even if a value exceeding "200" is set.
Note. Setting can be changed in parameter No.PCO06.
PCO03 | *ENRS | Encoder output pulse selection Each | 0010h Refer to
Use to select the, encoder output pulse direction and encoder pulse output axis name
setting. and

function

nn.. column.
I —[ Encoder output pulse phase changing

Changes the phases of A/B-phase encoder output pulses.

Linear Servo motor moving direction
Positve direction Negotive direction

A-phase f 1 f l f 1 | A-phase f 1 f l f il
Bphasey f v £ 1 § [Bphasef L f + F 1
A-phase f l f l f 1 | A-phase f l f l f ik
B-phasef ¥ £ ¢ f | [Bphasey F ¢+ F ¢ £

Set value

Encoder output pulse setting selection
0: Not used for the linear servo motor.
When this value is set, the parameter error (37.2) occurs.
3: A/B-phase pulse electronic gear setting
(Set with the electronic gear parameter No.PA15 and PA16.)

PC04 | **COP1 [ Function selection C-1 Each | 0000h Refer to
Select the encoder cable communication system selection. axis name

and
_lojo]Jo] funcin
I . column.
Encoder cable communication system selection

0: Two-wire type
1: Four-wire type
Incorrect setting will result in an encoder alarm 1 (16.3).
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) Factory | Setting
No. | Symbol Name Setting ) Unit
setting range
PCO06 | *COP3 | Function selection C-3 Each | 0000h Refer to
Select the error excessive alarm level setting for parameter No.PCO01. axis name
and
__lofoJo fnctn
column.
Error excessive alarm level setting selection
0:1 [mm]unit
1: 0.1 [mm]unit
2:0.01 [mm]unit
3: 0.001[mm]unit
PCQO7 | ZSP | Zero speed Each 50 mm/s 0
Used to set the output range of the zero speed (ZSP-A/ZSP-B). axis to
Zero speed (ZSP-A/ZSP-B) has hysteresis width of 20mm/s. 10000
PC09 | MOD1 | Analog monitor 1 output Common| 0000h Refer to
Used to selection the signal provided to the analog monitor 1 (MO1) output. name
and
_lofo] | fncton
T —|: column.
Analog monitor 1 (MO1) output selection
Setting ltem
0 Linear servo motor speed (+=8V/max. speed)
1 Thrust (£=8V/max. thrust)
2 Linear servo motor speed (+8V/max. speed)
3 | Thrust (=8V/max. thrust)
4 Current command (=8V/max. current command)
5 Speed command (+=8V/max. speed)
6 Droop pulses (£=10V/100 pulses)
7 Droop pulses (+=10V/1000 pulses)
8 Droop pulses (+=10V/10000 pulses)
9 Droop pulses (+=10V/100000 pulses)
D Bus voltage (+=8V/400V)
Analog monitor 1 (MO1) output axis selection
0: A-axis
1: B-axis
PC10 | MOD2 | Analog monitor 2 output Common| 0001h Refer to
Used to selection the signal provided to the analog monitor 2 (MO2) output. name
and
__lofo] | fncton
—[ ) ] column.
Analog monitor 2 (MO2) output selection
The setting details are the same as analog monitor 1 output.
For the setting details, refer to parameter No.PC09.
Analog monitor 2 (MO2) output axis selection
The setting details are the same as analog monitor 1 output.
For the setting details, refer to parameter No.PC09.
PC26 This parameter is not used. Do not change the value. 0000h

Set the communication method of the encoder cable (two-wire type/four-wire type)
with parameter No.PCO04.
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) Factory | Setting
No. | Symbol Name Setting ) Unit
setting range
PC27 | **COP9 | Function selection C-9 Each | 0000h Refer to
The polarity setting of the encoder connected to the CN2A and CN2B connector axis name
and the Z-phase connection judgement of the A/B/Z-phase input interface and
encoder. function
column.

—[ Encoder pulse count polarity selection
0: Linear servo motor positive direction and linear encoder

pulse increase direction
1: Linear servo motor positive direction and linear encoder

pulse decrease direction

(3) Analog monitor

POINT
* A voltage of analog monitor output may be irregular at power-on.

The servo status can be output to two channels in terms of voltage.

(a) Setting
Change the following digits of parameter No.PC09, PC10.

Parameter No.PC09

—[ Analog monitor (MO1) output selection
(Signal output to across MO1-LG)
Analog monitor 1 (MO1) output axis selection

0: A-axis
1: B-axis

Parameter No.PC10

—[ Analog monitor (MO2) output selection
(Signal output to across MO2-LG)
Analog monitor 2 (MO2) output axis selection

0: A-axis
1: B-axis

Parameters No.PC11 and PC12 can be used to set the offset voltages to the analog output voltages.
The setting range is between —999 and 999mV.

Parameter No. Description Setting range [mV]
PC11 Used to set the offset voltage for the analog monitor 1 (MO1). —999 to 999
PC12 Used to set the offset voltage for the analog monitor 2 (MO2).
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(b) Set content
The servo amplifier is factory-set to output the linear servo motor speed to analog monitor 1 (MO1) and
the torque to analog monitor (MOZ2). The setting can be changed as listed below by changing the
parameter No.PC09 and PC10 value.
Refer to (3)(c) for the measurement point.

A

Setting Output item Description Setting Output item Description
0 Linear servo motor 1 Thrust Driving in CCW
d 4CCW direction adirection
spee 8] | 8Vl .
I |
1 1
Max. speed | Max. thrust :
| 0 Max. speed : 0 Max. thrust
| 1
l |
| 1
______ L -8 [
CW direction ¥ V] Drivingin CW ¥ 8]
direction
2 Linear servo motor CW direction8Vla CCW direction 3 Thrust Driving in CW 8[v] cI?nvm'g in CCW
speed N | . N JFQCJIQFL
; ! 1 )
| | | 1
| | | 1
< | |= : :
h t

Max. speed 0 Max. speed Max. thrust (|J Max. thrust
4 | Current command o 5 | Speed command 8V ACCW direction
vy $ECY dirsction (Note 2) !
| I
Max. current command | !
(Max. thrust command) R MaX; Ispeed : R
: 0 ! Dl 0 ™
! Max. current command | Max. speed
| (Max. thrust command) |
Lo gV |
cwdirecton¥ ~° |/ _____ L -8
CW direction ¥ M
6 Droop pulses 10MV] 4CCW direction 7 Droop pulses 10V] 4CCW direction
(Note 1, 2, 3) : (Note 1, 2, 3) :
(*£10V/100 pulses) | (=10V/1000 pulses) |
100[pulse] | 1000[pulse] |
l 0 100[pulse] l 0 1000[pulse]
| I
l |
| I
—————— - 10 ------1--10
CW direction ¥ M CW direction ¥ M
8 Droop pulses 10MV] 4CCW direction 9 Droop pulses 10V] 4CCW direction
(Note 1, 2, 3) : (Note 1, 2, 3) :
(*£10V/10000 pulses) | (%=10V/100000 pulses) |
10000[pulse] | 100000[pulse] |
l 0 10000pulse] l 0 100000[puise]
| I
l |
| I
—————— - -10 - -----F -10]
CW direction ¥ M CW direction ¥ M
D | Bus voltage E | Speed command 8V ACCW direction
(Note 2, 4) |
I
I
Max. speed !
‘: 0 Max. IsE;eed
0 400[V] !
______ =\

CW direction Y
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Note 1. Encoder pulse unit.
2. Cannot be used in the torque loop mode.

3. Cannot be used in the speed loop mode.
4. This setting can be used with the servo amplifier whose software version is B3 or later and with MR Configurator whose software

version is C5 or later.

(c) Analog monitor block diagram

Position
command
received
from a
controller

Speed Speed Current
command Droop pulses command 2 command
Differ-
ential — Speed
+ Position | command |+ Speed +
3 control %> control _

Current
control

_ Current feedback

Position feedback

[

Linear servo
motor speed

Thrust
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13.6.5 I/O setting parameters (No.PDOI )

(1) Parameter list

POINT
* The parameter whose symbol preceded by * can be validated with the following
conditions.
* : Turn off the power and then on again, or reset the controller after setting the
parameter.
. Factory
No. | Symbol Name (2?::?) setting Unit  [Reference
(Note 2)
PDO1 This parameter is not used. Do not change the value. 0000h
PDO02 | *DIA2 | Input signal automatic ON selection Each | 0000h This
axis section
2
PDO03 This parameter is not used. Do not change the value. 0020h
PD04 0021h
PD05 0022h
PD06 0000h
PDO7 | *D01 | Output signal device selection 1 (CN3-12 for A-axis and CN3-25 for B-axis) Each | 0005h Section
axis 5.4.2
PD08 This parameter is not used. Do not change the value. 0004h
PD09 | *D03 [ Output signal device selection 3 (CN3-11 for A-axis and CN3-24 for B-axis) Each | 0003h Section
axis 5.4.2
PD10 This parameter is not used. Do not change the value. 0000h
PD11 0004h
PD12 0000h
PD13 0000h
PD14 | *DOP3 | Function selection D-3 Each | 0000h Section
axis 5.4.2
PD15 This parameter is not used. Do not change the value. 0000h
PD16 0000h
PD17 0000h
PD18 0000h
PD19 0000h
PD20 0000h
PD21 0000h
PD22 0000h
PD23 0000h
PD24 0000h
PD25 0000h
PD26 0000h
PD27 0000h
PD28 0000h
PD29 0000h
PD30 0000h
PD31 0000h
PD32 0000h

Note 1. Each axis: Set a value for each of the A-axis and the B-axis.
Common: Common parameters for the A-axis and the B-axis. Set same values for the A-axis and the B-axis. If different values are
set, the last set value becomes valid.
2. Valid for the A-axis and the B-axis.
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(2) List of details

BIN 0: Used as external input signal
BIN 1: Automatic ON

For example, to turn ON RLS, the setting is "1 02",
When the upper stroke limit (FLS) or the lower stroke limit (RLS) is used on the
controller side, do not set to automatically ON since the magnetic pole detection

signal is shared with the input signal.

) Factory | Setting
No. | Symbol Name Setting ) Unit
setting range
PD02 | *DIA2 | Input signal automatic ON selection Each | 0000h Refer to
Select the input devices to be automatically turned ON. axis name
and
nnn. function
, Factory setting column.
—[DE Signal name BIN_| HEX
T Upper stroke limit 0
(FLS)
Lower stroke limit 0 0
(RLS)
0
0

13.6.6 Special setting parameters (No.PSCI )

(1) Parameter list

POINT |

conditions.

parameter.

**: Turn off the power and then on again after setting the parameter.

* The parameter whose symbol preceded by * can be validated with the following

* : Turn off the power and then on again, or reset the controller after setting the

. Factory
Setting . .
No. | Symbol Name setting Unit  [Reference
(Note 1)
(Note 2)
PS01 | **LIT1 [ Linear function selection 1 Each | 0301h This
axis section
PS02 | **LIM | Linear encoder resolution setting Numerator Each 1000 (2)
axis
PS03 | **LID | Linear encoder resolution setting Denominator Each 1000
axis
PS04 | *LIT2 ([ Linear function selection 2 Each | 0003h
axis
PS05 LB1 Linear servo motor control position deviation error detection level Each 0 mm
axis
PS06 LB2 | Linear servo motor control speed deviation error detection level Each 0 mm/s
axis
PS07 LB3 [ Linear servo motor control thrust deviation error detection level Each 100 %
axis
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. Factory
No. | Symbol Name Setting setting Unit | Reference
(Note 1)
(Note 2)

PS08 | *LIT3 | Linear function selection 3 Each | 0010h This
axis section

PS09 | LPWM [ Magnetic pole detection voltage level Each 30 % (2)
axis

PS10 This parameter is not used. Do not change the value. 5

PS11 100

PS12 500

PS13 0000h

PS14 0

PS15 0000h

PS16 0000h

PS17 | LTSTS | Minute position detection method function selection Each | 0000h This
axis section

PS18 | IDLV [ Minute position detection method identification signal amplitude Each | 0000h % (2)
axis

PS19 This parameter is not used. Do not change the value. 0000h

PS20 0000h

PS21 0000h

PS22 0000h

PS23 0000h

PS24 0000h

PS25 0000h

PS26 0000h

PS27 0000h

PS28 0000h

PS29 0000h

PS30 0000h

PS31 0000h

PS32 0000h

Note 1. Each axis: Set a value for each of the A-axis and the B-axis.
Common: Common parameters for the A-axis and the B-axis. Set same values for the A-axis and the B-axis. If different values are
set, the last set value becomes valid.
2. Valid for the A-axis and the B-axis.
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(2) List of details

) Factory | Setting
No. | Symbol Name Setting ) Unit
setting range
PS01 | **LIT1 | Linear function selection 1 Each | 0301h Refer to
The magnetic pole detection setting, the stop interval setting at home position axis name
return, the valid/invalid setting of the linear servo motor thermistor can be and
selected. (Refer to section 13.5.2.) function

_|_lo] | o

—[ Linear servo motor magnetic pole detection setting
0: Magnetic pole detection invalid (This setting is valid only
with absolute position linear encoder.)
1: Magnetic pole always valid

Stop interval setting at home position return
The stop interval for the dog method home position return is

set.
Setting Stop interval
value [pulse]
0 8192
1 131072
2 262144
3 1048576
4 4194304
5 16777216
6 67108864
Linear servo motor thermistor valid/invalid setting
0: Valid
1: Invalid

When the linear servo motor without thermistor is used, this
setting is invalid.

PS02 | **LIM [ Linear encoder resolution setting Numerator Each 1000 0
Set the linear encoder resolution in 1#m unit. (Refer to section 13.5.1 (4).) axis to
Set the numerator for parameter No.PS02. 65535

Linear encoder resolution (*m)=LIM/LID
When "0" is set in this parameter, the factory setting is applied in the servo

amplifier.

PS03 | **LID ([ Linear encoder resolution setting Denominator Each 1000 0
Set the denominator for parameter No.PS03. axis to
When "0" is set in this parameter, the factory setting is applied in the servo 65535
amplifier.
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occurs, set the smaller value. When the initial magnetic pole detection error
occurs during the magnetic pole detection, set the bigger value. (Refer to section
13.5.2 (3).)

) Factory | Setting
No. | Symbol Name Setting ) Unit
setting range
PS04 | *LIT2 | Linear function selection 2 Each | 0003h Refer to
Linear servo motor control error detection function and linear servo motor control axis name
error reset can be selected. and
function
__[o]o] | column.
—l: Linear servo motor control error detection function selection
(Refer to section 13.5.6 (1).)
0: Invalid
1: Position deviation error detection valid
2: Speed deviation error detection valid
3: Position/speed detection deviation error detection valid
4: Thrust deviation error detection valid
5: Position/thrust deviation error detection valid
6: Speed/thrust deviation error detection valid
7: Position/speed/thrust deviation error detection valid
Linear servo motor control error detection reset selection
Set the controller reset condition of the linear servo motor
control error (42.07).
0: Reset impossible (Reset by switching OFF is possible.)
1: Reset possible
PS05 LB1 Linear servo motor control position deviation error detection level Each 0 mm 0
Used to set the position deviation error detection level of the linear servo motor axis to
control error detection. When the difference between the model feedback position 1000
and the feedback position is bigger than this setting value, the linear servo motor
control error (42.1). (Refer to section 13.5.6 (1).)
When "0" is set in this parameter, 50mm is set for detection level.
PS06 LB2 | Linear servo motor control speed deviation error detection level Each 0 mm/s 0
Used to set the speed deviation error detection level of the linear servo motor axis to
control error detection. When the difference between the model feedback speed 5000
and the feedback speed is bigger than this setting value, the linear servo motor
control error is detected (42.2). (Refer to section 13.5.6 (1).)
When "0" is set in this parameter, 1000mm/s is set for detection level.
PS07 LB3 [ Linear servo motor control thrust deviation error detection level Each 100 % 0
Used to set the thrust deviation error detection level of the linear servo motor axis to
control error detection. When the difference between the command thrust and the 1000
feedback thrust is bigger than this setting value, the linear servo motor control
error is detected (42.3). (Refer to section 13.5.6 (1).)
When "0" is set in this parameter, the factory setting is applied in the servo
amplifier.
PS08 | *LIT3 | Linear function selection 3 Each | 0010h Refer to
The magnetic pole detection method can be selected. (Refer to section 13.5.2 axis name
6).) and
function
ofof1] | colum.
—[ Selection of magnetic pole
0: Detection method
4: Minute position detection method
PS09 | LPWM | Magnetic pole detection voltage level Each 30 % 0
Used to set the direct current exciting voltage level during the magnetic pole axis to
detection. When the overload alarm (50.00 and 51.0) or overcurrent alarm (32.01) 100
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) Factory | Setting
No. | Symbol Name Setting ) Unit
setting range
PS10 This parameter is not used. Do not change the value. 5
PS11 100
PS12 500
PS13 0000h
PS14 0
PS15 0000h
PS16 0000h
PS17 | LTSTS | Minute position detection method function selection Each | 0000h Refer to
Used to set the response and the load to motor mass ratio of the minute position axis name
detection method. and
To make the parameter valid, set parameter No.PS08 (Linear function selection 3) function
to "O00O 04" (minute position detection method). (Refer to (4)(b) in section 13.5.2.) column.
—l: Response of the minute position detection method
Setting Response Setting Response
0 Low response 8 Medium response
1 9
2 A
3 B
4 C
5 D
6 E
7 Medium response F High response
Selecting the load to mass of the linear servo motor
primary side (coil) ratio, which decides the response of
the minute position detection method
0 [Lessthan 10times| 8 80 times
1 10 times 9 90 times
2 20 times A 100 times
3 30 times B 110 times
4 40 times C 120 times
5 50 times D 130 times
6 60 times E 140 times
7 70 times F 150 times or more
PS18 | IDLV | Minute position detection method identification signal amplitude Each | 0000h % 0000h
Used to set the identification signal amplitude for the minute position detection axis to
method. To make the parameter valid, set parameter No.PS08 (Linear function 006Fh
selection 3) to "I 4". Identification signal is "100%" when "0" is set. (Refer to
(4)(b) in section 13.5.2.)
PS19 This parameter is not used. Do not change the value. 0000h
PS20 0000h
PS21 0000h
PS22 0000h
PS23 0000h
PS24 0000h
PS25 0000h
PS26 0000h
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No. | Symbol Name Setting FaCt_OW unit | Setting

setting range
PS27 This parameter is not used. Do not change the value. 0000h
PS28 0000h
PS29 0000h
PS30 0000h
PS31 0000h
PS32 0000h

13.6.7 Option setting parameter

POINT |

* The parameter whose symbol preceded by * can be validated with the following
conditions.
* : Turn off the power and then on again, or reset the controller after setting the
parameter.
**: Turn off the power and then on again after setting the parameter.

. Factory
No. | Symbol Name Setting setting Unit  [Reference
(Note 1)
(Note 2)

Po01 [ *OOP1 | Function selection O-1 Common| 0000h Section
Po02 | SGRA [ Axis selection for graphing analog data (MR Configurator) Common| 0000h 55.2
Po03 | SGRD | Axis selection for graphing digtal data (MR Configurator) Common| 0000h

Po04 [ **OOP2 | Function selection O-2 Common| 0000h

Po05 This parameter is not used. Do not change the value. 0000h

Po06 0000h

Po07 0000h

Po08 0000h

Po09 0000h

Po10 0000h

Po11 0000h

Po12 0000h

Po13 0000h

Po14 0000h

Po15 0000h

Po16 0000h

Note 1. Each axis: Set a value for each of the A-axis and the B-axis.
Common: Common parameters for the A-axis and the B-axis. Set same values for the A-axis and the B-axis. If different values are
set, the last set value becomes valid.
2. Valid for the A-axis and the B-axis.
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13.7 Troubleshooting

POINT |

* When an alarm with "Each axis" indicated in the "Stop method" column occurs, the
servo motor in the non-alarm-occurring axis can continue running.

If an alarm/warning has occurred, refer to this chapter and remove its cause.

13.7.1 Alarms and warning list

When an error occurs during operation, the corresponding alarm or warning is displayed.

If any alarm has occurred, refer to section 13.7.2 and section 8.3; if any warning has occurred, refer to section
13.7.3 and section 8.4, and take the appropriate action. When an alarm occurs, ALM-A/ALM-B turns OFF.

After its cause has been removed, the alarm can be deactivated in any of the methods marked O in the alarm
deactivation column.

Alarm deactivation Detection Stop
Displa Name Power method method
pay OFF—ON Error reset CPU reset (Note 3) (Note 4)
10 | Undervoltage @) O O Common All axis
11 | Switch setting error O Common All axis
12 | Memory error 1 (RAM) @) Common All axis
13 | Clock error O Common All axis
15 | Memory error 2 (EEP-ROM) @) Common All axis
16 | Encoder initial communication error 1 O Each axis Each axis
17 | Board error @) Common All axis
19 | Memory error 3 (Flash-ROM) O Common All axis
1A | Motor combination error @) Each axis Each axis
1E | Encoder initial communication error 2 O Each axis Each axis
1F | Encoder initial communication error 3 @) Each axis Each axis
20 | Encoder normal communication error 1 O Each axis Each axis
21 Encoder normal communication error 2 @) Each axis Each axis
24 | Main circuit error O O O Each axis All axis
27 | Initial magnetic pole detection error @) O O Each axis Each axis
28 | Linear encoder error 2 O Each axis Each axis
o | 2A |[Linear encoder error 1 @) Each axis Each axis
c_% 30 | Regenerative error (Note 1) O | (Note 1) O | (Note 1) O Common All axis
< 31 Overspeed @) O O Each axis Each axis
32 | Overcurrent O Each axis All axis
33 | Overvoltage @) O O Common All axis
34 [ SSCNET receive error 1 O (Note 2) O O Each axis Each axis
35 | Command frequency error @) O O Each axis Each axis
36 | SSCNET receive error 2 O O O Each axis Each axis
37 | Parameter error @) Each axis Each axis
42 | Linear servo control error O (Note 5) O | (Note 5) O Each axis Each axis
45 | Main circuit device overheat (Note 1) O | (Note 1) O | (Note 1) O Common All axis
46 | Linear servo motor overheat (Note 1) O | (Note 1) O | (Note 1) O | Each axis Each axis
47 | Cooling fan error O Common All axis
50 | Overload 1 (Note 1) O | (Note 1) O | (Note 1) O | Each axis Each axis
51 | Overload 2 (Note 1) O | (Note 1) O | (Note 1) O | Each axis Each axis
52 | Error excessive O O O Each axis Each axis
8A | USB communication time-out error @) O O Common All axis
8E [ USB communication error O O O Common All axis
888 | Watchdog @) Common All axis
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Alarm deactivation Detection Stop
Displa Name Power method method
Py OFF—ON Errorreset | CPU reset (Note 3) (Note 4)
91 | Main circuit device overheat warning Common
96 | Home position setting warning Each axis
EO | Excessive regeneration warning Common
E1 | Overload warning 1 Each axis
E2 | Linear servo motor overheat warning Each axis
é E4 | Parameter warning Each axis
g E6 | Servo forced stop warning Common All axis
=| E7 | Controller forced stop warning Common All axis
E8 | Cooling fan speed reduction warning Common
E9 | Main circuit off warning Common All axis
EB | The other axis fault warning Each axis All axis
EC | Overload warning 2 Each axis
ED | Output watt excess warning Each axis

Note 1. Deactivate the alarm about 30 minutes of cooling time after removing the cause of occurrence.
2. In some controller communication status, the alarm factor may not be removed.
3. Alarms and warnings are detected in the following axes.
Each axis: Alarms and warnings are detected in the A-axis and the B-axis separately.
Common: Alarms and warnings are detected in the A-axis and the B-axis together.
4. When an alarm or a warning occurs, the axes stop as below.
Each axis: Only the axis that detected the alarm or warning stops.
All axis: All axes stop.
5. The alarm can be deactivated by setting parameter No.PS04 to "1O0C0O."
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13.7.2 Remedies for alarms

/\CAUTION

* When any alarm has occurred, eliminate its cause, ensure safety, then reset the
alarm, and restart operation. Otherwise, injury may occur.

+ Shut off the main circuit power supply when alarms are occurring in both of the A-
axis and the B-axis. Otherwise, a regenerative transistor fault or the like may
overheat the regenerative resistor, causing a fire.

POINT |

* When any of the following alarms has occurred, do not deactivate the alarm and
resume operation repeatedly. To do so will cause the servo amplifier/servo motor
to fail. Remove the cause of occurrence, and leave a cooling time of more than 30
minutes before resuming operation. To protect the main circuit elements, any of
these servo alarms cannot be deactivated from the servo system controller until the
specified time elapses after its occurrence. Judging the load changing condition
until the alarm occurs, the servo amplifier calculates this specified time
automatically.

* Regenerative error (30.01) * Main circuit device overheat (45.01)
» Linear servo motor overheat (46.00) - Overload 1 (50.00)
* Overload 2 (51.00)

+ The alarm can be deactivated by switching power off, then on or by the error reset
command - CPU reset from the servo system controller. For details, refer to section
13.7.1.

When an alarm occurs, the malfunction (ALM-A/ALM-B) switches off and the dynamic brake is operated to stop
the servo motor. At this time, the display indicates the alarm No.

The servo motor comes to a stop. Remove the cause of the alarm in accordance with this section. Use the MR
Configurator to refer to a factor of alarm occurrence.

Alarm No.10

Name: Undervoltage | Stop method: All axes stop

Alarm description

+ Voltage of the control circuit power has dropped.
+ Voltage of the main circuit power has dropped.

Display Name

Cause | Checkpoint | Finding Action

10.1 [ Voltage drop in
the control circuit
power

10.2 | Voltage drop in
the main circuit

power

Same as for the rotary servo motor.
Refer to section 8.3.
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Alarm No.11

Name: Switch setting error Stop method: All axis stop

Alarm description

+ Rotary axis setting switch is incorrectly set.
* DIP switch is incorrectly set.
+ Servo motor selection switch is incorrect set.

Display Name Cause Checkpoint Finding Action
11.1 [ Rotary switch Same as for the rotary servo motor.
setting error Refer to section 8.3.
11.2 | DIP switch
setting error
11.3 [ Servo motor (1) | Setting of servo motor Check the DIP switch DIP switch is Correct the setting.
selection switch selection switch is (SW3) setting. incorrectly set.
setting error incorrect. Rotary servo motor: off Setting is correct. Check (2).
Linear servo motor: on
(2) | Control mode is Check the parameter No. | Parameter setting is Correct the setting.
incorrectly set by the PAO1 setting. incorrect.
parameter. Rotary servo motor:
"O0OonO”
Linear servo motor:
"a0o40r
Direct drive motor:
"O0e"
11.4 | Servo motor (1) | Wrong encoder is Check the linear encoder. | Wrong linear encoder | Correct the setting.
selection switch connected. Rotary servo motor: is connected.
setting error 2 servo motor - - -
Linear sernvo motor- Right linear encoder is | Check (2).
linear encoder connected.
(2) | Setting of servo motor Check the DIP switch Set value is incorrect. | Correct the setting.
selection switch is (SW3) setting.
incorrect. Rotary servo motor: off
Linear servo motor: on
Direct drive motor: on
Alarm No.12 Name: Memory error (RAM) | Stop method: All axes stop

Alarm description

- Interior part of the servo amplifier (CPU) is faulty.
- Interior part of the servo amplifier (custom IC) is faulty.

Display Name Cause Checkpoint | Finding Action
12.1 [ CPU built-in RAM | Same as for the rotary servo motor.
error Refer to section 8.3.
12.2 | CPU data RAM
error
12.3 | Custom IC RAM
error
Alarm No.13 Name: Clock error | Stop method: All axes stop
o - Fault is found in the printed board.
Alarm description ) )
- There is a clock error transmitted from the controller.
Display Name Cause Checkpoint | Finding Action
13.1 | Clock error Same as for the rotary servo motor.

Refer to section 8.3.
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Alarm No.15

Name: Memory error 2 (EEP-ROM)

| Stop method: All axes stop

Alarm description

- Interior part of the servo amplifier (EEP-ROM) is faulty.

the surrounding
environment.

other factors.

Display Name Cause Checkpoint Finding Action
15.1 | EEP-ROM error | Same as for the rotary servo motor.
at power on Refer to section 8.3.
15.2 | EEP-ROM error
during operation
Alarm No.16 Name: Encoder initial communication error 1 Stop method: Corresponding axis stops
Alarm description * Error occurs in the communication between the linear encoder and the servo amplifier.
Display Name Cause Checkpoint Finding Action
16.1 | Encoder receive | (1) | Encoder cable is faulty. Check the shield. Problem found. Repair the cable.
data error 1 No problem found. Check (2).

(2) | Fault is generated from Check for noise, Problem found. Take countermeasure
the surrounding surrounding air according to the
environment. temperature, and other cause.

factors. No problem found. Check (3).
(3) | Servo amplifier is faulty. | Check the reproducibility | Reproduced. Replace the servo
of the error. amplifier.
Not reproduced. Examine checkpoints
described in the alarm
display "16.3".
16.2 | Encoder receive | (1) | Encoder cable is faulty. Examine checkpoints described in the alarm display "16.1".
data error 2 (2) | Fault is generated from
the surrounding
environment.

(3) | Replace the servo

amplifier.
16.3 | Encoder receive | (1) [ When using only one Check if parameter No. Motor-less operation is | Select motor-less
data error 3 axis, select the motor- PCO05 is set to motor-less | not set. operation
less operation for the axis | operation for the unused —
. . Motor-less operation is | Check (2).
to which the servo motor | axis.
is not connected. set.
(2) | The encoder cable is Check if the encoder Not connected Connect properly.
unplugged. cable is connected properly.
properly. Connected properly. Check (3).
(3) | Encoder cable is faulty. Check for breakage and | Problem found. Repair or replace the
short of the encoder cable.
cable. No problem found. Check (4).
Check the shield.

(4) | Two-wire/four-wire type Check the parameter No. [ Setting is incorrect. Correct the setting.
parameter setting is PCO04 setting.
incorrect. Two-wire type: "000J0" [ Normal. Check (5).

Four-wire type: "1000"

(5) | Signal from the linear Connect to a properly Alarm does not occur. | Replace the linear
encoder cannot be operating linear encoder. encoder.
received. Alarm occurs. Check (6).

(6) | Servo amplifier is faulty. Replace the servo Not reproduced. Replace the servo

amplifier and check the amplifier.
reproducibility of the error. | Reproduced. Check (7).
(7) | Fault is generated from Check for noise, and Problem found. Take countermeasure

according to the
cause.
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Alarm No.16

Name: Encoder initial communication error 1

Stop method: Corresponding axis stops

Alarm description

- Error occurs in the communication between the linear encoder and the servo amplifier.

Display Name Cause Checkpoint Finding Action
16.5 | Encoder (1) | Encoder cable is faulty. Check the shield. Problem found. Repair the cable.
transmission data No problem found. Check (2).
error 1 (2) | Fault is generated from Check for noise, and Problem found. Take countermeasure
the surrounding other factors. according to the
environment. cause.
No problem found. Check (3).

(3) | Encoder is faulty. Replace the servo motor | Error is not Replace the servo
and check the reproduced. motor.
reproducibility of the error.

16.6 | Encoder (1) | Encoder cable is faulty. Examine checkpoints described in the alarm display "16.5".
transmission data | (2) | Fault is generated from
error 2 the surrounding
environment.
(3) | Encoder is faulty.
16.7 | Encoder (1) | Encoder cable is faulty. Examine checkpoints described in the alarm display "16.5".
transmission data | (2) | Fault is generated from
error 3 the surrounding
environment.
(3) | Encoder is faulty.
Alarm No.17 Name: Board error | Stop method: All axes stop
Alarm description * Interior part of the servo amplifier is faulty.
Display Name Cause Checkpoint | Finding Action
17.1 | AD converter Same as for the rotary servo motor.
error Refer to section 8.3.
17.2 | Current feedback
data error
17.3 | Custom IC error
17.4 | Amplifier
detection signal
error
17.5 | Rotary switch
error
17.6 | DIP switch error
Alarm No.19 Name: Memory error 3 (Flash-ROM) | Stop method: All axes stop
Alarm description - Interior part of the servo amplifier (FLASH-ROM) is faulty.
Display Name Cause | Checkpoint | Finding Action
19.1 [ Flash-ROM error | Same as for the rotary servo motor.
1 Refer to section 8.3.
19.2 | Flash-ROM error
2
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Alarm No.1A Name: Motor combination error Stop method: Corresponding axis stops
Alarm description - Combination of servo amplifier and servo motor is incorrect.
Display Name Cause Checkpoint Finding Action
1A.1 | Motor (1) | Servo amplifier is Check the model name of | Combination is Use in the right
combination error connected to an incorrect | the linear servo motor incorrect. combination.
linear servo motor or vice | and its combination with | Combination is Check (2).
versa. the servo amplifier. correct.
(2) | Linear servo setting is Check the parameter No. | Linear servo motoris | Check the
selected in the PAO1 setting. selected. combination, then
parameter. Rotary servo motor: check (3).
"a0coc” Rotary servo motor is | Select the linear servo
Linear servo motor: selected. motor.
"opo40"
Direct drive motor:
"O0ed”
(3) | The linear servo motor, Check the parameter No. | Set value is incorrect. | Correct the setting.
which requires the Po04 setting.
parameter No.Po04
setting, is being used.

Alarm No.1E Name: Encoder initial communication error 2 | Stop method: Corresponding axis stops
Alarm description - Encoder is faulty.
Display Name Cause Checkpoint | Finding Action

1E.1 | Encoder failure Same as for the rotary servo motor.
Refer to section 8.3.

Alarm No.1F Name: Encoder initial communication error 3 Stop method: Corresponding axis stops
Alarm description + Connected linear encoder is not compatible.
Display Name Cause Checkpoint Finding Action
1F.1 | Incompatible (1) | Incompatible linear Check the model name of | Incompatible linear Replace the linear
encoder encoder is connected to | the linear encoder. encoder. encoder.
the servo amplifier. Compatible linear Check (2).
encoder.

(2) | Information in the linear Check the linear encoder | ID is incorrect. Replace the linear

encoder is incorrect. ID from the system encoder.
information display of MR
Configurator.
Alarm No.20 Name: Encoder normal communication error 1 Stop method: Corresponding axis stops
Alarm description + Error is found in the communication between the linear encoder and the servo amplifier.
Display Name Cause Checkpoint Finding Action
20.1 | Encoder receive | (1) | Encoder cable is faulty. Check the shield. Problem found. Repair the cable.
data error 1 No problem found. Check (2).

(2) | Fault is generated from Check for noise, Problem found. Take countermeasure
the surrounding surrounding air according to the
environment. temperature, and other cause.

factors. No problem found. Check (3).

(3) | Servo amplifier is faulty. Replace the servo Not reproduced. Replace the servo
amplifier and check the amplifier.
reproducibility of the error. | Reproduced. Examine checkpoints

described in the alarm
display "20.3".
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Alarm No.20 Name: Encoder normal communication error 1 | Stop method: Corresponding axis stops
Alarm description - Error is found in the communication between the linear encoder and the servo amplifier.
Display Name Cause Checkpoint | Finding Action
20.2 | Encoder receive | (1) | Encoder cable is faulty. Examine checkpoints described in the alarm display "20.1".
data error 2 (2) | Fault is generated from
the surrounding
environment.

(3) | Servo amplifier is faulty.

20.3 | Encoder receive | (1) [ The encoder cable is Check if the encoder Not connected Connect properly.
data error 3 unplugged. cable is connected properly.
properly. Connected properly. Check (2).

(2) | Encoder cable is faulty. Check for breakage and | Problem found. Repair or replace the
short of the encoder cable.
cable. No problem found. Check (3).

(3) | Improper shield treatment | Check the shield Problem found. Take measures

of encoder cable. treatment. against noise.
No problem found. Check (4).

(4) | Servo amplifier is faulty. Replace the servo Not reproduced. Replace the servo
amplifier and check the amplifier.
reproducibility of the error. | Reproduced. Check (5).

(5) | Fault is generated from Check for external noise, | Problem found. Take countermeasure
the surrounding surrounding air according to the
environment. temperature, and other cause.

factors.
20.5 | Encoder (1) | Improper shield treatment | Check the shield Problem found. Repair the cable.
transmission data of encoder cable. treatment. No problem found. Check (2).
error 1 (2) | Fault is generated from Check for noise, and Problem found. Take countermeasure
the surrounding other factors. according to the
environment. cause.
No problem found. Check (3).

(3) | Linear encoder is faulty. Replace the linear Error is not Replace the linear
encoder and check the reproduced. encoder.
reproducibility of the error.

20.6 | Encoder (1) | Improper shield treatment | Examine checkpoints described in the alarm display "20.5".
transmission data of encoder cable.
error 2 (2) | Fault is generated from
the surrounding
environment.
(3) | Linear encoder is faulty.
20.7 | Encoder (1) | Improper shield treatment | Examine checkpoints described in the alarm display "20.5".
transmission data of encoder cable.
error 3 (2) | Fault is generated from
the surrounding
environment.
(3) | Linear encoder is faulty.
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Alarm No.21 Name: Encoder normal communication error 2 Stop method: Corresponding axis stops
Alarm description - Error is found in the linear encoder data.
Display Name Cause Checkpoint Finding Action
21.1 | Encoder data (1) | Linear encoder is faulty. Replace the linear Error is not Replace the linear
error encoder and check the reproduced. encoder.
reproducibility of the error. | Reproduced. Check (2).

(2) | Fault is generated from Check for noise and other | Problem found. Take countermeasure
the surrounding factors. according to the
environment. cause.

Alarm No.24 Name: Main circuit error | Stop method: All axes stop

o = Ground fault occurs at servo motor power cable of the servo amplifier.
Alarm description
- Ground fault occurs at servo motor.

Display Name Cause Checkpoint | Finding Action
241 | Ground fault Same as for the rotary servo motor.
detected at Refer to section 8.3.
hardware

detection circuit
24.2 | Ground fault
detected at

software
detection function

Alarm No.27 Name: Initial magnetic pole detection error Stop method: Corresponding axis stops
Alarm description - Initial magnetic pole detection cannot be performed properly.
Display Name Cause Checkpoint Finding Action

27.1 | magnetic pole (1) | Machine struck Check if the machine Machine struck Move the start position
detection something. struck something. something. of the magnetic pole
abnormal detection.
termination Machine did not strike. | Check (2).

(2) | Wiring fault of the power | Check the power cable. Problem found. Modify the wiring.
cable. Normal. Check (3).

(3) | Resolution of the linear Review the parameter Setting is incorrect. Correct the setting.
encoder and the No.PS02 and PS03
resolution setting of the settings. Setting is correct. Check (4).
parameter are different.

(4) | Polarity of the linear Check polarities of the The polarity is Correct the setting.
encoder is incorrect. linear encoder and the incorrect.
(Installation direction is linear servo motor. Normal. Check (5).
incorrect.)

(5) | Accuracy of the initial Travel distance during the | Travel distance is Review the parameter
magnetic pole detection | magnetic pole detection | short. No.PS09 setting.
is not satisfactory. is short.

27.2 | magnetic pole (1) | Only one of the magnetic | Check the status of the Problem found. Remove the cause.
detection time out pole detection limit limit switch. Change the location of
error switches is ON. the magnetic pole

detection.
Normal. Check (2).
(2) | Excitation level during the | Travel distance during the | Travel distance is Review the parameter
initial magnetic pole magnetic pole detection | short. No.PS09 setting.
detection is small. is short.
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Alarm No.27

Name: Initial magnetic pole detection error

Stop method: Corresponding axis stops

Alarm description

- Initial magnetic pole detection cannot be performed properly.

Display Name Cause Checkpoint Finding Action
27.3 | magnetic pole (1) | Both of the magnetic pole | Check that the limit Limit switches are Turn the limit switches
detection limit detection limit switches switches are ON. OFF. ON.
switch error are OFF.
27.4 | magnetic pole (1) | The estimated value Examine checkpoints described in the alarm display "27.1".
detection obtained from the
estimated error magnetic pole detection
is faulty.
27.5 | magnetic pole (1) | Position deviation Examine checkpoints described in the alarm display "27.1".
detection position increases during the
deviation error magnetic pole detection.
27.6 | magnetic pole (1) | Speed deviation Examine checkpoints described in the alarm display "27.1".
detection speed increases during the
deviation error magnetic pole detection.
27.7 | magnetic pole (1) | The current reaches the | Examine checkpoints described in the alarm display "27.1".
detection current alarm level during the
error magnetic pole detection.
Alarm No.28 Name: Linear encoder error 2 Stop method: Corresponding axis stops

Alarm description

» Fault is found in the surrounding environment of the linear encoder.

side error 1

the linear encoder and
the head are faulty.

linear encoder and the
head, and check the
reproducibility of the error.

Display Name Cause Checkpoint Finding Action
28.1 | Linear encoder (1) | Temperature of the linear | Check the temperature of | Temperature is high. | Consult the linear
environment error encoder is high. the linear encoder. encoder manufacturer.
Temperature is low. Check (2).
(2) | Signal level from the Check the installation of | Problem found. Modify the installation
linear encoder drops. the linear encoder. of the linear encoder.
Alarm No.2A Name: Linear encoder error 1 Stop method: Corresponding axis stops
Alarm description - Error signal from the linear encoder is received.
Display Name Cause Checkpoint Finding Action
2A.1 | Linear encoder (1) | Installation positions of Adjust the positions of the | Not reproduced. Use in the adjusted

positions.

Reproduced.

Check (2).

@)

Fault is generated from
the surrounding
environment.

Check for noise and other
factors.

Problem found.

Take countermeasure
according to the

3

=

Alarm of the linear
encoder.

Check the details of
section 13.7.4.

cause.
No problem found. Check (3).
Improve the detail Consult the linear
information No.1 of encoder
the linear encoder manufacturer.

manufacturer.
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Alarm No.2A Name: Linear encoder error 1 Stop method: Corresponding axis stops
Alarm description = Error signal from the linear encoder is received.
Display Name Cause Checkpoint Finding Action
2A.2 | Linear encoder (1) | Installation positions of Adjust the positions of the | Not reproduced. Use in the adjusted
side error 2 the linear encoder and linear encoder and the positions.
the head are faulty. head, and check the
reproducibility of the error. Reproduced. Check (2).

(2) | Fault is generated from Check for noise and other | Problem found. Take countermeasure
the surrounding factors. according to the
environment. cause.

No problem found. Check (3).

(3) | Alarm of the linear Check the details of Improve the detail Consult the linear

encoder. section 13.7.4. information No.2 of encoder
the linear encoder manufacturer.
manufacturer.

2A.3 | Linear encoder (1) [ Installation positions of Adjust the positions of the | Not reproduced. Use in the adjusted
side error 3 the linear encoder and linear encoder and the positions.
the head are faulty. head, and check the
o Reproduced. Check (2).
reproducibility of the error.

(2) | Fault is generated from Check for noise and other | Problem found. Take countermeasure
the surrounding factors. according to the
environment. cause.

No problem found. Check (3).
(3) | Alarm of the linear Check the details of Improve the detail Consult the linear
encoder. section 13.7.4. information No.3 of encoder
the linear encoder manufacturer.
manufacturer.
2A.4 | Linear encoder (1) | Installation positions of Adjust the positions of the | Not reproduced. Use in the adjusted
side error 4 the linear encoder and linear encoder and the positions.
the head are faulty. head, and check the
reproducibility of the error. Reproduced. Check (2).

(2) | Fault is generated from Check for noise and other | Problem found. Take countermeasure
the surrounding factors. according to the
environment. cause.

No problem found. Check (3).

(3) [ Alarm of the linear Check the details of Improve the detail Consult the linear

encoder. section 13.7.4. information No.4 of encoder
the linear encoder manufacturer.
manufacturer.

