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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 linear servo motor until you have
read through this Instruction Manual, Installation guide, MR-J3-C0B Servo Amplifier Instruction Manual and
appended documents carefully and can use the equipment correctly. Do not use the servo amplifier and linear
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".

Indicates that incorrect handling may cause hazardous conditions,

A VVARN I N G resulting in death or severe injury.

Indicates that incorrect handling may cause hazardous conditions,

A CAUTION 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 9 :

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 installation guide, 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. 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, always confirm from the front of the servo ampilifier,
whether the charge lamp is off or not.

= Connect the servo amplifier and linear 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 linear 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.

= During power-on or operation, do not open the front cover of the servo amplifier. You may get an electric
shock.

= Do not operate the servo amplifier with the front cover removed. High-voltage terminals and charging area
are exposed and you may get an electric shock.

- Except for wiring or periodic inspection, do not remove the front cover even of the servo amplifier if the
power is