2A.5 | Linear encoder (1) [ Installation positions of Adjust the positions of the | Not reproduced. Use in the adjusted
side error 5 the linear encoder and linear encoder and the positions.
the head are faulty. head, and check the
o Reproduced. Check (2).
reproducibility of the error.

(2) | Fault is generated from Check for noise and other | Problem found. Take countermeasure
the surrounding factors. according to the
environment. cause.

No problem found. Check (3).

(3) | Alarm of the linear Check the details of Improve the detail Consult the linear

encoder. section 13.7.4. information No.5 of encoder
the linear encoder manufacturer.
manufacturer.
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Alarm No.2A Name: Linear encoder error 1 Stop method: Corresponding axis stops
Alarm description = Error signal from the linear encoder is received.
Display Name Cause Checkpoint Finding Action
2A.6 | Linear encoder (1) | Installation positions of Adjust the positions of the | Not reproduced. Use in the adjusted
side error 6 the linear encoder and linear encoder and the positions.
the head are faulty. head, and check the
reproducibility of the error. Reproduced. Check (2).

(2) | Fault is generated from Check for noise and other | Problem found. Take countermeasure
the surrounding factors. according to the
environment. cause.

No problem found. Check (3).
(3) | Alarm of the linear Check the details of Improve the detail Consult the linear
encoder. section 13.7.4. information No.6 of encoder
the linear encoder manufacturer.
manufacturer.
2A.7 | Linear encoder (1) [ Installation positions of Adjust the positions of the | Not reproduced. Use in the adjusted
side error 7 the linear encoder and linear encoder and the positions.
the head are faulty. head, and check the
Reproduced. Check (2).

reproducibility of the error.

(2) | Fault is generated from Check for noise and other | Problem found. Take countermeasure
the surrounding factors. according to the
environment. cause.

No problem found. Check (3).
(3) | Alarm of the linear Check the details of Improve the detail Consult the linear
encoder. section 13.7.4. information No.7 of encoder
the linear encoder manufacturer.
manufacturer.
2A.8 | Linear encoder (1) | Installation positions of Adjust the positions of the | Not reproduced. Use in the adjusted
side error 8 the linear encoder and linear encoder and the positions.
the head are faulty. head, and check the
Reproduced. Check (2).

reproducibility of the error.

(2) | Fault is generated from Check for noise and other | Problem found. Take countermeasure
the surrounding factors. according to the
environment. cause.

No problem found. Check (3).

(3) [ Alarm of the linear Check the details of Improve the detail Consult the linear

encoder. section 13.7.4. information No.8 of encoder
the linear encoder manufacturer.
manufacturer.
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Alarm No.30 Name: Regenerative error | Stop method: All axes stop

» Permissible regenerative power of the built-in regenerative resistor or regenerative option is exceeded.

Alarm description ) . . _—
» Regenerative transistor in the servo amplifier is faulty.

Display Name Cause Checkpoint | Finding Action
30.1 | Regeneration Same as for the rotary servo motor.
heat error Refer to section 8.3.

30.2 | Regenerative
transistor error

30.3 | Regenerative

transistor
feedback data
error
Alarm No.31 Name: Overspeed | Stop method: Corresponding axis stops
Alarm description - Linear servo motor speed exceeds the instantaneous permissible speed.
Display Name Cause Checkpoint | Finding Action
31.1 | Abnormal motor | Same as for the rotary servo motor.
speed Refer to section 8.3.
Alarm No.32 Name: Overcurrent | Stop method: All axes stop
Alarm description + Current that flew is the permissible current of the servo amplifier or higher.
Display Name Cause Checkpoint | Finding Action
32.1 | Overcurrent Same as for the rotary servo motor.
detected at Refer to section 8.3.
hardware
detection circuit
(during
operation).

32.2 | Overcurrent
detected at
software
detection function
(during
operation).

32.3 | Overcurrent
detected at
hardware
detection circuit
(during a stop).

32.4 | Overcurrent
detected at
software
detection function
(during a stop).

Alarm No.33 Name: Overvoltage | Stop method: All axes stop
Alarm description - Bus voltage exceeds 400VDC.
Display Name Cause Checkpoint | Finding Action
33.1 | Main circuit Same as for the rotary servo motor.
voltage error Refer to section 8.3.
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Alarm No.34 Name: SSCNET receive error 1 | Stop method: Corresponding axis stops
Alarm description » SSCNETII communication error (Continuous communication error for 3.5ms)
Display Name Cause | Checkpoint | Finding | Action
34.1 | SSCNET receive | Same as for the rotary servo motor.
data error Refer to section 8.3.
342 [SSCNET

communication
connector
connection error

34.3 | Communication
data error

34.4 | Hardware error
signal detection

Alarm No.35 Name: Command frequency error | Stop method: Corresponding axis stops
Alarm description - Input pulse frequency of command pulse is too high.
Display Name Cause Checkpoint | Finding Action
35.1 | Command Same as for the rotary servo motor.
frequency error Refer to section 8.3.

Alarm No.36 Name: SSCNET receive error 2 | Stop method: Corresponding axis stops
Alarm description + SSCNETII communication error (Continuous communication error for about 70ms.)
Display Name Cause | Checkpoint | Finding | Action
36.1 | Continuous Same as for the rotary servo motor.
communication Refer to section 8.3.
data error
Alarm No.37 Name: Parameter error | Stop method: Corresponding axis stops
Alarm description - Settings in the servo amplifier are incorrect.
Display Name Cause Checkpoint | Finding Action

37.1 | Parameter setting | Same as for the rotary servo motor.
range error Refer to section 8.3.

37.2 | Parameter

combination error
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Alarm No.42 Name: Linear servo control error Stop method: Corresponding axis stops

Alarm description

+ Linear servo control error occurs.

Display Name Cause Checkpoint Finding Action
421 | Linear servo (1) | Resolution of the linear Review the parameter Setting is incorrect. Correct the setting.
control error on encoder and the No.PS02 and PS03
the positioning resolution setting of the settings. Setting is correct. Check (2).
detection parameter are different.
(2) | Polarity of the linear Check polarities of the The polarity is Correct the setting.
encoder is incorrect. linear encoder and the incorrect.
(Installation direction is linear servo motor. Normal. Check (3).
incorrect.)
(3) | Connection of the linear | Check the wiring. Problem found. Perform wiring
servo motor is incorrect. correctly.
Normal. Check (4).
(4) | Initial magnetic pole Perform the magnetic Not reproduced. Perform the magnetic
detection is not pole detection again, and pole detection.
performed. check the reproducibility | Reproduced. Check (5).
of the error.
(5) | Position deviation Check the operation Deviation is large. Review the operation
reaches the detection status. status.
level. (Check the number of Review the parameter
droop pulses.) No.PS05 (Linear
servo motor control
position deviation error
detection level) setting
as required.
42.2 | Linear servo (1) | Resolution of the linear Review the parameter Setting is incorrect. Correct the setting.
control error on encoder and the No.PS02 and PS03
the speed resolution setting of the settings. Setting is correct. Check (2).
detection parameter are different.

@)

Polarity of the linear
encoder is incorrect.
(Installation direction is
incorrect.)

Check polarities of the
linear encoder and the
linear servo motor.

The polarity is
incorrect.

Correct the setting.

Normal.

Check (3).

@)

Connection of the linear
servo motor is incorrect.

Check the wiring.

Problem found.

Perform wiring
correctly.

Normal.

Check (4).

(4)

Initial magnetic pole
detection is not
performed.

Perform the magnetic
pole detection again, and
check the reproducibility
of the error.

Not reproduced.

Perform the magnetic
pole detection.

Reproduced.

Check (5).

®)

Speed deviation reaches
the detection level.

Check the operation
status.

(Calculate the deviation
between the speed
command and the linear
servo motor speed.)

Deviation is large.

Review the operation
status.

Review the parameter
No.PS06 (Linear
servo motor control
speed deviation error
detection level) setting
as required.
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Alarm No.42 Name: Linear servo control error Stop method: Corresponding axis stops
Alarm description + Linear servo control error occurs.
Display Name Cause Checkpoint Finding Action
42.3 | Linear servo (1) | Resolution of the linear Review the parameter Setting is incorrect. Correct the setting.
control error on encoder and the No.PS02 and PS03
the thrust resolution setting of the settings. Setting is correct. Check (2).
detection parameter are different.
(2) | Polarity of the linear Check polarities of the The polarity is Correct the setting.
encoder is incorrect. linear encoder and the incorrect.
(Installation direction is linear servo motor. Normal. Check (3).
incorrect.)
(3) | Connection of the linear | Check the wiring. Problem found. Perform wiring
servo motor is incorrect. correctly.
Normal. Check (4).
(4) | Initial magnetic pole Perform the magnetic Not reproduced. Perform the magnetic
detection is not pole detection again, and pole detection.
performed. check the reproducibility | Reproduced. Check (5).
of the error.
(5) | Thrust deviation reaches | Check the operation Deviation is large. Review the operation
the detection level. status. status.
(Calculate the deviation Review the parameter
between the current No.PS07 (Linear
command and the torque.) servo motor control
thrust deviation error
detection level) setting
as required.
Alarm No.45 Name: Main circuit device overheat | Stop method: All axes stop
Alarm description - Inside of the servo amplifier overheats.
Display Name Cause Checkpoint | Finding Action
45.1 | Main circuit Same as for the rotary servo motor.
abnormal Refer to section 8.3.
temperature
45.5 | Board
temperature error
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Alarm No.46

Name: Servo motor overheat

Stop method: Corresponding axis stops

Alarm description

+ Linear servo motor overheats abnormally.

Display Name Cause Checkpoint Finding Action
46.2 | Linear servo (1) | The ambient temperature | Check the ambient The ambient Reduce the ambient
motor thermal of the linear servo motor | temperature of the linear | temperature is over temperature of the
sensor error is over 40°C. servo motor. 40°C. servo motor.
The ambient Check 2).
temperature is 40°C or
less.
(2) | The linear servo motor is | Check the effective load | The effective load ratio | Reduce the load or
overloaded. ratio with MR is large. check the operation
Configurator. pattern.
The effective load ratio | Check 3).
is small.
(3) | Thermal sensor fault in Check the linear servo The linear servo motor | Replace the linear
the linear servo motor motor temperature at temperature is low. servo motor.
alarm occurrence.
46.3 | Thermistor cable | (1) | The thermistor cable is Check if the thermistor Not connected. Connect the cable.
disconnection disconnected. cable is connected
oror Connected. Check 2).
(2) | The thermistor cable is Check the thermistor Disconnected. Repair the lead.
disconnected. cable. Is not disconnected. Replace the linear
servo motor.
Alarm No.47 Name: Cooling fan error | Stop method: All axes stop

Alarm description

+ Cooling fan speed of the servo amplifier is decreased.

+ Cooling fan speed drops to the alarm level or lower.

cooling fan speed
error

Display Name Cause Checkpoint | Finding Action
47.1 | Cooling fan stop | Same as for the rotary servo motor.
error Refer to section 8.3.
47.2 | Decreased
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Alarm No.50

Name: Overload 1

Stop method: Corresponding axis stops

Alarm description

+ Load exceeds overload protection characteristic of servo amplifier.

error 2 during
operation

struck something.

Display Name Cause Checkpoint Finding Action
50.1 | Thermal overload | (1) | Servo amplifier is used in | Check the effective load | Effective load ratiois | Reduce load.
error 1 during excess of its continuous | ratio. large. Check operation
operation output current. pattern.
Use servo motor that
provides larger output.
Effective load ratiois | Check (2).
small.

(2) | Servo system is instable | Check for oscillation in Oscillation is Adjust the gain.
and causing oscillation. motor. occurring.

Oscillation is not Check (3).
occurring.

(3) | After the overload alarm | Check if the alarm is Not reset. Reset the alarm after
has been output, the reset after waiting 15 sufficient cool-off time.
operation is restarted minutes or longer
without having cool-off subsequent to the output Reset. Check (4).
time. of the alarm.

(4) | Servo ampilifier is faulty. Replace the servo Not reproduced. Replace the servo
amplifier, and check the amplifier.
reproducibility of the error.

50.2 | Thermal overload | (1) | Machine struck something.| Check if the machine Machine struck. Review the operation

pattern.

Machine did not strike. | Check (2).
(2) | Power cable is cut. Check the power cable. Problem found. Modify the wiring.
No problem found. Check (3).
(3) | Incorrect connections Check the wiring of U, V | Problem found. Perform wiring
to/from the linear servo and W phases. correctly.
motor. No problem found. Check (4).

4)

Resolution of the linear
encoder and the

resolution setting of the
parameter are different.

Review the parameter
No.PS02 and PS03
settings.

Setting is incorrect.

Correct the setting.

Setting is correct.

Check (5).

®)

Polarity of the linear
encoder is incorrect.
(Installation direction is
incorrect.)

Check polarities of the
linear encoder and the
linear servo motor.

The polarity is
incorrect.

Correct the setting.

Normal.

Check (6).

(6) | Initial magnetic pole Perform the magnetic Not reproduced. Perform the magnetic
detection is not pole detection again, and pole detection.
performed. check the reproducibility | Reproduced. Check (7).

of the error.

(7) | Linear encoder is faulty. Replace the servo motor, | Not reproduced. Replace the servo
and check the motor.
reproducibility of the error. | Reproduced. Check (8).

(8) | Servo amplifier is used in | Examine checkpoints described in the alarm display "50.1".
excess of its continuous
output current.

(9) | Servo system is instable

and causing oscillation.

(10)

Servo amplifier is faulty.
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Alarm No.50

Name: Overload 1

| Stop method: Corresponding axis stops

Alarm description

- Load exceeds overload protection characteristic of servo amplifier.

Display

Name

Cause

Checkpoint

Finding

Action

50.3

Thermal overload
error 4 during
operation

()

Machine struck something,|

2)

Power cable is cut.

(©)

Incorrect connections
to/from the linear servo
motor.

(4)

Resolution of the linear
encoder and the

resolution setting of the
parameter are different.

®)

Polarity of the linear
encoder is incorrect.
(Installation direction is
incorrect.)

(6)

Initial magnetic pole
detection is not
performed.

@)

Linear encoder is faulty.

Servo amplifier is used in
excess of its continuous
output current.

©)

Servo system is instable
and causing oscillation.

(10)

Servo amplifier is faulty.

Examine checkpoints described in the alarm display "50.2".

50.4

Thermal overload
error 1 during a
stop

(1

Servo amplifier is used in
excess of its continuous
output current.

Check the effective load
ratio with MR
Configurator.

Effective load ratio is
large.

Reduce load.

Check operation
pattern.

Use servo motor that
provides larger output.

Effective load ratio is
small.

Check (2).

)

Hunting occurs during
servo lock.

Check for hunting.

Hunting occurs.

Adjust the gain.

Hunting does not
occur.

Check (3).

®)

After the overload alarm
has been output, the
operation is restarted
without having cool-off
time.

Check if the alarm is
reset after waiting 15
minutes or longer
subsequent to the output
of the alarm.

Not reset. Reset the alarm after
sufficient cool-off time.
Reset. Check (4).

4

=

Servo amplifier is faulty.

Replace the servo
amplifier, and check the
reproducibility of the error.

Not reproduced.

Replace the servo
amplifier.
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Alarm No.50 Name: Overload 1 Stop method: Corresponding axis stops
Alarm description + Load exceeds overload protection characteristic of servo amplifier.
Display Name Cause Checkpoint Finding Action
50.5 | Thermal overload | (1) | Machine struck something.| Check if the machine Machine struck. Review the operation
error 2 during a struck something. pattern.
stop Machine did not strike. | Check (2).
(2) | Power cable is cut. Check the power cable. Problem found. Modify the wiring.
No problem found. Check (3).
(3) | Incorrect connections Check the wiring of U, V | Problem found. Perform wiring
to/from the linear servo and W phases. correctly.
motor. No problem found. Check (4).
(4) | Resolution of the linear Review the parameter Setting is incorrect. Correct the setting.
encoder and the No.PS02 and PS03
resolution setting of the settings. Setting is correct. Check (5).
parameter are different.
(5) | Polarity of the linear Check polarities of the The polarity is Correct the setting.
encoder is incorrect. linear encoder and the incorrect.
(Installation direction is linear servo motor. Normal. Check (6).
incorrect.)
(6) | Initial magnetic pole Perform the magnetic Not reproduced. Perform the magnetic
detection is not pole detection again, and pole detection.
performed. check the reproducibility | Reproduced. Check (7).
of the error.
(7) | Linear encoder is faulty. Replace the servo motor, | Not reproduced. Replace the servo
and check the motor.
reproducibility of the error. | Reproduced. Check (8).

(8) | Servo amplifier is used in | Examine checkpoints described in the alarm display "50.4".
excess of its continuous
output current.

(9) | Servo system is instable
and causing oscillation.

(10)| Servo amplifier is faulty.
50.6 | Thermal overload | (1) | Machine struck something.| Examine checkpoints described in the alarm display "50.5".
error 4 during (2) | Power cable is cut.

operation (3) | Incorrect connections

to/from the servo motor.

(4) | Resolution of the linear
encoder and the

resolution setting of the
parameter are different.

(5) | Polarity of the linear
encoder is incorrect.
(Installation direction is
incorrect.)

(6) | Initial magnetic pole
detection is not
performed.

(7) | Linear encoder is faulty.

(8) | Servo amplifier is used in
excess of its continuous
output current.

(9) | Servo system is instable
and causing oscillation.

(10)| Servo amplifier is faulty.
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Alarm No.51

Name: Overload 2

Stop method: Corresponding axis stops

Alarm description

+ Machine collision or the like caused maximum output current to flow for several seconds continuously.

Display Name Cause Checkpoint Finding Action
51.1 | Thermal overload | (1) | Power cable is cut. Check the power cable. Problem found. Modify the wiring.
error 3 during No problem found. Check (2).
operation (2) | Incorrect connections Check the wiring of U, V[ Misconnection found. | Modify the wiring.
to/from the linear servo and W phases. Normal. Check (3).
motor.
(3) | Misconnection of encoder | Check the encoder cable | Problem found. Check the cable
cable. connection. connection.
No problem found. Check (4).

(4)

Resolution of the linear
encoder and the

resolution setting of the
parameter are different.

Review the parameter
No.PS02 and PS03
settings.

Setting is incorrect.

Correct the setting.

Setting is correct.

Check (5).

®)

Polarity of the linear
encoder is incorrect.
(Installation direction is
incorrect.)

Check polarities of the
linear encoder and the
linear servo motor.

The polarity is
incorrect.

Correct the setting.

Normal.

Check (6).

(6)

Initial magnetic pole
detection is not performed.

Perform the magnetic
pole detection again, and
check the reproducibility
of the error.

Not reproduced.

Perform the magnetic
pole detection.

Reproduced.

Check (7).

)

Linear encoder is faulty.

Replace the servo motor,
and check the

reproducibility of the error.

Not reproduced.

Replace the servo
motor.

Reproduced.

Check (8).

(©)

Machine struck
something.

Check if the machine
struck something.

Machine struck.

Review the operation
pattern.

Machine did not strike.

Check (9).

©)

Torque is saturated.

Check the torque during
the operation.

Torque is saturated.

Review the operation
pattern.

Torque is not
saturated.

Check (10).

(10)

Servo amplifier is faulty.

Replace the servo
amplifier, and check the

reproducibility of the error.

Not reproduced.

Replace the servo
amplifier.
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Alarm No.51

Name: Overload 2 | Stop method: Corresponding axis stops

Alarm description

+ Machine collision or the like caused maximum output current to flow for several seconds continuously.

Display Name

Cause Checkpoint | Finding Action

51.2 | Thermal overload
error 3 during a

stop

Power cable is cut. Examine checkpoints described in the alarm display "51.1".

()

(2) | Incorrect connections

to/from the linear servo
motor.

Misconnection of encoder

@)

cable.

(4) | Resolution of the linear
encoder and the
resolution setting of the

parameter are different.

(5) | Polarity of the linear
encoder is incorrect.
(Installation direction is

incorrect.)

(6)

Initial magnetic pole
detection is not performed.

)

Linear encoder is faulty.

Machine struck
something.

(8)

©)

Torque is saturated.

(10)| Servo amplifier is faulty.

Alarm No.52

Name: Error excessive | Stop method: Corresponding axis stops

Alarm description

 The droop pulses existing between the model position and the actual servo motor position exceeds the
alarm level.

Display Name

Cause Checkpoint | Finding Action

52.3 | Excess droop
pulse existing
between the
model position
and the actual
servo motor

position

52.4 | Maximum
deviation at 0

torque limit

Same as for the rotary servo motor.
Refer to section 8.3.

Alarm No.8A

Name: USB communication time-out error | Stop method: All axes stop

Alarm description

- Communication between the servo amplifier and a communication device (PC, etc.) stops for the
specified time or longer.

Display Name

Cause Checkpoint | Finding | Action

8A.1 |USB
communication
time-out for the
specified time or

longer

Same as for the rotary servo motor.
Refer to section 8.3.
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Alarm No.8E Name: USB communication error | Stop method: All axes stop
Alarm description + USB communication error occurs between the servo amplifier and a communication device (PC, etc.)
Display Name Cause Checkpoint | Finding | Action
8E.1 |USB Same as for the rotary servo motor.

communication Refer to section 8.3.
receive error
8E.2 |USB
communication

checksum error
8E.3 | USB
communication

character error
8E.4 |USB
communication

command error
8E.5 |USB
communication

data No. error

13.7.3 Remedies for warnings

POINT |

* When any of the following alarms has occurred, do not resume operation by
switching power of the servo amplifier OFF/ON repeatedly. The servo amplifier and
servo motor may become faulty. If the power of the servo amplifier is switched
OFF/ON during the alarms, allow more than 30 minutes for cooling before
resuming operation.

* Main circuit device overheat warning (91.00)
* Excessive regenerative warning (E0.[J)
* Overload warning 1 (E1.00)

When a warning whose stop method is all axis stop in the following table occurs, the servo amplifier goes into
the servo-off status and the servo motor stops at the warning occurrence. If any other warning occurs, operation
can be continued but an alarm may take place or proper operation may not be performed.

Remove the cause of warning according to this section. Use the MR Configurator to refer to a factor of warning
occurrence.

Stop method: Axes can operate (warning

Alarm No.91 Name: Main circuit device overheat warning
detected at both axes).
Alarm description + The temperature inside of the servo amplifier exceeds the warning level.
Display Name Cause Checkpoint Finding | Action
91.1 | Main circuit Same as for the rotary servo motor.
device overheat | Refer to section 8.4.
warning
91.2 | Board
temperature
warning
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Stop method: Axes can operate (detected by

Alarm No.96 Name: Home position setting warning ] ]
the corresponding axis).
Alarm description * Home positioning cannot be made.
Display Name Cause Checkpoint Finding | Action
96.1 | INP error at Same as for the rotary servo motor.

home positioning | Refer to section 8.4.

96.2 | Command input
error at home

positioning

Stop method: Axes can operate (warning

Alarm No.EO Name: Excessive regeneration warning detected at both axes)

- There is a possibility that regenerative power may exceed permissible regenerative power of built-in

Warning description ) . . .
regenerative resistor or regenerative option.

Display Name Cause Checkpoint Finding Action
EO.1 [ Excessive Same as for the rotary servo motor.
regeneration Refer to section 8.4.
warning

Stop method: Axes can operate (detected at

Alarm No.E1 Name: Overload warning 1 ] ]
the corresponding axis)
Alarm description * There is a possibility that overload alarm (50.0, 51.0) may occur.
Display Name Cause Checkpoint | Finding | Action

E1.1 | Thermal overload | Same as for the rotary servo motor.
warning 1 during | Refer to section 8.4.
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
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Alarm No.E2

Stop method: Axes can operate (detected at

Name: Linear servo motor overheat warning th di is)
e corresponding axis

Alarm description

+ The linear servo motor overheat (46) may occur.

Display Name Cause Checkpoint Finding | Action
E2.1 [ Linear servo (1) | The linear servo motor Examine checkpoints described in the alarm display "46.2".
motor overheat temperature reaches 85%
warning of the alarm level of the
linear servo motor
overheat (46.2).
Alarm No.E4 Name: Parameter waming Stop method: Axes can operate (detected at

the corresponding axis)

Alarm description

- At parameter write, write to parameter outside of the setting range is attempted.

Display Name Cause Checkpoint Finding | Action
E4.1 | Parameter setting | Same as for the rotary servo motor.
range error Refer to section 8.4.
warning
Alarm No.E6 Name: Servo forced stop warning | Stop method: All axes stop
Alarm description * Forced stop signal is turned off.
Display Name Cause Checkpoint | Finding Action
E6.1 | Forced stop Same as for the rotary servo motor.
warning Refer to section 8.4.
Alarm No.E7 Name: Controller forced stop warning | Stop method: All axes stop
Alarm description - Forced stop signal is input from the servo system controller.
Display Name Cause Checkpoint | Finding Action
E7.1 [ Controller forced | Same as for the rotary servo motor.
stop warning Refer to section 8.4.
) . ) Stop method: Axes can operate (warning
Alarm No.E8 Name: Cooling fan speed reduction warning

detected at both axes)

Alarm description

+ The speed of cooling fan drops to or below the warning level.

Display Name Cause Checkpoint Finding | Action
E8.1 | Decreased Same as for the rotary servo motor.
cooling fan speed | Refer to section 8.4.
warning
Stop method: All axes stop (warning detected
Alarm No.E9 Name: Main circuit off warning P P 9

at both axes)

Alarm description

- Servo-on command is input when the main circuit power is off.
- Bus voltage drops when linear servo motor is running below 50m/s.

Display Name

Cause Checkpoint Finding | Action

E9.1 [ Servo-on signal
on at main circuit

off

E9.2 [ Bus voltage drop
during low speed

operation

E9.3 [ Ready-on signal
on at main circuit

off

Same as for the rotary servo motor.
Refer to section 8.4.

13- 82




13. USING A LINEAR SERVO MOTOR

Stop method: All axes stop (warning detected

Alarm No.EB Name: The other axis fault warning
at both axes)
Alarm description * In the other axis, alarm demanding all axes stop (11.0, 15.01, 17.0, 24.00 and 32.0) is output.
Display Name Cause Checkpoint | Finding | Action
EB.1 | The other axis Same as for the rotary servo motor.
fault warning Refer to section 8.4.
Stop method: Axes can operate (detected at
Alarm No.EC Name: Overload warning 2 P P . ( ;
the corresponding axis)

- The operation, in which current exceeding the rating flows intensively in any of U, V and W phases of the

Alarm description .
servo motor, is repeated.

Display Name Cause Checkpoint Finding Action
EC.1 | Overload warning | Same as for the rotary servo motor.
2 Refer to section 8.4.

Stop method: Axes can operate (detected at
the corresponding axis)
+ The status, in which the output wattage (speed x torque) of the servo motor exceed the rated output,
continues steadily.

Alarm No.ED Name: Output watt excess warning

Alarm description

Display Name Cause | Checkpoint | Finding Action
ED.1 | Output watt Same as for the rotary servo motor.
excess Refer to section 8.4.
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13.7.4 Detailed explanation of linear encoder error 1 (2A.00)

If the cause of Linear encoder error 1 (2A.00) occurrence is not identified, confirm the details shown on the
following table according to the alarm detailed information for the alarm history display of MR Configurator, and
then contact with the linear encoder manufacturer.

Table 13.1 Detailed explanation of linear encoder error 1 (2A.0) for each manufacturer

Detail Linear encoder error 1 (2A.00) details
Display | information Mitutoyo Corporation Heidenhain )
Magnescale Co., Ltd. . Renishaw Inc.
No. AT343A/AT543A ST741/ST743 Corporation
2A.8 7 Optical overspeed Servo alarm Overspeed error
Signal strength
2A.7 6 ROM - RAM error Overspeed
alarm
2A.6 5 EEPROM error Signal strength error Encoder alarm EEPROM error
2A.5 4 CPU error Transducer error CPU error
2A4 3 Capacitive error ABS detection error ABS data error
2A.3 2 Photoelectric error Hardware error INC data error
Photoelectric - Scale level error
2A2 1 capacitive data Initialization error Encoder warning INC/ABS data Level error
mismatch mismatch error
2A1 0 Initialization error Overspeed error Initialization error

As an example, the following describes the detailed information when Linear encoder error 1(2A.00) occurs in
the linear encoder AT343A manufactured by Mitutoyo Corporation.

Latest Alarm First

=101 ]

Seq Mo, | Alarm No. |

Alarm Mame

| Tirnelhour) |

AL2A

Mo alarm
Mo alarm
Mo alarm
Mo alarm
Mo alarm

L R e =]

Scale error 1

134

31

Clear

Close

In this case, the alarm detail of the linear encoder error (2A.00) is "3".
An alarm detail is displayed in hexadecimal (h) in MR Configurator, but it is displayed in decimal in MR-J3W-B.

In this example, confirm items with number "3" in the Detail column. The occurrence of the Photoelectric error is
identified.

13-

84

The value is displayed in
hexadecimal. Convert it
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14. USING A DIRECT DRIVE MOTOR

14. USING A DIRECT DRIVE MOTOR

= The drive motor is available for servo amplifiers of which software version is B3 or
above.
- When using the direct drive motor, read the following items of SSCNETII interface
Direct Drive Servo MR-J3-[1B-RJ080W Instruction Manual (SH(NA)030079).
ACAUTION @ Safety Instructions @
2. DIRECT DRIVE MOTOR
8. CHARACTERISTICS (except Overload protection characteristics and Dynamic
brake characteristics)

14.1 Functions and configuration

14.1.1 Summary

The fields of semiconductor/LCD manufacturing systems, mounters, and others have strong demands for high
accuracy and high efficiency. Therefore, the number of systems using a direct drive motor for a drive axis has
been increasing. The direct drive servo system includes the following features.

(1) Performance

(a) The direct drive servo system ensures the high-rigidity and the high-torque. A high-resolution encoder
enables the high-accuracy control.

(b) The high-resolution encoder contributes to the high-accuracy indexing.

(c) Since transmission mechanism is no longer required, no backlash occurs. In addition, the settling time is
reduced, and the high-frequency operation is enabled.

(d) Since transmission mechanism is no longer required, the direct drive motor does not deteriorate with
time.
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(2) Mechanism

(a) The motor's low profile design contributes to compact moving part of the machine and a low center of
gravity for enhanced equipment stability.

(b) The motor has an inner rotor with hollow shaft which enables cables and pipes to be passed through.

(c) Lubrication and the maintenance due to abrasion are not required.

The following shows the differences between the direct drive motor and the rotary servo motor.

Category

Item

Differences

Direct drive motor

Rotary servo motor

Remarks

External 1/O signal

Stroke limit input
signal (FLS, RLS)

Required (for
magnetic pole

Not required

Automatically turns on in the parameter
setting.

only for direct drive
servo

detection)
Motor pole Magnetic pole Required Not required Automatically executed at the first servo-on
adjustment detection (default setting) after the power is turned on.
For the absolute position detection system,
you can disable the magnetic pole detection
with parameter No.PS01. (Refer to (2) (b) of
14.4.2))
Absolute position Absolute position Required Required
detection system encoder battery unit
(MR-BTCASE + MR-
BAT x 8)
Absolute position Required Not required
storage unit
(MR-BTASO01)
Alarm/Warning Alarms and warnings | Added Added or changed alarms and warnings

+ Encoder error 3 (21.00)

- Absolute position erased (25.00)

- Initial magnetic pole detection error (27.01)
+ Encoder counter error (2B.0)

+ Servo control error (42.01)

+ Direct drive motor overheat (46.1)

+ Battery cable disconnection warning (92.1)
- Battery warning (9F.0)

+ Direct drive motor overheat warning (E2.1)

14.1.2 Combinations of servo amplifier and direct drive motor

The following shows the combinations of servo amplifier and direct drive motor. The drive motor is available for
servo amplifiers of which software version is B3 or above.

Direct drive motor

Servo amplifier

MR-J3W-22B

MR-J3W-44B

MR-J3W-77B

MR-J3W-1010B

A-axis | B-axis

A-axis |

B-axis A-axis

B-axis A-axis B-axis

TM-RFM002C20

O

O

TM-RFM004C20

O

TM-RFM006C20

TM-RFMO06E20

TM-RFMO12E20

O|O0|O|0O

TM-RFM018E20

TM-RFM012G20

O

TM-RFM040J10

O|O|O[O|O|O]|O
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14.1.3 Configuration including peripheral equipment

/\ CAUTION

= Connecting a direct drive motor for different axis to the CNP3A or CNP3B connector
may cause a malfunction.

(Note 2)
Power supply

Molded-case
circuit breaker
(MCCB) or
fuse

—

Magnetic
contactor
(MC)

Power factor
improving AC

Line noise
filter
(FR-BSF01)

LS

reactor W
ﬁ J 7

POINT |

- Equipment other than the servo amplifier and direct drive motor are optional or
recommended products.

- When using the direct drive motor, turn on SW3.

RST

%

—

(Note 2)

Servo amplifier

V OPEN
L1
( L2 B | cNp1
4 L3
7
,

option

Regenerative O P

L |[ 2o

ICNP3A

CC E
(Note 4)
Vv
U
Y N
V
U

A

CN3

cN1aH D
CN1A
a
cN1BH D |:|
B 8]

(Note 1

Battery
unit

)

(Note 3)
Absolute
position
storage unit

MR-BTASO01

Personal
computer

I/0 signal

Servo system
controller or Front axis
servo amplifier CN1B

Rear axis servo amplifier
CN1A or Cap

Note 3)

Absolute
position
storage unit
MR-BTASO01

A-axis direct
drive motor

Note 1. The battery unit consists of a battery case (MR-BTCASE) and 8 batteries (MR-BAT). The unit is used for the absolute position
detection system in the position control mode. (Refer to section 12.3.)
2. For 1-phase 200VAC to 230VAC, connect the power supply to L1 and L2. Leave L3 open. Refer to section 1.3 for the power supply

specificatio

n.

3. The absolute position storage unit is used for the absolute position detection system.

4. Always connect between P+ and D terminals. When using the regenerative option, refer to section 11.2.
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14.2 Connection of servo amplifier and direct drive motor

= Connect the servo amplifier power output (U, V, and W) to the direct drive motor
power input (U, V, and W) directly. Do not let a magnetic contactor, etc. intervene.
Otherwise, it may cause a malfunction.

Servo amplifier Direct drive motor
/I\ CAUTION

(1) Connection instructions

AWARNlNG - To avoid an electric shock, insulate the connections of the power supply terminals.

= Connect the wires to the correct phase terminals (U, V, and W) of the servo amplifier

and direct drive motor. Otherwise, the direct drive motor operates normally.
/I\ CAUTION P y

= Do not connect AC power supply directly to the direct drive motor. Otherwise, it may
cause a malfunction.

POINT |

- Refer to section 14.8 for the specifications of the encoder cable to use.

This section explains the connection of the direct drive motor power (U, V, and W). Use of the optional
connector set is recommended for connection between the servo amplifier and direct drive motor. Refer to
section 14.8 for details of the options.

For grounding, connect the grounding lead wire from the servo motor to the protective earth (PE) terminal of
the servo amplifier, and then connect the wire from the servo amplifier to the ground via the protective earth
of the cabinet. Do not connect the wire directly to the protective earth of the cabinet.

Cabinet

Direct drive motor

Servo
amplifier

000
PE terminal @

S
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(2) Power supply cable wiring diagrams
Fabricate a cable as shown below.
Refer to section 14.3.2 (1) for the wires used for the cable.

14.3 Signals and wiring

L 30m or less N
Servo amplifier [* ”| Direct drive motor

@ @d|=|<|c
B|=|<|c

/I\ WARNING

- Any person who is involved in wiring should be fully competent to do the work.
= Before wiring, turn off the power and wait for 15 minutes or more until the charge

lamp turns off. Then, confirm that the voltage between P+ and N— is safe with a
voltage tester and others. Otherwise, an electric shock may occur. In addition, when

confirming whether the charge lamp is off or not, always confirm it from the front of
the servo amplifier.

- Ground the servo amplifier and the direct drive motor securely.
= Do not attempt to wire the servo amplifier and direct drive motor until they have been

installed. Otherwise, it may cause an electric shock.

= The cables should not be damaged, stressed, loaded, or pinched. Otherwise, it may

cause an electric shock.

- Wire the equipment correctly and securely. Otherwise, the direct drive motor may

operate unexpectedly, resulting in injury.

= Connect cables to the correct terminals. Otherwise, a burst, damage, etc. may occur.
= Ensure that polarity (+/—) is correct. Otherwise, a burst, damage, etc. may occur.
- The surge absorbing diode installed to the DC relay for control output should be fitted

in the specified direction. Otherwise, the emergency stop (EM1) and other protective
circuits may not operate.

Servo amplifier Servo amplifier
24VDC 24VDC
DOCOM — —
NI A
1%} N
0 Control output 0 Control output s
signal signal
DICOM DICOM
For sink output interface For source output interface

- Electromagnetic interference may be given to the electronic equipment used near the

servo amplifier. Use a noise filter, etc. to minimize the influence of electromagnetic
interference.

- Do not install a power capacitor, surge killer, or radio noise filter (FR-BIF option) on

the power wire of the direct drive motor.
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- When using the regenerative resistor, switch power off with the alarm signal.
Otherwise, a transistor fault or the like may overheat the regenerative resistor,
causing a fire.

- Do not modify the equipment.

= Connect the servo amplifier power output (U, V, and W) to the direct drive motor

power input (U, V, and W) directly. Do not let a magnetic contactor, etc. intervene.
ACAUTION Otherwise, it may cause a malfunction.

Servo amplifier Direct drive motor

14.3.1 Notes of this chapter

This chapter does not include the following items. For the items, refer to the corresponding sections below.

Item Reference
Explanation of power supply system Section 3.3
Signal (device) explanations Section 3.5
Alarm occurrence timing chart Section 3.6
Section 3.7 (except internal connection
Interface )
diagrams)
Treatment of cable shield external )
Section 3.8
conductor
SSCNETII cable connection Section 3.9
Grounding Section 3.12
Control axis selection Section 3.13
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14.3.2 Input power supply circuit

= Always connect a magnetic contactor between the power supply and the main circuit
power supply (L1, L2, and L3) of the servo amplifier, in order to configure a circuit
that shuts down the power supply on the side of the servo amplifier's power supply. If
a magnetic contactor is not connected, continuous flow of a large current may cause
a fire when the servo amplifier malfunctions.

- When alarms are occurring in both axes of A and B, shut off the main circuit power

ACAUTION supply. Not doing so may cause a fire when a regenerative transistor malfunctions or

the like may overheat the regenerative resistor.

= Check the servo amplifier model, and then input proper voltage to the servo amplifier
power supply. If input voltage exceeds the upper limit, the servo amplifier will break
down.

= Connecting a direct drive motor for different axis to the CNP3A or CNP3B connector
may cause a malfunction.

POINT |

- Even if alarm has occurred, do not switch off the control circuit power supply. When
the control circuit power supply has been switched off, optical module does not
operate, and optical transmission of SSCNETII communication is interrupted.
Therefore, the next axis servo amplifier displays "AA" at the indicator and turns into
base circuit shut-off. The direct drive motor stops with starting dynamic brake.

= For details of the signals, refer to section 3.3.

- Connect the servo amplifier power output (U, V, and W) to the direct drive motor
power input (U, V, and W) directly. Do not let a magnetic contactor, etc. intervene.
Otherwise, it may cause a malfunction.

Servo amplifier Direct drive motor

Wire the power supply/main circuit so that the main circuit power supply is shut off and the servo-on command
turned off as soon as an alarm occurring, an enabled servo forced stop, or an enabled controller forced stop. A
molded-case circuit breaker (MCCB) must be used with the input cables of the main circuit power supply.
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(1) Selection example of wires

POINT |

= Wires indicated in this section are separated wires.

= Selection condition of wire size is as follows.
Construction condition: One wire is constructed in the air.
Wire length: 30m or less

Use the 600V Grade heat-resistant polyvinyl chloride insulated wire (HIV wire). The following table shows
the wire size selection example.

Table 14.1 Wire size selection example (HIV wire)

Wire [mm?] (Note 1)
Servo amplifier 1) Li/Lo/Ls/D 3) UVW/D
2) L/l 4)P+/C 5)P+/D
(Note 3) ) Ll (Note 2, 3) ) )
MR-J3W-22B
MR-J3W-44B
2 (AWG14)
MR-J3W-77B
MR-J3W-1010B

Note 1. Wires are selected based on the highest rated current among combining servo motors.
2. The wire size is for extension cables used when the wiring length is longer than 10m.
3. Use the crimp terminal specified as below for the PE terminal of the servo amplifier.
Crimp terminal: FVD2-4
Tool: YNT-1614
Manufacturer: Japan Solderless Terminals
Tightening torque: 1.2N " m
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(2) Connection example

(Note 3)
- -Malfunction - Controller

| RA1(A-axis) | forced stop OFF
I |
_:EZ(B—axis) ; RAS 11\ 11\ ! T
L. Forced stop LMC
(Note 6)
Servo amplifier A-axis direct drive motor
MccB [CNP1 " (Note 10)
(Note 9) — L) CNP3A | (Note 5)
I
E&‘:‘ﬁr 1 L2 : : ! U Motor
Y < - oL | Vo v
______ 1 |
jowe2 Wy W
P+ =0 @
¢C CN2A (Note 2) Encoder
oD | Encoder cable
I
|
QLu |
L21 : P—E(@E))
T B-axis direct drive motor
(Note 10)| ~
CNP3B | (Note 5)
: U ! U Motor
ey v
LW O w
o) s
CN2B (Note 2)
|: Encoder cable Encoder
CN3 CN3 24VDC
(Note 4) (Note 6) Forced stop I~ EM1 bocom :I
OCOM| DICOM
] Bt A-axi .
ALM-A axis malfunction (Note 4)
9 SW3 (Note 7) H s+ (Note 3)
E LOAN A-axis |[ALM-B i} B-axis malfunction
MN B-axis (Note 3)
[T

Note 1. Always connect between P+ and D terminals. When using the regenerative option, refer to section 11.2.
2. Fabricate the encoder cables according to 14.8.1. When you use the cables for the absolute position detection system, absolute

position units are required.

3. If disabling malfunction (ALM-A/ALM-B) output with the parameter, configure up the power supply circuit which switches off the
magnetic contactor after detection of alarm occurrence on the controller side. This example is to continue the operation in another
axis even if an alarm occurs either A-axis or B-axis. When stopping operation of both axes at an alarm occurrence for one axis,

connect RA1 and RA2 in series.

4. This is for sink I/O interface. For source I/O interface, refer to section 3.7.3.

5. Refer to section 14.2 for wiring power lines.

6. Configure up the circuit which shuts off main circuit power with external circuit at forced stop 1 (EM1) off.
7. This connection example is for using a direct drive motor. Turn on SW3.

(Refer to section 3.14.)

8. Use a magnetic contactor with an operation delay time (interval between current being applied to the coil until closure of contacts) of

80ms or less.

9. For 1-phase 200VAC to 230VAC, connect the power supply to L1 and L2. Leave L3 open. Refer to section 1.3 for the power supply

specification.

10. Connecting a servo motor for different axis to the CNP3A or CNP3B connector may cause a malfunction.
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14.3.3 Internal connection diagram

(Note 2)<

Servo amplifier

24VDC CN3
— DICOM| 23 CN3 N
<t Vi ALM-A i
pocom| 26 Approx > < 11
5.6k Q | |
— 1 Em1 | 10 —D—@— i | 12 MBR-AL o
| . : (Note 3), (Note 2)
— | —DH-A|l 7 \ — i — 24 |ALM-B— ! —
! | ! !
| \ | [l
L oAl 8 - R 25 MBR—B
: l (Note 3
- | —DI3A| g | —
(Note 1)< | ! P—— e — e — e — -
- —{piB| 20 - L ]
] ! I
v DI2-B| 21 : —4 CN3
1 Approx
! 5%)kQ : { 3 [Laal——
L 1pi3B| 22 —D—@— ’ Eé: 16 |LAR-Al——
v 4 [(BA——
-—-—-—-—f— - — - —<Isolated>— - — .JC 17 |LBR-A—— Differential line
5 |LA-B — jdriver output
CNS JC 18 |LAR-Bl——| (35mA or less)
vBus| 1 6 |LB-BF——
uss 2—| 2 JC 19 [LBR-B|——
D+| 3 14 | LG ——
GND| 5
CN3 Analog monitor
e [ o O
q +10VDC
1]LG > __ (Note 6)
| A-axis direct |
e e I:l_t__S ————— drive motor :
! CN2A (Note ©) ;
! 3 | MR MR | 7 !
! ‘Jg 4 [MRR MRR| 8 !
: 2 LG LG | 10 [ ((Note 4],
! =5 5 [THM THM | 6 | (Encoderj:
: 6 |THM THM | 11 ;
! 1| P5 P5 | 9 !
: CNP3A |
| [oa | = 1 E |
: > A [ @ ? M
: B-axis direct :
! (Note 5) drive motor :
| CN2B |
| 3 | MR MR | 7 |
| 4 [MRR MRR| 8 |
| 2 | LG LG | 10 | [(Note 4)]!
: 5 [THM THM | 6 |[Encoder]|,
| P5 !
| \V4 6 |THM THM | 11 |
| 1| P5 P5 | 9 |
| @ CNP3B E |
I |__| I
E T ENEEN —w |
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14. USING A DIRECT DRIVE MOTOR

Note 1. Signal can be assigned for these pins with the controller setting. For contents of signals, refer to the instruction manual of the

controller.

oo g WODN

diagram.

. This is for sink 1/O interface. For source /O interface, refer to section 3.7.3.
. When you using a direct drive motor, use MBR (Electromagnetic brake interlock) for an external brake mechanism.

. The encoder detects speed, position, and temperature of the direct drive motor.
. The encoder cable should be fabricated by the customer. (Refer to section 14.8.1.)
. The connection is for incremental system. For the connection for the absolute position detection system, refer to the following

Absolute position

_— _ storage unit A-axis direct
-1 \_m MR-BTAS01 drive motor
3 | MR MR | 7 7 | MR MR | 7
JE 4 |MRR MRR| 8 8 [MRR MRR| 8
2 | LG LG | 10 10 | LG LG | 10
5 [THM1 THM1| 6 6 [THM1 THM1| 6
P5 > Encoder
6 [THM2 THM2| 11 11 [THM2 THM2| 11
1 P5 P5 | 9 9 | P5 P5 [ 9
9 | BAT BAT | 2 2 |BAT BAT| 2
1 VB VB | 1
CNP3A
oa | @ | E
=] —®
Absolute position —
storage unit B-axis direct
- drive motor
CN2B MR-BTASO01
3 | MR MR | 7 7 | MR MR [ 7 |
4 |MRR MRR| 8 8 [MRR MRR| 8
1 2 | LG LG | 10 10 | LG LG | 10
5 (THM1 THM1| 6 6 [THMA1 THM1| 6
PS5 ~Encoder
AV 6 |THM2 THM2| 11 11 [THM2 THM2 11
1 P5 P5 | 9 9 | P5 P5 [ 9
9 | BAT BAT | 2 2 |BAT BAT| 2
1 VB VB | 1
CNP3B
= (2a] @] Eb (W)
£ T [2A1 @ | 7

14.4 Operation and functions

POINT |

Front side
<«

SW3

ON<*—

N

- When using a linear servo motor, turn on SW3.
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14. USING A DIRECT DRIVE MOTOR

14.4 .1 Startup procedure

Start up the direct drive servo in the following procedure.

777777777777777777777777777777777777777777777777777777777777777777777777777777777777

( Setting of the servo motor select switch (SW3) (Refer to section 3.14) >

Perform this procedure once at startup
< Execution of installation and wiring >

Incremental system Absolute position detection system

Absolute position
detection system?

Can you manually turn
on the Z-phase pulse of the direct
drive motor?

Yes

No

< (Note 1) Execution of the magnetic pole detection (Refer to section 14.4.2) >

Z-phase pulse of the direct drive motor is turned on Z-phase pulse of the direct drive
by the JOG operation (Note 1 and 2) motor is turned on manually (Note 3)

v

Change to the setting not requiring the magnetic
pole detection (Refer to section 14.4.2 (2))

Turn the servo amplifier power
supply off and on (Note 2)

( (Note 1) Positioning operation check using the test operation mode >

< Positioning operation check using the controller (Refer to section 14.4.3) >

i

< Home position return (Refer to the manual of the controller.) >

( Positioning operation >

Note 1. Use MR Configurator.

2. For the absolute position detection system, always turn on the Z-phase pulse of the direct drive motor while the servo amplifier
power is on, and then turn the servo amplifier power supply off and on again. By turning off and on the power supply, the absolute
position becomes confirmed. Without this operation, the absolute position will not be regained properly, and a warning will occur
at the controller.

3. If the Z-phase pulse of the direct drive motor can be turned on manually, the Z-phase pulse does not have to be turned on by the
magnetic pole detection or the JOG operation.

For this operation, always connect the direct drive motor encoder and the servo amplifier, and turn on only the control circuit
power supply of the servo amplifier (L11 and L21) (turn off the main circuit power supply L1, L2, and Ls). Perform this operation by
considering the safety.
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14. USING A DIRECT DRIVE MOTOR

14.4.2 Magnetic pole detection

POINT |

- The magnetic pole detection is not required for the configured absolute position
detection system where the Z-phase pulse of the direct drive motor can be turned
on manually.

For this operation, always connect the direct drive motor encoder and the servo

amplifier and turn on the control circuit power supply of the servo amplifier. Perform
this operation by considering the safety.

Before the positioning operation of the direct drive motor, make sure to perform the magnetic pole detection.
Before starting up the equipment, perform the test operation (positioning operation) of MR Configurator.

(1) Preparation for the magnetic pole detection

POINT |

- When the test operation mode is selected with the test operation select switch
(SW2-1), the SSCNETII communication for the servo amplifier in the test operation
mode and the following servo amplifiers is blocked.

For the magnetic pole detection, use the test operation mode (positioning operation) of MR Configurator.

Turn off the servo amplifier power, and set the test operation select switch (SW2-1) as shown below.
Turning on the power enables the test operation mode.

SetSW2-1to"UP"  — UP
DOWN
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14. USING A DIRECT DRIVE MOTOR

(2) Operation at the magnetic pole detection

/A WARNING

= Note that the magnetic pole detection automatically starts simultaneously with the

turning-on of the servo-on command.

/I\ CAUTION

- If the magnetic pole detection is not executed properly, the direct drive motor may

operates unexpectedly.

POINT |

- Make a machine components for using stroke limits (FLS/RLS). If stroke limits
(FLS/RLS) are not used, the machine may be damaged due to a collision.

- At the magnetic pole detection, whether the motor rotates in the forward or reverse

direction is unpredictable.

- Depending on the setting value of Parameter No.PL09 (Magnetic pole detection

voltage level), an overload, overcurrent, magnetic pole detection alarm, or others
may occur.

- When performing the positioning operation from a controller, use the sequence

which confirms the normal completion of the magnetic pole detection and the
servo-on status, then outputs the positioning command. If the controller outputs the
positioning command before Ready (RD) turns on, the command may not be
accepted or a servo alarm may occur.

= After the magnetic pole detection, check the positioning accuracy with the test

operation (positioning operation function) of MR Configurator.

= The accuracy of the magnetic pole detection improves with no load.

The magnetic pole detection is required in the following cases.

1) Using the motor in the incremental system (Refer to (2) (a) of this section.)

2) Using the absolute position detection system with the following cases. (Refer to (2) (b) of this

section.)

- When the system is set up (at the first startup of equipment)

* When the direct drive motor is replaced

- When the Z-phase pulse of the direct drive motor is not turned on manually
* When Absolute position erased (25.01) is occurred
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14. USING A DIRECT DRIVE MOTOR

(a) Incremental system
For the incremental system, the magnetic pole detection is required every time the power is turned on.
By turning on the servo-on command from the controller after the power-on, the magnetic pole detection
is automatically carried out. Therefore, you do not need to set the parameter (first digit of parameter
No.PS01) for executing the magnetic pole detection.

1) Timing chart

Servo-on command ON

OFF 11 95ms
e
1
- ON
Base circuit OFF !
|
|
Ready (RD ON w |
y (RD) OFF -
" 15sorless '

Magnetic pole detection time (Note)

Note. The magnetic pole detection time indicates the operation time when the stroke limits
(FLS and RLS) are on.

2) Direct drive motor movement (when FLS and RLS are on)

Center of direct drive motor rotation part

(Note) RLS FLS (Note)

ﬁ Servo-on position (Magnetic pole detection start position)
Lo

/
t;:?—‘i Magnetic pole detection complete position

/ \
1 ! \
I

! | \
m 10deg or less

Note. When the stroke limit (FLS or RLS) turns off during the magnetic pole detection, the
magnetic pole detection is carried on to the opposite direction. When both FLS and RLS
are off, Initial magnetic pole detection error (27) will occur.

3) Direct drive motor movement (when FLS or RLS is off)
When FLS or RLS is off at servo-on, the magnetic pole detection is carried out as follows.

Center of direct drive motor rotation part

FLS

RLS <+— Servo-on position

‘«—— After the machine moves to the position where the stroke
limit (FLS and RLS) is set, the magnetic pole detection

Magnetic pole detection —
starts.

start position !

10deg or less
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14. USING A DIRECT DRIVE MOTOR

(b) Absolute position detection system

POINT |

= Turn on the Z-phase pulse of the direct drive motor in JOG operation after the
magnetic pole detection.

Perform the magnetic pole detection in the following procedure.
1) Set parameter No.PS01 (Special function selection 1) to "1 (Magnetic pole detection
enabled)".

Parameter No.PS01

HENE

—l: Magnetic pole detection always valid (initial value)

2) Execute the magnetic pole detection. (Refer to (2) (a) 1) and 2) of this section.)
3) After the completion of the magnetic pole detection, change Parameter No.PS01 to "0 J0
(Magnetic pole detection disabled)".

Parameter No.PS01

—l: Magnetic pole detection invalid

After the magnetic pole detection, by turning on the Z-phase pulse of the direct drive motor in JOG
operation and by disabling the magnetic pole detection function with Parameter No.PS01, the
magnetic pole detection after each power-on is not required.

(3) Magnetic pole detection method setting
Set the magnetic pole detection method using the first digit of parameter No.PS08 (Magnetic pole detection
method selection).

Parameter No.PS08

L

Method selection for the magnetic pole detection
0: Position detection method
4: Minute position detection method
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14. USING A DIRECT DRIVE MOTOR

(4) Setting of the magnetic pole detection voltage level by the position detection method
For the magnetic pole detection by the position detection method, set the voltage level with parameter
No.PS09 (Magnetic pole detection voltage level). For the magnetic pole detection by the minute position
detection method, the voltage level setting is not required.

(a) Guideline of parameter settings
Set the parameters by referring to the following table.

arameter No.PS09 setting value

) Small < Medium — Large
(guide value)

(Less than 10 (Default value) More than 50)
Servo status

Torques required for operation Small Large
Overload, overcurrent alarm Seldom occurs Frequently occurs
Magnetic pole detection alarm Frequently occurs Seldom occurs
Magnetic pole detection accuracy Low High

(b) Setting procedure
1) Perform the magnetic pole detection, and increase the setting value of parameter No.PS09
(Magnetic pole detection voltage level) until Overload 1 (50.00), Overload 2 (51.00), Overload
warning 1 (E1.0), and Overload warning 2 (EC.1) occur. Increase the setting value by "five" as a
guide value. When these alarms and warnings occur during the magnetic pole detection by using
MR Configurator, the test operation of MR Configurator automatically completes and the servo-off
status is established.

2) Specify the setting value to approximately 70% of the value of Overload 1 (50.00), Overload 2
(51.00), Overload warning 1 (E1.00), and Overload warning 2 (EC.1) occurrence as the final setting
value. However, if Initial magnetic pole detection error (27.0) occurs with this value, specify a value
intermediate between the value set at [AL.50 Overload 1], [AL.51 Overload 2], [AL.E1 Overload
warning 1], or [AL.EC Overload warning 2] occurrence and the value set at the magnetic pole
detection alarm occurrence, as the final setting value.

3) Perform the magnetic pole detection again with the final setting value.

(c) Setting example

Magnetic pole detection | | | | ] | ceaaas [ ]
Parameter No.PS09 setting value 30 >< 35 >< 40 X 45 e 65 >< 70
Overload and overcurrent alarm  Existence or nonexistence ~ r=eeer
N —
Carry out the magnetic pole detection repeatedly while making An alarm has occurred
the setting value of the parameter No.PS09 larger. when the setting value

of the parameter
No.PSO09 is set to 70.

In this example, the final setting value of parameter No.PS09 is 49 (setting value at the alarm
occurrence =70 X 0.7).
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14. USING A DIRECT DRIVE MOTOR

(5) Magnetic pole detection method by using MR Configurator
The following shows the magnetic pole detection procedure by using MR Configurator.

(a) Magnetic pole detection by the position detection method

( Magnetic pole detection )

1) After confirming that the stroke limits (FLS and RLS) and the forced stop (EM1) are on, turn the
power of servo amplifier off once and then turn it on again.

2) After switching the test operation select switch (SW2-1) of the servo amplifier to "Up", turn the power
of servo amplifier off once and then turn it on again.

3) Set parameter No.PS08 (Special function selection 3) to " 0", and the magnetic pole detection
method to "position detection method".

4) Change to "Magnetic pole detection always valid" by setting the parameter No.PS01 (Special
function selection 1) to " JO1". (Note)

| 5) Turn the power of servo amplifier off once and then turn it on again. |

| 6) Set the parameter No.PS09 (Magnetic detection voltage level) to "F10" (guide value) as a guide. |

le
¢

7) Execute the "forward rotation" or "reverse rotation" with the "positioning operat" of the MR
Configurator test operation mode. Set the travel distance to "0" at this time.

The magnetic pole detection is carried out.

Is the parameter No.PS09
(Magnetic pole detection
voltage level) the final value?

YES

YES | Reset the alarm or turn the power Raise the value of
o parameter
of servo amplifier off once, and No.PS09 in five. —»

then turn the power on again.

Has the magnetic pole
detection alarm (27) occurred?

Set approximately 70% of the
parameter No.PS09 as the final

setting vale.
= In the case where the magnetic pole
g'f;’%%?&‘fgﬁaj aﬁﬁr?éz)(i?ﬁ”d Turn the power of servo amplifier detection error (27) occurs with this
y off once and then turn it on again. setting value, set the final setting

i ?
overload warning (E1) occurred? value to the value intermediate

between the setting value at the
occurrence of the overload alarms
(50 and 51), overcurrent alarm (32),

Reset the alarm or turn the power overload warning (E1) and the setting
of servo amplifier off, and then turn ——(value at the occurrence of the
the power on again. magnetic pole detection alarm (27).

8) Change to "Magnetic pole detection invalid" by setting the parameter No.PS01 (Special function
selection 1) to "O0OO0". (Note)

( )

Note. For the incremental system, the parameter No.PS01 setting is not required.
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14. USING A DIRECT DRIVE MOTOR

(b) Magnetic pole detection by the minute position detection method

( Magnetic pole detection )

1) After confirming that the stroke limits (FLS and RLS) and the forced stop (EM1) are on, turn the
power of servo amplifier off once and then turn it on again.

2) After switching the test operation select switch (SW2-1) of the servo amplifier to "Up", turn the power
of servo amplifier off once and then turn it on again.

3) Set parameter No.PS08 (Special function selection 3) to "0 4", and the magnetic pole detection
method to "minute position detection method".

4) Change to "Magnetic pole detection always valid" by setting the parameter No.PS01 (Special
function selection 1) to "0 1". (Note 1)

| 5) Turn the power of servo amplifier off once and then turn it on again.

6) Set the load inertia moment ratio of the direct drive motor with parameter No.PS17 (Minute position

detection method function selection). (Note 2)

e
¢

7) Execute the "forward rotation" or "reverse rotation" with the "positioning operatation" of the MR
Configurator test operation mode. Set the travel distance to "0" at this time.

The magnetic pole detection is carried out.

Is the response of the
minute position detection method,
which is set by parameter No.PS17 (Minute position
detection method function selection
finalized?

YES

Lower the response of the minute position
YES detection method by two in parameter No.PS17
(Minute position detection method function —>|
selection), and use the value as the finalized
value.

Do abnormal sounds and
vibration occur during the
magnetic pole detection?

Problem | Raise the response of the minute position
exists detection method by one in parameter No.PS17
(Minute position detection method function
selection).

Does the travel distance
during the magnetic pole detection
has a problem? (Note 3)

Problem does not exist

8) Change to "Magnetic pole detection invalid" by setting the parameter No.PS01 (Special function
selection 1) to "O1I0". (Note 1)

( )

Note 1. For the incremental system, the parameter No.PS01 setting is not required.
2. If the load to direct drive motor inertia ratio is unknown, perform the magnetic pole detection by the position
detection method, and then perform the auto tuning to set an estimated value.
For the magnetic pole detection by the minute position detection method, the maximum rotation angle at the
magnetic pole detection must be five degrees or less. To shorten the travel distance, increase the response
by the minute position detection method in parameter No.PS17 (Function selection for minute position
detection method).
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(c) State transition of the servo amplifier display (3-digit, 7-segment LED) at the magnetic pole detection
When the magnetic pole detection with MR Configurator is normally executed, the servo amplifier
display (3-digit, 7-segment LED) shows the state as below.

Magnetic pole
detection
Detecting completed
Servo-off status  magnetic poles  (servo-on status)

Decimal point flickers.

14.4.3 Operation from controller

To configure the absolute position detection system by using the direct drive motor, the battery unit (MR-
BTCASE+MR-BAT % 8) and the absolute position storage unit MR-BTASO01 are required.
The direct drive servo can be used with any of the following controllers.

Servo system controller Model Software version (Note)
SV13/SV22 00H or above
Q170DCPU
. SV43 00B or above
Motion controller
SV13/SV22 00G or above
Q170MCPU
SV43
L QD75MHO 101120000000000-B or above
Positioning module -
LD77MHO All software versions

Note. For software versions and other details, refer to each servo system controller manual.

(1) Operation method
Positioning operation from the controller is basically performed like the MR-J3W-[IB servo ampilifier.
For the incremental system, the magnetic pole detection is automatically performed at the first servo-on
after the power-on. For this reason, when performing the positioning operation, create the sequence which
surely confirms the servo-on status as the inter lock condition of the positioning command.
Also, some parameter settings and the home position return differ according to the controller type.
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(2) Servo system controller setting
(a) Setting precautions
The following servo parameters will be enabled by cycling the servo amplifier power after the controller
writes the parameters to the servo amplifier.

Set content
L Note 3
Setting item Motion controller . _( . )
Q170DCPU/Q17OMCPY | - ositioning module
QD75MHO/LD77MHO
Servo amplifier setting MR-J3-B DD MR-J3-B DD (Note 4)
Motor setting Automatic setting
Note 1 Default
No. (Note 1) Name elau
Symbol value
PAO1| **STY | Control mode (Note 2) 0000h 0060h 0060h
PCO1| *ERZ | Error excessive alarm level 0
PCO3| *ENRS | Encoder output pulse selection 0010h
PDO03 This parameter is not used. (Note 2) 0020h
PD04 0021h
PS01| **LIT1 | Special function selection 1 0301h
PS04| *LIT2 | Special function selection 2 0003h
PSO05 LB1 | Servo control position deviation error 0 s D7SMHII with
Servo detection level et QD75 wit
parameter LB2 | Servo control speed deviation error 0 sequence program.
PS06 ) When you start up the
detection level . . . I
— Set the items as direct drive motor, initial
LB3 [ Servo control torque deviation error 100 .
PS07 ) required. values of these
detection level
- - - - parameters should be
PS08| *LIT3 | Special function selection 3 0010h set. Refer to (b) and (c)
PS09| LPWM | Magnetic pole detection voltage level 30 of this section.
PS10 This parameter is not used. (Note 2) 5
PS11 100
PS12 500
PS17 LTSTS | Minute position detection method function 0000h
selection
PS18 IDLV | Minute position detection method 0000h
identification signal amplitude

Note 1. The parameter whose symbol is preceded by * is enabled with the following conditions:
*: After setting the parameter, power off and on the servo amplifier or reset the controller.
**: After setting the parameter, cycle the power of the servo amplifier.
2. For QD75MHO, make sure to set the default value.
3. Note the followings.

- If the parameter (servo parameter) of servo amplifier has been changed, it automatically reads the servo parameter and stores in
the buffer memory of QD75MHO/LD77MHO. However, it does not reflect to the flash ROM.

- When turning off, resetting the power of QD75MHO/LD77MHO or turning off the control circuit power supply of servo amplifier
right after changing the servo parameter, the servo parameter may not reflect to the buffer memory of QD75MHO/LD77MHO. In
such a case, change it again.

4. Set QD75MHO with sequence program. (Refer to (b) of this section.)
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14. USING A DIRECT DRIVE MOTOR

(b) Sequence program example of servo parameters on the positioning module

POINT |

- For QD75MHLO, the parameter error (37.00) will occur if servo parameters are not
initialized.

= The number of write time to the flash ROM is limited to 100,000. Therefore, try to
write to the flash ROM only when changing the servo parameter instead of writing
with every sequence program. When controlling multiple axes, write the servo
parameters to all axes.

1) Sequence program example when QD75MHO is used.
The following shows the example of writing the axis No.1 servo parameter to the flash ROM.
After changing the servo parameter, turn on the power of QD75MHO again or reset the CPU,
then send the setting value to the servo amplifier. Refer to (2) (c) of this section for the address of
the special setting parameters (No.PS[) of the servo parameters.

(Note 1)
Write condition

H ITOP HO K30100 K6 KA1 |7 Servo amplifier series

4' TOP HO K30101 H0060 K1 |7 Setting of the servo parameter No.PAO1
4| TOP HO K30164 KO K1 |7 Setting of the servo parameter No.PCO01
4| TOP HO K30166 HO0010 K1 Ii Setting of the servo parameter No.PC03
———— TOP__ HO  K30198 H0020 K1 |————— Setting of the servo parameter No.PD03
4| TOP HO K30199 HO0021 K1 |7 Setting of the servo parameter No.PD04
4{ TOP HO K30268 HO0301 K1 Ii Setting of the servo parameter No.PS01
——— TOP HO K30271 HO0003 K1 |————— Setting of the servo parameter No.PS04
——— TOP HO K30272 KO K1 |————— Setting of the servo parameter No.PS05
——— TOP HO K30273 KO K1 |———— Setting of the servo parameter No.PS06
——— TOP HO K30274 K100 K1 |————— Setting of the servo parameter No.PS07
4| TOP HO K30275 HO0010 K1 Ii Setting of the servo parameter No.PS08 (Note 2)
———— TOP HO K30276 K30 K1 |————— Setting of the servo parameter No.PS09
1 TOP HO K30277 K5 K1 |————— Setting of the servo parameter No.PS10
4| TOP HO K30278 K100 K1 |7 Setting of the servo parameter No.PS11
4{ TOP HO K30279 K500 K1 Ii Setting of the servo parameter No.PS12
——— TOP HO K30284 HO0000 K1 |————— Setting of the servo parameter No.PS17
——— TOP HO K30285 HO0000 K1 |————— Setting of the servo parameter No.PS18
L TOP HO K1900 K1 K1 |———— Write to flash ROM

Note 1. Configure a sequence program where the servo parameters are written to the flash ROM only when a servo parameter is changed.
2. Change the sequence program of the servo parameter No.PS08 to the following sequence program for the magnetic pole detection
without the stroke limit (FLS and RLS).

Setting of the servo parameter
}—{ TOP HO K30275 KO0110 K1 }—| Mo Pane

However, do not change to this sequence program if using the stroke limit (FLS and RLS) at the QD75MHO side.
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14. USING A DIRECT DRIVE MOTOR

2) Initialization of the servo parameter at the startup of direct drive servo

a) Before turning the power of servo amplifier on, write the servo parameter default value, which is

unique to the direct drive servo, to the flash ROM of QD75MHL referring to the sequence
program example shown in (2) (b) of this section.

b) After completion of writing to the flash ROM, turn the power of servo amplifier on.

POINT |

Once the default values are written to the flash ROM at startup, servo parameters
are not required to be written at next power on or later. If the module write with GX

Configurator-QP has been performed using QD75MHL, however, initialize the
servo parameters again.
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(c) QD75MHO buffer memory address of special setting parameters (No.PS[)

Description Buffer memory address
Default .
Symbol Unit _ . . .
No. Name value Axis 1 Axis2 | Axis3 | Axis4
(Note)

PS01 **LIT1 Special function selection 1 0301h 30268 30468 30668 30868
PS02 This parameter is not used. 1000h 30269 30469 30669 30869
PS03 1000h 30270 30470 30670 30870
PS04 *LIT2 Special function selection 2 0003h 30271 30471 30671 30871

Servo control position deviation error
PS05 LB1 ) 0 0.01rev | 30272 30472 30672 30872

detection level

Servo control speed deviation error detection )
PS06 LB2 level 0 r/min 30273 30473 30673 30873

v

Servo control torque deviation error detection

PS07 LB3 level 100 % 30274 30474 30674 30874
v

PS08 *LIT3 Special function selection 3 0010h 30275 30475 30675 30875
PS09 LPWM | Magnetic pole detection voltage level 30 % 30276 30476 30676 30876
PS10 This parameter is not used. 5 30277 30477 30677 30877
PS11 100 30278 30478 30678 30878
PS12 0000h 30279 30479 30679 30879
PS13 0000h 30280 30480 30680 30880
PS14 0 30281 30481 30681 30881
PS15 0000h 30282 30482 30682 30882
PS16 0000h 30283 30483 30683 30883

Minute position detection method function
PS17 LTSTS selection 0000h 30284 30484 30684 30884

i

Minute position detection method

PS18 IDLV identification signal amplitude 0000h % 30285 30485 30685 30885
PS19 This parameter is not used. 0000h 30286 30486 30686 30886
PS20 0000h 30287 30487 30687 30887
PS21 0000h 30288 30488 30688 30888
PS22 0000h 30289 30489 30689 30889
PS23 0000h 30290 30490 30690 30890
PS24 0000h 30291 30491 30691 30891
PS25 0000h 30292 30492 30692 30892
PS26 0000h 30293 30493 30693 30893
PS27 0000h 30294 30494 30694 30894
PS28 0000h 30295 30495 30695 30895
PS29 0000h 30296 30496 30696 30896
PS30 0000h 30297 30497 30697 30897
PS31 0000h 30298 30498 30698 30898
PS32 0000h 30299 30499 30699 30899

Note. The parameter whose symbol is preceded by * is enabled with the following conditions:
*: After setting the parameter, power off and on the servo amplifier or reset the controller.
**: After setting the parameter, cycle the power of the servo amplifier.
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14.4.4 Function

(1) Servo control error detection function

POINT |

= For the servo control error detection function, the position and speed deviation error
detections are enabled by default. (parameter No.PS04: D I3)

If the servo control gets unstable for some reasons, the direct drive motor may not operate properly. To
detect this state and to stop operation, the servo control error detection function is used as a protective
function.

The servo control error detection function has three different detection methods: the position deviation,
speed deviation, and torque deviation. An error is detected when each method is enabled with parameter
No.PS04 (Special function selection 4). The detection level can be changed with parameter Nos.PS05,
PS06 and PS07.

Servo amplifier Direct drive motor

e — ( \
Servo amplifier internal value
1) Model feedback position [rev]

3) Model feedback rotation speed [r/min]
[ ¢ ]

5) Command torque [%]

|
| i
|

Encoder

2) Feedback position [rev]

4) Feedback rotation speed [r/min]
L 6) Feedback torque [%]

Encoder

Figure 14.1 Outline of servo control error detection function

(a) Position deviation error detection
Set parameter No.PS04 to "L1CI1" to enable the position deviation error detection.

Parameter No.PS04

HENE

—l: Position deviation
error detection valid

When you compare the model feedback position ( 1)) and the feedback position ( 2)) in figure 14.1, if
the deviation is more than the value of parameter No.PS05 (Servo control position deviation error
detection level) (1 rev to 1000 rev), the alarm (Servo control error 42.01) will occur and the motor will
stop. The default value of parameter No.PS05 is 0.09rev. Change the set value as required.
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(b) Speed deviation error detection

(c)

(d)

Set parameter No.PS04 to "I 1" to enable the speed deviation error detection.

Parameter No.PS04

HENE

—l: Speed deviation
error detection valid

When you compare the model feedback position ( 3)) and the feedback position ( 4)) in figure 14.1, if
the deviation is more than the value of parameter No.PS06 (Servo control speed deviation error
detection level) (1 rev to 2000 rev), the alarm (Servo control error 42.[1) will occur and the motor will
stop. The default value of parameter No.PS06 is 100r/min. Change the set value as required.

Torque deviation error detection
Set parameter No.PS04 to "1 004" to enable the torque deviation error detection.

Parameter No.PS04

HENE

—l: Torque deviation
error detection valid

When you compare the command torque ( 5)) and the feedback torque ( 6)) in figure 14.1, if the
deviation is more than the value of parameter No.PS07 (Servo control torque deviation error detection
level) (1% to 1000%), the alarm (Servo control error 42.00) will occur and the motor will stop. The
default value of parameter No.PS05 is 100%. Change the set value as required.

Detecting multiple deviation errors
When parameter No.PS04 is set as follows, multiple deviation errors can be detected. For the error
detection methods, refer to (1) (a), (b), and (c) of this section.

Parameter No.PS04

N
—

Setting| Position deviation | Speed deviation Torque deviation
value error detection error detection error detection

1 O

2 O

3 O O

4 O

5 O ®)

6 O O

7 O O O
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14.5 Parameters

/I\ CAUTION

* Never make a drastic adjustment or change to the parameter values as doing so will
make the operation unstable.
- If fixed values are written in the digits of a parameter, do not change these values.

In this servo amplifier, the parameters are classified into the following groups on a function basis.

Parameter group Main description
Basic setting parameters Make basic setting with these parameters.
(No.PAOIO)
Gainffilter parameters Use these parameters when making gain adjustment manually.
(No.PBOO)

Extension setting parameters
(No.PCO0O)

When changing settings such as analog monitor output signal, use
these parameters.

1/0 setting parameters
(No.PDOO)

Use these parameters when changing the I/O signals of the servo
amplifier.

Special setting parameters
(No.PSOI)

Use these parameters when setting specially for the direct drive servo.

Option setting parameters
(No.Po[)

These are only for MR-J3W.
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14.5.1 Parameter writing inhibit (parameter No.PA19)

POINT |

- To enable the parameter value, cycle the power or reset the controller after setting
the parameter.

In the default setting, this servo amplifier allows changes to the all parameter settings. With the setting of
parameter No.PA19, write can be disabled to prevent accidental changes.
The following table indicates the parameters which are enabled for reference and write by the setting of

parameter No.PA19. Operation can be performed for the parameters marked O.

. . o Extension . . . . .
Parameter . Basic setting Gainffilter ) 1/O setting Option setting Special setting
Setting setting
No.PA19 operation parameters parameters arameters parameters parameters parameters
i
setiing | %P No.PACIOI No.PBOOI P No.PDOC No.Po0 O No.PSO0
No.PCOO
0000h Reference @]
Writing O
000Bh Reference O (@) O
(Default
value) Writing @) @) ©)
Reference O O O O
000Ch
Writing O O O O
@) O O O O
000Dh Reference
Writing O O O O O
Reference O O O O O O
000Eh
Writing O O O O O O
@)
100Bh Reference
Writing PA19 only
Reference O O O O
100Ch
Writing PA19 only
100Dh Reference @] @] O O O
Writing PA19 only
Reference O O O O O O
100Eh
Writing PA19 only
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14.5.2 Basic setting parameters (No.PAO )

(1) Parameter list

POINT |

= The parameter whose symbol is preceded by * is enabled with the following
conditions:
* : After setting the parameter, cycle the power or reset the controller.
**: After setting the parameter, cycle the power.

Each/ Default
No. | Symbol Name common value Unit | Reference
(Note 1) (Note 2)
PAO1 | **STY [ Control mode Each 0000h (2) of this
section
PAO2 | **REG | Regenerative option Common 0000h Section
5.1.4
PAO3 | *ABS [ Absolute position detection system Each 0000h (2) of this
section
PA04 | *AOP1 | Function selection A-1 Common 0000h Section
5.1.6
PA05 This parameter is not used. Do not change this value by any means. 0
PAO6 1
PAQ7 1
PAO8 | ATU [ Auto tuning mode Each 0001h Section
PA09 | RSP [ Auto tuning response Each 12 5.1.7
PA10 INP [ In-position range Each 100 pulse | (2) of this
section
PA11 This parameter is not used. Do not change this value by any means. 1000.0
PA12 1000.0
PA13 0000h
PA14 | *POL [ Rotation direction selection Each 0 (2) of this
section
PA15 | *ENR | Encoder output pulses Each 4000 Section
5.1.10
PA16 This parameter is not used. Do not change this value by any means. 0
PA17 0000h
PA18 0000h
PA19 | *BLK | Parameter writing inhibit Each 000Bh Section
14.5.1

Note 1. Each: Set parameters for each axis of A and B.
Common: Set parameters for common axis of A and B. Be sure to set the same value to the both axes. When the setting values are
different, the value set at last will be enabled.
2. The values are common in A-axis and B-axis.
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(2) Detail list
) Each/ | Default | Setting
No. [Symbol Name and function Unit
common| value range
PAO1| **STY [ Control mode Each | 0000h Refer to
"O000O" (Rotary servo motor) is selected as the initial value. Name
When using the direct drive motor, always select "C0C160". and
Parameter No.PAO1 function
0]o] |0] o
—I_— Control mode selection
0: Rotary servo motor
4: Linear servo motor
6: Direct drive motor
PAO3| *ABS | Absolute position detection system Each | 0000h Refer to
Set this parameter when using the absolute position detection system in the position Name
control mode. and
function
0jofo] | cotmn
—[ Selection of absolute position detection system
(Refer to chapter 12)
0: Used in incremental system
1: Used in absolute position detection system
If the absolute position detection system is
enabled when the incremental system is being
used, parameter error (37.2) occurs.
POINT |
= This parameter cannot be used in the speed control mode.
PA14( *POL | Rotation direction selection Each 0 01

Select a rotation direction of the direct drive motor.

Direct drive motor rotation direction
Setting value | When positioning address When positioning
increases address decreases
0 CCWwW CW
1 CW CCw

Forward rotation (CCW)

Reverse rotaion (CW)

POINT |

- This parameter cannot be used in the speed control mode.
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) Each/ | Default | Setting
No. [Symbol Name and function Unit
common| value range
PA19( *BLK | Parameter writing inhibit Each | 000Bh Refer to
i Name
Setting . Applicable parameters
value Operation|  No. No. No. No. No. No. and
PAOO | PBOO | PCOO | PDOO | PSOO | PodlO function
column.
0000h Reference O
Writing O
Reference O O O
000Bh
Writing O O O
Reference O O O O
000Ch
Writing O O O O
Reference O O O O O
000Dh
Writing O O O O O
Reference O O O O O O
000Eh
Writing O O O O O O
Reference O
100Bh
Writing  |PA19 only|
Reference O O O O
100Ch
Writing  |PA19 only|
Reference O O O O O
100Dh
Writing  |PA19 only|
Reference O O O O O O
100Eh
Writing  |PA19 only|
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14.5.3 Gainffilter parameters (No.PBOO)

POINT |

= The parameter whose symbol is preceded by * is enabled with the following
conditions:
* : After setting the parameter, cycle the power or reset the controller.
**: After setting the parameter, cycle the power.

Each/ Default
No. | Symbol Name common value Unit | Reference
(Note 1) (Note 2)
PB01 | FILT [Adaptive tuning mode (adaptive filter II) Each 0000h Section
522
PB02 | VRFT | Vibration suppression control tuning mode (advanced vibration Each 0000h
suppression control)
PB03 This parameter is not used. Do not change this value by any means. 0
PB04 | FFC | Feed forward gain Each 0 % Section
522
PB05 This parameter is not used. Do not change this value by any means. 500
PB06 | GD2 [ Ratio of load inertia moment to direct drive motor inertia moment Each 7.0 Multip | Section
lier 522
PB07 | PG1 | Model loop gain Each 24 rad/s
PB08 | PG2 [ Position loop gain Each 37 rad/s
PB09 | VG2 | Speed loop gain Each 823 rad/s
PB10 VIC | Speed integral compensation Each 33.7 ms
PB11 | VDC [ Speed differential compensation Each 980
PB12 This parameter is not used. Do not change this value by any means. 0
PB13 | NH1 | Machine resonance suppression filter 1 Each 4500 Hz Section
522
PB14 | NHQ1 [ Notch shape selection 1 Each 0000h
PB15 | NH2 [ Machine resonance suppression filter 2 Each 4500 Hz
PB16 | NHQ2 | Notch shape selection 2 Each 0000h
PB17 Automatic setting parameter
PB18 LPF | Low-pass filter setting Each 3141 rad/s
PB19 | VRF1 | Vibration suppression control vibration frequency setting Each 100.0 Hz
PB20 | VRF2 | Vibration suppression control resonance frequency setting Each 100.0 Hz
PB21 This parameter is not used. Do not change this value by any means. 0.00
PB22 0.00
PB23 | VFBF [Low-pass filter selection Each 0000h Section
522
PB24 | *MVS ([ Slight vibration suppression control selection Each 0000h
PB25 This parameter is not used. Do not change this value by any means. 0000h
PB26 | *CDP [ Gain changing selection Each 0000h Section
55.2
PB27 | CDL [ Gain changing condition Each 10
PB28 | CDT [ Gain changing time constant Each 1 ms
PB29 | GD2B | Gain changing ratio of load inertia moment to direct drive motor inertia Each 7.0 Multip
moment lier
PB30 | PG2B [ Gain changing position loop gain Each 37 rad/s
PB31 | VG2B | Gain changing speed loop gain Each 823 rad/s
PB32 | VICB [ Gain changing speed integral compensation Each 33.7 ms
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Each/ Default
No. | Symbol Name common value Unit | Reference
(Note 1) (Note 2)
PB33 | VRF1B | Gain changing vibration suppression control vibration frequency setting Each 100.0 Hz Section
PB34 | VRF2B | Gain changing vibration suppression control resonance frequency Each 100.0 Hz 552
setting
PB35 This parameter is not used. Do not change this value by any means. 0.00
PB36 0.00
PB37 100
PB38 0.0
PB39 0.0
PB40 0.0
PB41 1125
PB42 1125
PB43 0004h
PB44 0.0
PB45 0000h

Note 1. Each: Set parameters for each axis of A and B.
Common: Set parameters for common axis of A and B. Be sure to set the same value to the both axes. When the setting values are
different, the value set at last will be enabled.
2. The values are common in A-axis and B-axis.
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14.5.4 Extension setting parameters (No.PCOO)

POINT |

= The parameter whose symbol is preceded by * is enabled with the following
conditions:
* : After setting the parameter, cycle the power or reset the controller.
**: After setting the parameter, cycle the power.

Each/ Default
No. | Symbol Name common value Unit | Reference
(Note 1) (Note 2)

PC01 | ERZ | Error excessive alarm level Each 0 rev Section

PC02 | MBR | Electromagnetic brake sequence output Each 0 ms 5.3.2

PCO03 | *ENRS | Encoder output pulse selection Each 0010h

PCO04 [ **COP1 | Function selection C-1 Each 0000h

PCO5 [ **COP2 | Function selection C-2 Each 0000h

PCO06 [ *COP3 | Function selection C-3 Each 0000h

PC0O7 | ZSP | Zero speed Each 50 r/min

PCO08 This parameter is not used. Do not change this value by any means. 0

PC09 | MOD1 | Analog monitor 1 output Common 0000h Section

PC10 | MOD2 | Analog monitor 2 output Common 0001h 5.3.2

PC11 [ MO1 | Analog monitor 1 offset Common 0 mV

PC12 [ MO2 | Analog monitor 2 offset Common 0 mV

PC13 This parameter is not used. Do not change this value by any means. 0

PC14 0

PC15 | SNO | Station number selection Common 0 Section
5.3.2

PC16 This parameter is not used. Do not change this value by any means. 0000h

PC17 | **COP4 | Function selection C-4 Each 0000h Section
5.3.2

PC18 This parameter is not used. Do not change this value by any means. 0000h

PC19 0000h

PC20 0000h

PC21 [ *BPS | Alarm history clear Each 0000h Section
5.3.2

PC22 This parameter is not used. Do not change this value by any means. 0000h

PC23 0000h

PC24 0000h

PC25 0000h

PC26 0000h

PC27 | **COP9 | Function selection C-9 Each 0000h Section
5.3.2

PC28 This parameter is not used. Do not change this value by any means. 0000h

PC29 0000h

PC30 0000h

PC31 0000h

PC32 0000h

Note 1. Each: Set parameters for each axis of A and B.
Common: Set parameters for common axis of A and B. Be sure to set the same value to the both axes. When the setting values are
different, the value set at last will be enabled.
2. The values are common in A-axis and B-axis.
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14.5.5 1/0 setting parameters (No.PDOI )

POINT |

= The parameter whose symbol is preceded by * is enabled with the following
conditions:
*. After setting the parameter, cycle the power or reset the controller.

Each/ Default
No. | Symbol Name common value Unit | Reference
(Note 1) (Note 2)

PDO1 This parameter is not used. Do not change this value by any means. 0000h

PD02 0000h

PDO3 0020h

PD04 0021h

PD05 0022h

PD06 0000h

PD0O7 | *D01 [ Output signal device selection 1 (A-axis: CN3-12, B-axis: CN3-25) Each 0005h Section
54.2

PDO08 This parameter is not used. Do not change this value by any means. 0004h

PD09 | *D03 | Output signal device selection 3 (A-axis: CN3-11, B-axis: CN3-24) Each 0003h Section
5.4.2

PD10 This parameter is not used. Do not change this value by any means. 0000h

PD11 0004h

PD12 0000h

PD13 0000h

PD14 | *DOP3 | Function selection D-3 Each 0000h Section
54.2

PD15 This parameter is not used. Do not change this value by any means. 0000h

PD16 0000h

PD17 0000h

PD18 0000h

PD19 0000h

PD20 0

PD21 0

PD22 0

PD23 0

PD24 0000h

PD25 0000h

PD26 0000h

PD27 0000h

PD28 0000h

PD29 0000h

PD30 0000h

PD31 0000h

PD32 0000h

Note 1. Each: Set parameters for each axis of A and B.
Common: Set parameters for common axis of A and B. Be sure to set the same value to the both axes. When the setting values are
different, the value set at last will be enabled.
2. The values are common in A-axis and B-axis.
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14.5.6 Special setting parameters (No.PSCI)

(1) Parameter list

POINT |

= The parameter whose symbol is preceded by * is enabled with the following
conditions:
*. After setting the parameter, cycle the power or reset the controller.
**: After setting the parameter, cycle the power.

Each/ Default
No. | Symbol Name common value Unit | Reference
(Note 1) (Note 2)
PS01 | **LIT1 [ Special function selection 1 Each 0301h (2) of this
section
PS02 This parameter is not used. Do not change this value by any means. 1000
PS03 1000
PS04 | *LIT2 [ Special function selection 2 Each 0003h (2) of this
PS05 LB1 | Servo control position deviation error detection level Each 0 0.01 section
rev

PS06 LB2 | Servo control speed deviation error detection level Each 0 r/min
PS07 LB3 | Servo control torque deviation error detection level Each 100 %
PS08 | *LIT3 [ Special function selection 3 Each 0010h
PS09 | LPWM | Magnetic pole detection voltage level Each 30 %
PS10 This parameter is not used. Do not change this value by any means. 5
PS11 100
PS12 500
PS13 0000h
PS14 0
PS15 0000h
PS16 0000h
PS17 | LTSTS | Minute position detection method function selection Each 0000h (2) of this
PS18 | IDLV | Minute position detection method identification signal amplitude Each 0000h % section
PS19 This parameter is not used. Do not change this value by any means. 0000h
PS20 0000h
PS21 0000h
PS22 0000h
PS23 0000h
PS24 0000h
PS25 0000h
PS26 0000h
PS27 0000h
PS28 0000h
PS29 0000h
PS30 0000h
PS31 0000h
PS32 0000h

Note 1. Each: Set parameters for each axis of A and B.
Common: Set parameters for common axis of A and B. Be sure to set the same value to the both axes. When the setting values are
different, the value set at last will be enabled.
2. The values are common in A-axis and B-axis.
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(2) Detail list
) Each/ | Default | Setting
No. [Symbol Name and function Unit
common| value range
PSO01| **LIT1 | Special function selection 1 Each | 0301h Refer to
The magnetic pole detection setting and the valid/invalid setting of the direct drive Name
motor thermistor can be selected. (Refer to section 14.4.2.) and

Direct drive motor magnetic pole detection setting is unnecessary for an incremental
system. function

_|ofo] | o

—|: Direct drive motor magnetic pole detection setting
0: Magnetic pole detection invalid
1: Magnetic pole always valid

Direct drive motor thermistor valid/invalid setting
0: Thermistor error detection valid
1: Thermistor error detection invalid

POINT |

- To protect the direct drive motor from overheating, usually
fabricate a cable that includes a thermistor wire. Set the
thermistor error detection to be valid with this parameter.

PS02 This parameter is not used. Do not change this value by any means. 1000
PS03 1000
PS04| *LIT2 | Special function selection 2 Each | 0003h Refer to
Servo control error detection function and servo control error reset can be selected. Name
_[o]o] | i
— function
—I: Servo control error detection function selection column.
(Refer to section 14.4.4)
0: Invalid
1: Position deviation error detection valid
2: Speed deviation error detection valid
3: Position/speed detection deviation error
detection valid
4: Torque deviation error detection valid
5: Position/torque deviation error detection valid
6: Speed/torque deviation error detection valid
7: Position/speed/torque deviation error detection
valid
Servo control error detection reset selection
Set the controller reset condition of the servo
control error detection (42.0).
0: Reset impossible (Reset by switching off is
possible.)
1: Reset possible
PS05| LB1 [ Servo control position deviation error detection level Each 0 0.01rev| Oto
This is used to set the position deviation error detection level of the servo control 1000
error detection. When the deviation between a model feedback position and actual
feedback position is larger than the setting value, Servo control error (42.1) will occur.
(Refer to section 14.4.4.)
Setting "0" will be regarded as 0.09rev by the servo amplifier.
PS06| LB2 [ Servo control speed deviation error detection level Each 0 r/min Oto
This is used to set the speed deviation error detection level of the servo control error 2000

detection. When the deviation between a model feedback speed and actual feedback
speed is larger than the setting value, Servo control error (42.2) will occur. (Refer to
section 14.4.4.)

Setting "0" will be regarded as 100r/min by the servo amplifier.
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. Each/ | Default | Setting
No. [Symbol Name and function Unit
common| value range

PS07| LB3 | Servo control torque deviation error detection level Each 100 % Oto
This is used to set the torque deviation error detection level of the servo control error 1000
detection. When the deviation between a command torque and actual feedback
torque is larger than the setting value, Servo control error (42.3) will occur. (Refer to
section 14.4.4.)

Setting "0" will be regarded as 100% by the servo amplifier.

PS08| *LIT3 | Special function selection 3 Each | 0010h Refer to
Select the valid/invalid setting of the stroke limit and the magnetic pole detection Name
method for the magnetic pole detection. and
(Refer to section 14.4.2 (3).) function
When not using the stroke limit (FLS and RLS) of the servo amplifier, invalidate the column.
stroke limit for the magnetic pole detection.

o] [1] |
—l: Method selection for the magnetic pole detection
0: Position detection method
4: Minute position detection method
Valid/invalid setting of the stroke limit (FLS and
RLS) for the magnetic pole detection
0: Valid
1: Invalid

PS09|LPWM | Magnetic pole detection voltage level Each 30 % 0to 100
This is used to set a direct current exciting voltage level during the magnetic pole
detection. When overload alarm (50.0 and 51.0) or overcurrent alarm (32.0)
occurs, set the smaller value. If Initial magnetic pole detection error occurs during the
magnetic pole detection, increase the setting value. (Refer to section 14.4.2 (2).)

PS10 This parameter is not used. Do not change this value by any means. 5

PS11 100

PS12 500

PS13 0000h

PS14 0

PS15 0000h

PS16 0000h
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. Each/ | Default | Setting
No. [Symbol Name and function Unit
common| value range
PS17|LTSTS| Minute position detection method function selection Each | 0000h Refer to
Set the response and the load to motor inertia moment ratio of the minute position Name
detection method. and
To make the parameter valid, set parameter No.PS08 (Special function selection 3) function
to "O00O 04" (minute position detection method). (Refer to section 14.4.2 (5).) column.
—l: Response of the minute position detection
method
Setting Response Setting Response
0 Low response 8 Middle response
1 9
2 A
3 B
4 C
5 D
6 E
7 Middle response F High response
— Selecting the load inertia moment ratio at the
direct drive motor, which decides the response of
the minute position detection method
Setting Load inertig Setting Load inertig
moment ratio moment ratio
0 |Lessthan 10times| 8 80 times
1 10 times 9 90 times
2 20 times A 100 times
3 30 times B 110 times
4 40 times C 120 times
5 50 times D 130 times
6 60 times E 140 times
7 70 times F 150 times or more
PS18| IDLV | Minute position detection method identification signal amplitude Each | 0000h % 0000h
Used to set the identification signal amplitude for the minute position detection to
method. To make the parameter valid, set parameter No.PS08 (Special function 006Fh
selection 3) to "O00O4". Identification signal is "100%" when "0000h" is set. (Refer
to section 14.4.2 (5).)
PS19 This parameter is not used. Do not change this value by any means. 0000h
PS20 0000h
PS21 0000h
PS22 0000h
PS23 0000h
PS24 0000h
PS25 0000h
PS26 0000h
PS27 0000h
PS28 0000h
PS29 0000h
PS30 0000h
PS31 0000h
PS32 0000h
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14.5.7 Option setting parameters (No.Po )

POINT |

= The parameter whose symbol is preceded by * is enabled with the following
conditions:
*. After setting the parameter, cycle the power or reset the controller.
**: After setting the parameter, cycle the power.

Each/ Default
No. | Symbol Name common value Unit | Reference
(Note 1) (Note 2)
Po01 | *OOP1 | Function selection O-1 Common 0000h Section
Po02 | SGRA | Axis selection for graphing analog data (MR Configurator) Common 0000h 552
Po03 [ SGRD | Axis selection for graphing digtal data (MR Configurator) Common 0000h
Po04 | **O0P2 | Function selection O-2 Common 0000h
Po05 This parameter is not used. Do not change this value by any means. 0000h
Po06 0000h
Po07 0000h
Po08 0000h
Po09 0000h
Po10 0000h
Po11 0000h
Po12 0000h
Po13 0000h
Po14 0000h
Po15 0000h
Po16 0000h

Note 1. Each: Set parameters for each axis of A and B.
Common: Set parameters for common axis of A and B. Be sure to set the same value to the both axes. When the setting values are
different, the value set at last will be enabled.
2. The values are common in A-axis and B-axis.
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14.6 Troubleshooting

POINT |

= If an alarm which indicates each axis in the stop method column occurs, the axis
without the alarm operates the servo motor as per normal.

If an alarm/warning has occurred, refer to this section and remove its cause.

14.6.1 Alarm and warning list

When an error occurs during operation, the corresponding alarm or warning is displayed. Refer to section 14.6.2
and 8.3 for alarms, and section 14.6.3 and 8.4 for warnings to take an appropriate action. When an alarm occurs,

ALM-A/ALM-B will turn off.

After its cause has been removed, the alarm can be deactivated in any of the methods marked O in the alarm
deactivation column. Warnings are automatically canceled after the cause of occurrence is removed.

Alarm deactivation Detection Stop
Display Name Power off Error CPU reset system system
toon reset (Note 3) | (Note 4)
10 | Undervoltage O O O Common | All axes
11 | Switch setting error O Common | All axes
12 | Memory error 1 (RAM) O Common | All axes
13 | Clock error O Common | All axes
15 | Memory error 2 (EEP-ROM) O Common | All axes
16 | Encoder initial communication error 1 O Each Each
17 | Board error O Common | All axes
19 | Memory error 3 (Flash-ROM) O Common | All axes
1A | Motor combination error O Each Each
1E | Encoder initial communication error 2 O Each Each
1F | Encoder initial communication error 3 O Each Each
20 | Encoder normal communication error 1 O Each Each
21 | Encoder normal communication error 2 O Each Each
24 | Main circuit error O O O Each All axes
g | 25 [Absolute position erased @] Each Each
<‘—Z" 27 | Initial magnetic pole detection error O O O Each Each
2B | Encoder counter error O Each Each
30 [ Regenerative error (Note 1) (Note 1) (Note 1) Common | All axes
O O O
31 | Overspeed O O O Each Each
32 | Overcurrent O Each All axes
33 | Overvoltage O O O Common | All axes
34 | SSCNET receive error 1 O (Noctf 2) O Each Each
35 | Command frequency error O O O Each Each
36 | SSCNET receive error 2 O O O Each Each
37 | Parameter error O Each Each
(Note 5) (Note 5)
42 | Servo control error O Each Each
O O
L ) (Note 1) (Note 1) (Note 1)
45 | Main circuit device overheat o o o Common | All axes
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Alarm deactivation Detection Stop
Display Name Power off Error CPU reset system system
toon reset (Note 3) | (Note 4)
46 | Direct drive motor overheat (Note 1) | (Note 1) | (Note 1) Each Each
O O O
47 | Cooling fan error O Common | All axes
50 [ Overload 1 (Note 1) | (Note 1) | (Note 1) Each Each
e O O O
3 51 | Overload 2 (Noct)e " (Noct;a R (No(t)e " Each Each
52 | Error excessive O O O Each Each
8A | USB communication time-out error O O O Common | All axes
8E | USB communication error ©) O O Common | All axes
888 | Watchdog O Common | All axes
91 | Main circuit device overheat warning Common
92 | Battery cable disconnection warning Each
96 | Home position setting warning Each
9F | Battery warning Each
EO | Excessive regeneration warning Common
E1 | Overload warning 1 Each
E2 | Direct drive motor overheat warning Each
-g E3 | Absolute position counter warning Each
‘;“ E4 | Parameter warning Each
E6 | Servo forced stop warning Common | All axes
E7 | Controller forced stop warning Common | All axes
E8 | Cooling fan speed reduction warning Common
E9 | Main circuit off warning Common | All axes
EB | The other axis error warning Each All axes
EC | Overload warning 2 Each
ED | Output watt excess warning Each

Note 1. Wait for about 30 minutes as cooling time after removing the cause of occurrence, then deactivate the

alarm.

2. In some controller communication status, the alarm factor may not be removed.

3. Indicates detected axis of alarm/warning.
Each: Alarm/warning will be detected for each axis.
Common: Alarm/warning will be detected as a common axis.

4. When an alarm/warning occurs, following axis will stop.
Each axis: Only detected axis will stop.
All axes: All axes will stop.

5. To cancel it, set parameter No.PS04 to "1 0"
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14.6.2 Remedies for alarms

/I\ CAUTION

- When any alarm has occurred, eliminate its cause, ensure safety, and deactivate the

alarm before restarting operation. Otherwise, it may cause injury.

= If Absolute position erased (25.1) occurs, always make home position setting again.

Otherwise, it may cause an unexpected operation.

- When alarms are occurring in both axes of A and B, shut off the main circuit power

supply. Not doing so may cause a fire when a regenerative transistor malfunctions or
the like may overheat the regenerative resistor.

POINT |

- When any of the following alarms has occurred, do not cycle the power repeatedly
to restart. Doing so will cause a malfunction of the servo amplifier and direct drive
motor. Remove its cause and allow about 30 minutes for cooling before resuming
the operation. To protect the main circuit elements, any of these servo alarms
cannot be deactivated from the servo system controller until the specified time
elapses after its occurrence. Judging the load changing condition until the alarm
occurs, the servo amplifier calculates this specified time automatically.

* Regenerative error (30.00) - Main circuit device overheat (45.01)

* Overload 1 (50.00) * Direct drive motor overheat (46.01)
* Overload 2 (51.00)

- To deactivate the alarm, cycle the power, command the error reset, or CPU reset

from the servo system controller. For details, refer to section 14.6.1.

When an alarm occurs, Malfunction (ALM-A/ALM-B) switches off and the dynamic brake is operated to stop the
direct drive motor. At this time, the display indicates the alarm No.

Remove the cause of the alarm in accordance with this section. Use MR Configurator to refer to the cause of
alarm occurrence.

Alarm No.: 10

Name: Undervoltage

| Stop system: All axes

Alarm content

- The voltage of the control circuit power supply has dropped.
- The voltage of the main circuit power supply has dropped.

Display

Detail name

Cause | Check method | Check result Action

10.1

Voltage drop in
the control
circuit power

Same as for the rotary servo motors.
Refer to section 8.3.

10.2

Voltage drop in
the main circuit
power
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Alarm No.: 11 Name: Switch setting error Stop system: All axes

* Rotary axis setting switch was incorrectly set.
Alarm content - DIP switch was incorrectly set.
- Servo motor selection switch was incorrect set.

Display| Detail name Cause Check method Check result Action

11.1 | Rotary switch Same as for the rotary servo motors.
setting error Refer to section 8.3.

11.2 | DIP switch
setting error

11.3 | Servo motor
select switch
setting error

11.4 | Servo motor
select switch
setting error 2

Alarm No.: 12 Name: Memory error 1 (RAM) | Stop system: All axes

- A part (CPU) in the servo amplifier is failure.

Alarm content
- A part (custom IC) in the servo amplifier is failure.

Display| Detail name Cause | Check method | Check result Action
12.1 | CPU built-in Same as for the rotary servo motors.
RAM error Refer to section 8.3.
12.2 | CPU data RAM
error
12.3 | Custom IC
RAM error
Alarm No.: 13 Name: Clock error | Stop system: All axes

+ Fault was found in the printed board.
Alarm content .
= A clock error transmitted from the controller occurred.

Display| Detail name Cause Check method | Check result Action

13.1 | Clock error Same as for the rotary servo motors.
Refer to section 8.3.

Alarm No.: 15 Name: Memory error 2 (EEP-ROM) | Stop system: All axes
Alarm content - A part (EEP-ROM) in the servo amplifier is failure.
Display| Detail name Cause | Check method | Check result Action
15.1 | EEP-ROM error | Same as for the rotary servo motors.
at power on Refer to section 8.3.
15.2 | EEP-ROM error
during
operation
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Alarm No.: 16 Name: Encoder initial communication error 1 | Stop system: Each axis
Alarm content = An error occurred in the communication between the encoder and the servo amplifier.
Display| Detail name Cause Check method | Check result Action
16.1 | Encoder Same as for the rotary servo motors.
receive data Refer to section 8.3.
error 1

16.2 | Encoder
receive data
error 2
16.3 | Encoder
receive data

error 3
16.5 | Encoder
transmission

data error 1
16.6 | Encoder
transmission

data error 2
16.7 | Encoder
transmission

data error 3

Alarm No.: 17 Name: Board error | Stop system: All axes
Alarm content - A part in the servo amplifier is failure
Display| Detail name Cause Check method | Check result Action
17.1 | AD converter Same as for the rotary servo motors.
error Refer to section 8.3.
17.2 | Current
feedback data
error

17.3 | Custom IC error

17.4 | Amplifier
detection signal
error

17.5 | Rotary switch
error

17.6 | DIP switch error

Alarm No.: 19 Name: Memory error 3 (Flash-ROM) | Stop system: All axes
Alarm content - A part (Flash-ROM) in the servo amplifier is failure.
Display| Detail name Cause | Check method | Check result Action
19.1 | Flash-ROM Same as for the rotary servo motors.
error 1 Refer to section 8.3.
19.2 | Flash-ROM
error 2
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Alarm No.: 1A

Name: Servo motor combination error

Stop system: Each axis

Alarm content

» Combination of servo amplifier and servo motor is incorrect.

Display| Detail name Cause Check method Check result Action
1A.1 | Motor 1) | Combination of servo Check the model name | The combinationis | Use them in the correct
combination amplifier and servo motor | of the direct drive motor | not correct. combination.
error is incorrect. and corresponding The combination is Check 2).
servo amplifier. correct.
2) | Rotary servo setting was Check the parameter Direct drive motor Use them in the correct
selected in the parameter. [ No. PAO1 setting. was selected. combination.
Rotary servo motor:
"O0OoO"
Linear servo motor:
"a0o40"
Direct drive motor:
"O00e0O"
Alarm No.: 1E Name: Encoder initial communication error 2 | Stop system: Each axis
Alarm content  The encoder is malfunctioning.
Display| Detail name Cause Check method | Check result Action
1E.1 | Encoder failure | Same as for the rotary servo motors.
Refer to section 8.3.
Alarm No.: 1F Name: Encoder initial communication error 3 | Stop system: Each axis
Alarm content - The connected encoder is not compatible with the servo amplifier.
Display| Detail name Cause Check method | Check result Action
1F.1 | Incompatible Same as for the rotary servo motors.
encoder Refer to section 8.3.
Alarm No.: 20 Name: Encoder normal communication error 1 | Stop system: Each axis
Alarm content = An error occurred in the communication between the encoder and the servo amplifier.
Display| Detail name Cause Check method | Check result Action
20.1 | Encoder Same as for the rotary servo motors.
receive data Refer to section 8.3.
error 1
20.2 | Encoder
receive data
error 2
20.3 | Encoder
receive data
error 3
20.5 | Encoder
transmission
data error 1
20.6 | Encoder
transmission
data error 2
20.7 | Encoder
transmission
data error 3
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Alarm No.: 21

Name: Encoder normal communication error 2 | Stop system: Each axis

Alarm content

= Error is found in the encoder data.

detected by
hardware
detection circuit

242

Ground fault
detected by
software
detection
function

Display| Detail name Cause Check method | Check result Action
21.1 | Encoder data Same as for the rotary servo motors.
error Refer to section 8.3.
21.2 | Encoder data
update error
21.3 | Encoder data 1) | Something near the device | Check for noise, and Problem found. Take countermeasures
waveform error caused it. other factors. against its cause.
No problem found. Check 2).
2) | Encoder failure Replace the direct drive | Itis not repeatable. | Replace the direct drive
motor, and then check motor.
the repeatability.
Alarm No.: 24 Name: Main circuit error | Stop system: All axes
+ Ground fault occurred at the servo motor power lines of the servo amplifier.
Alarm content
- A ground fault occurred at the servo motor.
Display| Detail name Cause Check method | Check result Action
24.1 | Ground fault Same as for the rotary servo motors.

Refer to section 8.3.
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Alarm No.: 25

Name: Absolute position erased

Stop system: Each axis

Alarm content

= An error was found in the absolute position data.

- Power was switched on for the first time in the absolute position detection system.
» When the alarm occurs, startup the direct drive servo again, and then make home position setting.

new battery.

Display| Detail name Cause Check method Check result Action
25.1 | Absolute 1) | Power was switched on for | Check if the action Performed. Check that the battery is
position data the first time in the absolute | stated in the left is mounted, and make home
erase position detection system. | performed. position return.
Not performed. Check 2).
2) | The battery was removed Check if the action Performed. Check that the battery is
(replaced) when the control | stated in the left is mounted, and make home
circuit power supply was performed. position return.
off. Not performed. Check 3).
3) | The battery voltage is low. | Check the battery Below 3.0VDC. Replace the battery.
(Battery is consumed.) voltage with a tester. 3.0VDC or more. Check 4).
4) | The battery cable is faulty. | Check for poor contact | Problem found. Replace the battery cable.
using a tester. No problem found. | Check 5).
5) | Encoder cable is faulty. Check for poor contact | Problem found. Repair or replace the
using a tester. encoder cable.
Check the voltage on No problem found. Check 6).
the motor side.
6) | The absolute position Check if it occurs with a | It does not occur. Replace the absolute
storage unit is new absolute position position storage unit.
malfunctioning. storage unit. It occurs. Check 7).
7) | Encoder failure Check if it occurs with a | It occurs. Replace the servo motor.

detection limit
switch error

detection limit switches are
off.

switches are off.

Alarm No.: 27 Name: Initial magnetic pole detection error Stop system: Each axis
Alarm content - The initial magnetic pole detection was not completed properly.
Display| Detail name Cause Check method Check result Action

27.1 | Magnetic pole 1) | A moving part collided Check if it collided. It collided. Move the start position of
detection against the machine. the magnetic pole
abnormal detection.
termination It did not collided. Check 2).

2) | Power line wiring failure The servo motor power | Problem found. Correct the wiring.
lines are not routed No problem found. Check 3).
correctly.
3) | Accuracy of the initial The travel distance at It is too short. Review the parameter
magnetic pole detection is | the magnetic pole No.PS09 setting.
not satisfactory. detection is short.

27.2 | Magnetic pole 1) | Only one of the magnetic Check the limit Problem found. Remove the cause.
detection time pole detection limit switches. Change the location of the
out error switches is on. magnetic pole detection.

No problem found. Check 2).
2) | The magnetic pole The travel distance at It is too short. Review the parameter
detection voltage level is the magnetic pole No.PS09 setting.
small. detection is short.
27.3 | Magnetic pole 1) | Both of the magnetic pole | Check if the limit They are off. Turn on the limit switches.
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Alarm No.: 27
Alarm content

Name: Initial magnetic pole detection error Stop system: Each axis

+ The initial magnetic pole detection was not completed properly.

Display| Detail name Cause Check method Check result Action
27.4 | Magnetic pole 1) | The estimated value of Check it with the check method for alarm display "27.1".
detection magnetic pole detection is
estimated error not correct.
27.5 | Magnetic pole 1) | Position deviation Check it with the check method for alarm display "27.1".
detection increased during the
position magnetic pole detection.
deviation error
27.6 | Magnetic pole 1) | Speed deviation increased | Check it with the check method for alarm display "27.1".
detection speed during the magnetic pole
deviation error detection.
27.7 | Magnetic pole 1) | The current reached the Check it with the check method for alarm display "27.1".
detection alarm level during the
current error magnetic pole detection.
Alarm No.: 28 Name: Encoder counter error Stop system: Each axis

- Data which encoder created is failure.
- When the alarm occurs, startup the direct drive servo again, and then make home position setting.

Check method
Check the condition of
the shielded part.

Alarm content

Check result Action
The shielded part is
broken.

The shielded part

has no problem.

Detail name Cause
Encoder 1)

counter error 1

Display
2B.1

Encoder cable is faulty. Repair the cable.

Check 2).

2) | Something near the device | Check the noise, Problem found. Take countermeasures

caused it. ambient temperature, against its cause.
etc. No problem found. Check 3).
3) | Encoder failure Replace the direct drive | It is not repeatable. | Replace the direct drive
motor, and then check motor.

the repeatability.

2B.2 | Encoder 1) | Encoder cable is faulty. Check it with the check method for alarm display "2B.1".
counter error 2 | 2) | Something near the device
caused it.
3) | Encoder failure
Alarm No.: 30 Name: Regenerative error | Stop system: All axes

» Permissible regenerative power of the built-in regenerative resistor or regenerative option is exceeded.
- A regenerative transistor in the servo amplifier is malfunctioning.
Check method |

Alarm content

Display| Detail name Cause Check result Action

30.1

Regeneration
heat error

Same as for the rotary servo motors.
Refer to section 8.3.

30.2 | Regenerative

transistor error

30.3 | Regenerative
transistor
feedback data

error
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Alarm No.: 31 Name: Overspeed | Stop system: Each axis
Alarm content - Direct drive motor speed exceeded the instantaneous permissible speed.
Display| Detail name Cause Check method | Check result Action
31.1 | Motor speed Same as for the rotary servo motors.
error Refer to section 8.3.
Alarm No.: 32 Name: Overcurrent | Stop system: All axes
Alarm content - Current that flew is higher than the permissible current of the servo ampilifier.
Display| Detail name Cause Check method | Check result Action
32.1 | Overcurrent Same as for the rotary servo motors.
detected at Refer to section 8.3.
hardware
detection circuit
(during
operation)

32.2 | Overcurrent
detected at
software
detection
function (during
operation)

32.3 | Overcurrent
detected at
hardware
detection circuit
(during a stop)

32.4 | Overcurrent
detected at

software
detection
function (during
a stop)
Alarm No.: 33 Name: Overvoltage | Stop system: All axes
Alarm content + The value of the bus voltage exceeded 400VDC.
Display| Detail name Cause Check method | Check result Action
33.1 | Main circuit Same as for the rotary servo motors.
voltage error Refer to section 8.3.
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Alarm No.: 34

Name: SSCNET receive error 1 | Stop system: Each axis

Alarm content

+ SSCNETII communication is malfunctioning. (continuous communication error with 3.5ms interval)

Display

Detail name

Cause Check method | Check result Action

34.1

SSCNET
receive data
error

34.2

SSCNET
communication
connector
connection
error

34.3

SSCNET
communication
data error

34.4

Hardware error
signal detection

Same as for the rotary servo motors.
Refer to section 8.3.

Alarm No.: 35

Name: Command frequency error | Stop system: Each axis

Alarm content

* Input pulse frequency of command pulse is too high.

Display

Detail name

Cause Check method | Check result Action

35.1

Command
frequency error

Same as for the rotary servo motors.
Refer to section 8.3.

Alarm No.: 36

Name: SSCNET receive error 2 | Stop system: Each axis

Alarm content

- SSCNETII communication is malfunctioning. (intermittent communication error with about 70ms interval)

Display| Detail name Cause Check method | Check result Action
36.1 | Continuous Same as for the rotary servo motors.
communication | Refer to section 8.3.
data error
Alarm No.: 37 Name: Parameter error | Stop system: Each axis
Alarm content - Parameter setting is incorrect.
Display| Detail name Cause Check method | Check result Action
37.1 | Parameter Same as for the rotary servo motors.
setting range Refer to section 8.3.
error
37.2 | Parameter
combination
error
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Alarm No.: 42 Name: Servo control error Stop system: Each axis
Alarm content - A servo control error occurred.
Display| Detail name Cause Check method Check result Action
42.1 | Servo control 1) | Connection of the direct Check the wiring. Problem found. Wire it correctly.
error by position drive motor is not correct. No problem found. Check 2).
deviation 2) | The initial magnetic pole Execute the magnetic It is not repeatable. | Execute the magnetic pole
detection was not pole detection again, detection.
executed. and then check the It is repeatable. Check 3).
repeatability.
3) | The position deviation Check the operation The deviation is Review the operation
reached the detection level. | status. large. status.
(Check the value of Review the setting of
droop pulses.) parameter No.PS05 (Servo

control position deviation
error detection level) as

required.
42.2 | Servo control 1) | Connection of the direct Check the wiring. Problem found. Wire it correctly.
error by speed drive motor is not correct. No problem found. Check 2).
deviation 2) | The initial magnetic pole Execute the magnetic Itis not repeatable. | Execute the magnetic pole
detection was not pole detection again, detection.
executed. and then check the It is repeatable. Check 3).
repeatability.
3) | The speed deviation Check the operation The deviation is Review the operation
reached the detection level. | status. large. status. Review the setting
(Calculate the deviation of parameter No.PS06
between the speed (Servo control speed
command and direct deviation error detection
drive motor speed.) level) as required.
42.3 | Servo control 1) | Connection of the direct Check the wiring. Problem found. Wire it correctly.
error by torque drive motor is not correct.
. No problem found. Check 2).
detection
2) | The initial magnetic pole Execute the magnetic Itis not repeatable. | Execute the magnetic pole
detection was not pole detection again, detection.
executed. and then check the It is repeatable. Check 3).
repeatability.
3) | The thrust deviation Check the operation The deviation is Review the operation
reached the detection level. | status. large. status.
(Calculate the deviation Review the setting of
between the current parameter No.PS07 (Servo
command and torque.) control torque deviation
error detection level) as
required.
Alarm No.: 45 Name: Main circuit device overheat | Stop system: All axes
Alarm content + Inside of the servo amplifier overheated.
Display| Detail name Cause Check method | Check result Action
45.1 | Main circuit Same as for the rotary servo motors.
device overheat | Refer to section 8.3.
error
45.5 | Board
temperature
error
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Alarm No.: 46

Name: Direct drive motor overheat

| Stop system: Each axis

Alarm content

= The direct drive motor overheated.

Display| Detail name Cause Check method | Check result Action
46.1 | Encoder Same as for the rotary servo motors.
thermal sensor | Refer to section 8.3.
error
46.2 | Direct drive 1) | Ambient temperature of the | Check the ambient It is over 40°C. Lower the ambient
motor thermal direct drive motor has temperature of the temperature of the direct
sensor error exceeded 40°C. direct drive motor. drive motor.
It is 40°C or less. Check 2).
2) | The direct drive motor has | Check the effective load | The effective load Reduce the load or review
been under overload ratio. ratio is large. the operation pattern.
status. The effective load Check 3).
ratio is small.
3) | The thermal sensor in the | Check the direct drive The direct drive Replace the direct drive
direct drive motor is motor temperature motor temperature is | motor.
malfunctioning. when the alarm occurs. | low.
46.3 | Thermistor wire | 1) | A thermistor wire is not Check if the thermistor | It is not connected. Connect it.
disconnected connected. wire is connected. It is connected. Check 2).
error 2) | The thermistor wire is Check the thermistor It is disconnected. Repair the lead wire.
disconnected. wire. It is not disconnected.| Replace the direct drive
motor.
Alarm No.: 47 Name: Cooling fan error | Stop system: All axes

Alarm content

 The speed of the servo amplifier cooling fan decreased.
 The speed decreased to the alarm level or less.

Display| Detail name Cause Check method | Check result Action
47.1 | Cooling fan Same as for the rotary servo motors.
stop error Refer to section 8.3.
47.2 | Cooling fan
speed reduction
error
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Alarm No.: 50 Name: Overload 1 | Stop system: Each axis

Alarm content + Load exceeded overload protection characteristic of servo amplifier.

Display| Detail name Cause Check method | Check result Action

50.1 | Thermal Same as for the rotary servo motors.
overload error 1 | Refer to section 8.3.

during
operation

50.2 | Thermal
overload error 2

during
operation

50.3 | Thermal
overload error 4

during
operation

50.4 | Thermal
overload error 1

during a stop
50.5 [ Thermal
overload error 2

during a stop
50.6 | Thermal
overload error 4

during a stop

Alarm No.: 51 Name: Overload 2 | Stop system: Each axis
Alarm content » Maximum output current flowed for several seconds continuously due to machine collision or the like.
Display| Detail name Cause Check method | Check result Action
51.1 | Thermal Same as for the rotary servo motors.
overload error 3 | Refer to section 8.3.
during
operation
51.2 | Thermal

overload error 3

during a stop

Alarm No.: 52 Name: Error excessive | Stop system: Each axis

 The droop pulses existing between the model position and the actual servo motor position reached the alarm
Alarm content lovel
vel.

Display| Detail name Cause Check method | Check result Action

52.3 | Excess droop Same as for the rotary servo motors.
pulses Refer to section 8.3.

52.4 | Error excessive
during 0 torque
limit

Alarm No.: 8A Name: USB communication time-out error | Stop system: All axes

» Communication between the servo amplifier and a communication device (PC, etc.) stopped for the specified
time or longer.

Alarm content

Display| Detail name Cause Check method | Check result | Action

8A.1 |USB Same as for the rotary servo motors.
communication | Refer to section 8.3.

time-out error
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Alarm No.: 8E Name: USB communication error | Stop system: All axes

» The USB communication error occurred between the servo amplifier and communication device (e.g.
personal computer).
Display| Detail name Cause Check method | Check result Action

Alarm content

8E.1 |USB Same as for the rotary servo motors.
communication | Refer to section 8.3.

receive error
8E.2 | USB
communication
checksum error
8E.3 | USB
communication

character error
8E.4 |USB
communication

command error
8E.5 |USB
communication

data No. error
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14.6.3 Remedies for warnings

* If Absolute position counter warning (E3.00) occurs, always make home position
setting again. Otherwise, it may cause an unexpected operation.

/I\ CAUTION

POINT |

- When any of the following alarms has occurred, do not cycle the power of the servo
amplifier repeatedly to restart. Doing so will cause a malfunction of the servo
amplifier and direct drive motor. If the power of the servo amplifier is switched
off/on during the alarms, allow more than 30 minutes for cooling before resuming

operation.

* Excessive regeneration warning (E0.0)
* Main circuit device overheat warning (91.01)
* Overload warning (E1.0)

= Direct drive motor overheat warning (E2.00)

When a warning whose stop system is "All axis" in the following table occurs, the servo amplifier will be the
servo-off status and the servo motor will stop at the warning occurrence. If any other warning occurs, operation
can be continued but an alarm may take place or proper operation may not be performed.

Eliminate the cause of the warning according to this section. Use MR Configurator to refer to the cause of

warning occurrence.

Warning No.: 91

Name: Main circuit device overheat warning

| Stop method: No stop (common detection)

Warning description

- The temperature inside of the servo amplifier reached a warning level.

Display| Detail name

Cause

Check method

Check result

Action

91.1 | Main circuit
device overheat

warning

91.2 | Board

temperature

warning

Same as for the rotary servo motors.

Refer to section 8.4.

Alarm No.: 92

Name: Battery cable disconnection warning

Stop method: No stop (each-axis detection)

Warning description

- Absolute position detection system battery voltage is low.

Display| Detail name

Cause

Check method

Check result

Action

92.1 | Encoder battery
disconnection
warning signal

detection

1) | The absolute position
storage unit has not
connected.

Check if the absolute
position storage unit is
connected.

It is not connected.

Connect the absolute
position storage unit.

It is connected.

Check 2).

2) | Battery cable is
disconnected.

Check the battery cable.

Problem found.

Replace the battery.
Repair the cable.

No problem found. Check 3).
3) | Battery voltage dropped. Measure the battery Itis below 3.0VDC. | Replace the battery.
(detected by encoder) voltage. Itis 3.0VDC or more. | Check 4).
4) | An encoder cable is Check if the encoder It is disconnected. Repair or replace the
disconnected. cable is disconnected. encoder cable.
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Warning No.: 96

Name: Home position setting warning

| Stop method: No stop (each-axis detection)

Warning description

» Home position setting could not be made.

Display| Detail name Cause Check method Check result Action
96.1 | In-position error | Same as for the rotary servo motors.
at home Refer to section 8.4.
positioning
96.2 | Command input
error at home
positioning
Alarm No.: 9F Name: Battery warning | Stop method: No stop (each-axis detection)

Warning description

- Absolute position detection system battery voltage is low.

connected.

connected.

Display| Detail name Cause Check method Check result Action
9F.1 | Low battery Same as for the rotary servo motors.
Refer to section 8.4.
9F.2 | Battery 1) | The absolute position Check if the absolute It is not connected. Connect the absolute
degradation storage unit has not position storage unit is position storage unit.

It is connected.

Check 2).

2) | The battery has
deteriorated. (detected by
encoder)

Replace the battery.

It is not repeatable.

Replace the battery.

Warning No.: 91

Name: Excessive regeneration warning

| Stop method: No stop (common detection)

Warning description

- There is a possibility that regenerative power may exceed permissible regenerative power of built-in
regenerative resistor or regenerative option.

Display| Detail name Cause Check method Check result Action
EO.1 | Excessive Same as for the rotary servo motors.
regeneration Refer to section 8.4.
warning

14 - 57




14. USING A DIRECT DRIVE MOTOR

Warning No.: E1 Name: Overload warning 1 | Stop method: No stop (each-axis detection)
Warning description + Overload alarm (50.0, 51.00) may occur.

Display| Detail name Cause | Check method | Check result | Action

E1.1 | Thermal Same as for the rotary servo motors.
overload Refer to section 8.4.

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

Warning No.: E2 Name: Direct drive motor overheat warning | Stop method: No stop (each-axis detection)

Warning description - Direct drive motor overheat (46.C1) may occur.

Display| Detail name Cause Check method | Check result | Action

E2.1 | Direct drive 1) | The direct drive motor Check it with the check method for alarm No. "46.2".
motor overheat temperature reached 85%

warning of the alarm level of Direct
drive motor overheat
(46.2).

14 - 58



14. USING A DIRECT DRIVE MOTOR

Alarm No.: E3 Name: Absolute position counter warning | Stop method: No stop (each-axis detection)

» The multi-revolution counter value of the absolute position encoder exceeded the maximum range.

Warning description N
+ Absolute position encoder pulses are faulty.

Display| Detail name Cause Check method | Check result | Action

E3.1 | Absolute Same as for the rotary servo motors.
position counter | Refer to section 8.4.

travel distance
excess warning
E3.2 | Encoder
absolute
position counter
error warning

Warning No.: E4 Name: Parameter warning | Stop method: No stop (each-axis detection)
Warning description - Out of the setting range was attempted to write during parameter writing.
Display| Detail name Cause Check method | Check result | Action
E4.1 | Parameter Same as for the rotary servo motors.

setting range Refer to section 8.4.
error warning

Warning No.: E6 Name: Servo forced stop warning | Stop system: All axes
Warning description + Forced stop signal was turned off.
Display| Detail name Cause Check method | Check result Action
E6.1 | Forced stop Same as for the rotary servo motors.
warning Refer to section 8.4.
Warning No.: E7 Name: Controller forced stop warning | Stop system: All axes
Warning description - The forced stop signal of the servo system controller was enabled.
Display| Detail name Cause Check method | Check result Action
E7.1 | Controller Same as for the rotary servo motors.
forced stop Refer to section 8.4.
warning
Warning No.: E8 Name: Cooling fan speed reduction warning | Stop method: No stop (common detection)
Warning description  The cooling fan speed decreased to the warning occurrence level or less.
Display| Detail name Cause Check method | Check result | Action
E8.1 | Decreased Same as for the rotary servo motors.
cooling fan Refer to section 8.4.
speed warning
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Warning No.: E9

Name: Main circuit off warning | Stop system: All axes (common detection)

Warning description

» The servo-on command was inputted with main circuit power supply off.
 The bus voltage dropped during the direct drive motor driving under 50r/min.

signal on during
main circuit off

Display| Detail name Cause Check method | Check result | Action
E9.1 | Servo-on signal | Same as for the rotary servo motors.
on during main | Refer to section 8.4.
circuit off
E9.2 | Bus voltage
drop during low
speed operation
E9.3 | Ready-off

Warning No.: EB

Name: The other axis error warning | Stop system: All axes (each-axis detection)

Warning description

- In the other axis, an alarm demanding all axes stop (11.00, 15.00, 17.00, 24.00, and 32.[1) occurred.

Display

Detail name

Cause Check method | Check result | Action

EB.1

The other axis
error warning

Same as for the rotary servo motors.
Refer to section 8.4.

Warning No.: EC

Name: Overload warning 2 | Stop method: No stop (each-axis detection)

Warning description

+ Operation, in which a current exceeding the rating flew intensively in any of the U, V, and W phases of the
servo motor, was repeated.

Display| Detail name Cause Check method | Check result | Action
EC.1 | Overload Same as for the rotary servo motors.
warning 2 Refer to section 8.4.

Warning No.: ED

Name: Output watt excess warning | Stop method: No stop (each-axis detection)

Warning description

- The status, in which the output wattage (speed X torque) of the direct drive motor exceeded the rated output,
continued steadily.

Display| Detail name Cause | Check method | Check result | Action
ED.1 | Output watt Same as for the rotary servo motors.
excess Refer to section 8.4.

14 - 60




14. USING A DIRECT DRIVE MOTOR

14.7 Characteristics

14.7.1 Overload protection characteristics

An electronic thermal is built in the servo amplifier to protect the servo ampilifier, the direct drive motor, and direct
drive motor power lines from overloads.

Overload 1 alarm (50.0) occurs if overload operation performed is above the electronic thermal protection curve
shown in fig. 14.2. Overload 2 alarm (51.0) occurs if the maximum current is applied continuously for several
seconds due to machine collision, etc. Use the equipment on the left-side area of the continuous or broken line
in the graph.

For the system where the unbalanced torque occurs, such as a vertical axis system, it is recommended that the
unbalanced torque of the machine be kept at 70% or less of the motor's rated torque. When mounting MR-J3W-
44B closely, use it with 90% or lower of the effective load ratio.

The MR-J3W servo amplifier has solid-state direct drive motor overload protection for each axis. (The direct
drive motor overload current (full load current) is set on the basis of 115% rated current of the servo amplifier.)

1000 :
Y
\
NN
100 S _ Operating
— . ¥
) hE
g Servo lock RS
£ 10 , ,
5 T
.9 \\
® AN
© ~
S <
1 ==
0.1
0 50 100 150 200 250 300

(Note) Load ratio [%6]
MR-J3W-44B/MR-J3W-77B/MR-J3W-1010B

Note. If operation that generates torque more than 100% of the rating is performed with an abnormally high frequency in a direct drive motor
stop status (servo-lock status) or in a 30r/min or less low-speed operation status, the servo amplifier may malfunction regardless of
the electronic thermal protection.

Fig. 14.2 Electronic thermal protection characteristics
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14.7.2 Dynamic brake characteristics

POINT |

= Dynamic brake operates at occurrence of alarm, Servo forced stop warning (E6.1),
and Controller forced stop warning (E7.1), and when power is turned off. Do not
use dynamic brake to stop in a normal operation as it is the function to stop in
emergency.

= Maximum usage time of dynamic brake for a machine operating under
recommended load to motor inertia ratio is 1000 time while decelerating from rated
speed to a stop with frequency of once in 10 minutes.

- Be sure to enable Forced stop (EM1) after the direct drive motor stops when using
Forced stop (EM1) frequently in other than emergency.

(1) Dynamic brake operation
(a) Calculation of coasting distance
Fig. 14.3 shows the pattern in which the servo motor comes to a stop when the dynamic brake is
operated. Use equation 14.1 to calculate an approximate coasting distance to a stop. The dynamic
brake time constant T varies with the direct drive motor and machine operation speeds. (Refer to (1) (b)
of this section.)

ON
Forced stop (EM1)

OFF

7

Dynamic brake time constant t

Vo
Machine speed

te Time

Linax :g—é'{te”[“j—;]} ...................................................................................................................... (14.1)
Lmax : Maximum coasting diStanCe ...........cocuiiiiiiiii et eeee e [mm][in]
Vo : Machine's fast feed SPEEA .........oociii i s [mm/min][in/min]
JIm : direct drive motor inertia moment ......... ..o [x10* kg - m?[oz - in]
Ju : Load moment of inertia converted into equivalent value on direct drive motor rotor
.......................................................................................................................... [ X 10 kg * mz][oz . in2]
T : Dynamic brake time CONSIANT ............ooo e e e e e e enaee s [s]
te : Delay time of control SECHON (NOE)..........oiiiiiiiie e e e [s]

Note. There is internal relay delay time of about 10ms.
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(b) Dynamic brake time constant
The following shows necessary dynamic brake time constant 1 for equation 14.1.

30 70
(2] (2]
£ % _‘L—/// E  80—=_
- 002 004 L 50 018
- 20 -
c _—’/A,’/ c 40 006
8 15 8
A —— - I
o 10 006 o
e e O |
[ = 1 8
0 100 200 300 400 500 0 100 200 300 400 500
Speed [r/min] Speed [r/min]
TM-RFMOC20 TM-RFMOE20
60 80 "
(2] (2]}
E 50 _’,ji,—/ E L N
1) 1)
g 4 A g 50
7 30 2 40
c c
8 20 g %
2 g
0 100 200 300 400 500 0 50 100 150 200
Speed [r/min] Speed [r/min]
TM-RFMOG20 TM-RFMOJ10

(2) Permissible load to motor inertia ratio when the dynamic brake is used
Use the dynamic brake under the load to motor inertia ratio indicated in the following table. If the ratio is
higher than this value, the built-in dynamic brake may burn. If there is a possibility that the ratio may exceed
the value, contact your local sales office.
The values of the permissible load to motor inertia ratio in the table are the values at the maximum rotation
speed of the direct drive motor.
The value in the parenthesis shows the value at the rated speed of the direct drive motor.

Servo amplifier

Direct drive motor MR-J3W-22B MR-J3W-44B MR-J3W-77B MR-J3W-1010B

A-axis | B-axis A-axis | B-axis A-axis | B-axis A-axis | B-axis
TM-RFM002C20 100 (300) 100 (300)
TM-RFM004C20 100 (300) 100 (300) 100 (300)
TM-RFM006C20 100 (300) 100 (300)
TM-RFMO0GE20 100 (300) 100 (300)
TM-RFM012E20 100 (300) 100 (300)
TM-RFM018E20 100 (300)
TM-RFM012G20 50 (300) 50 (300)
TM-RFM040J10 50 (200) 50 (200)
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14.8 Options for direct drive motor

- Before connecting any option or peripheral equipment, turn off the power and wait for
15 minutes or more until the charge lamp turns off. Then, confirm that the voltage
AWARNlNG between P+ and N— is safe with a voltage tester and others. Otherwise, an electric
shock may occur. In addition, when confirming whether the charge lamp is off or not,
always confirm it from the front of the servo amplifier.

- Use specified auxiliary equipment and options. Otherwise, it may cause a
ACAUTlON malfunction or fire.

14.8.1 Cable/connector sets

POINT |

= The IP rating indicated is the cable's or connector's protection against ingress of

dust and water when the cable or connector is connected to a servo amplifier or
direct drive motor.

If the IP rating of the cable, connector, servo amplifier and direct drive motor vary,
the overall IP rating depends on the lowest IP rating of all components.

Purchase the cable and connector options indicated in this section.

(1) Cable combinations

Servo amplifier

0
|:| |: @For incremental system
|:| — S Iml=-=-==zzzzzzzzz=z2
P H:EII_ — " CNP3 N |: @For absolute position detection system
(Note 1)) [Ze—rnP3] 1) 2) Power
,,,,,,,, - --c-:z —-c-:Z
CN2B connect
|:| Dn:u (Note 1) E
Encoder/F]
connector

Absolute position
storage unit
MR-BTASO01 (Note 2)

Direct drive motor
TM-RFM

Note 1. Options for B-axis are the same as for A-axis.

2. Always make connection for use in an absolute position detection system. (Refer to section 14.8.2.)
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No.

Product

Model

Description

Application

1)

Encoder
connector set

MR-J3DDCNS

s |

E18)

For connection between servo amplifier and direct drive motor.

For connection between servo amplifier and absolute position storage unit.

Refer to section 14.8.1 (2) for details.

IP67

2)

Encoder
connector set

MR-J3DDSPS

[E B

Refer to section 14.8.1 (2) for details.

018

For connection between absolute position storage unit and direct drive motor.

IP67

3)

Power connector
set

MR-PWCNF

Plug: CE05-6A14S-2SD-D (DDK)

Cable clamp: YSO14-9 to 11 (Daiwa Dengyo)
Applicable cable

Applicable wire size: 0.3mm? (AWG22) to
1.25mm? (AWG16)

Overall diameter of cable: $8.3 to 11.3mm

B IH

For TM-RFMOC20
For TM-RFMOC20

IP67

4)

Power connector
set

MR-PWCNS4

Plug: CE05-6A18-10SD-D-BSS

Cable clamp: CE3057-10A-1-D

(DDK)

Applicable cable

Applicable wire size: 2mm? (AWG14) to 3.5mm?
(AWG12)

Overall diameter of cable: $10.5 to 14.1mm

For TM-RFMOG20

IP67

5)

Power connector
set

MR-PWCNS5

Plug: CE05-6A22-22SD-D-BSS

Cable clamp: CE3057-12A-1-D

(DDK)

Applicable cable

Applicable wire size: 5.5mm? (AWG10) to 8mm?
(AWGS8)

Overall diameter of cable: $12.5 to 16mm

For TM-RFM040J10
For TM-RFM120J10

IP67

6)

Power connector
set

MR-PWCNS3

Plug: CE05-6A32-17SD-D-BSS

Cable clamp: CE3057-20A-1-D

(DDK)

Applicable cable

Applicable wire size: 14mm? (AWGS6) to 22mm?>
(AWG4)

Overall diameter of cable: $22 to 23.8mm

For TM-RFM240J10

Be sure to
use this
when
correspon
ding to EN
IP67
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(2) Encoder connector set
(a) MR-J3DDCNS
This connector set is used to fabricate an encoder cable for the incremental system or the absolute
position detection system (between the servo amplifier and the absolute position storage unit).

Parts Description
Connector set MR-J3DDCNS (option)
am{ [im]! @:IE:H
Servo amplifier-side connector Encoder side or absolute position storage
Receptacle: 36210-0100PL unit (connect from servo amplifier) side
Shell kit: 36310-3200-008 connector
(3Mm) Plug: RM15WTPZK-12S
or Cord clamp: JR13WCCA-8(72)
Connector set: 54599-1019 (Hirose Electric)
(Molex)
Applicable wire size: 0.25mm? (AWG 23) to 0.5mm? (AWG20)

(b) MR-J3DDSPS

This connector set is used to fabricate an encoder cable for the absolute position detection system
(between the absolute position storage unit and the direct drive motor).

Parts Description
Connector set MR-J3DDSPS (option)

Absolute position storage unit-side Encoder side connector

connector Plug: RM15WTPZK-12S
Plug: RM15WTPZ-12P(72) Cord clamp: JR13WCCA-8(72)
Cord clamp: JR13WCCA-8(72) (Hirose Electric)
(Hirose Electric)
Applicable wire size: 0.25mm? (AWG 23) to 0.5mm? (AWG20)

(3) Fabricating encoder cables

POINT |

- The encoder cables should be fabricated by the customer. When fabricating the
cable, prepare the following parts (a) or (b), and fabricate it according to the wiring
diagram in (c).

- Fabricate the encoder cable to be 50m or shorter between the servo amplifier and
the direct drive motor.

= To configure the absolute position detection system by using the direct drive motor,
the battery unit (MR-BTCASE+ MR-BAT % 8) and the absolute position storage unit
MR-BTASO1 are required.

- For the absolute position detection system, refer to chapter 12.

- Replacing battery unit (MR-BTCASE+MR-BAT X 8) should be during control circuit
power supply on.

Replacing the unit during control circuit power supply off will cause Absolute
position erased alarm (25.1).
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(a) Combinations of encoder cables
1) Forincremental system

2) For absolute

Servo amplifier

Servo amplifier

50m or less

(Note 2)/
a)

Note 1. Refer to section (3) (b) 1) of this section for details.
2. Options for B-axis are the same as for A-axis.

position detection system

50m or less R

(Note 1) Encoder cable A) (Note 2) Encoder cable B)

=T |s
(Note 3) /

a) b)

Direct drive motor

Absolute position storage unit
MR-BTASO01

Note 1. Refer to section (3) (b) 2) of this section for details.
2. Refer to section (3) (b) 3) of this section for details.
3. Options for B-axis are the same as for A-axis.
4. For cables of 20m or longer, contact your local sales office.
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(b) Wiring diagram of encoder cable
1) Encoder cable A)
a) Connector details

a) CNP2A/CNP2B connector b) Encoder connector
Receptacle: 36210-0100PL Connector set: 54599-1019 Straight plug: RM15WTPZK-12S
Shell kit: 36310-3200-008 (Molex) Cord clamp: JR13WCCA-8(72)
(3M) (Hirose Electric)
Recommended cable: 20276 VSVPAWG
N 518 #23 x 6P KB-0492
ol g (ote )
or
g (Bando Densen)
Feems | |EHEEDE
AN -

View seen from wiring side. (Note 1) View seen from wiring side. (Note 1)

View seen from the wiring side. (Note 2)

Note 1. Do not connect anything to the pins shown as ™. Especially, pin 10 is provided for manufacturer adjustment. If it
is connected with any other pin, the servo amplifier cannot operate normally.
2. Do not connect anything to the pins shown as /.
3. Purchase from Toa Electric Industry Co. Ltd., Nagoya Branch

b) Internal wiring diagram

a) CNP2A/CNP2B b) Encoder
connector connector
P5 1 Vg e V19 |P5
| | { { | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| | | |
| |
MR 3 - —1 7 |MR
MRR | 4 — | —1 8 |[MRR
THM1| 5 - — 6 |THM1
THM2| 6 T | — 11 | THM2
SD |Plate| - 5 |FG

Refer to the following table for the required wires to fabricate the encoder cable.

. Conductor resistance of .
Core size Overall diameter
one core
0.25mm? 63.6Q/km or less $8.2mm
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2)

Encoder cable b)
a) Connector details

c) CNP2A/CNP2B connector

d) Absolute position storage unit connector

Receptacle: 36210-0100PL

Shell kit: 36310-3200-008 (Molex)

(3M)

Connector set: 54599-1019

H
MRR N\

(2 [4][6][8][10]
LG MRR] [rrmg [N N

or
Bando Densen
9] ( )
o IMR] AN
View seen from wiring side. (Note 1) View seen from wiring side. (Note 1)

Straight plug: RM15WTPZK-12S
Cord clamp: JR13WCCA-8(72)
(Hirose Electric)

Recommended cable: 20276 VSVPAWG
#23 x 6P KB-0492
(Note 3)

View seen from the wiring side. (Note 2)

Note 1.

Do not connect anything to the pins shown as ™. Especially, pin 10 is provided for manufacturer adjustment. If it

is connected with any other pin, the servo amplifier cannot operate normally.
2. Do not connect anything to the pins shown as /.
3. Purchase from Toa Electric Industry Co. Ltd., Nagoya Branch

b) Cable internal wiring diagram

When the distance between the servo amplifier and the
direct drive motor is within 20m (Note)

a) CNP2A/CNP2B

b) Absolute position storage

P5
LG

MR
MRR
THM1
THM2
BAT

connector unit connector
PS5 T Har 9
LG 2 } } L | L } } 10

| | H{\ |

| | | |

| | | |

| | | |

| | | |

| | | |

| | | |
ol
MRR 4 L | i 8

[l [l [l [l
THM1| 5 } } } } 6
THM2| 6 } } | } } 11
BAT 9 ‘\*!777777‘\ — 2
SD | Plate |- s

FG

Note. For cables of 20m or longer, contact your local sales office.

Refer to the following table for the required wires to fabricate the encoder cable.

Core size

Conductor resistance of
one core

Cable OD

0.25mm?

63.6Q/km or less $6.2mm
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3) Encoder cable c)
a) Connector details

e) Absolute position storage unit connector f) Encoder connector
Straight plug: RM15WTPZ-12P(72) Straight plug: RM15WTPZK-128
Cord clamp: JR13WCCA-8(72) Cord clamp: JR13WCCA-8(72)
(Hirose Electric) (Hirose Electric)

Recommended cable: 20276 VSVPAWG Recommended cable: 20276 VSVPAWG
#23 x 6P KB-0492 #23 x 6P KB-0492
(Note 2) (Note 2)

(Bando Densen) (Bando Densen)

View seen from the wiring side. (Note 1) View seen from the wiring side. (Note 1)

Note 1. Do not connect anything to the pins shown as /.
2. Purchase from Toa Electric Industry Co. Ltd., Nagoya Branch

b) Internal wiring diagram

When the distance between the servo amplifier and the
direct drive motor is within 20m (Note)

c) Absolute position storage b) Encoder connector

unit connector

i\ 0\
P I FR G R S oy

[ [

[ [

[ [

| Lfr l

[ [

[ [

[ [

L L
MR 7 b— — 7 |MR
MRR | 8 H— | — 8 |[MRR
THMA1 . o THMA1
THM2| 11— | —— 11 |THM2
VB 1 ! 4 1 |VB
BAT 2 ‘\*:777777‘\: 2 |BAT
FG 5 |- - 5 |FG

Note. For cables of 20m or longer, contact your local sales office.

Refer to the following table for the required wires to fabricate the encoder cable.

. Conductor resistance of .
Core size Overall diameter
one core
0.25mm? 63.6Q/km or less ®$8.2mm
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14.8.2 Absolute position storage unit MR-BTAS01

POINT |

position. Start up the direct drive motor again a
according to section 14.4.1.

power supply on.

position erased (25.1).

- Replacing the MR-BTASO1 absolute position storage unit will erase the absolute

nd perform home positioning

- Replacing battery unit (MR-BTCASE +MR-BAT X 8) should be during control circuit
Replacing the unit during control circuit power supply off will cause Absolute

= Absolute position erased (25.1) will occur if the encoder cable is disconnected.

To configure the absolute position detection system by using the direct drive motor, the battery unit (MR-
BTCASE+MR-BAT X 8) and the absolute position storage unit MR-BTASO01 are required.

(1) Connection method with the encoder cable
Refer to section 14.8.1 (3) (a) 2).

(2) Dimensions

RM15WTRZB-12P(72) 19 19 RM15WTRZB-12S(72)

[Unit: mm]
16

(For servo amplifier) t (For encoder)
1
Ju T ' | ! Ju T 1

2-® 6 mounting hole

—
[ee]

63
45.2

30

.4)_ v
Nr ©
N
5 69.8 5
79.8

<Mounting screw size>
M

T 5
<aMounting surface A (Note)
—————
i

Mounting surface B (Note)

Mass: 0.26[kg] (0.57 [Ib])

Note. When mounting the unit outside the cabinet, fix the mounting surface A with four screws. When mounting the unit

inside the cabinet, you can also fix the mounting surface B with two screws.
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(3) Environment
The following table indicates the environment for the absolute position storage unit.

Item Environment
Ambient Operation 0°C to 55°C (non-freezing)
temperature Storage —20°C to 65°C (non-freezing)
Ambient Operation 90%RH or less (non-condensing)
humidity Storage 90%RH or less (non-condensing)
. Indoors (no direct sunlight), free from corrosive gas, flammable gas, oil mist, dust, oil
Ambience
and water.
Altitude 1000m or less above sea level
Vibration resistance When the mounting surface A is fixed: 49m/522 (directions of X, Y, and Z axes)
When the mounting surface B is fixed: 5.9m/s” (directions of X, Y, and Z axes)
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15. MR-J3W-0303BN6 SERVO AMPLIFIER

15. MR-J3W-0303BN6 SERVO AMPLIFIER

This chapter explains MR-J3W-0303BN6 servo amplifier. The contents of this chapter are only for MR-J3W-
0303BN6 servo amplifier. Refer to the corresponding sections for each item below.

Item Reference
Normal gain adjustment Chapter 6
Special adjustment functions Chapter 7

15.1 Functions and configuration

POINT |

= This section does not include the following items. For details of the items, refer to
each section of the detailed description field.

Detailed

Item .
explanation
Summary Section 1.1
Function list Section 1.4
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15.1.1 Function block diagram

The function block diagram of this servo is shown below.

Main circuit power
o supply: 48VDC

A-axis Servo motor

motor

Actual position| Actual speed Current
control (A) control (A) control (A)

Actual position| Actual speed Current
control (B) control (B) control (B)

| Battery + Mounting

1 attachment

| (for absolute position
| detection system)

| |
I Circuit | C o T
! 48Y\DC protector | RA | ppy N Inverter (A) ! !
! ' | i ‘ Built-in I M !
! ! regenerative |
: : + resistor | (%‘t,g;gtr g :
| | o |
I
: i %ggenerative ~ 5 i
- A CHARGE
|  Blo | Pam L 1
| | |
| f Akt o |
| | | | |
B1
L, |l N
I { T BHW Control I Electro- |
[ TWAT ontro -
| 24VDC | ir | et 3 24vDC | rbrigggetlci
————————————————— power
L] l supply :% B2 l
! |
| [l |
| @ |
! ((( | i Encoder
Main circuit power I (( ( [
|~ supply:24VDC | > | B-axis Servo moto
| Circuit | | ﬁlnverter B) | . :
! protector ! ! A |
# | |
| | |
! ! : | | Current [ E [ m |
! ! detector N |
| | ! ¥ I
\ o M ((F \
| | i L |
| | | |
I | | I
| | | I LJ |
| | ! S L) ' | RA .B1 |
| o [ avoc, Ghscasic
| | | Base amplifier 1[24VDC brage !
| | | | B2 i
| F% | | T 3 | ! |
| | ! [a)
| 24VDC | ! l N !
***************** : R X Current Current 5 ;
\ egenerative Over(;&urrent deteAc(ion Overvoltage| Ovechurrent deteBCtion : ‘ Encoder :
| e T
— IS ] |
| |
| . |
! || Control (A) oritual Control (B) Virtual |
encoder
| ) N <t _
|| e eesiion Mo Mot + MR T
: Virtual
|
I
|
I
I
|
|
I
|
|
I
|
|
I
|
|
I
|
I
I
|
I
|
L

L S—— [ T L S——
1 3 ,
’J
?
: | |
IIF
Control l UsB l l D/A l
[CN1A]----- {cN1B}-------- [cNs |---- CN3 |--
i ! I
' Personal Anal it Digital I/O
semvo ampier] | SO ampiTer o (2 channels) | | control
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15. MR-J3W-0303BN6 SERVO AMPLIFIER

15.1.2 Servo amplifier standard specifications

Servo amplifier

MR-J3W-0303BN6

Item
Rated output 30W (A-axis) | 30W (B-axis)
Rated voltage 3-phase 48VAC
Output
Rated current Al 24 | 24
Voltage 48VDC/24V (Note 6)
... | Rated current [A] 48VDC, 2.4A/24VDC, 4.8A
Main circuit Pormissibl age
ermissible vol
power . 9 48VDC, within*=15%/24VDC, within==10%
. fluctuation
supply input
Power supply capacity Refer to section 15.8.2.
Inrush current Refer to section 15.8.4.
Voltage 24VDC
Rated current [A] 0.5
Control Pormissibl "
circuit power ermls§| © vollage Within=10%
fluctuation
supply
Power consumption [W] 10
Inrush current Refer to section 15.8.4.
Interface Voltage 24VDC=*10%
power C t it A 0.25 (Note 1
supply urrent capacity [A] .25 (Note 1)
Reusable regenerative 0.9
energy (Note 3) [J] '
Capacitor Rotary serv.o m(?tor
. Moment of inertia J
regeneration ) .
equivalent to permissible 0.18
charging amount (Note 4)
[x10*g - M}
Control method Sine-wave PWM control, current control method
Built-in regenerative resistor [W] 1.3
Dynamic brake Built-in (Note 5)
Overcurrent shut-off, regenerative overvoltage shut-off, overload shut-off (electronic
) . thermal), servo motor overheat protection, encoder error protection, regenerative error
Protective functions ) ) ) . .
protection, undervoltage, instantaneous power failure protection, overspeed protection, and
error excessive protection
Structure Natural-cooling, open (IP rating: IP20)
Close mounting O (Note 2)
° 0to 55 -freezi
. Operation [°C] 0 55 (non reezm.g)
Ambient [°F] 32 to 131 (non-freezing)
temperature [°C] —20 to 65 (non-freezing)
Storage -
[°F] —4 to 149 (non-freezing)
Ambient Operation .
) o 90%RH or less (non-condensing)
Environment | humidity Storage
Ambience ‘ Indoors (no direct sunllght) ‘ ‘
free from corrosive gas, flammable gas, oil mist, dust, and dirt
Altitude 1000m or less above sea level
Vibrati
I .ra on 5.9m/s?, at 10Hz to 55Hz (directions of X, Y and Z axes)
resistance
k 0.3
Mass [kg]
[Ib] 0.66
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15. MR-J3W-0303BN6 SERVO AMPLIFIER

Note 1. 0.25A is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of I/O
points.

2. Operate the servo amplifier at 75% load ratio and at the ambient temperatures of 0°C to 45°C.

3. Regenerative energy is generated when the machine, whose moment of inertia is equivalent to the permissible charging amount,
decelerates from the rated speed to stop.

4. This is moment of inertia when the motor decelerates from the rated speed to stop. It will be moment of inertia for two axes when
two motors decelerate simultaneously. It will be moment of inertia for each axis when multiple motors do not decelerate
simultaneously.

5. Electronic dynamic brake deceleration is built-in. It will not operate while the control circuit power supply is off. In addition, It will not
be operate depending on the contents of alarms and warnings. Refer to chapter 8 for details.

6. When using it with 24VDC, set the parameter No.Po04 to "1O0O".
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15.1.3 Model designation

(1) Rating plate

INPUT : 0.5A DC24V, 4.8A DC24V/2.4A DC48V +

Max. Surrounding Air Temp.: 55°C

1P20

MITSUBISHI ELECTRIC CORPORATION

TOKYO 100-8310, JAPAN MADE IN JAPAN

(2) Model

AC SERVO
AMITSUBISHI SER.S28001001 «—— Serial number
MODEL MR-J3W-0303BN6 «—— Model
POWER: 30Wx2 (A, B) +—— Capacity

—— Applicable power supply
OUTPUT. 3PH48V 0-360Hz 2.4Ax2 (A, B) «+— Rated output current
STD.: IEC/EN61800-5-1 MAN.: IB(NA)0300148 «+——— Standard, Manual number
<+— Ambient temperature

«+— |P rating

KCC-REI-MEK- TC300A582G51 DATE:20‘I2-08
r'S

KC mark number,
The year and month of
manufacture

Country of origin

The following describes what each block of a model name indicates. Not all combinations of the symbols

are available.
MR—J3W-0OB#6

-I; Main circuit power supply: 48VDC/24VDC

Series name
Interface
Symbol Interface
B
SSCNETII
BN

Rated output

Rated output [W]

Symbol
ymbo A axis

B axis

0303 30

30

15.1.4 Combination with servo motor

Rating plate

The following table lists combinations of servo amplifiers and servo motors. The same combinations is applied

to the servo motors with an electromagnetic brake.

MR-J3W-0303BN6
Servo motor
A-axis B-axis
HG-AK0136 O
HG-AK0236 O
HG-AK0336 O
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15.1.5 Parts identification

588

IEUQQ |_
=

:

O Ol

\?

E

d

9% 9

|

IE®

\

M e—m

Detailed
Name/Application exp?a?wla?ion
Display
The 3-digit, seven-segment LED shows the servo status Section 4.3
and alarm number.
USB communication connector (CN5) .
Connect the personal computer. Section 11.4
Rotary axis setting switch (SW1)
sSW Used to set the axis No. of servo amplifier.
Section 3.13

I/O signal connector (CN3)
Used to connect digital I/O signals.
More over an analog monitor is output.

Section 15.3.2
Section 15.3.4

Test operation select switch (SW2-1)
\ SW Used to perform the test operation

mode by using MR Configurator. Section 3.13
For manufacturer setting (Be sure to set
1 2 to the "Down" position).
Battery connector (CN4)

Used to connect the battery for absolute position data
backup. Battery is not required in fully closed control.

Section 15.10

SSCNETII cable connector (CN1A)

Used to connect the servo system controller or the front Section 3.9
axis servo amplifier.

SSCNETII cable connector (CN1B)

Used to connect the rear axis servo amplifier. For the final | Section 3.9

axis, puts a cap.

Rating plate

A-axis servo motor encoder connector (CN2A)
Used to connect the A-axis servo motor encoder.

Section 15.3.4
Section 15.9.1

B-axis servo motor encoder connector (CN2B)
Used to connect the B-axis servo motor encoder.

Section 1
Section 1

ao
LOCA)

4
A

) ]

Control circuit power voltage error lamp (24V ERROR)
When a voltage of the control circuit power voltage
(24VDC) is out of permissible range, this will light in
yellow.

Section 15.4.2

Main circuit power supply connector (CNP1)

) Section 15.3.1
Connect the input power supply. Section 15.9.1
Charge lamp (CHARGE)
When the main circuit is charged, this will light in red.
While this lamp is lit, do not reconnect the cables.
A-axis servo motor power output connector (CNP2A) Section 15.3.1
Connect the A-axis servo motor. Section 15.3.3
B-axis servo motor power output connector (CNP2B) Section 15.3.1
Connect the B-axis servo motor. Section 15.3.3
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15.1.6 Configuration including peripheral equipment

- Connecting a servo motor for different axis to the CNP2A or CNP2B connector may
ACAUTION cause a malfunction.

POINT |

- Equipment other than the servo amplifier and servo motor are optional or
recommended products.

Personal

|
|
|
' MR Configurator computer
|

Main circuit power supply: 48VDC )
—_— — B 5
: 48VDC power; 24VDC power; : [ X
| supply supply | l 1/0 signal
| |
! — |+ ! CN4 °
| 5 - —
| |
| |
! ! Servo system
| Circuit ! controller or Front axis
| ircuit | servo amplifier CN1B
| protector
| |
| |

fffffffff Rear axis servo amplifier
CN1A or Cap
24
N 0\
\_ PM
1)
Relay —gj A-axis servo motor
Main circuit power supply: 24VDC
24VDC power;

supply
MR-J3BAT

B-axis servo motor

Circuit
protector
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15.2 Installation (direction and clearances)

/A WARNING

- To prevent electric shock, ground each equipment securely.

= Stacking in excess of the specified number of product packages is not allowed.

= Install the equipment on incombustible material. Installing it directly or close to
combustibles will lead to a fire.

= Install the equipment in a load-bearing place in accordance with the Instruction
Manual.

= Do not get on or put heavy load on the equipment. Otherwise, it may cause injury.

- Use the equipment within the specified environment. (For the environment, refer to
section 1.3.)

- Provide an adequate protection to prevent screws and other conductive matter, oil
and other combustible matter from entering the servo amplifier.

- Do not block the intake and exhaust areas of the servo ampilifier. Otherwise, it may
cause a malfunction.

= Do not drop or strike the servo amplifier. Isolate it from all impact loads.

= Do not install or operate a faulty servo amplifier.

- When the product has been stored for an extended period of time, contact your local
sales office.

- When handling the servo amplifier, be careful about the edged parts such as corners
of the servo amplifier.

- The servo amplifier must be installed in a metal cabinet.

- The equipment must be installed in the specified direction. Otherwise, it may cause a
malfunction.

- Leave specified clearances between the servo amplifier and the cabinet walls or
other equipment. Otherwise, it may cause a malfunction.

POINT |

= This section does not include the following items. For details of the items, refer to
each section of the detailed description field.

Detailed

Item )
explanation
Summary Section 1.1
Function list Section 1.4

When using heat generating equipment, install them with full consideration of heat generation so that the servo

amplifier is not affected.

Install the servo amplifier on a perpendicular wall in the correct vertical direction.
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15. MR-J3W-0303BN6 SERVO AMPLIFIER

(1) Installation of one servo amplifier

Control box Control box

7 7

10mm or more %

Wiring allowance
80mm = E Top

I
iz

%Wmm or more

RSN

=
%/;:{ Dnonoonanononn Bottom
7

7)) 7

(2) Installation of two or more servo amplifiers

POINT |

* You can mount the MR-J3W-0303BN6 servo amplifiers closely. When mounting
them closely, operate the servo amplifier at 75% load ratio and at the ambient
temperatures of 0°C to 45°C.

Not to make inside the cabinet stuffy, circulate air by making the clearances between top/bottom and inside
cabinets larger.
When mounting the servo amplifiers closely, leave a clearance of 1mm between the adjacent servo
amplifiers in consideration of mounting tolerances.

Control box Control box

% 7

100mm or more

5mm
or more 1mm
o ormore .,
BBE Bag]] | |EE Top

A=)

30mm %
30mm 30mm
or more% %or more% or more

Bottom

l40mm or more [40mm or more

7 Z

Leaving clearance Mounting closely

=

(@)]
1

(o]
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15.3 Signals and wiring

/\\ WARNING

- Any person who is involved in wiring should be fully competent to do the work.
= Before wiring, turn off the power and check that the charge lamp turns off. Otherwise,

- Ground the servo amplifier and the servo motor securely.
= Do not attempt to wire the servo amplifier and servo motor until they have been
= The cables should not be damaged, stressed, loaded, or pinched. Otherwise, it may

= To avoid an electric shock, insulate the connections of the power supply terminals.

an electric shock may occur. In addition, when confirming whether the charge lamp
is off or not, always confirm it from the front of the servo ampilifier.

installed. Otherwise, it may cause an electric shock.

cause an electric shock.

- Wire the equipment correctly and securely. Otherwise, the servo motor may operate
- Connect cables to the correct terminals. Otherwise, a burst, damage, etc. may occur.

= Ensure that polarity (+/—) is correct. Otherwise, a burst, damage, etc. may occur.
- The surge absorbing diode installed to the DC relay for control output should be fitted

- Electromagnetic interference may be given to the electronic equipment used near the

= Do not install a power capacitor, surge killer or radio noise filter (FR-BIF option) with

= Do not modify the equipment.
- Connect the servo amplifier power output (U, V, and W) to the servo motor power

unexpectedly, resulting in injury.

in the specified direction. Otherwise, the emergency stop and other protective
circuits may not operate.

Servo amplifier Servo amplifier
24VDC 24VDC
DOCOM DOCOM —
N A
1%l N
0 Control output an 0 Control output aal—o
signal signal
DICOM DICOM

For sink output interface For source output interface

servo amplifier. Use a noise filter, etc. to minimize the influence of electromagnetic
interference.

the power line of the servo motor.

input (U, V, and W) directly. Do not let a magnetic contactor, etc. intervene.
Otherwise, it may cause a malfunction.

Servo amplifier Servo motor
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POINT |

= This section does not include the following items. For details of the items, refer to
each section of the detailed description field.

Detailed
Item .
explanation
Interface Section 3.7
Treatment of cable shield external conductor Section 3.8
SSCNETII cable connection Section 3.9
Control axis selection Section 3.13

15.3.1 Input power supply circuit

= Always connect a circuit protector between the power supply and power supply
voltage input terminals (24, 0, and PM) of the servo ampilifier, in order to configure a
circuit that shuts down the power supply on the side of the servo amplifier's power
supply. If a circuit protector is not connected, continuous flow of a large current may
cause a fire when the servo amplifier malfunctions.

supply. Not doing so may cause a fire when a regenerative transistor malfunctions or
the like may overheat the regenerative resistor.

- Check the servo amplifier model, and then input proper voltage to the servo amplifier
power supply. If input voltage exceeds the upper limit, the servo amplifier will break
down.

= Connecting a servo motor for different axis to the CNP2A or CNP2B connector may
cause a malfunction.

POINT |

- Even if alarm has occurred, do not switch off the control circuit power supply. When
the control circuit power supply has been switched off, optical module does not
operate, and optical transmission of SSCNETII communication is interrupted.
Therefore, the next axis servo amplifier displays "AA" at the indicator and turns into
base circuit shut-off. The servo motor will stop.

- When alarms are occurring in both axes of A and B, shut off the main circuit power
/I\ CAUTION

Wire the power supply/main circuit so that the main circuit power supply is shut off and the servo-on command
turned off as soon as an alarm occurring, an enabled servo forced stop, or an enabled controller forced stop. A
circuit protector must be used with the input cables of the power supply.
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(Note 3)
~ Malfunction - Controller

|
RA1(A-axis) ! forcsi; top OFF ON RA4
— 1 et [
RA2(B-axis) 1 - - L/J L
Nt Forced stop RA:
Main circuit power (Note 6)
! supply: 48VDC
I 24\/DC Circuit Servo amplifier A-axis servo motor
. (Note 1) protector _|CNP1
| :I 524 (Note 7)
| ! ! CNP2A | (Note 5)
! | ! 0 ! | } v Motor
l 1 —0 PM (Note 8) ! | v
| b | ote
s P BT wee w
I I I
****************** = L2 PS
CN2A (Note 2) Encoder

|::| Encoder cable |:

Main circuit power

| supply: 24VDC -
: %\14\{[)? Circuit : B-axis servo motor
. (Note 1) protector (Note 7)
| | ote
| ~ CNP2B|  (Note 5)
| | CUeT v Motor
l < — v o Vv
L WO w
A A
CN2B (Note 2)
:| Encoder cable |: Encoder
CN3 CN3 24\/DC
(Note 4) (Note 6) Forced stop 11‘ EM1 DOCOM II
OCOM DICOM
Bt Note 4
ALM-A l B A-axis malfunction ( )
>—e (Note 3)
ALM-B B-axis malfunction
(Note 3)

Note 1. Use reinforced insulating type for 24VDC and 48VDC power supply. Connect at power supply part for - side wiring (0V). Refer to
section 15.3.3 (1) (c) for selecting power supply.
. For the encoder cable, using optional cable is recommended. Refer to section 15.9.1 for selection of the cable.

w N

If disabling malfunction (ALM-A/ALM-B) output with the parameter, configure up the circuit which switches off the main circuit
power supply after detection of alarm occurrence on the controller side. This example is to continue the operation in another axis
even if an alarm occurs either A-axis or B-axis. When stopping operation of both axes at an alarm occurrence for one axis,
connect RA1 and RA2 in series.

This is for sink 1/O interface. For source I/O interface, refer to section 3.7.3.

Refer to section 15.3.6 for wiring power lines.

Configure up the circuit which shuts off main circuit power with external circuit at forced stop 1 (EM1) off.

Connecting a servo motor for different axis to the CNP2A or CNP2B connector may cause a malfunction.

The noiseless grounding (/) terminals of CNP2A and CNP2B are connected to the noiseless grounding (/=) terminal of CNP1
in the servo amplifier. Be sure to ground from the noiseless grounding (/) terminal of CNP1 to the grounding terminal of the
cabinet.

© N o oA
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R

15.3.2 1/O signal connection example

10m or less 10m or less
‘ Servo amplifier
(1 axis * 2 axis)
(Note 10) (Note 12)(Note 12)
24VDC CN3 CN3 (Note 2),_
— ——Jpicom] 23 " ALM_A_¢
(Note 14) pocom| 26 B>
(Note 3, 4) Forced T~ EM1| 10 12 [MBR-A N
A-axis upper stroke limit (FLS) T~ DI1-A| 7 24 |ALm-B i
A-axis lower stroke limit (RLS) T~ DI2-A] 8 >
A-axis proximity dog (DOG) —— —DI3-Al 9 25 |MBR-B ]
(Note 15) B-axis upper stroke limit (FLS) T~ DI1-B| 20
B-axis lower stroke limit (RLS) T~ DI2-B| 21 3 LA-AiE:
B-axis proximity dog (DOG) —— —DI3-B| 22 16 |LAR-A — —
ersona | [
f\;l\‘ROtgsgfigurator computer USB cable 17 [LorA : I L
— MR-J3USBCBL3M 5 |LAB— 1!
(option) 18 |(ARB I I
CN5 NP
@ 4 6 |LB-B :I::. T T
19 |LBRB—————
14 | LG _%TL_'I_’
2 |MO1 =
1 LG
Servo system 15 |MO2
controller (Note 6)
SSCNETII cable Plate| SD —-
(option)
CN1A 2m or less
SW
)
N
SW | (Note 8)
:| 12
% (Note 1)
2
MR-J3W-B| (Note 7)
(3 axis "4 axis)
CN1A
] oN1B (Note 8)
(Note 6) / 12
SSCNETII cable
(option)
g | (Note 7)
:| CN1A
(Note 9) SW | (Note 8)
Cap |::| CN1B
12

15- 13

A-axis malfunction
(Note 11)

A-axis electromagnetic
brake interlock

B-axis malfunction
(Note11)

B-axis electromagnetic
brake interlock

(Note 13, 14)

A-axis encoder A-phase
pulse (Differential line driver)

A-axis encoder B-phase
pulse (Differential line driver)

B-axis encoder A-phase
pulse (Differential line driver)

B-axis encoder B-phase
pulse (Differential line driver)

Analog monitor 1

Analog monitor 2

Output voltage: 10V £5V
Maximum current: 1TmA



15. MR-J3W-0303BN6 SERVO AMPLIFIER

Note 1.

1.

12

To prevent electric shock, be sure to connect the noiseless grounding (/=) of CNP1 of the servo amplifier to the grounding terminal
of the cabinet.

. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will malfunction and will not output signals,

disabling Forced stop (EM1) and other protective circuits.

. If the controller does not have forced stop function, always install the forced stop switch (normally closed contact).
. Always turn on Forced stop (EM1) for driving. (normally closed contact) Setting the parameter No.PA04 to "[010 0" will disable

Forced stop (EM1).

Use MRZJW3-SETUP 221E. (Refer to section 11.4.)
. Use SSCNETII cables listed in the following table.
Cable Cable model Cable length

Standard cord MR-J3BUSCIM 0.15m to 3m
inside cabinet
Standard cable MR-J3BUSCIM-A 5m to 20m
outside cabinet
Long-distance MR-J3BUSCIM-B | 30m to 50m
cable

. The wiring of the third and subsequent axes is omitted.

. Up to 16 axes can be connected. Refer to section 3.13 for setting of axis selection.

. Make sure to cap the unused CN1B connector.

. Supply 24VDC=*10% 250mA current for interfaces from outside. 250mA is the value applicable when all I/O signals are used. The

current capacity can be decreased by reducing the number of 1/0 points. Refer to section 3.7.2 (1) that gives the current value
necessary for the interface.
Malfunction (ALM-A/ALM-B) will be on in normal alarm-free condition. (Normally closed contact)

. The pins with the same signal name are connected in the servo amplifier.
13.
14.
15.

The signals can be changed by parameter No.PD07 and PD09.

This is for sink I/O interface. For source I/O interface, refer to section 3.7.3.

Devices can be assigned for DI1-A, DI2-A, DI3-A DI1-B, DI2-B, and DI3-B with controller setting. For devices that can be assigned,
refer to the controller instruction manual. The following devices can be assigned for Q173DCPU, Q172DCPU, Q173HCPU,
Q172HCPU, Q170MCPU, QD74MHO, QD75MHO, LD77MHO, Q173DSCPU, Q172DSCPU, and QD77MS. For Q173DSCPU,
Q172DSCPU, or QD77MS, use a controller in the SSCNETII mode.

15- 14



15. MR-J3W-0303BN6 SERVO AMPLIFIER

15.3.3 Explanation of power

(1) Signal explanations

supply system

POINT |

= Do not connect anything to the pins for manufacturer setting.

(a) Pin assignment and connector applications

Servo amplifier

|:| 24 |4
] |:| s
onnector ame unction/application
] |:| PM |2 Ci i N Function/applicati
Input main circuit power supply and control
A1 CNP1 Power supply connector .p ) P PRl
|:| circuit power supply.
A-axis servo motor power
I:I CNP2A CNP2A P Connect with the A-axis servo motor.
I: (Note)| (Note) | 3 output connector
Ul wlz B-axis servo motor power ) )
m CNP2B Connect with the B-axis servo motor.
PRYAE output connector
g S
CNP2B
(Note)[(Note) | 3
U | w |2
Al V|1
B A

Note. It is for manufacturer setting. Do not connect anything to the pins for manufacturer setting.

(b) Detailed explanation

Symbol

Connection target
(application)

Description

24

0

PM

Main circuit/control
circuit power supply

Used to connectof the control circuit power supply (24VDC).

supply.

Used to connect—of the main circuit power supply and control circuit power

Used to connectof the main circuit power supply (48VDC).

UNIW/ A

Servo motor power

(U, V, W, and = ) directly. Do not let a magn
Otherwise, it may cause a malfunction.

Connect to the servo motor power terminals (U, V, W, and /2 ). Connect the
servo amplifier power output (U, V, W, and /2 ) to the servo motor power input
etic contactor, etc. intervene.

Noiseless grounding

Connect this to the grounding terminal of cabinet.
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(c) Selection of the main circuit/control circuit power supply
The inrush current at power on will be large because a resistance for protecting inrush current is not
built-in in the main circuit power supply of the servo ampilifier. The electric capacity of the capacitor is
approximately 560 4 F. When the load characteristic (overcurrent protection criteria) of the power unit is
current fold back method, the power cannot startup. Be careful to select power. Especially when the
power is turned ON/OFF on the power unit output side, approximately 100 4 s to 300 U s instantaneous
current will flowed at power on due to capacitor charge. Therefore, a power unit such as one which
operates overcurrent at 1ms or less cannot be used.
In addition, when using a switching power supply for input power supply of the control circuit power
supply, use a reinforced insulating type. A circuit to protect inrush current at power on is built-in in the
control circuit power supply.

(2) Power-on sequence

POINT

* The voltage of analog monitor output, output signal, etc. may be unstable at power-
on.

(a) Power-on procedure
1) When wiring the power supply, be sure to use a circuit protector for the power supply (24, 0, and PM)
as shown in section 15.3.1. Configure up an external sequence so that the relay connected to PM
turns off when an alarm occurs in both axes of A and B.

2) When using a 48VDC power supply, 24 and 0 should be turned on simultaneously with PM and 0, or
should be turned on before PM and 0. If the control circuit power supply is turned on with the main
circuit power supply off, and then the servo-on command is transmitted, Main circuit off warning
(AL.E9) will occur. Turning on the main circuit power supply stops the warning and starts the normal
operation.

3) The servo amplifier receives the servo-on command within 3s after the main circuit power supply is
switched on. (Refer to (2) (b) of this section.)

(b) Timing chart

Servo-on command accepted

. (3s)
8y
ON \
Power supply OFF |
|
|
|
Base circuit 8EF } |
: ' 95ms 10ms ' ! ! ' 95ms

Servo-on command  ON
OFF IS

(from controller)
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(c) Forced stop

é CAUTION * Provide an external forced stop circuit to ensure that operation can be stopped and
power switched off immediately.

If the controller does not have a forced stop function, configure a circuit which shut off the main circuit
power supply simultaneously with EM1 off at forced stop. When EM1 is turned off, dynamic brake will
start to stop the servo motor. During this sequence, the display shows Servo forced stop warning (E6.1).
During normal operation, do not use Forced stop (EM1) to alternate stop and drive. The the servo
amplifier life may be shortened.

Servo amplifier

T~ EM1

(Note)

Forced DOCOM
stop

Note. This is for sink I/O interface. For source /O interface, refer to section 3.7.3.

(3) Wiring CNP1

POINT |

- For the wire sizes used for wiring, refer to section 15.9.1.
= CNP1 wiring connector is supplied with the servo amplifier.

(a) Connector

Servo amplifier

Hog
=

DD%DDD
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Table 15.1 Connector and applicable wire

Connector Applicable wire Stripped length
L Receptacle assembly ] Open tool Manufacturer
applications size [mm]
FK-MCP1.5/4-ST-3.5 or AWG24 to
For CNP1 9 - Phoenix Contact
or equivalent AWG16 oenix-ontac

(b) Cable connection procedure

1) Termination of the cables
Solid wire: After the sheath has been stripped, the cable can be used as it is.

Sheath Core wires

I
Approx. 9mm
Twisted wire: Use the cable after stripping the sheath without twisting the core. At this time, take

care to avoid a short caused by the loose wires of the core and the adjacent pole. Do not solder
the core as it may cause a contact fault.

2) Inserting wire
a) Solid wire
Insert the cable to the end.

Solid wire

b) Stranded wire
Insert the wire to the end with pushing down the button with a small flat head screwdriver, etc.

Release button

,,,,,,

// Stranded wire
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15.3.4 Connectors and pin assignment

POINT |

= The pin assignment of the connectors are as viewed from the cable connector
wiring section.
= For details of the devices and signals, refer to section 3.5 (2).

CN5 (USB connector)
Refer to section 11.4.

v
% CN3
1 14
[se]
Z 2 el %] e
MO1 3 MO2 16
CN2A CN1A 4 Laal 17 arA
5B|5A < Connector for LB-A LBR-A
SH §<}: SSCNETII cable s [T ] 18
4B[4A O for previous servo 6 19
LG|P5 amplifier axis LA-B LAR-B,
3B|3A m CN1B LB-B BR-B
%<:: Connector for 7 20
2B[2A SSCNETII cable 8 21
< for next servo DI1-A DI1-B
1BI1A S amplifier axis DI2-A| ) DI2-B 22
M [MR (@) 10 23
CN2B m DI3-A| DI3-B|
N
DICON
5B[5A 5 EMTI— 24
B i: o f%i 12 | awal 28 |ams
) q 003 MBR
LG|P5 4 o) MBR-A 3 [V -B %6
3B|3A [";“; g
==l 5 DOCOM|
2B |2A RS
o
)
1B[1A /
M MR The frames of the CN2A,
The Tyco Electronics make CN2B and CN3 connectors are

connector is shown.
When using any other

connected to the noiseless
grounding terminal in the

ﬁ,?mrl.g(-:tor, refer to section amplifier.
Connector Name Function/application
CN1A Connector for SSCNETII cable for | Used for connection with the controller or previous axis servo amplifier.
previous servo amplifier axis
CN1B Connector for SSCNETII cable for | Used for connection with the next axis servo ampilifier or for connection of the cap.
next servo amplifier axis

CN2A Connector for A-axis encoder Connect with the A-axis servo motor encoder.

CN2B Connector for B-axis encoder Connect with the B-axis servo motor encoder.

CN3 1/0 signal connector Used to connect I/O signals.
When using it as absolute position detection system, connect to battery. Before
connecting battery, turn off the main circuit power supply and check that the charge lamp
turns off. Otherwise, an electric shock may occur. In addition, when confirming whether

CN4 Battery connector the charge lamp is off or not, always confirm it from the front of the servo amplifier.
Replace the battery with main circuit power-off and with control circuit power-on.
Replacing the battery with the control circuit power-off results in loosing absolute position
data.

CN5 Communication connector (USB) | The personal computer is connected.

15- 19



15. MR-J3W-0303BN6 SERVO AMPLIFIER

15.3.5 Alarm occurrence timing chart

= When an alarm has occurred, remove its cause, make sure that the operation signal
is not being input, ensure safety, and reset the alarm before restarting operation.
ACAUTION - When alarms are occurring in both axes of A and B, shut off the main circuit power

supply. Not doing so may cause a fire when a regenerative transistor malfunctions or
the like may overheat the regenerative resistor.

POINT |

- If Servo-on (SON) is turned on during the electronic dynamic brake is operating, the
servo-on status will not be enabled until electromagnetic brake is released.

- The time constant " T " for the electronic dynamic brake will be shorter than that of
normal dynamic brake. Therefore, coasting distance will be longer than that of

normal dynamic brake. For how to set the electronic dynamic brake, refer to
parameter No.PF06 and PF12.

When an alarm occurs in the servo amplifier, the electronic dynamic brake will operate and stop the servo motor.
Shut off the main circuit power supply by the external sequence as soon as an alarm occurs. To deactivate the
alarm, cycle the control circuit power or give the error reset or CPU reset command from the servo system
controller. However, the alarm cannot be deactivated unless its cause is removed.
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(1) Timing chart
(a) When an all-axis stop alarm occurred

ON
i | Power ON \ [ Poweron
Main circuit  power OFF
|
|
|
|
|
|
|
|

Control circuit The brake operates during the time set in Pr. PF12. !
L ——

|
|
B ircuit ON Base circuit | Base circuit Base circuit Base circuit Base circuit /| Base circuit : Base circuit
ase circui OFF ON ON (EDB) ON ON (EDB) ON | ON (EDB) | ON
T LI
| : | | | | 1l | |
| | | [
ON : I | I
Dynamic brake | Brake operation | Brake operation I | Brake operation I
OFF L 1 1 L 1
| | | 1 | J |
I I I ( ] I
I I ! - "
. Servo-on command ON | Servo-on Servo-on | | it Servo-on !
A-axis <
(from controller) OFF ! command. command ! ! ! command !
| | | | | | | 1l |
ON | | | | | | | | |
|
Alarm ! No alarm Occurrence of No alarm Occurrence of No alarm ; Occurrence of No alarm
OFF ! all axis stop alarm all axis stop alarm | all axis stop alarm|
I 1
| | | | | | | 1l |
oN ' ! | [ | 1/ I |
| | | | | | 1l |
Reset command OFF L | Reset operation | i I |
| | | | | | | | I |
| | | | | | | | 1l |
ON | | | | + |
Base circuit [ Base circuit | Base circuit ! Base circuit Base circuit ! Base circuit/ 1| Base circuit ! Base circuit
OFF‘ ! ON ON (EDB) ! ON ON (EDB) ! ON '| ON (EDB) ! ON
| | | : | | | : (I I : |
ON [ | o | o I bl
| | | | | | I |
Dynamic brake } } Brake operation ! : Brake operation : : : Brake operation :
OFF I 1 1 1 1 1 1
| | | | | | |
on ' ! | | I | ) \ It |
Boaxis 4 Serve-on command Lo Servo-on Servo-on ! ! ! Servo-on |
-axis | | | ) 1l |
(from controller) OFF ! command, command j | command |
| | | | | | | 1l |
| | | \\‘\ | | | Ui |
L , , .
Al ON I No al Occurrence of No al Occurrence of No al | Occurrence of No al
arm OFF I 0 alarm all axis stop alarm oalarm || axis stop alarm oalarm 5| axis stop alarm| 0 alarm
| | | | | | | | 1l |
ON | | | | | | \(v\ I |
| | | | | | | 1l |
Reset command [ | [ | X I |
OFF [ | [ | Reset operation |
Lo | || 50ms or | || 50ms or " |
w14 1:58 | Faultcause_,,  more | Faultcause _,, _  more _pi0ms (Note 1) |
Power on Occurrence of "®MOVed Alarm reset Occurrence of "®MOVed Ajarm reset Main circuit power Main circuit power
all axis stop alarm all axis stop alarm supply shut-off supply on

(Note 2)

Note 1. It is different according to the operation status.
2. The dynamic brake does not operate while the control circuit power supply is cut.
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A-axis

B-axis

Note

()

(b) When a corresponding axis stop alarm occurred

ON
T ’ Power ON ‘ Power ON
l(\;/lalr; C|Ircy|t it POwer OFF | |
ontrol circul : The brake operates during the time set in Pr. PF12. : :
R —
Base circuit ON : Base circuit | Base circuit Base circuit /| Base circuit : Base circuit
OFF! ON ON (EDB) ON | ON (EDB) | ON
I T T
| | ; | 1 | |
ON | | | ! |
| | | |
Dynamic brake | Brake operation | || Brake operation | |
OFF! : : ( ‘ 1
| | | |
Servo-on command N : Servo-on ; Servo-on H ;
(from controller) OFF‘ command | command i I
| | | | 1 |
ON | | | | Il |
Alarm : No alarm Occurrence of No alarm ; Occurrence of No alarm
OFF! each axis alarm i|all axis stop alarm|
I 1
| | | | 1l |
ON | | | — I |
Reset command L | Reset operation | |
OFF\ | | | | 1l |
| | | | | 1 |
ON ' ! , - , |
Base circuit [ ! Base circuit | Base circuit Base circuit/ 1| Base circuit I | Base circuit
L ! ON ! ON (EDB) '| ON (EDB) ! ON
OFF — t —t } } t
| | | | | | | 1l |
on' | : N ‘ o :‘ N
Dynamic brake : : : : : Brake operation : : Brake operation :
OFF — T T T T
| | | | | | |
ON [ ) | [ | | \ I |
Servo-on command [ ! Servo-on ! ! ! I Servo-on !
(from controller) OFF: | | command | | | | command |
| | | | | | | 1 |
| | | | | | | I |
| 4 4 +
Alarm ON ! ! Noalarm | ! Occurrence of No alarm 1| Occurrence of No alarm
OFF‘ ! b each axis alarm '|all axis stop alarm
| | | | | | | | 1 |
ON | | | | | | | 1 |
Reset command : : : : : : . H :
o | I | Reset operation |
OFF ; T 50ms or ; " 50ms or m ;
e 158 . Fault cause more , Fault cause more pie 20ms (Note 1) |
Power on Occurrence of removed  ajarm reset Occurrence of removedajarm reset Main circuit power Main circuit power
each axis alarm all Power shutoff supply shut-off supply on
Power on axis stop alarm (Note 2)
1. It is different according to the operation status.

2. The dynamic brake does not operate while the control circuit power supply is cut.

Supplementary explanation

(a) Overcurrent/Overload 1/Overload 2
Driving the servo motor by cycling the control circuit power repeatedly to restart without removing the
cause of an occurring alarm of Overcurrent (32.00)/Overload 1 (50.00)/Overload 2 (51.00) will raise
temperature. Doing so may result in a malfunction of the servo amplifier or servo motor. Remove its
cause and allow about 30 minutes for cooling before resuming the operation.

(b) Regenerative error
Driving the servo motor by cycling the control circuit power repeatedly to restart without removing the
cause of an occurring Regenerative error (30.01) will raise the temperature of regenerative resistor.

Doing so may result in a malfunction of the servo amplifier or servo motor.

(c) Undervoltage
Undervoltage (10.00) occurs on the following conditions.
= A power failure occurred for 15 ms at the control circuit power supply and recovered.

- Bus voltage dropped to 24VDC, 15VDC/48VDC, 35VDC on the servo-on status.
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15.3.6 Connection of servo amplifier and HG-AK series servo motor

= Any person who is involved in wiring should be fully competent to do the work.
- Ground the servo motor securely.

= Do not attempt to wire the servo motor until it has been mounted. Otherwise, it may
AWARNING cause an electric shock.

= The cables should not be damaged, stressed, loaded, or pinched. Otherwise, it may
cause an electric shock.

= To avoid an electric shock, insulate the connections of the power supply terminals.

- Wire the equipment correctly and securely. Otherwise, the servo motor may operate
unexpectedly, resulting in injury.

- Connect cables to the correct terminals. Otherwise, a burst, damage, etc. may occur.

- Ensure that polarity (+/—) is correct. Otherwise, a burst, damage, etc. may occur.

- Do not install a power capacitor, surge killer or radio noise filter (FR-BIF option) with
the power line of the servo motor.

- Do not modify the equipment.

= Connect the servo amplifier power output (U, V, and W) to the servo motor power

ACAUTION input (U, V, and W) directly. Do not let a magnetic contactor, etc. intervene.

Otherwise, it may cause a malfunction.

Servo amplifier Servo motor

(1) Connection instructions

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

= Do not connect AC power supply directly to the servo motor. Otherwise, it may cause
ACAUTION a malfunction.

- Do not use a power supply for the electromagnetic brake with other 24VDC power

supplies. Always use the power supply designed exclusively for the electromagnetic
brake. Otherwise, it may cause a malfunction.

POINT |

* Refer to section 15.7.1 for selection of the encoder cable.
- Refer to "Servo Motor Instruction Manual (Vol. 2)" for the selection of a surge
absorber for the electromagnetic brake.

- Connect the servo amplifier and servo motor by connecting an encoder cable and
servo motor power cable.
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Ground wire from the servo motor to grounding terminal of cabinet via noiseless grounding terminal of the

servo amplifier and ground it from cabinet to the ground. Do not connect the wire directly to the grounding
terminal of the cabinet.

Control box

Servo amplifier Servo motor

CNP2A/CNP2B
ol L

_ S
fround™| OCNP1

(2) Wiring

POINT |

= For details of MR-J3W03PWCBLCM-A-H and MR-J3WO03PWBRCBLOM-A-H
cables, refer to section 15.7.1.

(a) Standard servo motor (without electromagnetic brake)

le 30m or less ol 0.2m ol
Servo amplifier | | Servo motor
CNP2|'§ MR-J3WO03PWCBLO M-A-H

e e
b

Power cable attached
to the servo motor

CNP2B \
CNP1 |::| MR-J3WO03PWCBL L M-A-H |:|:|

(21

Servo motor
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(b) Servo motor with electromagnetic brake

L 30m or less

L 02m

Servo amplifierr

CNP2A

|

MR-J3WO03PWBRCBLOM-A-H

| (Note 4)
124VDC power supply for

! electromagnetic brake MBR-A  ALM-A
X (Note 2) RA2 RA1
.
| (Note 1)
. >
; MBR-B ALM-B
| RA4  RA3
I
| (Note 1) 4
I
CNP2B|  Please fabricate these.
CNP1 |: MR-J3WO03PWBRCBLOM-A-H

Note 1. Connect a surge absorber as close to the servo motor as possible.
2. There is no polarity in electromagnetic brake terminals (B1 and B2).

"I Servo motor

(Note 3) Power cable
attached to the
servo motor

(Note 3) Servo motor

Power cable
attached to the
servo motor

3. Do not use a power supply for the electromagnetic brake with other 24VDC power supplies.
4. Create the circuit in order to shut off by interlocking with the emergency stop switch.
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15.3.7 Servo motor with an electromagnetic brake

(1) Precautions

= Configure an electromagnetic brake circuit so that it is activated also by an external

EMG stop switch.
Contacts must be opened when a

malfunction (ALM-A/ALM-B) and when an Contacts must be opened with
electromagnetic brake interlock (MBR-A/  the emergency stop switch.

MBR-B). \
Servo motor /

RA
-__——<
o i

Electromagnetic brake

- The electromagnetic brake is provided for holding purpose and must not be used for

ordinary braking.

- Before operating the servo motor, be sure to confirm that the electromagnetic brake

operates properly.

= Do not use the 24VDC interface power supply for the electromagnetic brake. Always

use the power supply designed exclusively for the electromagnetic brake. Otherwise,
it may cause a malfunction.

POINT |

- Refer to "Servo Motor Instruction Manual (Vol. 2)" for specifications such as the

power supply capacity and operation delay time of the electromagnetic brake.

- Refer to "Servo Motor Instruction Manual (Vol. 2)" for the selection of a surge

absorber for the electromagnetic brake.

Note the following when the servo motor with an electromagnetic brake is used.

1) The brake will operate when the power (24VDC) turns off.

2) Turn off the servo-on command after the servo motor stopped.
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(a) Connection diagram

EM1

E — —
DICOM ALM-A

Servo amplifier

24VDC
pocom ] I
— ™
IMBR-A| ‘[ D
ALM-B D -
IMBR-B| D -

ALM-A MBR-A

A-axis servo motor

B-axis servo motor

Note 1. Do not use a power supply for the electromagnetic brake with other 24VDC power supplies.
2. Create the circuit in order to shut off by interlocking with the emergency stop switch.

(b) Setting

15- 27

RA1 RA2 B1
(Note 1)
24VDC power
supply for -
electromagnetic
» brake
B2
ALM-B  MBR-B
|__RA3 RA4 B1
®
B2

In parameter No.PC02 (Electromagnetic brake sequence output), set the time delay (Tb) from
electromagnetic brake operation to base circuit shut-off at a servo-off as in the timing chart in (2) of this
section.



15. MR-J3W-0303BN6 SERVO AMPLIFIER

(2) Timing chart
(a) Servo-on command (from controller) on/off
When servo-on command is turned off, the servo lock will be released after Tb [ms], and the servo
motor will coast. If the electromagnetic brake is enabled during servo-lock, the brake life may be shorter.
When using the electromagnetic brake in a vertical lift application or the like, set delay time (Tb) to about
the same as the electromagnetic brake operation delay time to prevent a drop.

/ \ Coasting
—
NI

Servo motor speed 0 r/min

(95ms) o |
R I
Base circuit ON : ! :
OFF I l l .
' |$g5ms) | > <« Electromagnetic
Electromagnetic (Note 1) ON | ! ! brake operation
brake interlock | ! i delay time
(MBR-A/MBR-B) OFF - ! [
I I I
Servo-on command ON
(from controller) OFF J
|

Ready-on command ON
(from controller) OFF J
(Note 3)

Operation command
(from controller)

I

I
Electromagnetic Release #
brake .

Activate i .
Release delay time and external relay (Note 2)

0 r/min

y__
r S

Note 1. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
2. Electromagnetic brake is released after delaying for the release delay time of electromagnetic brake and operation time of external
circuit relay. For the release delay time of electromagnetic brake, refer to "Servo Motor Instruction Manual (Vol. 2)".
3. Give the operation command from the controller after the electromagnetic brake is released.
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(b) ON/OFF of the forced stop command (from controller) or EM1 (Forced stop)

Dynamic brake

/ Dynamic brake
Electromagnetic
brake Electromagnetic brake release

Servo motor speed Dynamic brake

|
| .
enabled time A Ell’gﬁgomagnetlc
DN I (210ms)
ON |
Base circuit [ \
OFF ‘ ! ‘
«— Electromagnetic brake | (210ms)
Electromagnetic Note) ON operation delay time D >
brake interlock ( ) !
(MBR-A/MBR-B) OFF T
|
|

Forced stop command |4y4lid (ON)
(from controller)

or Valid (OFF)
Forced stop (EM1)

Note. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.

(c) Alarm occurrence

POINT |

- When an alarm occurs, the dynamic brake will not operate and the servo motor will
coast. Refer to chapter 8 for details.

Dynamic brake

Dynamic brake
Electromagnetic brake

Servo motor speed Dynamic brake

enabled time /Electromagnetic brake

ON ‘\‘ —
Base circuit [
OFF !
+— Electromagnetic brake
Electromagnetic (Note) ON operation delay time
brake interlock
(MBR-A/MBR-B) OFF
No (ON)
Alarm (ALM-A/ALM-B)
Yes (OFF)

Note. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
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(d) Main circuit power supply off
Main circuit power supply off causes Undervoltage alarm (10) and will be (c) of this section.

(e) Control circuit power supply off

POINT |

= While the control circuit power supply is off, the dynamic brake does not operate.

Coasting
Servo motor speed . Electromagnetic brake
(20ms) 1 | Na
|
e Electromagnetic brake
Control circuit ON operation delay time
power supply OFF

(f) Ready-off command from controller

Dynamic brake

Dynamic brake
Electromagnetic brake

Servo motor speed Dynamic brake

enabled time — Electromagnetic brake

ON ‘\‘ ‘
Base circuit [

OFF !

+—Electromagnetic brake

Electromagnetic (Note) ON operation delay time
brake interlock
(MBR-A/MBR-B) OFF

Ready-on command  No (ON)
(For controller) Yes (OFF)

Note. ON: Electromagnetic brake is not activated.
OFF: Electromagnetic brake is activated.
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15.3.8 Grounding

= Ground the servo amplifier and the servo motor securely.
AWARNlNG * To prevent electric shock, be sure to connect the noiseless grounding () terminal
of the servo amplifier to the grounding terminal of the cabinet.

The servo amplifier switches the power transistor on-off to supply power to the servo motor. Depending on the
wiring and ground cable routing, the servo amplifier may be affected by the switching noise (due to di/dt and

dv/dt) of the transistor. To prevent such a fault, refer to the following diagram and always ground.

To conform to the EMC Directive, refer to the EMC Installation Guidelines (IB(NA)67310).

,,,,,,,,,,,,,,,,,,

A-axis servo motor

B

Control box
Main circuit power Servo amplifier
; supply: 48VDC 1
' 24VDC Giryit | CNP1 CN2A
! (Nﬁte 1) protector ! 24
| II |
l : 0
| I |
| ] |
I ' |
| 48VDC | RA PM| cNpea| 1
| | N N\
| (NOte 1) | U | | | | U
777777777777777777 [ [
V ———V
[ [
W N (Note 2) N
A —
Main circuit power —  —7 —( | | ¥
| supply: 24VDC - g L ;
! 24VDC  Circuit ! 73
. (Note 1) protector @9 -:]
| | =
| e s CN2B
| | o ©
| | (7]
| |
| <X_—| |:

B-axis servo motor

s

| Groundin/g terminal

1

Note 1. For power supply specifications, refer to section 15.1.2.
2. ™ of the servo motor must be connected to =2 of the CNP2A/CNP2B connector. Do not connect the wire directly
to the grounding terminal of the cabinet.
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15.4 Startup

= Do not operate the switches with wet hands. Otherwise, it may cause an electric

shock.

- Before starting operation, check the parameters. Improper settings may cause some

machines to operate unexpectedly.

- Take safety measures, e.g. provide covers, to prevent accidental contact of hands

and parts (cables, etc.) with the servo amplifier heat sink, regenerative resistor,
servo motor, etc. since they may be hot while power is on or for some time after
power-off. Otherwise, it may cause a burn injury and parts damaged.

= During operation, never touch the rotor of the servo motor. Otherwise, it may cause

injury.

POINT |

= When using either A-axis or B-axis without connecting servo motor, set parameter
No.PCO05 to "0 1" to select the motor-less operation.

= This section does not include the following items. For details of the items, refer to
each section of the detailed description field.

Detailed
Item )
explanation
Startup Section 4.2
Servo amplifier display Section 4.3
Test operation Section 4.4
Test operation mode Section 4.5
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When switching power on for the first time, follow this section to make a startup.

15.4.1 Startup procedure

supply

Setting of main circuit power

voltage

Check that the parameter No.Po04 is set to the input voltage for the main circuit

power supply. 24VDC: 10010, 48VDC/24VDC: 0000

Wiring

check

|Check whether the servo amplifier and servo motor are wired correctly using

visual inspection, DO forced output function (section 4.5.1), etc. (Refer to section
15.4.3.)

| Surrounding environment check |Check the surrounding environment of the servo amplifier and servo motor.

(Refer to section 15.4.4.)

| Axis No.

settings

| Confirm that the axis No. settings for rotary axis setting switch (SW1) and servo

system controller are consistent. (Refer to section 3.13.)

| Parameter setting

|Set the parameters as necessary, such as the control mode. (Refer to chapter

5)

Test operation
alone in test o

of servo motor
peration mode

For the test operation, with the servo motor disconnected from the machine and

operated at the speed as low as possible, check whether the servo motor rotates
correctly. (Refer to section 4.5.)

Test operation

of servo motor

alone by commands

For the test operation with the servo motor disconnected from the machine and

operated at the speed as low as possible, give commands to the servo amplifier
and check whether the servo motor rotates correctly.

Test operation with servo motor
and machine connected

After connecting the servo motor with the machine, check machine motions with

sending operation commands from the controller.

| Gain adjustment

| Make gain adjustment to optimize the machine motions. (Refer to chapter 6.)

| Actual operation

]

Stop giving commands and stop operation.

| St

op

15.4.2 Troubleshooting during "24V ERROR" lamp on.

(1) When Overvoltage is applied to the control circuit in the servo amplifier, power supply to the circuit will be
shut off and the "24V ERROR" lamp will turn on. Then, the 3-digit, 7-segment LED on display will turn off.
Immediately turn off the power and check the wiring, etc. to the main circuit power supply (48VDC).

(2) If the "24V ERROR" lamp turned on with the 3-digit, 7-segment LED on, the control circuit power supply
voltage (24VDC) may be failure. Check that the voltage of the control circuit power supply is 21.6V or more.
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15.4.3 Wiring check

(1) Power supply system wiring
Before switching on the main circuit and control circuit power supplies, check the following items.

(a) Power supply system wiring
The power supplied to the power input terminals (24, 0, and PM) of the servo amplifier should satisfy the
defined specifications. (Refer to section 1.3.)

(b) Connection of servo amplifier and servo motor
1) The servo motor power terminals (U, V, and W) should match in phase with the servo motor power
input terminals (U, V, and W).

Servo amplifier Servo motor

2) The power supplied to the servo amplifier should not be connected to the servo motor power
terminals (U, V, and W). Doing so will fail the connected servo amplifier and servo motor.

Servo amplifier Servo motor

3) The grounding terminal of the servo motor should be connected to the noiseless grounding terminal

of the servo amplifier.

Servo amplifier Servo motor

ins

(2) 1/0 signal wiring
(a) The I/O signals should be connected correctly.
Use DO forced output to forcibly turn on/off the pins of the CN3 connector. This function can be used to
perform a wiring check. In this case, switch on the control circuit power supply only.

(b) 24VDC or higher voltage is not applied to the pins of the CN3 connector.
(c) SD and DOCOM of the CN3 connector is not shorted.

Servo amplifier

CN3
DOCOM
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15.4.4 Surrounding environment

(1) Cable routing
(a) The wiring cables should not be stressed.
(b) The encoder cable should not be used in excess of its bending life. (Refer to section 10.4.)
(c) The connector of the servo motor should not be stressed.

(2) Environment
Signal cables and power cables are not shorted by wire offcuts, metallic dust or the like.
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15.5 Parameters

POINT |

= This section explains parameters only for MR-J3W-0303BN6. Refer to chapter 5 for
the other parameters.

15.5.1 Basic setting parameters (No.PAO )

Parameter Each/ Default Unit Setting

i
No. Symb0| Name common value range
PA19 | *BLK | Parameter writing inhibit Each 000Bh Refer to
the text.

POINT |

- To enable the parameter value, cycle the power or reset the controller after setting
the parameter.

In the factory setting, this servo amplifier allows changes to the basic setting parameter, the gain/filter parameter
and the extension setting parameter settings. With the setting of parameter No.PA19, write can be disabled to

prevent accidental changes.
The following table indicates the parameters which are enabled for reference and write by the setting of
parameter No.PA19. Operation can be performed for the parameters marked O .

. . o Extension . (NOt?) Option  [Manufacturer, Other
‘ Setting Basic setting| Gain/filter setting I/0 setting Spe.clal seting sefting function
PA19 setting operation parameters | parameters parameters parameters setting parameters | parameters | parameters
No.PAOO | No.PBOIO No.PCOIO No.PDOO | parameters No.PolIO | NoPECIO | No.PFOID
No.PSOO
0000h Reference O
Writing O
000Bh Reference O O O
(default value) | Writing @) @) )
000Ch Reference O O O O
Writing O O O O
000Dh Reference O O O O O
Writing O O O O O
000Eh Reference O O O O O O
Writing O O O O O O
00ABh Reference O O O O O O O O
Writing O O O O O O O O
100Bh Reference O
Writing | PA19 only
100Ch Reference O O O O
Writing | PA19 only
100Dh Reference O O O O O
Writing | PA19 only
100Eh Reference O O O O O O
Writing | PA19 only
10ABh Reference O O O O O O O O
Writing | PA19 only

Note. When using a rotary servo motor, you do not use the parameter.
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Other function parameters (No.PFO ) cannot be writable by using the "Parameter block" tab of MR
Configurator or MR Configurator2. When making Other function parameters (No.PFL L) writable, open the

"Parameter setting" window and input "00AB" or "10AB" to parameter No.PA19.

(1) MR Configurator

s¥ Parameter Scitine

| | |
Basic setting Basic setting (listy | GainiFilter | Extension setting I
Ia. Abbr | Mame | Walue | Units |
Pa0 =T Control mocle 0ooo 0000-0F55h
Pa02 *REG Regenerative option 0000 -
PAOG 0BT Ahsolute postion detection system 0000
Pa04 *AOP1 Function selection A-1 oooo
PADS *FBP Mumber of command input puses per revolution 0
PADE ChX Electronic gesr numerstor [com. pulse factor numerstor) 1
PaO7 CoY Electronic gesr denominator (com. pulse factor denominator) 1
PADG ATU Auto tuning made: 0001
PAO9 RSP Auto tuning response 12
Pand 0 NP In-position rangs 100 pulss cmd unit
P&t TLP Forward rostion torgue limit 1000 %
Pa12 TLM Reverse rotaion torgue imit 100.0 %
Pa13 PLES Command pulse input form 0000 0000-0812h
pa1d *PoL Ratation direction selection o 01
6] *ENR Encoder output pulses 4000 pulsedrey 1-1048576
P&1E *EMR2 For manufacturer setting 0000
Pa17 *MSR For manufacturer sefting 0000
Pa1g T For manutacturer sefting — = —0Bf0+
Dauble click item ta display detailed descripion.
Bead All WTItE YErly. Write &l Setlo default Close

(2) MR Configurator2

Parameter Settine

¥ open [Hsave As
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unction display
= Common Single Axisite
| Baskc
- Extension Hao Abr Name Units Setting range st
-~ Component parts PADT 3T Control macle 0000-1F&0 0ooo
- Position control PAD2 *REG Regenerative opfion 0000-73FF onon
= Servo adjustments PADZ *ABS Abzolute position detection system 0000-0001 0ooo
- Basic PAD4 | *ADR1 Function selection A-1 0000-F230 nooo
- Extension PANS | *FEP For manutacturer setting 0-B5535 il
__Gain changing PADG | *CHX For manutacturer setting 1-32767 1
Bl st display PAO7 | *CDY For manutacturer setting 1-32767 1
Egsl PADG ATU Auto tuning made 0000-0003 0o
: S:g": !:ﬁ' P&03 | RSP Auto tuning responss 13z 12
P10 NP In-position range pulse 0-65535 100
P&11T TLR For manutacturer setting W 0.0-1000.0 10000
Pa12 TLW For manutacturer setting % 0.0-1000.0 10000
Pad3 Far menufacturer zctting 0000-0000 0000
P&14 POL Rutation direction selection 01 o
Pa15 *ENR Encoder output pulses pulseiey 165535 4000
P&1G *ENRZ For manutacturer setting 0-65535 1]
P&17 *MSR For manutacturer setting 0000-FFFF 0000
PAIG =MTY For manutacturer sefting Q000-FFFF = = i
P28 *BLK Parameter writing inhibit 0000-FFAF [TiE]
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15.5.2 Extension setting parameters (No.PCOO)

(1) Detail list
. Each/ |Default .| Setting
No. | Symbol Name and function Unit
common| value range
PCO09 [ MOD1 | Analog monitor 1 output Common| 0000h Refer to
Select a signal to output to Analog monitor 1 (MO1). (Refer to (2) of this section.) Name
and
__lofo] | fncion
T —[ column.
Analog monitor 1 (MO1) output selection
Setting ltem
0 Servo motor speed (10+4V/max. speed)
1 Torque (10+4V/max. torque)
2 Servo motor speed (10+4V/max. speed)
3 | Torque (10+4V/max. torque)
4 Current command (10%4V/max. current command)
5 Speed command (10+=4V/max. speed)
6 Droop pulses (10£5V/100 pulses)
7 Droop pulses (10£5V/1000 pulses)
8 Droop pulses (10£5V/10000 pulses)
9 Droop pulses (10%=5V/100000 pulses)
D |Bus voltage (10+5V/400V)
E | Speed command 2 (10+4V/max. speed)
Analog monitor 1 (MO1) output axis selection
0: A-axis
1: B-axis
PC10 [ MOD2 | Analog monitor 2 output Common| 0001h Refer to
Select a signal to output to Analog monitor 2 (MO2). (Refer to (2) of this section.) Name
and
_lofo] | fncion
—|: column.
Analog monitor 2 (MO2) output selection
The settings are the same as those of parameter
No.PC09.
Analog monitor 2 (MO2) output axis selection
The settings are the same as those of parameter
No.PC09.
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(2) Analog monitor

POINT

* A voltage of analog monitor output may be irregular at power-on.

The servo status can be output to two channels in terms of voltage.

(a) Setting
The following shows changing digits of parameter No.PC09 and PC10.
Parameter No.PC09

—[ Analog monitor 1 (MO1) output selection
(Signal output to across MO1-LG)
Analog monitor 1 (MO1) output axis selection

0: A-axis
1: B-axis

Parameter No.PC10

—[ Analog monitor 2 (MOZ2) output selection
(Signal output to across MO2-LG)

Analog monitor 2 (MOZ2) output axis selection
0: A-axis
1: B-axis

You can set offset voltages to the analog output voltages in parameter No.PC11/PC12. Setting value is

—999mV to 999mV.
Parameter No. Description Setting range [mV]
PC11 This is used to set the offset voltage of Analog monitor 1
(MOY). —999 to 999
PC12 This is used to set the offset voltage of Analog monitor 2
(MO2).
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(b) Set content
The servo amplifier outputs the servo motor speed to Analog monitor 1 (MO1) and torque to Analog
monitor 2 (MO2) by default. The setting can be changed as listed below by changing parameter

No.PC09 and PC10.

Refer to (c) for the measurement point.

Settin . L Settin . L
9 Output item Description 9 Output item Description
value value
0 | Servo motor speed A CCW direction 1 | Torque Driving in
14[V]f----— | 14| - ppwq:rect|on
| |
1o | 10[V] |
CW direction | Driving in 1
! CW direction !
777777 6[V] | o |
! | ‘ 6[V] |
< » I
Max.speed 0 Max. speed N >
Max. torque 0 Max. torque
2 | Servo motor speed CW direction 14p,14  CCW direction 3 [Torque Driving in Driving in
S G Tl ‘ CW direction 14v]#  CCW direction
I I I I
| | | |
| 10N | |
| M | 0V
I I I I
I I I I
I I I I
I I I I
— ., ; ;
Max.speed O  Max. speed « >
Max. torque 0 Max. torque
4 Current command »  CCW direction 5 Speed command r  COW direction
14NV ----— ‘ (Note 2) 14V ----— !
! I
! I
10[V] ! 10v] |
. . ! I
CW direction | cw direcV |
s M SSREEE oV |
o L ! |
0 < 4
N qurent commang O o curent commeng Max.speed O Max. speed
6 Droop pulses . CCW direction 7 Droop pulses 4 CCW direction
(Note 1, 2, 3) L0 ‘ (Note 1, 2, 3) SV ====> ‘
(=10V/100pulses) | (%10V/1000pulses) |
10[V] ! 10[V] !
I I
CW direction | CW direction !
oo 5Vl o= 5Vl
| | | |
100[pulse] 0 100[pulse] 1000[pulse] 0 1000[pulse]
8 Droop pU|SeS . CCW direction 9 Droop pU|SeS 4 CCW direction
(Note 1,2, 3) AL % ‘ (Note 1,2, 3) 15V -~ ‘
(%=10V/10000pulses) | (%=10Vv/100000pulses) 1
10[V] ! 10[V] !
CW direction i cw direcV i
e sV | o w1
| | o R
10000[pulse] O  10000[pulse] 100000[pulse] O  100000[pulse]
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Setting . L Setting . L
Output item Description Output item Description
value value
D Bus voltage N E Speed command 2 &+ CCW direction
A ‘ (Note 2, 4) S| |
I I
| I
10[V] ! 10[V] !
\ CW direction i
| AR 6V |
SN o L,
0 100[V] Max.speed 0  Max. speed

Note 1. It is in the encoder pulse unit.
2. This cannot be used in the torque control mode.

3. This cannot be used in the speed control mode.
4. This setting can be used with the servo amplifier with software version B3 or later, and with MR Configurator2 with software version
C5 or later.

(c) Analog monitor block diagram

Speed Speed Current
command Droop pulses command 2 command Bus voltage
Position Differ- Speed Current
ential P
;:é)g;ri“czgd + Position | command -I:,)_’ Speed + current| o encoder
from a 3 control _X | control _ control T
controller

Position feedback data _

returned to a controller

(Note)

_ Current feedback

Position feedback

M ) Servo motor

Encoder

Note. It is DC power.

|

Servo motor
speed

Torque
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15.5.3 Manufacturer setting parameters (No.PEO )

Default
No. | Symbol Name Each/ value Unit
common (Note)
PEO1 This parameter is not used. Do not change this value by any means. 0000h
PE02 0102h
PEO3 0002h
PE04 1
PE05 1
PE06 400
PEO7 100
PEO8 10
PE09 0000h
PE10 0000h
PE11 0
PE12 40
PE13 FFFEh
PE14 0111h
PE15 20
PE16 0000h
PE17 0000h
PE18 0000h
PE19 0000h
PE20 0000h
PE21 0000h
PE22 0000h
PE23 0000h
PE24 0000h
PE25 0000h
PE26 0000h
PE27 0000h
PE28 0000h
PE29 0000h
PE30 0000h
PE31 0000h
PE32 0000h
PE33 0000h
PE34 0000h
PE35 0000h
PE36 0000h
PE37 0000h
PE38 0000h
PE39 0000h
PE40 0000h

Note. The values are common in A-axis and B-axis.
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15.5.4 Other function parameters (No.PFO0O)

POINT |

parameters are for manufacturer. Do not change them.

- Each parameter name of Other function parameters (No.PFLI[) are displayed as
manufacturer settings in the parameter setting window of MR Configurator and MR
Configurator2. However, you can set parameter No.PF06 and PF12. The other

Communication with the controller cannot be made during the electronic dynamic
brake operation due to SSCNET communication brake.

When reconnecting servo amplifier to the communication, be sure to perform after
the setting value of the electronic dynamic brake operating time has passed and
after checking that the motor has stopped.

. Each/ |Default .| Setting
No. | Symbol Name and function Unit
common| value range
PF06 | *FOP5 [ Function selection F-5 Each | 0000h Refer to
Electronic dynamic brake selection Name
and
ojofo] foncton
—[ column.
Electronic dynamic brake selection
0: Automatic setting
2: Disabled
Set Electronic dynamic brake operating time with
parameter No.PF12 (DBT).
Setting "0" enables the electronic dynamic brake.
PF12 | DBT | Electronic dynamic brake operating time Each 100 ms Oto
Set a operating time for the electronic dynamic brake. 10000

15.5.5 Option setting parameters (No.Po[[)

POINT |

are for manufacturer. Do not change them.

* Each parameter name of Option setting parameters (No.Po[d 1) are displayed as
manufacturer settings in the parameter setting window of MR Configurator and MR
Configurator2. However, you can set parameter No.Po04. The other parameters

0: 48VDC selection

1: 24VDC selection

Select a voltage to connect to the main circuit power supply
for connecting a HG-AK servo motor.

When using a HG-AK servo motor with 24VDC, set the
parameter to "1 "

Overvoltage (33.1) will occur if "IOOO" is set and used with
48VDC.

Each/ |Default Settin
No. | Symbol Name and function Unit 9
common| value range
Po04 | **OOP | Function selection O-2 Common| 0000h Refer to
2 Name
_lojo]fo] ang
function
HG-AK servo motor main circuit power supply selection
column.
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15.6 Troubleshooting
POINT |
= This section explains troubleshooting only for MR-J3W-0303BN6. For the
troubleshooting other than MR-J3W-0303BN6, refer to chapter 8.
Alarm No.: 10 Name: Undervoltage | Stop system: All axes

Alarm content

 The voltage of the control circuit power supply has dropped.

+ The voltage of the main circuit power supply has dropped.

Display| Detail name

Cause

Check method

Check result

Action

10.1 | Voltage drop in
the control

circuit power

1) | The control circuit power

supply connector was
disconnected. Loose
connection

Check the control circuit
power supply connector.

The connector was
disconnected or
connected loosely.

Connect it correctly.

It has no problem.

Check 2).

2) | The voltage of the control
circuit power supply is low.

Check if the voltage of
the control circuit power
supply is lower than
17VDC.

It is lower than
17vDC.

Increase the voltage of the
control circuit power

supply.

The voltage is over
17VDC.

Check 3).

3) | An instantaneous power
failure has occurred for

longer than 15ms.

Check if the power has
a problem.

It has a problem.

Review the power.

10.2 | Voltage drop in
the main circuit

power

1) | The main circuit power
supply connector was
disconnected.

Check the main circuit
power supply connector.

It is disconnected.

Connect it correctly.

It has no problem.

Check 2).

2) | The voltage of the main
circuit power supply is low.

Check if the voltage of
the main circuit power
supply is 35VDC or
lower when 48VDC is
set for the main circuit
power supply, or 15VDC
or lower when 24VDC is
set for the main circuit
power supply.

The voltage of the
main circuit power
supply is 35VDC or
lower when 48VDC
is set for the main
circuit power supply,
or 15VDC or lower
when 24VDC is set
for the main circuit
power supply.

Increase the voltage of the
main circuit power supply.

It is over 35VDC
when 48VDC is set
or over 15VDC when
24VDC is set.

Check 3) and 4).

3) | The alarm has occurred

during acceleration.

The bus voltage is
35VDC or higher when
48VDC is set for the
main circuit power
supply, or 15VDC or
higher when 24VDC is
set for the main circuit
power supply.

The voltage is
35VDC or lower
when 48VDC is set
for the main circuit
power supply, or
15VDC or lower
when 24VDC is set
for the main circuit
power supply.

Increase the acceleration
time constant. Or increase
the power supply capacity.
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Alarm No.: 10 Name: Undervoltage Stop system: All axes

 The voltage of the control circuit power supply has dropped.
+ The voltage of the main circuit power supply has dropped.

Alarm content

Display| Detail name Cause Check method Check result Action
10.2 | Voltage drop in | 4) | The servo amplifier is Check the bus voltage | The voltage of the Replace the servo
the main circuit malfunctioning. value with MR main circuit power amplifier.
power Configurator. supply is 35VDC

when 48VDC is set
for the main circuit
power supply, or
15VDC when
24VDC is set for the
main circuit power
supply. However, the
measured bus
voltage value with
MR Configurator is
lower than 35VDC
when 48VDC is set
for the main circuit
power supply, or
lower than 15VDC
when 24VDC is set
for the main circuit

power supply.
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Alarm No.: 30

Name: Regenerative error

Stop system: All axes

Alarm content

» Permissible regenerative power of regenerative resistor was exceeded.
+ A regenerative transistor in the servo amplifier is malfunctioning.

Display| Detail name Cause Check method Check result Action
30.1 | Regeneration 1) | The setting of regenerative | Check the regenerative | The setting value is | Set it correctly.
heat error resistor is incorrect. resistor and parameter | incorrect.

No.PAOQ2 setting.

It is set correctly.

Check 2).

Power supply voltage high.

Check the input power

supply voltage.

The voltage is
70VDC or higher
when 48VDC is set
for the main circuit
power supply, or
50VDC or higher
when 24VDC is set
for the main circuit
power supply.

Reduce the power supply
voltage.

The voltage is lower
than 70VDC when
48VDC is set for the
main circuit power
supply, or lower than
50VDC when
24VDC is set for the
main circuit power
supply.

Check 3).

The regenerative load ratio
has been over 100%.

Check the regenerative

load ratio with MR
Configurator when
alarm occurs.

100% or more

Reduce the frequency of
positioning.

Increase the deceleration
time constant.

Reduce the load.

Use a regenerative option if
it is not being used.

Check the applied voltage
of the main circuit is
48VDC when 24VDC is set
for the main circuit power
supply.
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Alarm No.: 31

Name: Overspeed

Stop system: Each axis

Alarm content

* The servo motor seed has exceeded the permissible instantaneous speed.

Display

Detail name

Cause

Check method

Check result

Action

31.1

Abnormal motor
speed

1)

The command from the
controller is excessive.

Check if the command
from the controller is
over the permissible
speed.

The command was
over the permissible
speed.

Check operation pattern.

The command was
below the
permissible speed.

Check 2).

The servo motor was
driven with maximum
torque and the speed
overshot.

Check if the torque at
acceleration is the
maximum torque.

It is the maximum
torque.

Increase the
acceleration/deceleration
time constant. Or reduce
the load.

It is lower than the
maximum torque.

Check 3).

The servo system is
unstable and oscillating.

Check if the servo
motor is oscillating.

It is oscillating.

Adjust the servo gain with
the auto tuning. Or reduce
the load.

Check the applied voltage
of the main circuit is
48VDC when 24VDC is set
for the main circuit power
supply.

It is not oscillating.

Increase the acceleration
time constant.

Check 4).

The velocity waveform has
overshot.

Check if it is
overshooting because
the acceleration time
constant is short.

It is overshooting.

Increase the
acceleration/deceleration
time constant.

Itis not
overshooting.

Check 5).

The speed overshot when
the voltage was recovered
from a temporary bus

voltage drop during driving.

Check if a temporary
bus voltage drop occurs
during driving.

The bus voltage
dropped.

Check the power supply
capacity of the 24VDC
main circuit power supply.
Increase the voltage of the
24VDC main circuit power
supply within the
permissible range.
Change the voltage of the
main circuit power to
48VDC.

Check operation pattern.

Bus voltage did not
drop.

Check 6).

Encoder failure

Check if the alarm is
occurring when the
actual speed of the
servo motor is
permissible
instantaneous speed or
lower.

It is lower.

Replace the servo motor.
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Alarm No.: 32

Name: Overcurrent

Stop system: All axes

Alarm content

= A current higher than the permissible current was applied to the servo amplifier.

Display| Detail name Cause Check method Check result Action
32.1 | Overcurrent 1) | The servo amplifier is The alarm occurs even | It occurs. Replace the servo
detected at malfunctioning. after removing power amplifier.
hardware cables (U/V/W). It does not occur. Check 2).
detection circuit | 2) | Ground fault or shortofa | Check if only the servo | It is shorted. Replace the power cable.
(during driving) servo motor power. motor power cable is It is not shorted. Check 3).
shorted.
3) | The servo motor is Remove power cables | A ground fault Replace the servo motor.
malfunctioning. of the servo motor side | occurred at the
and check insulation of | servo motor.
the motor (between U, [ A ground fault did Check 4).
V, W, and &) not occur at the
servo motor.
4) | Something near the device | Check for noise, and Problem found. Take countermeasures
caused it. other factors. against its cause.
32.2 | Overcurrent 1) | The servo gain is high. Check if an oscillation is | It is occurring. Reduce the speed loop
detected at occurring. gain.
software Check the applied voltage
detection of the main circuit is
function (during 48VDC when 24VDC is set
driving) for the main circuit power
supply.
It did not occur. Check 2).
2) | The servo amplifier is Check it with the check method for alarm display "32.1".
malfunctioning.
3) | Ground fault or short of a
servo motor power.
4) | The servo motor is
malfunctioning.
5) | Something near the device

caused it.
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Alarm No.: 33

Name: Overvoltage

Stop system: All axes

Alarm content

 The voltage is 35VDC or lower when 48VDC is set for the main circuit power supply, or 15VDC or lower when
24VDC is set for the main circuit power supply.

Display

Detail name

Cause

Check method

Check result

Action

33.1

Main circuit
voltage error

1) | Lack of regenerative
capacity

Set a larger
deceleration time
constant, and then

check the repeatability.

It is not repeatable.

Use a regenerative option if
it is not being used.
Increase the deceleration
time constant.

It is repeatable.

Check 5).

2) | Power supply voltage high.

Check the input voltage.

The voltage is
75VDC or higher
when 48VDC is set
for the main circuit
power supply, or
55VDC or higher
when 24VDC is set
for the main circuit
power supply.

Reduce the input voltage.

The voltage is less
than 75VDC when
48VDC is set for the
main circuit power
supply, or less than
55VDC when
24VDC is set for the
main circuit power
supply.

Replace the servo
amplifier.
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Alarm No.: 50

Name: Overload 1

Stop system: Each axis

Alarm content

+ Load exceeded overload protection characteristic of servo amplifier.

Display| Detail name Cause Check method Check result Action
50.1 | Thermal 1) | The electromagnetic brake | Check if the The brake is Review the wiring.
overload error 1 is operating. electromagnetic brake | operating.

during does not operate during | The brake is not Check 2).
operation operation. operating.
2) | Servo amplifier was used in | Check the effective load | The effective load Reduce the load.
excess of its continuous ratio with MR ratio is high. Check operation pattern.
output current. Configurator. Switch to a larger capacity
servo motor.
The effective load Check 3).
ratio is small.
3) | The servo system is Check if it is resonating. | It is resonating. Adjust gains.
unstable and resonating. Check the applied voltage
of the main circuit is
48VDC when 24VDC is set
for the main circuit power
supply.
Itis not resonating. | Check 4).
4) | The motor was driven Check if the alarm was | It was not released. | Take enough time before
without taking a cooling released after 30 resetting the alarm.
time after the overload minutes from alarm It was released. Check 5).
alarm occurred. occurrence.
5) | The servo amplifier is Replace the servo It is not repeatable. | Replace the servo
malfunctioning. amplifier, and then amplifier.
check the repeatability.
50.4 | Thermal 1) | The electromagnetic brake | Check if the The brake is Review the wiring.
overload error 1 is operating. electromagnetic brake | operating.
during a stop does not operate during | The brake is not Check 2).
a stop. operating.
2) | Servo amplifier was used in | Check the effective load | The effective load Reduce the load.
excess of its continuous ratio with MR ratio is high. Check operation pattern.
output current. Configurator. Switch to a larger capacity
servo motor.
The effective load Check 3).
ratio is small.
3) | Hunting occurs during Check if the hunting is | The hunting is Make gain adjustment.
servo-lock. occurring. occurring.
The hunting is not Check 4).
occurring.
4) | The motor was driven Check if the alarm was | It was not released. | Take enough time before
without taking a cooling released after 30 resetting the alarm.
time after the overload minutes from alarm It was released. Check 5).
alarm occurred. occurrence.
5) | The servo amplifier is Replace the servo It is not repeatable. | Replace the servo

malfunctioning.

amplifier, and then
check the repeatability.

amplifier.
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Alarm No.: 9F

Name: Battery warning

Stop method: No stop (each-axis detection)

Warning description

- Battery voltage for absolute position detection system decreased.

Display| Detail name Cause Check method Check result Action
9F.1 | Low battery 1) | Battery voltage dropped. Measure the battery Itis below 3.3VDC. | Replace the battery.
(Detected with the servo voltage.
amplifier.)
Alarm No.: E9 Name: Main circuit off warning Stop system: All axes (common detection)

Warning description

- The servo-on command was inputted with main circuit power supply off.

- The bus voltage dropped during the servo motor driving under 50r/min.
- The setting of the parameter No.Po04 is incorrect.

Display| Detail name

Cause

Check method

Check result

Action

E9.1 | Servo-on signal

on during main

1)

The main circuit power
supply is off.

Check if the main circuit
power supply is

It is not inputted.

Turn on the main circuit
power supply.

circuit off inputted. It is inputted. Check 2).

2) | The main circuit power Check the main circuit | It is disconnected. Connect it correctly.
s‘upply connector was power supply connector. It has no problem, Check 3).
disconnected.

3) | The bus voltage is lower Check the bus voltage | The voltage is lower | Review the wiring.
than 38VDC when 48VDC | value with MR than 38VDC when Check the power supply
is set for the main circuit Configurator. 48VDC is set for the | capacity.
power supply, or lower than main circuit power
18VDC when 24VDC is set supply, or lower than
for the main circuit power 18VDC when
supply. 24VDC is set for the

main circuit power
supply.
E9.2 | Bus voltage 4) | The bus voltage dropped Check the bus voltage | The voltage is lower | Review the power supply
drop during low during the servo motor value with MR than 35VDC when capacity.
speed operation driving with under 50r/min. | Configurator. 48VDC is set for the [ Increase the acceleration
main circuit power time constant.
supply, or lower than
15VDC when
24VDC is set for the
main circuit power
supply.
E9.3 | Ready-on 1) | The setting of the Check that the It is not set correctly. | Set it correctly.
signal on during parameter No.Po04 is parameter No. Po04 is
main circuit off incorrect. set to the input voltage
for the main circuit -
It is set correctly. Check 2).
power supply.
24vDC: 1000
48vDC: 0000

2) | The main circuit power Check it with the check method for alarm display "E9.1".
supply is off.

3) | The main circuit power
supply connector was
disconnected.

4) | The bus voltage is lower

than 38VDC when 48VDC
is set for the main circuit
power supply, or lower than
18VDC when 24VDC is set
for the main circuit power
supply.
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15.8 Characteristics

POINT |

= This section does not include the following items. For details of the items, refer to
each section of the detailed description field.

Detailed
explanation

Cable bending life Section 10.4

Item

15.8.1 Overload protection characteristics

An electronic thermal is built in the servo amplifier to protect the servo motor, servo amplifier and servo motor
power lines from overloads.

Overload 1 alarm (50.00) occurs if overload operation performed is above the electronic thermal protection curve
shown in fig. 15.1. Overload 2 alarm (51.00) occurs if the maximum current is applied continuously for several
seconds due to machine collision, etc. Use the equipment on the left-side area of the continuous or broken line
in the graph.

For the system where the unbalanced torque occurs, such as a vertical axis system, it is recommended that the
unbalanced torque of the machine be kept at 70% or less of the motor's rated torque. When mounting MR-J3W-
40303BNE6 closely, use it with 75% or lower effective load ratio.

The MR-J3W servo amplifiers have servo motor overload protection function for each axis. (The servo motor
overload current (full load current) is set on the basis of 115% rated current of the servo amplifier.)

1000
1
\
NN
N In operation
100 b —
A\
© T
[0} T~<
£ 10 In servo lock " |
5 £
2 X
® AN
[0} ~
o
o S~
1 -
0.1
0 50 100 150 200 250 300

(Note) Load ratio [%]
HG-AKO0136/0236/0336

Note. If operation that generates torque more than 100% of the rating is performed with an
abnormally high frequency in a servo motor stop status (servo-lock status) orin a
30r/min or less low-speed operation status, the servo amplifier may malfunction
regardless of the electronic thermal protection.

Fig. 15.1 Electronic thermal protection characteristics
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15.8.2 Power supply capacity and generated loss

Amount of heat generated by the servo amplifier
Table 15.2 indicates the required power supply capacities for main circuit and losses generated under rated
load of the servo amplifier. For thermal design of an enclosed type cabinet, use the values in the table in
consideration for the worst operating conditions. The actual amount of generated heat will be intermediate
between values at rated torque and servo-off according to the duty used during operation. When the servo
motor is run at less than the maximum speed, the required power supply capacity for main circuit will be
smaller than the value in the table, but the servo amplifier's generated heat will not change.
The values in the table shows when the same motor is used for both A-axis and B-axis. When using
different motors for each axis, estimate the values with averages of the motors.

Table 15.2 Power supply capacity and generated loss per servo amplifier at rated output

Main circuit (Note) Servo amplifier-generated
Servo motor (48VDC/24VDC) heat [W]
x2 Required power .
. At rated output | With servo-off
supply capacity [W]
AKO0136 460 13 3
AK0236 720 19 3
AKO0336 960 27 3

Note. Heat generated during regeneration is not included in the servo
amplifier-generated heat.

15.8.3 Dynamic brake characteristics

POINT |

- The dynamic brake of MR-J3W-0303BNG6 is an electronic type.

- Dynamic brake operates at occurrence of alarm, Servo forced stop warning (E6.1),
and Controller forced stop warning (E7.1), and when power is turned off. Do not
use dynamic brake to stop in a normal operation as it is the function to stop in
emergency.

- Be sure to enable Forced stop (EM1) after servo motor stops when using Forced
stop (EM1) frequently in other than emergency.

= The time constant " 7 " for the electronic dynamic brake will be shorter than that of
normal dynamic brake. Therefore, coasting distance will be longer than that of
normal dynamic brake. For how to set the electronic dynamic brake, refer to
parameter No. PF06 and PF12.
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(1) Dynamic brake operation
(a) Calculation of coasting distance
Fig. 15.2 shows the pattern in which the servo motor comes to a stop when the dynamic brake is
operated. Use equation 15.2 to calculate an approximate coasting distance to a stop. The dynamic
brake time constant T varies with the servo motor and machine operation speeds. (Refer to (2) of this

section.)
ON
Forced stop (EM1)
OFF !
:V Dynamic brake
/ time constant ©
Vo
Machine speed
_______________ te Time
Fig. 15.2 Dynamic brake operation diagram
= Yo i 15.1
max _m {te+‘t[1+ I J} ...................................................................................................................... ( . )
Lmax : Maximum coasting diSTAnCE ..........ceoe i [mm]
Vo : Machine's fast feed SPEEQ ........oo i [mm/min]
Ju 1 Moment of inertia of the SEMVO MOLOT.............c.oveeeeeeeeeeeeeeeee e, [% 10 kg - m?][oz - in?]
Ju : Load inertia moment converted into equivalent value on servo motor shaft
.......................................................................................................................... [X 10 kg - mz][oz ; inz]
T : Dynamic brake decCeleration .......... ..o [s]
te : Delay time Of CONIOl SECHON.........ooouiiieeeee et [s]

The processing delay time about 3.5ms.

(b) Dynamic brake time constant
The following shows necessary dynamic brake time constant 1 for equation 15.1.

0.0025
0136

0.0020 0236

0.0015

0.0010 0336

Time constantt [ms]

0.0005

0

0 1000 2000 3000 4000 5000 6000
Speed [r/min]

HG-AK series
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(2) Permissible load to motor inertia ratio when the dynamic brake is used
Use the dynamic brake under the load to motor inertia ratio indicated in the following table. If the ratio is
higher than this value, the built-in dynamic brake may burn. If there is a possibility that the ratio may exceed

the value, contact your local sales office.

The values of the permissible load to motor inertia ratio in the table are the values at the maximum rotation

speed of the servo motor.

Servo motor Load to motor inertia ratio
series [multiplier]
HG-AK 30

15.8.4 Inrush currents at power-on of main circuit and control circuit

The following shows inrush current (reference) when the maximum permissible voltage (main circuit: 55.2VDC,
control circuit: 26.4VDC) is applied on the conditions: main circuit power supply capacity; 48V/600W, control
circuit power supply capacity; 24V/100W, wiring length; 1m.

Servo amplifier

Inrush current

Main circuit power supply (PM, 0)

Control circuit power supply (24, 0)

MR-J3W-0303BN6

160A (attenuated to approx. 2A in 1ms)

1A (attenuated to approx. OA in 30ms)

Since large inrush currents flow in the power supplies, always use circuit protectors.
For circuit protectors, it is recommended that the inertia delay type, which is not tripped by an inrush current, be

used.

15 - 56




15. MR-J3W-0303BN6 SERVO AMPLIFIER

15.9 Options and peripheral equipment

= Before connecting options and peripheral equipment, turn off the power supply and
check that the charge lamp turns off. Otherwise, an electric shock may occur. In
AWARNING addition, when confirming whether the charge lamp is off or not, always confirm it
from the front of the servo amplifier.

- Use specified auxiliary equipment and options. Otherwise, it may cause a
ACAUTlON malfunction or fire.

POINT |

= This section does not include the following items. For details of the items, refer to
each section of the detailed description field.

Detailed
Item )
explanation
MR Configurator Section 11.4
Relays (recommended) Section 11.8
Noise reduction techniques Section 11.9
Junction terminal block MR-TB26A Section 11.12

15.9.1 Cable/connector sets

POINT |

- The IP rating indicated is the cable's or connector's protection against ingress of
dust and water when the cable or connector is connected to a servo amplifier or
servo motor. If the IP rating of the cable, connector, servo amplifier and servo
motor vary, the overall IP rating depends on the lowest IP rating of all components.

Please purchase the cable and connector options indicated in this section.
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(1) Combinations of cable/connector sets
11)

Personal - (Note 2)

computer

5) . CN5 E
il Lh< 10)

Servo amplifier

Servo amplifier

| m ([ |CN5
ﬁ[[ : 8) : D‘ CN3 _I |:| N3
CN4 |« CN4|O
CN1A
6)7
)7) {I CN1A4.|:|
—--z CN1B 4%
b onza b ([ e[}
(Note 1)| [« [J|cN2A  cap
Servo system CN2B 0 11) ] |cN2B (packed with
controller CNP1 >E| (Note 2) |:| CNP1 the servo amplifier)
19)
|:| 2)3)4) a [ CNPZAL (] [cNP2A
e cneP2| [ []|cNP2B
12)
—Eh

15)

16
e )
1::::::::::

HG-AK servo motor

Note 1. Options for B-axis are the same as for A-axis.
2. Please purchase the battery set at first use. Only MR-J3BAT can be purchased for replacement. Use one battery to configure the
absolute position detection system.

No. Name Model Description Application
1) | CNP1 connector Supplied with
servo
amplifier
Quantity: 1
Model: FK-MCP1,5/4-ST-3,5 or equivalent
(Phoenix Contact)
Applicable wire size: 0.14mm? (AWG26) to 1.5mm? (AWG16)
Insulator OD: to 2.9mm
2) | SSCNETII cable| MR-J3BUSOM | Connector: PF-2D103 Connector: PF-2D103 Standard
Cable length: (JAE) (JAE) cord inside
0.15m to 3m cabinet
(Refer to section
11.1.5.)
3) | SSCNETII cable | MR-J3BUSOM- Standard
A cable outside
Cable length: cabinet
5m to 20m ﬂ]} 4]
(Refer to section
11.1.5.)
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No. Name Model Description Application
4) [ SSCNETII cable| MR-J3BUSLCIM- [ Connector: CF-2D103-S Connector: CF-2D103-S Long-
B (JAE) (JAE) distance
Cable length: cable
30m to 50m
(Refer to section ﬂ]:l> <|:[:E
11.1.5.)
5) | USB cable MR- CNS5 connector Personal computer connector For
J3USBCBL3M mini-B connector (5 pins) A connector connection
Cable length: 3m with PC-AT
compatible
i i personal
computer
6) | Connector set MR-J2CMP2 Connector: 10126-3000PE Quantity: 1
Shell kit: 10326-52F0-008
[l:] (3M or equivalent) Quantity: 20
7) | Connector set MR-ECN1
8) [ Junction MR- Junction terminal block connector Servo amplifier-side connector For junction
terminal block TBNATBLOM Connector: 10126-6000EL Connector: 10126-6000EL terminal
cable Cable length: Shell kit: 10326-3210-000 Shell kit: 10326-3210-000 block
0.5m/1m | (3M or equivalent) (3M or equivalent) connection
(Refer to section
11.12) []:: ::ﬂ
9) | Junction MR-TB26A Refer to section 11.12.
terminal block
10) | Battery set MR- Battery extension cable MR-J3BAT Mounting attachment
J3WO3BATSET for MR-J3BAT
(Refer to section [=0
15.10.)
11) | Battery MR-J3BAT
(Refer to section
15.10.)
12) | Encoder cable MR- Long bending
J3WO3ENCBLO life
M-A-H = DD
Cable length:
1m/2m/5m/10m/ | Refer to (2) of this section for details.
20m/30m
13) | Encoder MR-J3W03CN2- Quantity: 2 of
connector set 2P E DD each
14) MR-J3WO03CN2- Quantity: 20
20P Refer to (2) of this section for details. of each
15) | Servo motor MR- Long bending
power cable J3WO3PWCBL N life
OM-A-H (=
Cable length:
1m/2m/5m/10m/ | Refer to (3) of this section for details.
20m/30m
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No. Name Model Description Application
16) | Servo motor MR- Long bending
power cable J3WO03PWBRC life Servo motor
=Ha with an
BLOM-A-H .
electromagnetic
Cable length: brake
1m/2m/5m/10m/ | Refer to (3) of this section for details.
20m/30m
17) | Motor power MR- Quantity: 2 of
connector set J3WO3CNP2-2P =g each
18) MR- Quantity: 20
J3WO3CNP2- Refer to (3) of this section for details. of each
20P
19) | Junction cable MR- For
for battery J3WO03BTCBLO03 ! connection of
connection M battery
Use this cable with an encoder cable.

()

Encoder cable

These cables are encoder cables for the HG-AK series servo motors. The numbers in the cable length field
of the table indicate the symbuol filling the square "[0" in the cable model. The cables of the lengths with the
symbols are available.

Cable model Cable length IP rating | Bending life Application
im [ 2m | 5m | 10m [ 20m | 30m
MR-J3WO3ENCBLLOM- 1 2 5 10 | 20 | 30 Long For encoder
A-H bending life
(a) Connection of servo amplifier and servo motor
Servo amplifier
]|
o
|:| CN2A
or - -A-
[]]7 cNes MR-J3WO3ENCBLOM-A-H
[l =
|:| 1) 2)(Note) @ Encoder connector
U Servo motor
] = HG-AK

Note. Pull out the connector with pushing down the lock lever on the connector. There is not need
to use the lock lever of the encoder cable.

15-
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Cable model 1) CN2A/CN2B side connector 2) Encoder-side connector
MR- Rec.housing: 1-1827862-5 Tab housing: J21DPM-10V-KX
J3WO3ENCBLOM- | Contact: 1827587-2 Contact: SJ2M-01GF-M1.0N
A-H Crimping tool: 1762846-1 Crimping tool: YRS-8861

(TE Connectivity) (JST)
5B|5A 5A 5B
BAT|SD BAT[SHD
4B |4A 4A 4B
LG|P5 LG|P5
3B|3A 3A[3B
2B[2A 2A (2B
1B[1A 1A1B
MRRIMR MRRIMR

Note. Do not connect anything to the pins shown as Note. Do not connect anything to the pins shown as

N N

(b) Cable internal wiring diagram
MR-J3WO3ENCBL [OM-A-H

CN2A/CN2B Encoder side
side connector connector
_(Note 2)

P5 4A H— | 4B | P5
LG 4B H— — 4A | LG
I I | 1
I I | I
BAT | 5B — ,r — 5A | BAT
MR 1A — | \ — 1B | MR
MRR | 1B '\,'____*_‘\’,'\ 1A | MRR
SD 5A 5B | SHD

(Note 1)

Note 1. Always make connection for use in an absolute position detection system. Wiring is
not necessary for use in an incremental system.
2. When the cable is 20m or 30m, the wiring of P5 and LG will be three pairs.

(c) When fabricating the encoder cable
When fabricating the cable, prepare the following parts, and fabricate it according to the wiring diagram
(2) (b) of this section. Refer to section 15.9.2 for the specifications of the cable to use.

Parts Description
Connector set MR-J3W03CN2-2P, MR-J3WO03CN2-20P
= o0
CN2A/CNZ2B side connector Encoder-side connector
Rec.housing: 1-1827862-5 Tab housing: J21DPM-10V-KX
Contact: 1827587-2 Contact: SI2M-01GF-M1.0N
(TE Connectivity) (JST)
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(3) Servo motor power cable

These cables are servo motor power cables for the HG-AK series servo motors. The numbers in the cable
length field of the table indicate the symbol filling the square "O" in the cable model. The cables of the
lengths with the symbols are available. Refer to section 15.4 when wiring.

Cable model Cable length IP rating | Bending life Application
im | 2m [ 5m | 10m | 20m | 30m
MR-J3W03PWCBLOM- 1 2 5 10 | 20 | 30 Long Standard servo motor (without
A-H bending life | electromagnetic brake)
MR- 1 2 5 10 | 20 | 30 Long Servo motor with electromagnetic
J3WO03PWBRCBLOM-A- bending life | brake
H

(a) Connection of servo amplifier and servo motor

Servo amplifier

1|
5
|:| MR-J3WO3PWCBLOM-A-H
E =03 (I«
Power supply
|:| or 2)(Note) connector @ @
|:| Servo motor
|:| — HG-AK

Note. Pull out the connector with pushing down the lock lever on the power connector. There
is not need to use the lock lever of the servo motor power cable.

Lock lever

Cable model 1) CN2A/CN2B side connector 2) Servo motor-side connector
MR- Rec. housing: 1-1827864-3 or equivalent Tab housing: J21DPM-06V-KX
J3WO3PWCBLOM- | Contact: 1871745-1 Contact: SJ2M-21GF-M1.0N
A-H Crimping tool: 1762625-1 Crimping tool: YRF-1120
MR- (TE Connectivity) (JST)

J3WO03PWBRCBLO 3813A 3AT3B
M-A-H B1[B2
2B|2A 2A|2B
U|lWw ulw
1B[1A 1A[1B
E|V E|V
Note. Do not connect anything to the pins shown as Note. Do not connect anything to the pins shown as
.} [
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(b) Internal wiring diagram

MR-J3W03PWCBLOM-A-H

CNP2A/CNP2B
side connector

v 1A Yell\évvc/léieen 1B
E | 1B e 1A
w | 2aA 2B
U | 2B Red 2A

(c) When fabricating the servo motor power cable

Motor power supply
side connector

\

E
W
U

MR-J3W03PWBRCBLOM-A-H

CNP2A/CNP2B
side connector

Motor power supply
side connector

v 1A Yell\évvc/léfeen BV
E | 1B e 1A | E
w | 2aA 28| w
U | 2B Red 2A | U
—1{3B| B1
—1{3a| B2

When fabricating the servo motor power cable, prepare the following parts, and fabricate it according to
the wiring diagram (3) (b) of this section. Refer to section 15.9.2 for the specifications of the cable to use.

Parts

Description

Connector set

=03

Contact: 1871745-1
(TE Connectivity)

MR-J3WO03CNP2-2P, MR-J3W03CNP2-20P

CN2A/CNZ2B side connector

Rec. housing: 1-1827864-3 or equivalent

0D

Servo motor-side connector

Tab housing: J21DPM-06V-KX
Contact: BJ2M-21GF-M1.0N
(JST)
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15.9.2 Selection example of wires

POINT |

- Refer to section 11.1.5 for SSCNETII cable.
= Wires indicated in this section are separated wires.
= To comply with the UL/CSA standard, use the wires shown in appendix 4 for wiring.
To comply with other standards, use a wire that is complied with each standard.
= Selection conditions of wire size is as follows.
Construction condition: One wire is constructed in the air.
Wire length: 30m or less

(1) Wires for power supply wiring
The following diagram shows the wires used for wiring. Use the wires given in this section or equivalent. The
following table shows the wire size selection example.

Servo amplifier Servo motor
24VDC power 1)
supply Encoder cable
CNP1 CN2A [:H}
+ 24
- 0
L PM Motor power
48VDC power supply cable
supply i I CNP2A
E _

Servo motor

3)

1 Encoder cable
CN2B H

Motor power
supply cable

CNP2B

 —

3)

600V polyvinyl chloride insulated wires (IV wires) and 600V grade heat-resistant polyvinyl chloride insulated
wires (HIV wires) are common size.

Table 15.3 Wire size selection example (IV/HIV wire)

Wire (Note 1)

Servo amplifier
P 1) 24/0/PM/ 2 2) UNV/W/ ™A 3)B1/B2

MR-J3W-0303BN6 | AWG16 (Note 2, 3) AWG19 1.25mm2(AWG16)
Note 1. This is a selection example when HG-AK0336(B) are used for two axes.
2. Insulator OD: 2.9mm
3. Voltage drop will occur according to line impedance and current supplied to
the servo amplifier. Be sure to use this wire.
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(2) For cables

To fabricate encoder cables and servo motor power cables, use the following cables or equivalent.

Table 15.4 Wires for option cables

Characteristics of one core (Note 2)
Length Core | Number Conductor (Note 1) Overall .
Type Model . Structure ) Insulation | . Wire model
[m] size | of cores ; resistance ) diameter
[Wires/mm] [Q/km] coating [mm]
OD d [mm]
Encoder MR- 1t0 10 [ AWG22 6 70/0.08 56 or less 1.17 7.1+=0.3 | (Note 3) TPE - SVP
cable J3WO3ENCBL 70/0.08 (AWG#22 or
OM-A-H equivalent)-3P KB-2237-2
(Bando Densen)
20/30 [AWG22 10 70/0.08 56 or less 1.17 7.7x0.3 | (Note 3) TPE - SVP
70/0.08 (AWG#22 or
equivalent)-5P
(Bando Densen)
Servo MR- 1t0 30 [AWG19 4 150/008 29.1 or 1.63 5.7+0.5 | (Note 4) RMFES-
motor J3WO3PWCBL less A(CL3X) AWG19 4-cores
power OM-A-H (Dyden)
cable MR- 1t0 30 [AWG19 4 150/0.08 29.1 or 1.63 5.7+0.5 | (Note 4) RMFES-
J3WO03PWBRC less A(CL3X) AWG19 4-cores
BLOM-A-H (Dyden)
Note 1. d is as shown below.
PN
Conductor Insulator

2. Standard OD Maximum OD is about 10% greater.
3. Purchase from Toa Electric Industry Co. Ltd.
4. Purchase from Taisei Co., Ltd.

15.9.3 Circuit protector

Power supply specification

Circuit protector (Note)

Control circuit power supply (24VDC)

CP30-BA 1P 1-M 1A

Main circuit power supply (48VDC)

CP30-BA 1P 1-M 5A

Control circuit power supply/main
circuit power supply (24VDC)

CP30-BA 1P 1-M 10A

Note. For operation characteristics, use an intermediate speed type.
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15.10 Absolute position detection system

- If Absolute position erased (25.1) or Absolute position counter warning (E3.[0) has
ACAUTlON occurred, always perform home position setting again. Otherwise, it may cause an
unexpected operation.

POINT |

- For HG-AK series servo motors, if the encoder cable is disconnected, absolute
position data will be erased. After disconnecting the encoder cable, always execute
home position setting and then positioning operation.

= This section does not include the following items. For details of the items, refer to
each section of the detailed description field.

Detailed
Item )
explanation
Confirmation of absolute position data Section 12.4

15.10.1 Features

For normal operation, as shown below, the encoder consists of a detector designed to detect a position within
one revolution and a cumulative revolution counter designed to detect the number of revolutions.

The absolute position detection system always detects the absolute position of the machine and keeps it battery-
backed, independently of whether the servo system controller power is on or off. Therefore, once home position
return is made at the time of machine installation, home position return is not needed when power is switched on
thereafter.

If a power failure or a fault occurs, restoration is easy.

Servo system controller Servo amplifier
|
I —
=I Position data e £
| € §
| 8 o
. e s
— &
Home p;_)gl(t)lon Detecting the | | Detecting the i
,,,,,,,,, number of | |position within| !
CYCO revolutions | [one revolution| |
|
MR-J3BAT
Battery
Servo motor C D)
1 pulse/rev accumulative revolution High speed
counter serial
|: communication
Within one-revolution counter
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15.10.2 Specifications

- Before mounting battery, check the control circuit power supply on, turn off the main
circuit power supply, and check that the charge lamp turns off. Otherwise, an electric
AWARNING shock may occur. In addition, when confirming whether the charge lamp is off or not,
always confirm it from the front of the servo amplifier.

POINT |

= The internal circuits of the servo amplifier may be damaged by static electricity.
Always take the following precautions.
* Ground human body and work bench.
- Do not touch the conductive areas, such as connector pins and electrical parts,

directly by hand.

- Replace the battery with control circuit power supply on and with main circuit power
supply off. Replacing battery with the control circuit power off will erase the absolute
position data.

(1) Specification list

Item Description

System Electronic battery backup type

Lithium battery (primary battery, nominal+3.6V)

Batt
atery Type: MR-J3BAT

Maximum revolution range Home position+32767 rev.

(Note 1) Maximum speed at power failure| 500r/min

Approximately 10,000 hours/2 axes (equipment power supply: off,
ambient temperature: 25°C) (Note 4)

(Note 2) Battery backup time - - -
Approximately 20,000 hours/1 axis (equipment power supply: off,

ambient temperature: 25°C)

(Note 3) Battery life 5 years from date of manufacture

Note 1. Maximum speed available when the shaft is rotated by external force at the time of power failure or the
like

2. Time to hold data by a battery with power off. Replace the batteries within three years since the
operation start whether the power supply is on/off. If the battery is used out of specification, Absolute
position erased (25) may occur.

3. Quality of battery degrades by the storage condition. It is recommend that the battery be used within
two years from the production date. The life of battery is five years from the production date regardless
of the connection.

4. Even if the absolute position detection system is used with one axis, the battery backup time will be
approximately 10,000 hours.
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(2) Structure

Servo amplifier

I

CN4 SSCNET Iicable

L]
]
E CN1A [D)—(D] Controller

—

ANEN NN

Servo motor

MR-J3BAT
={[J=

CN1C

(3) Parameter setting
Set "O000O1" in parameter No.PA03 to enable the absolute position detection system.

Parameter No.PAO3

HENE

—[ Absolute position detection system selection
0: Used in incremental system
1: Used in absolute position detection system

(4) Year and month of manufacture of MR-J3BAT
Production year and month of the MR-J3BAT are indicated in a serial number on the rating plate of the
battery back face.
The year and month of manufacture are indicated by the last one digit of the year and 1 to 9, X(10), Y(11),
Z(12).
For October 2004, the Serial No. is like, "SERIAL: O04XOOOOOO".

MELSERVO MR-J3BAT
3.6V,2000mAh

SERIAL O4XOO0O0O0O0O

”\ MITSUBISHI ELECTRIC CORPORATION
MADE IN JAPAN

The year and month of manufacture
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15.10.3 Battery replacement procedure

- Before mounting battery, turn off the main circuit power supply and check that the
charge lamp turns off. Otherwise, an electric shock may occur. In addition, when
AWARNING confirming whether the charge lamp is off or not, always confirm it from the front of
the servo amplifier.

POINT |

= The internal circuits of the servo amplifier may be damaged by static electricity.
Always take the following precautions.
* Ground human body and work bench.
- Do not touch the conductive areas, such as connector pins and electrical parts,
directly by hand.

(1) When replacing battery with the control circuit power on

()

POINT |

- Replacing battery with the control circuit power off will erase the absolute position
data.

Replacing battery with the control circuit power on will not erase the absolute position data. Refer to section
15.10.4 for mounting procedure of battery on the servo amplifier.
To replace battery with the control circuit power off, refer to (2) of this section.

When replacing battery with the control circuit power off

Replacing battery with the control circuit power off will erase the absolute position data, but battery can be
replaced without erasing the absolute position data in the following procedure.

In this procedure, MR-J3W03BTCBLO03M battery connection cable is required.

MR-J3WO03BTCBL0O3M cannot be added after home position is set. Make sure to connect MR-
J3WO3BTCBLO3M between the servo amplifier and the encoder cable when setting up the encoder cable.
Refer to section 12.5 for the replacement procedure of the battery.

Servo amplifier

[JCN4
(Note)
CN2A 5|/|R-J3WOSBTCBL03M Encoder cable
or I:J m ]
CN2B X
—
Servo motor

MR-J3BAT

Note. Make sure to install MR-J3WO03BTCBLO3M when setting up the encoder cable.
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15.10.4 Battery mounting/removing procedure

(1) Battery mounting procedure

3) Insert the connector of the
battery extension cable to CN4.

2) Connect a battery
extension cable to

the battery.

1) Mount the mounting attachment
for MR-J3BAT on the servo amplifier.

Note. Be careful not to catch battery extension cable on peripheral equipment or by your
fingers. Doing so may cause a disconnection of the CN4 connector due to stress on the

connector connection part.

(2) Battery removing procedure

1) Push down the lever of the 2) Pull out the battery.
mounting attachment for MR-J3BAT.
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15.10.5 Procedure to replace battery with the control circuit power off

(1) Preparation for battery replacement
For the battery replacement, battery for backup is required separately from the battery to be replaced.

Prepare the following batteries.

Name Number and Use Remarks

MR-J3BAT 1 for backup Battery within two years from the production date.

1 for replacement
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(2) Replacement procedure

Servo amplifier Step 1
Connect MR-J3BAT for backup to the battery connector of
JlcNa MR-J3W03BTCBLO3M.

CN2A | MR-J3WO03BTCBLO3M

or
CN2B

Old MR-J3BAT

MR-J3BAT
for backup

New MR-J3BAT

|

Servo amplifier Step 2

Remove old MR-J3BAT from the servo amplifier.
ICN4
CN2A _|MR-J3WO03BTCBLO3M
or I:
CN2B

(Note)
4

a

MR-JSBAT Note. When replacing MR-J3BAT, connect/disconnect the junction-side

L:l for backup
connector.

New MR-J3BAT

Servo amplifier Step 3
Mount new MR-J3BAT to the servo amplifier. Connect the

lead wire plug of MR-J3BAT to the battery extension cable
CN2A _|MR-J3WO03BTCBLO3M connected to the CN4 connector of the servo ampilifier.

|CN4

or
CN2B

New MR-J3BAT

|

MR-J3BAT
for backup
Servo amplifier Step 4
Remove the MR-J3BAT for backup from the battery
lcNa connector of MR-J3WO03BTCBL03M, and the procedure is
cN2A _IMR-J3W03BTCBLO3M completed.

or
CN2B

|

New MR-J3BAT

E

MR-J3BAT
for backup
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App. 1 Difference between MR-J3-B and MR-J3W-B

App. 1.1 Parameter change list

frequency setting

Parameter ) Difference
Name Setting Comment
No. from MR-J3-B
PAO1 Control mode Each axis None
) . Specification | The parameter only supports the regenerative resistor
PAO2 Regenerative option Common
added connected to MR-J3W-B.
PAO3 | Absolute position detection system Each axis
PA04 Function selection A-1 Common
PAO05 to
PAO7 This parameter is not used.
PAO8 | Auto tuning mode Each axis
PA09 | Auto tuning response Each axis None
PA10 In-position range Each axis
PA11 to . .

This parameter is not used.
PA13

Rotation direction selection )
PA14 ) o ) Each axis

(Moving direction selection)
PA15 Encoder output pulses Each axis|Function added| A/B-phase pulse electronic gear setting is added.
PA16 Encoder output pulses 2 Each axis|Function added| A/B-phase pulse electronic gear setting is added.

Used to set a motor ID during the linear servo motor
PA17 Linear servo motor series setting Each axis New drive 9
Used to set a motor ID during the linear servo motor
PA18 Linear servo motor type setting Each axis New drive 9
PA19 Parameter write inhibit Each axis None
Parameter ) Difference
Name Setting Comment
No. from MR-J3-B
. . o .| Specification ) )

PBO1 Adaptive tuning mode (Adaptive filterI)  [Each axis change Tuning mode is deleted.

Vibration suppression control filter tuning Specification
PB02 mode (advanced vibration suppression Each axis P Tuning mode is deleted.

change

control)
PB03 This parameter is not used.
PB04 Feed forward gain Each axis
PB05 This parameter is not used.
PB06 Load to motor inertia moment ratio Each axis
PBO7 Model loop gain Each axis
PB08 Position loop gain Each axis
PB09 Speed loop gain Each axis
PB10 Speed integral compensation Each axis
PB11 Speed differential compensation Each axis None
PB12 This parameter is not used.
PB13 Machine resonance suppression filter 1 Each axis
PB14 Notch form selection 1 Each axis
PB15 Machine resonance suppression filter 2 Each axis
PB16 Notch form selection 2 Each axis
PB17 | Automatic setting parameter
PB18 | Low-pass filter setting Each axis

Vibration suppression control vibration
PB19 PP Each axis
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Parameter . Difference
Name Setting Comment
No. from MR-J3-B

Vibration suppression control resonance )
PB20 ) Each axis
frequency setting

PPBS; 2- This parameter is not used.

PB23 Low-pass filter selection Each axis
Slight vibration suppression control )

PB24 . Each axis
selection

PB25 This parameter is not used.

PB26 Gain changing selection Each axis

PB27 Gain changing condition Each axis

PB28 Gain changing time constant Each axis

Gain changing load to motor inertia )
PB29 . Each axis None
moment ratio

PB30 | Gain changing position loop gain Each axis
PB31 Gain changing speed loop gain Each axis
PB32 Gain changing speed integral Each axis
compensation
PB33 Gain chaTngin.g vibration suppre:ssion Each axis
control vibration frequency setting
Gain changing vibration suppression )
PB34 ] Each axis
control resonance frequency setting
PB35
to This parameter is not used.
PB45
Parameter ) Difference
Name Setting Comment
No. from MR-J3-B
PCO1 Error excessive alarm level Each axis None
PCO02 Electromagnetic brake sequence output  |Each axis
PCO03 Encoder output pulses selection Each axis|Function added| A/B-phase pulse electronic gear setting is added.
PC04 Function selection C-1 Each axis
PCO05 Function selection C-2 Each axis
PCO06 Function selection C-3 Each axis None
PCO7 Zero speed Each axis

PCO08 This parameter is not used.

Specification | The setting to select an output axis of the analog

PC09 | Analog monitor 1 output Common o
change monitor is added.
) Specification | The setting to select an output axis of the analog
PC10 | Analog monitor 2 output Common o
change monitor is added.
PC11 Analog monitor 1 offset Common
PC12 | Analog monitor 2 offset Common
PC13 None
This parameter is not used.
PC14
. . Specification | The setting to select a communicating axis of MR
PC15 Station number selection Common

added Configurator is added.

PC16 This parameter is not used.

PC17 Function selection C-4 Each axis
PC18 to ) . None
This parameter is not used.
PC20
PC21 Alarm history clear Each axis

App. - 2



APPENDIX

Parameter Difference

Name Setting Comment
No. from MR-J3-B
PC22 to ) .
This parameter is not used.
PC26
PC27 Function selection C-9 Each axis None
PC28 to ) .
This parameter is not used.
PC32
Parameter Difference
N Setti C t
No. ame M9 | from MR-J3-B emmen
PDO1 This parameter is not used. None
PD02 Input signal automatic ON selection Each axis|Function added| Automatically ON function for FLS and RLS is added.
PDO03 to
PDOG This parameter is not used. None
Output signal device selection 1 . | Specification .
PDO7 (A-axis: CN3-12 B-axis: CN3-25) Each axis change Connector pin numbers are changed for MR-J3W.
Specification
PD08 | This parameter is not used. P Cannot be assigned to MR-J3W-B.
change
Output signal device selection 3 . | Specification .
PDO09 (A-axis: CN3-11  B-axis: CN3-24) Each axis change Connector pin numbers are changed for MR-J3W.
PD10 to ) .
This parameter is not used.
PD13
PD14 Function selection D-3 Each axis None
PD15 to ) .
This parameter is not used.
PD32
Parameter Difference
N Setti C t
No. ame eI | from MR-J3-B emmen
PF06 Function selection F-5 Each axis| New addition

Used for MR-J3W-0303BN6 servo amplifier.
PF12 Electronic dynamic brake operating time |Each axis| New addition

Parameter Name Settin Difference Comment
No. 9| from MR-J3-B
PSO01 Linear function selection 1 Each axis|Function added
PS02 Linear encoder resolution setting Each axis| Function added

Numerator
Linear encoder resolution setting

PS03 Denominator Each axis|Function added
PS04 Linear function selection 2 Each axis|Function added )
- — Not used for rotary servo motors. Used for linear
Linear servo motor control position . . .
PS05 | jeviation error detection level Each axis|Function added| servo motors. (Factory setting does not need to be
i changed.)
PS06 Linear servo motor control speed Each axis| Function added

deviation error detection level

Li t trol thrust deviati
PSO7 inear serv9 motor control thrust deviation Each axis| Function added
error detection level

PS08 | Linear function selection 3 Each axis|Function added
PS09 Magnetic pole detection voltage level Each axis|Function added
PS10 to ) .
This parameter is not used. None
PS16

Minute position detection method function

PS17 selection Each axis| Function added Not used for rotary servo motors. Used for linear
PS18 ‘Mmu‘tg po.smor) detectloq method Each axis| Function added| S motors.
identification signal amplitude
PS19 to ) .
This parameter is not used. None
PS32
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Parameter ) Difference
No. Name Setting from MR-J3-B Comment
Po01 Function selection O-1 Common| New addition | All-alarm all axis stop function is added.
Axis selection for graphing analog data » Axis selection for analog data channels in MR
Po02 ] Common| New addition . )
(MR Configurator) Configurator is added.
Axis selection for graphing digtal data (MR . Axis selection for digital data channels in MR
Po03 ) Common| New addition . )
Configurator) Configurator is added.
Po04 Function selection O-2 Common| New addition | Used for MR-J3W-0303BN6 servo amplifier.
P05 to This parameter is not used. None
Po16
App. 1.2 Comparison of alarms and warnings
Warning Detection Stop Difference .
No. Name method | method | from MR-J3-B Comment - Precautions
10 Undervoltage Common| All axis None
11 Switch setting error Common| All axis New alarm Oc.curs wh.en t.he rotary switch or the DIP
switch setting is faulty.
12 Memory error 1 (RAM) Common| All axis
13 Clock error Common | All axis
15 Memory error 2 (EEP-ROM) Common | All axis
16 Encoder initial communication error 1 Each axis|Each axis None
17 Board error Common| All axis
19 Memory error 3 (Flash-ROM) Common| All axis
1A Motor combination error Each axis|Each axis
1E Encoder initial communication error 2 Each axis|Each axis| New alarm Oceurs when .the cause of an alarm exists at
the encoder side.
1F Encoder initial communication error 3 Each axis|Each axis| New alarm | Occurs when the encoder is not supported.
20 Encoder normal communication error 1 |Each axis|Each axis None
21 Encoder normal communication error 2 |Each axis|Each axis| New alarm Occurs when ‘the cause of an alarm exists at
the encoder side.
24 Main circuit error Each axis| All axis None
25 Absolute position erase Each axis|Each axis
27 Initial magnetic pole detection error Each axis|Each axis| New alarm | Alarm for the use with a linear servo motor.
28 Linear encoder error2 Each axis|Each axis| New alarm | Alarm for the use with a linear servo motor.
2A Linear encoder error1 Each axis|Each axis| New alarm | Alarm for the use with a linear servo motor.
30 Regenerative error Common| All axis
31 Overspeed Each axis|Each axis
32 Overcurrent Each axis| All axis
33 Overvoltage Common| All axis None
34 SSCNET receive error 1 Each axis|Each axis
35 Command frequency error Each axis|Each axis
36 SSCNET receive error 2 Each axis|Each axis
37 Parameter error Each axis|Each axis
42 Linear servo control error Each axis|Each axis| New alarm | Alarm for the use with a linear servo motor.
45 Main circuit device overheat Common| All axis
46 Servo motor overheat Each axis|Each axis
47 Cooling fan error Common | All axis
50 Overload 1 Each axis|Each axis None
51 Overload 2 Each axis|Each axis
52 Error excessive Each axis|Each axis
8A USB communication time-out error Common| All axis
8E USB communication error Common| All axis
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Warning Detection Stop Difference .
No. Name method | method | from MR-J3-B Comment - Precautions
L ) ) ) Occurs when the temperature inside the
91 Main circuit device overheat warning Common New warning . ]
servo amplifier reaches the warning level.
92 Battery cable disconnection warning Each axis
96 Home position setting warning Each axis
9F Battery warning Each axis None
EO Excessive regeneration warning Common
E1 Overload warning 1 Each axis
E2 Linear servo motor overheat warning Each axis New alarm | Alarm for the use with a linear servo motor.
E3 Absolute position counter warning Each axis
E4 Parameter warning Each axis
E6 Servo forced stop warning Common| All axis
E7 Controller forced stop warning Common| All axis
E8 Cooling fan speed reduction warning Common None
E9 Main circuit off warning Common
EB The other axis fault warning Each axis| All axis
EC Overload warning 2 Each axis
ED Output watt excess warning Each axis

App. 2 Signal layout recording paper

CN3
\
1 14
2 e |- 16
MO1 ——|MO2[—=
4 L AAT jarA
LB-A 5 LBR-A| 8

6 | Al 19 lLArRS

LB-B 7 LBR-B 20
8 DI1-A 21 DI1-B
DI2-A 9 DI2-B 22
10 DI3-A 23 DI3-B
EM1 P DICOM 24
12 25
13 26
DOCOM

L—
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App. 3 COMPLIANCE WITH CE MARKING

App. 3.1 What is CE marking?

The CE marking is mandatory and must be affixed to specific products placed on the European Union. When a
product conforms to the requirements, the CE marking must be affixed to the product. The CE marking also
applies to machines and equipment incorporating servos.

(1) EMC directive
The EMC directive applies to the servo units alone. This servo is designed to comply with the EMC
directive. The EMC directive also applies the servo-incorporated machines and equipment. This requires
the EMC filters to be used with the servo-incorporated machines and equipment to comply with the EMC
directive. For specific EMC directive conforming methods, refer to the EMC Installation Guidelines
(IB(NA)67310).

(2) Low voltage directive
The low voltage directive applies also to servo units alone. This servo is designed to comply with the low
voltage directive.

App. 3.2 For compliance

Be sure to perform an appearance inspection of every unit before installation. In addition, have a final
performance inspection on the entire machine/system, and keep the inspection record.

(1) Servo amplifiers and servo motors used
Use the servo amplifiers and servo motors which standard product.
Servo amplifier : MR-J3W-0303BN6 - MR-J3W-[IB
Servo motor series : HG-AKO - HF-MPO - HF-KPO - HF-SPO - HC-UPO - HC-LPO - HG-JPO

(2) Structure
(a) MR-J3W-0303BN6

Control box

. Reinforced
insulating type Circuit
24VDC protector
power supply
for control circuit
 Reinforced
insulating type Circuit Servo motor

48VDC/24VDC protector o4 Servo
y
power supply amplifier

M
for main circuit I ==y Q
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(b) MR-J3W-22B to MR-J3W-1010B
The control circuit provide safe separation to the main circuit in the servo amplifier.

Control box

Reinforced insulating type

24VDC
power
supply
No-fise Magnetic |
breaker contactor Servo motor
Servo
MCCB MC amplifier

D O
C)

(a) Operate the servo amplifier at pollution degree 2 or 1 set forth in EN 60664-1. For this purpose, install
the servo amplifier in a control box which is protected against water, oil, carbon, dust, dirt, etc. (IP54).

(b) Use the product under the following conditions.

Item Environment
(Note) Operation [°c] 0to 55
ote
F 32to 131
Ambient LF] °
Storage, [°cl —20to 65
temperature .
Transportation [°F] —41t0 149
Operation, St )
Ambient humidity peration, sforage 90% RH or less
Transportation
Altitude Operation, Storage 1000m or less
Transportation 10000m or less

Note. Ambient temperature is the internal temperature of the control box.

(4) Power supply
(a) This servo amplifier can be supplied from star-connected supply with earthed neutral point of
overvoltage category Il set forth in EN 60664-1. However, when using the neutral point of 400V
system for single phase supply, a reinforced insulating transformer is required in the power input
section.

(b) For the interface power supply, use a 24VDC power supply with reinforced insulation on I/O terminals.
(5) Grounding (except MR-J3W-0303BN6)

(a) To prevent an electric shock, the PE terminal (marked @) of the servo amplifier must be connected to
the PE of the control box.

(b) Do not connect two ground cables to the same protective earth (PE) terminal. Always connect cables
to the terminals one-to-one.

PE terminals | © @

PE terminals
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(6)

()

8)

(c) If an earth leakage circuit breaker is used, always earth the protective earth (PE) terminal of the servo
amplifier to prevent an electric shock.

Wiring and installation
(a) The wires to be connected to the terminal block of the servo amplifier must have crimping terminals
provided with insulating tubes to prevent contact with adjacent terminals.

Insulating tube

Wire

Crimping terminal

(b) Use the servo motor side power connector which complies with the EN Standard. The EN Standard-
compliant power connector sets are available as options.

(c) The Servo amplifier must be installed in the metal cabinet (control box).

Peripheral devices, options

(a) Use the circuit breaker and magnetic contactor models which are EN Standard-compliant products
given this Servo Amplifier Instruction Manual. Use a residual current device (RCD) of type B. When it is
not used, provide insulation between the servo amplifier and other device by double insulation or
reinforced insulation, or install a transformer between the main power supply and servo amplifier.

(b) The sizes of the wires given this Servo Amplifier Instruction Manual meet the following conditions. For
use in any other conditions, follow Table 6 and Annex D of EN 60204-1.
- Ambient temperature: 40°C (104°F)
* Sheath : PVC (polyvinyl chloride)
* Installation on wall surface or open cable tray

(c) Use the EMC filter for noise reduction.
Performing EMC tests
When EMC tests are run on a machine/device into which the servo amplifier has been installed, it must

conform to the electromagnetic compatibility (immunity/emission) standards after it has satisfied the
operating environment/electrical equipment specifications.
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App. 4 COMPLIANCE WITH UL/CSA STANDARD

This servo amplifier complies with UL 508C and CSA C22.2 No.14 standard.
Refer to section 1.3 (2) for the servo amplifier model names described in the tables and figures.

(1) Servo amplifiers and servo motors used

Use the servo amplifiers and servo motors which standard product.

(2) Installation

Servo amplifier

Servo motor MRJIW= | \iR-yaw-228 | MRy3W-448 | MRyaw-778 | MRS3W-
0303BN6 1010B
A-axis/B-axis | A-axis/B-axis | A-axis/B-axis | A-axis/B-axis | A-axis/B-axis

HG-AK0136 O
HG-AK0236 O
HG-AK0336 O
HF-MP053 ) O (Note1)
HF-MP13 ) O (Note1)
HF-MP23 O O
HF-MP43 O O (Note1) O (Note1)
HF-MP73 O O
HF-KP053 O O (Note1)
HF-KP13 O O (Note1)
HF-KP23 O O
HF-KP43 @) O (Note1) O (Note1)
HF-KP73 O O
HF-SP51 O (Note1) )
HF-SP81 O
HF-SP52 O (Note1) O
HF-SP102 O
HC-LP52 O (Note1) O
HC-LP102 O
HC-UPT72 O (Note1) )
HF-JP53 O (Note2) | O (Note2, 3)
HF-JP73 O (Note2) O (Note2)
HF-JP103 O (Note2)

Note 1. When using this servo amplifier with software version B2 or below, it is required to set
parameter No.Po04 to "I 01", For the servo amplier with software version B3 or above,
setting the parameter is not required.

2. The servo motor is available for servo amplifiers with software version B3 or above.
3. For this combination, the maximum torque of the HF-JP53 servo motor will be 400% of rated

torque.

The MR-J3W series have been approved as the products which have been installed in the electrical

enclosure.

The minimum enclosure size is based on 150% of each MR-J3W combination.
And also, design the enclosure so that the ambient temperature in the enclosure is 55°C (131°F) or less,

refer to the spec manual.

The Servo amplifier must be installed in the metal cabinet (control box).
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(3) Short circuit rating (SCCR: Short Circuit Current Rating)
Suitable For Use In A Circuit Capable Of Delivering Not More Than 100 kA rms Symmetrical Amperes,
500V Maximum.

(4) Flange
Mount the servo motor on a flange which has the following size or produces an equivalent or higher heat
dissipation effect.

Flange size Servo motor
[mm] HG-AK HF-MP HF-KP HF-SP HC-UP HC-LP HF-JP
0136/0236/
150x150% 3
0336

250 x 250 X 6 053/13/23 053/13/23
51/81

250 x 250 x 12 43 43 52/102 53/73/103
52/102

300 x 300x% 12 73 73

550 x 550 x 30 72

(5) Capacitor discharge time
The capacitor discharge time is as follows. To ensure safety, do not touch the charging section for 15
minutes after power-off. (except MR-J3W-0303BNG6)

Servo amplifier Discharge time (min)
MR-J3W-22B 5
MR-J3W-44B 6
MR-J3W-77B/ 1
MR-J3W-1010B

(6) Overload protection characteristics
An electronic thermal relay is built in the servo amplifier to protect the servo motor, servo amplifier and
servo motor power line from overloads. The operation characteristics of the electronic thermal relay are
shown below. It is recommended to use an unbalanced torque-generated machine, such as a vertical
motion shaft, so that unbalanced torque is not more than 70% of the rated torque. When closely mounting
MR-J3W-0303BN6, use it with 75% or less effective load torque, and with ambient temperature between 0
to 45°C. When closely mounting MR-J3W-44B, use it with 90% or less of effective load torque.
Servo amplifier MR-J3W series have each solid-state servo motor overload protection. (The motor full load
current is 115% rated current.)
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1000 . 100
AN N During 100 N
~<_ operation 3 During
», N @ / \ o;enrr;?ion
) ~ [} During servo lock
£ During servo lock E ., /
5 10 T S 10 :
s \ \ : \
g . 2
(@) AN N (@] N
1 - 1 R
0.1 0.1
0 100 o200 300 0 100 200 300 400
Load ratio [96] Load ratio [%]
HF-MP053/13 HF-MP23/43/73
HF-KP053/13 HF-KP23/43/73
HG-AK0136/0236/0336 HF-SP51/81/52/102
HC-UP72
HC-LP52/102
HF-JP53/73/103
(7) Selection example of wires
To comply with the UL/CSA Standard, use UL-approved copper wires rated at 60/75°C (140/167°F) for
wiring.
Wires (Note 1)
- (Note 3) (Note 2, 3)
Servo amplifier (Note 2) THM1 - |24-0-PM-
Lilsls- | Liu-Ly |[U-V-W- P+-C P+-D B1 - B2 THM P
D &
MR-J3W- AWG16
0303BN6 AWGT9 (Note 4)
MR-J3W-22B
MR-J3W-44B 1-25mm?®
prm? (AWGH4 (AWG16) 0.2mm?
MR-J3W-77B mm? ( ) (AWG24)
MR-J3W-
1010B

Note 1. Wires are selected based on the highest rated current among combining servo motors.
2. This wire size indicates the size of cable extension which is used when the wiring length exceeds 10m.
3. Use the crimping terminal specified as below for the PE terminal of the servo amplifier.

Crimping terminal: FVD2-4
Tool (body)

Manufa

cturer 1 JST

1 YNT-1614

Tightening torque: 1.2 N - m
4. Insulator OD : 2.9mm
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(8) About wiring protection

For installation in United States, branch circuit protection must be provided, in accordance with the National
Electrical Code and any applicable local codes and per the table below.
For installation in Canada, branch circuit protection must be provided, in accordance with the Canada
Electrical Code and any applicable provincial codes and per the table below.
Use the molded-case circuit breaker or a Class T fuse indicated in the table below.

(a) MR-J3W-0303BN6

Power supply specification

Circuit protector (Note)

Control circuit power supply (24VDC)

CP30-BA 1P 1-M 1A

Main circuit power supply (48VDC)

CP30-BA 1P 1-M 5A

Control circuit power supply/Main
circuit power supply (24VDC)

CP30-BA 1P 1-M 10A

Note. For operation characteristics, use an intermediate speed type.

(b) MR-J3W-22B to MR-J3W-1010B

Servo motor total output

Molded-case circuit breaker (Note)

Fuse

Current Voltage AC [V] Current [A] Voltage AC [V]
300W or less 30A frame 5A 15
From over 300W to 600W [ 30A frame 10A 240 20 300
From over 600W to 1kW 30A frame 15A 20
From over 1kW to 2.0kW 30A frame 20A 30

Note. Listed no-fuse breakers are for when the power factor improving reactor is not used.

(9) Options, peripheral devices

Use the UL/CSA Standard-compliant products.

(10) Connection example
(a) MR-J3W-0303BN6

Main circuit
"~ power supply:

24VIDC
]

48VDC ~
Circuit

~_Main circuit
power supply:

24VDC

k
|
protector
|
T
|
|
|

protector

Servo amplifier

,,,,,,,,

A-axis servo motor

24VDC " | __
Circuit

I
.

,,,,,,,,,,,,,,,,,

B-axis servo motor
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(b) MR-J3W-22B to MR-J3W-1010B

Servo amplifier .
MCCB or A-axis servo motor
fuse MC
Power ‘ =~
supply /‘/ /‘/
/ /

(11) Approval mark of UL/CSA standards

This servo amplifier complies with UL and CSA standards and is labeled with the corresponding approval
mark.

Approval mark: NRTL Listing to UL 508C

A

TUVRheinland

Testing by TUV Rheinland according to UL and CSA standards
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App. 5 Handling of AC servo amplifier batteries for the United Nations Recommendations on
the Transport of Dangerous Goods

United Nations Recommendations on the Transport of Dangerous Goods Rev. 15 (hereinafter
Recommendations of the United Nations) has been issued. To reflect this, transport regulations for lithium
metal batteries are partially revised in the Technical Instruction (ICAO-TI) by the International Civil Aviation
Organization (ICAO) and the International Maritime Dangerous Goods Code (IMDG Code) by the International
Maritime Organization (IMO).

To comply the instruction and code, we have modified the indication on the package for general-purpose AC
servo batteries.

(1) Target model
Battery (Cell): MR-J3BAT, MR-BAT, AGBAT
Battery unit (Battery): MR-J2M-BT

(2) Purpose
Safer transportation of lithium metal batteries.

(3) Change in regulations
The following points are changed for lithium metal batteries transportation by sea or air due to
Recommendations of the United Nations Rev. 15 and ICAO-TI 2009-2010 edition. For lithium metal
batteries, cells are classified as UN3090, and batteries contained in or packed with equipment are
classified as UN3091.

(a) A package containing 24 cells or 12 batteries or less that are not contained in equipment are no longer
exempt from the following: attachment of a handling label, submission of the Shipper's Declaration for
Dangerous Goods, and a 1.2m drop test.

(b) A battery handling label (size: 120 X 110mm) is required. Emergency telephone number must be filled
out in the additional handling information of the Shipper's Declaration for Dangerous Goods.

(c) New handling label design containing battery illustration (Figure) must be used.

7]

SESRRERRRRRRRRRNRRRRRRRRNRNNNRNRSRNNNRRSRNNNNY

CAUTION!

. K

Lithium Metal batteries

DO NOT LOAD OR TRANSPORT
PACKAGE IF DAMAGED
For more information,call

+81-3-3218-3639
International

SILILLILIL IS LSS LIS SIS SIS SIS IS/,

7

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

Figure. Example of Mitsubishi Label with Battery lllustration (size: 120 X 110mm)

(4) Action taken by Mitsubishi
The following caution will be added to the packages of the target batteries.
"Containing lithium metal battery. Regulations apply for transportation."
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(5) Transportation precaution for customers
For sea or air transportation, the handling label (Figure) is required for the package of a Mitsubishi cell or
battery and the outer package containing several packages of Mitsubishi cells or batteries. Documentations
like the handling label in the specified design and the Shipper's Declaration for Dangerous Goods are
required. Please attach the documentations to the packages. The above change will not affect the function
and performance of the product.

App. 6 Symbol for the new EU Battery Directive

Symbol for the new EU Battery Directive (2006/66/EC) that is plastered to general-purpose AC servo battery is
explained here.

Note. This symbol mark is for EU countries only.

This symbol mark is according to the directive 2006/66/EC Article 20 Information for end-users and
Annex .

Your MITSUBISHI ELECTRIC product is designed and manufactured with high quality materials and
components which can be recycled and/or reused.

This symbol means that batteries and accumulators, at their end-of-life, should be disposed of
separately from your household waste.

If a chemical symbol is printed beneath the symbol shown above, this chemical symbol means that the
battery or accumulator contains a heavy metal at a certain concentration. This will be indicated as
follows.

Hg: mercury (0.0005%), Cd: cadmium (0.002%), Pb: lead (0.004%)

In the European Union there are separate collection systems for used batteries and accumulators.

Please, dispose of batteries and accumulators correctly at your local community waste
collection/recycling centre.

Please, help us to conserve the environment we live in!
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App. 7 Recommended cable for servo amplifier power supply

The following information is as of September 2012. For the latest information, contact the manufacturer.
Manufacturer: Mitsubishi Electric System & Service Co., Ltd.
<Sales office> FA PRODUCT DIVISION mail: oss-ip@melsc.jp

(1) Specifications
Primary side power supply cable
Minimum ) Applicable
o Insulator Insulation
Product Model Wire size . bend ) standard
material ) outer diameter )
radius (wire part)
L SC-EMP0O1CBLO PVC (red, Approximately
1) | Main circuit power supply AWG14 x 3pcs. ) 30mm
M-L white, blue) 3.6mm
2) | Control circuit power suppl SC-ECPO1CBLL AWG16 x 2pcs PVe 30mm Approximately
ircuit power su .
P i M-L PSS (red, white) 3.2mm | UL 1063/
. . SC-ERG01CBLO MTW
3) | Regenerative option AWG14 x 2pcs. 30mm )
M-L Approximately
— - - PVC (black)
Built-in regenerative resistor short | SC-ERG02CBLO01 3.6mm
Hl . AWG14 x 1pcs. —
circuit connector M-L
A symbol "0" in the model name indicates a cable length.
Motor side power supply cable
o Material Minimum Finished outer Applicable
Product Model Wire size Outer bend . standard
Insulator ) diameter )
sheath| radius (wire part)
SC-EPWS1CBLO A imatel
5) Standard AWG18 X 4C somm | PPNV 1 13013
. . M-H-L 6.2mm
— Direct connection to 7
ong .
rotary servo (up to 10m SC-EPWS1CBLO A tely | UL AWM
5| e serve ) | bending AWG19x4C | ETFE 40mm | "PPrOXImaEl
) M-H-H 5.7mm 2103
life
A imatel
7) | Linear servo (up to 10m) AWG18x 4C 50mm pp6r02xr|]r1nr: Y1uL13cLs
i SC-EPWS2CBLO
I1_g1ea/|j ser:o (more th?n Standard ML PVBC A ) w | UL AWM
8) m)/junction connection AWG16 X 4C pve | (black)| 90mm pproximately
to rotary servo (more than 11.1mm 2501
10m)
A imately | UL AWM
9) | Linear servo (up to 10m) AWG19x 4C 40mm | "PPrOXImaEl
Lon 5.7mm 2103
Linear servo (more than bendiig SC-EPWS2CBLO ETFE
10m)/junction connection ) M-H Approximately | UL AWM
10) life AWG14 x4C 75mm
to rotary servo (more than 10.5mm 2501
10m)

A symbol "O0" in the model name indicates a cable length.
A symbol "Hl" in the model name is "A1" or "A2". A1: Load side lead, A2: Opposite-to- load side lead.
The characters "-H" or "-L" at the end of a model name indicate a bending life. A model name with the characters "-H" has a long bending
life. A model name with the characters “-L” has a standard bending life.
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(2) Outline drawing
[Unit: mm]

1) [SC-EMP0O1CBLOM-L] 2) [SC-ECP0O1CBLOM-L] 3) [SC-ERGO01CBLOM-L]

Amplifier side Power supply side Amplifier side Power supply side Amplifier side Regenerative option side
24 L [m] 23 L (m) 23 L [m]

ol =5 < =2 < =

4) [SC-ERG02CBLO1M-L] 5)/6) [SC-EPWS1CBLOM-M-L/ 7) 8)/9) 10) [SC-EPWS2CBLOM-L/
Ampifersice SC-EPWS1CBLOM-M-H] SC-EPWS2CBLOM-H]

Amplifier side Motor side Amplifier side Motor side

23 L [m] _ 30 23 Lm
200 ‘ ‘ ‘ 200 200

Eéjz\:ic@j :

I :
J =4 O e v bondog 1o Aspesimacly 057
=Ll Cable outer diameter: 7) Standard 10m or less Approximately ¢6.2

o QI e 8) Standard 11to 30m Approximately ¢11.1
S m@ - =i 9) Long bending life 10m or less Approximately $5.7

10)Long bending life 11 to 30m Approximately ¢10.5

A symbol "O0" in the model name indicates a cable length.

App. - 17



APPENDIX

App. 8 Certificate by Certification Body

(1) EN

MR-J3W series servo amplifiers are certificated in compliance with EN described in the Low-voltage

directive.

(a) MR-J3W-0303BN6

Zertifikat Certificate
N s
Zectifikat Nr. Certificate No,  Blatt Page TUVRheinland
R 50243863 0001
Thr Zeichen Client Reference Unser Zeichen Gur Refarence Ansstellungrdetnr:  Date of fzsue
T.E. ZO-SHY- 123091833 001 15,01.2013  (dafnaln)
| Genehm License Holder F o

Mitgublshi Electric Corp.
Hagoya Works

1-14, Yada-minami 5-chome
Higashi-ku, Nagoya-shi, RAichi
461-8670 JAPAN

‘ertipungsstitte Manufacturing Plant
Mitsubishi Electric Corp.
Nagoya Works
1-14, Yada-minami 5-chome
Higashi-ku, Nagoya-shi, Aichi
461-8670 JAPAN

Priifreichen Test Mark

Gepriift nack Tested ace. fo
EN £1800-5-1:2007
EN E0950-1:2006+A11+A1+A12

Zertifizieries Prodokt  (Gerliteidentifikation)
Certified Product

Type Designation . MR-J3W-uvrb-wys

(Product Identification)
Control Unit AC SERVO DRIVE UNIT

Lizenzentgelte - Kinhest
Ligense Fee - Unit

(]

u, v, r, t, w, ¥, ¥ = see Appendix 1

Rated Voltage

DC 24V or DC 48V

{Main Power}

DC 24V (Control Power)

Rated Curreat

4.2A or 2.1A [Main Power)

0.88 (Control Power)

Brotection Claes : III
Hated Cutput Values :

Cvervoltage Category: II
Polluticon Degree ;2

3 phase 48V/2.5A or 24V /2.5A
hpbient Temperature : 0°C to 55°C

Remark: The unit must be installed in accordance with

the manufacturer’'s instructicns.

ANLAGE (Appendix): 1

Dem Ze t Progf- e Zer wnd die et
mﬁl.uzhgw;‘:“w' wﬁmnrm’:&g}m e bernirigy die Konfo

det Produktes st den

in Léndern, hﬁmmﬂnﬁhmmmrwmw& Faaten Sesttlich
berracheet weirdd

werden Die Hersteilurey des

ARfoederungen

zeviifizterten Produkses tibanwacki
Thir certficate is baved an arr Testing and Cermfloation Reguiaton and stutes e conformiy

af the prodict wik fe Stansards and teving
rEQUUTEERLT R SOMMIFES Witere

TV
Tel (#2208 06 - 1371 e-mal certovali
Fax: (+4522138 06 - 3935 mmmm

G W TR R el T e o, U s s WA, i o

rrglnements op medicated above. Arny addironal
L= product &5 going fo be marketed Rave i be considered

wadiionatly. mrmm'mgqrdwmmmmumbm"wmmm
LGA Products Ggwbﬂ Tlll}‘stmﬂn 2 - 9431 Niirnberg

Dipl-Ing. (FE J. Taglor

Supplementation: Refer to section 15.1.3 (2) for the models shown in "see Appendix 1".
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(b) MR-J3W-01B

Zertifikat Certificate
TOVRheinland

Zertifilat Nr. Certificate No. Blatt Page
R 50143225 0001
Ihr Zeichen Client Reference Unser Zeichen Our Reference Ansstellungsdatum Idla:eﬁaf Tesue
20080304 Z0-SHY- 12307018 001 18.12.2008  (dawmalr)
Genehmigungsinhaber License Holder Fertigungsstitte Manufactuwring Plant
Mitsubishi Electric Corp. Mitsubishi Electric Corp.
WNagoya Works Nagoya Works
5-1-14 Yada-Minami, Higashi-ku 5-1-14 ¥ada-Minami, Higashi-ku
Nagoya-ghi, Aichi Nagoya-shi, Aichi
461-8670 JAPAN 481-8870 JAPRN
Prifzeichen Test Mark Gepriift nach Tested ace. to
EN SLBOD-5-1:2007
@w.t{ll(q’%
:“ . = mauanT
= A = GEFROFT
55 tivikeiriszd = THRE
Z F APFROVED
.a“ﬁnnun"ﬁ
ZFertifiziertes Produkt ({Geriiteidentifikation) Lizenzentgelte - Einheit
Certified Product (Product Identification) License Fee - Unit
Steuergerdt AC SERVO DRIVE UNIT
Type Designation 1 MR-JIW-uvih-wxyz 5
W= 22, 44, 104, 1010, 2015 or 207 1
v = A or B 1
¥ = 8 or blank 1
Y = 00 - 9939 or blank 1
t,w,2 = (oee Appendix 1) 3
Rated Weoltage i JAC200-240V or AC200-240V, 50/60H=z
Ratecd Current 1 [see Appendix 1)
Frotection Class : T
Rated Cuctput Values : (see Appendix 1)
Aombient Temperature : 090 to 55°C
overvoltage Category: IIT (IACZO00-240V) or IT (AC 200-240V)
Follution Degres E
Remarks: Fower circuite and secondary control circuite
provide protective separation.
The unit must be installed in accordance with
the manufacturer's inatructions.
A L
=\ yilvAheinland
1t T 12
ANLAGE (Appendix): 1 ‘%\
t

Drene Zervifikar degi unsere Prif- und Zerrifizie rimgrordnimg Imgronee sin e besidngr aie Koo
elex Prochiokies mil den oben gemanien Slawcnrels wnd Friffgnreilagen. Busdrgliche Arforderungen

i Lénderm, i denen dag Produki in Verkelr gebrach! werden sall, milssen sditziick Fertilizierungssielle
Inetracivier werden, e Herrieliung des zertifizierten Produkres wivd Tbarvache.

Thix cervificae i hased on pur Tertog and Cortificarion Regrlmion anal seotes she confenniy
o e pvefivet wink e sreniderds end hesting regrivements af indivated eheve, Ay adalions]
Pl I annlieg where the lumdm * i polig o Dz markered have s be cangidered
ndefitioviaily. The monigirctaring of e certiffed prowuct &8 dufiecs to sarveillines,

TUV Rheinland Product Safety GmbH, Am Graven Stein, D-51105 Kéln
Tel: {(+4022118 06 - 13 71 e-mail: cort-validiy &de. v com
Pax; (449722158 06 - 39 35 hetpeffwnrw fuv comisafety

Supplementation: Refer to section 1.5 (2) for the models shown in "(see Appendix 1)".
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(2) UL/CSA standard

MR-J3W series servo amplifiers are certificated in compliance with UL/CSA standard.

(a) MR-J3W-0303BN6

Certificate L_
—* CU 72130058 01 —

Ce rtiﬁ cate TUVRheinland

License Holder: Manufacturiog Flant:

Mitsubishi Elsctric Corporation Mitsubishi Electric Corporation
Nagoya Works Nagoya Works

i-14 Yada-Minami S5-chome 1-14 Yada-Minami 5-chome
HIGASHI-KU, NAGOYA 451-8670 HIGASHI-KU, MNAGCYR 461-8670
JABAW JABAN

Test ceport no.: USATT 12311515 Q01 Client Reference: T . E.

Tested to: UL 508C R11.10

CAN/CSR C22.2.14-10

Certifled Product: AC SERVO DRIVE UNIT License Fee - Units
Model Deaignation: ME=J3W-uvIt-wyz 7
u, ¥, ¥, T, w, ¥, ¥, 2 = s@é= Appendix (Constr. Data Form)
Rated Voltage: DC 24V or DC 48V (Main Power)
CC 24V (Control Powsr)
Rated Current: 4,28 or 2.1lA (Main Paower)
0.%n (Contrel Power)
Protection Class: II1
Output Ratings: 2 phade 48V/Z.5A or 24V/2.5R

Owvervoltage Category: IL
Pollution Degrae: 2

Special Remarks: To be installed according to the
licensee's installation instructions.

Appendix: 1, 1-4

Signature Date of Isme
Ea;ozx§n13
%;ré’
Digl-Ing. (FH) 3. Taylor
l QA Certification Officar

U Rhalniand of Narth Amenca. Ine 3 Commenoe Roed, Mewtman, G DS470, Tal (303, £26-C080 Fan (205} 1204008
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(b) MR-J3W-OIB

Certificate

Certificate no.

CU 72091981 01 |

License Holder:

Mi bighi Electric Corporation
ya Works

14 Yada-Minami 5-chome
HIGASHI-KU, HNAGOYA 461-8670
JAEAN

Manufacturing Plant:

Mitsubishi Electric Corporation

Nagoya Works

1-14 Yada-Minami S5-chome
HIGASHI-KU, NAGOYA 461-8670
JAPAN

USA-DS 30972607 001
UL S08C R2.08
CAN/CSA C22.2 No.

Test report no.:

Tested to:

14-05+GI1+GI2+GI3

Client Reference: Takeo Enomoto

Certified Producl: AC Servo Drive Unit

License Fee = Units

Model Designation: MR-J3W-uvi-wxyz
u ] v=A,B; t=blank;
W FH,FR,FS,Kn,
x=5,blank; y=0 9. blank;
®, Ux, Vi, Wx, XX, ¥x, Zx (x=00-999)
Rated Veoltage: AC 200-240V or 3 AC 200-240V, s0/60Hz
Rated Current: 3.5A (u=22); 6.1A (u=44); 9.8A (u=104);
13.9A (u=1010); 19.1A (u=2015); 25.1A (u=207)
ection Class: I
ut Current: 1.5A (u=22); 2.8A (u=44); 6.0/2.8A (v
6.0A (u=1010); 11.0/8.0A (u=2015); 18.6/6.7A
hppendix: 1, 1-3

Licensed Test mark:

Date of Issue

Signature

A
L;e‘/_,fc_/ _—

f{r'ff g 7

2
Dipl-Ing. M. Glagla
QA Certification Officer

FHhenEng of HOCD Amanca, Wi, 12 Commenos Road, Rwices, &

TR, Tl (2003 A0 P (0] Do
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Print Data *Manual Number Revision

Mar. 2010 SH(NA)030073-A | First edition

Dec. 2011 SH(NA)030073-B | Section 2.4(2)(3) The description is changed.

Nov. 2012 SH(NA)030073-C | MR-J3W-0303BN6 and MR-J3W-1010B servo amplifiers are added.

HF-SP81/HF-SP102/HC-LP102/HF-JP53/HF-JP73/HF-JP103/HG-AK0136/HG-
AK0236/HG-AK0336 servo motors are added.
LM-K2 linear servo motor is added.

Direct drive motor is added.

«About the manual»
Section 1.1
Section 1.3

Section 1.4
Section 1.5 (2)
Section 1.6
Section 3.1

Section 3.3.1 (2)
Section 3.3.3

Section 3.3.3 (2)
Section 3.5 (2)(b)

Section 3.7.1
Section 3.7.2 (4)
Section 3.10.2 (1)(b)
Section 3.10.2 (2)(a)
Section 3.10.2 (2)(b)
Section 3.11.1
Section 3.11.1 (1
Section 3.11.2 (1
Section 3.11.3 (1
Section 3.11.3 (2
Section 3.13
Section 3.14

)
)
)
)

Chapter 4
Section 4.4
Section 4.5.1
Section 4.5.1 (2)
Chapter 5
Section 5.1
Section 5.1.3

Section 5.1.4
Section 5.1.5

Section 5.1.7
Section 5.1.8

The table is changed.

The sentences are changed.

Servo motor is added.

Note 3 is changed.

The sentences about gain changing function are added.
The diagram is changed.

The table is changed and the sentences are added.
The sentences are added to CAUTION.

Note 5 is changed.

MR-J3W-1010B is added.

The sentences of POINT is changed.

Added.

The sentences of INP-A/INP-B, SA-A/SA-B, TLC-A/TLC-
B and ABSV-A/ABSV-B are changed or added.
VLC-A/VLC-B is added.

The part of diagram is changed.

Note is added.

The connector model is changed.

Note 2 and 3 are added.

Servo motor and connector are added.

The part of POINT is changed.

Note 1 and 2 are added.

The ready-on command is added to the diagram.
Note 3 and 4 are added.

Note 3 and 5 are added.

The sentences are added to POINT.

The part of POINT is changed.

The part of table is changed.

The part of POINT is changed.

The sentences are changed.

The sentences are added to POINT.

The diagram is changed.

The sentences are added to CAUTION.

POINT is partially deleted.

The sentences are added to POINT.

The setting value is added.

The sentences are added to POINT.

The setting value is added.

The sentences are added to POINT.

POINT is added.

The sentences in POINT are changed.




Print Data *Manual Number Revision

Nov. 2012 SH(NA)030073-C | Section 5.1.9 The setting content is changed.
Section 5.2.2 PB24: The setting content is changed.
Section 5.3.2 PCO01: The sentences are changed.

Section 5.3.3 (2)
Section 5.3.3 (3)
Section 5.4
Section 5.4.2

Section 5.5

Chapter 6
Section 7.5
Section 7.5.2
Chapter 8
Section 8.1
Section 8.2
Section 8.3

Section 8.4

Section 9.1 (2)
Section 10.1

Section 10.2
Section 10.3
Section 10.5
Section 11.1.1

Section 11.1.2 (5)(b)

Section 11.2

Section 11.2 (2)(a)

Section 11.4 (1)
Section 11.4 (2)

Section 11.5 Table11.1

Section 11.5 (2)

Section 11.6

Section 11.7

Section 11.9 (2)(b)

Section 11.10
Section 11.11
Section 11.12 (2)

PCO09: The setting content is changed.

PC17: The sentences are changed.

"Speed command 2" is added, Note 2 to 4 are added.
"Speed command 2" is added.

The factory setting of PD20 to PD23 are changed.
PDOQ7: The table is changed, Note is added and
changed.

Po02: The setting content of the first digit is changed.
Po03: The setting content of the first digit is changed.
Po04: The setting content is changed.

POINT is added.

The sentences are changed.

The sentences are changed.

The sentences in POINT are changed.
MR-J3W-0303BN6 is added.

POINT is added.

16.3(1): Added.

45.5: Changed from 45.2.

46.1: Name is changed.

The sentences are changed.

E3: The content is changed.

E9.3: Added.

EB.1: (1) to (3) are added.

MR-J3W-1010B is added.

The part of diagram is changed.

Servo motor and Note 2 are added.

Servo motor is added.

HF-JP series is added.

MR-J3W-1010B is added.

Servo amplifier and servo motor are added.
Connector set is added.

Note is added.

MR-J3W-1010B is added.

MR-RB3B is added.

The contents are entirely changed.

The part of table is changed.

The part of table is changed.

MR-J3W-1010B is added.

The recommended cables of "Servo motor power cable"

and "Electromagnetic brake cable" are changed.
The sentences are added.

The table is changed.

The table is changed and the sentences are added.
The surge killer is changed.

Servo amplifier and servo motor are added.
MR-J3W-1010B is added.

The part of table is changed.




Print Data *Manual Number Revision
Nov. 2012 SH(NA)030073-C | Chapter 13 The contents are entirely changed.
Chapter 14 Added.
Chapter 15 Added.
App. 1.1 PF06, PF12 and Po04 are added.
App. 3.2 MR-J3W-0303BN6 is added.
App. 4 MR-J3W-0303BN6 and MR-J3W-1010B servo amplifier
are added.
HG-AK and HF-JP series servo motor are added.
Apr. 2013 SH(NA)030073-D | 4. Additional instructions (1) The sentences are added.

Chapter 2
Section 3.3.2
Section 5.3.3
Section 8.4
Section 10.5
Section 11.4 (2)
Section 13.6.4 (3)
Section 13.7.3
Section 14.6.3
Section 15.1.2
Section 15.3.3 (2)
Section 15.5.2 (2)
Section 15.6
Section 15.9.2
App. 8

The sentences are added.
The sentences in POINT are changed.
POINT is added.

The part of table is changed.
The sentences are added.
The sentences are changed.
POINT is added.

The part of table is changed.
The part of table is changed.
Note 6 is added.

POINT is added.

POINT is added.

The part of table is changed.
The part of note is changed.
Added.

This manual confers no industrial property rights or any rights of any other kind, nor does it confer any patent licenses.
Mitsubishi Electric Corporation cannot be held responsible for any problems involving industrial property rights which may

occur as a result of using the contents noted in this manual.

© 2010 MITSUBISHI ELECTRIC CORPORATION
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Warranty
1. Warranty period and coverage

We will repair any failure or defect hereinafter referred to as "failure” in our FA equipment hereinafter referred to as the "Product” arisen
during warranty period at no charge due to causes for which we are responsible through the distributor from which you purchased the
Product or our service provider. However, we will charge the actual cost of dispatching our engineer for an on-site repair work on
request by customer in Japan or overseas countries. We are not responsible for any on-site readjustment and/or trial run that may be
required after a defective unit are repaired or replaced.

[Term]

The term of warranty for Product is twelve (12) months after your purchase or delivery of the Product to a place designated by you or
eighteen (18) months from the date of manufacture whichever comes first (“Warranty Period”). Warranty period for repaired Product
cannot exceed beyond the original warranty period before any repair work.

[Limitations]

(1) You are requested to conduct an initial failure diagnosis by yourself, as a general rule.
It can also be carried out by us or our service company upon your request and the actual cost will be charged. However, it will not be
charged if we are responsible for the cause of the failure.

(2) This limited warranty applies only when the condition, method, environment, etc. of use are in compliance with the terms and
conditions and instructions that are set forth in the instruction manual and user manual for the Product and the caution label affixed to
the Product.

(3) Even during the term of warranty, the repair cost will be charged on you in the following cases;
(i) afailure caused by your improper storing or handling, carelessness or negligence, etc., and a failure caused by your hardware
or software problem
(i)  afailure caused by any alteration, etc. to the Product made on your side without our approval

(i)  a failure which may be regarded as avoidable, if your equipment in which the Product is incorporated is equipped with a safety
device required by applicable laws and has any function or structure considered to be indispensable according to a common
sense in the industry

(iv) a failure which may be regarded as avoidable if consumable parts designated in the instruction manual, etc. are duly
maintained and replaced

(v)  any replacement of consumable parts (battery, fan, smoothing capacitor, etc.)

(vi) afailure caused by external factors such as inevitable accidents, including without limitation fire and abnormal fluctuation of
voltage, and acts of God, including without limitation earthquake, lightning and natural disasters

(vii) a failure generated by an unforeseeable cause with a scientific technology that was not available at the time of the shipment of
the Product from our company

(viii) any other failures which we are not responsible for or which you acknowledge we are not responsible for

2. Term of warranty after the stop of production

(1) We may accept the repair at charge for another seven (7) years after the production of the product is discontinued. The
announcement of the stop of production for each model can be seen in our Sales and Service, etc.

(2) Please note that the Product (including its spare parts) cannot be ordered after its stop of production.

3. Service in overseas countries

Our regional FA Center in overseas countries will accept the repair work of the Product. However, the terms and conditions of the
repair work may differ depending on each FA Center. Please ask your local FA center for details.

4. Exclusion of responsibility for compensation against loss of opportunity, secondary loss, etc.

Whether under or after the term of warranty, we assume no responsibility for any damages arisen from causes for which we are not
responsible, any losses of opportunity and/or profit incurred by you due to a failure of the Product, any damages, secondary damages
or compensation for accidents arisen under a specific circumstance that are foreseen or unforeseen by our company, any damages to
products other than the Product, and also compensation for any replacement work, readjustment, start-up test run of local machines
and the Product and any other operations conducted by you.

5. Change of Product specifications
Specifications listed in our catalogs, manuals or technical documents may be changed without notice.

6. Application and use of the Product

(1) For the use of our General-Purpose AC Servo, its applications should be those that may not result in a serious damage even if any
failure or malfunction occurs in General-Purpose AC Servo, and a backup or fail-safe function should operate on an external system
to General-Purpose AC Servo when any failure or malfunction occurs.

(2) Our General-Purpose AC Servo is designed and manufactured as a general purpose product for use at general industries.
Therefore, applications substantially influential on the public interest for such as atomic power plants and other power plants of
electric power companies, and also which require a special quality assurance system, including applications for railway companies
and government or public offices are not recommended, and we assume no responsibility for any failure caused by these applications
when used
In addition, applications which may be substantially influential to human lives or properties for such as airlines, medical treatments,
railway service, incineration and fuel systems, man-operated material handling equipment, entertainment machines, safety machines,
etc. are not recommended, and we assume no responsibility for any failure caused by these applications when used.

We will review the acceptability of the abovementioned applications, if you agree not to require a specific quality for a specific
application. Please contact us for consultation.

SH(NA)030073-D



{ MODEL ]
l MODEL }

CODE

MITSUBISHI ELECTRIC CORPORATION

HEAD OFFICE : TOKYO BLDG MARUNOUCHI TOKYO 100-8310

This Instruction Manual uses recycled paper.
SH (NA) 030073-D (1304) MEE Printed in Japan Specifications subject to change without notice.
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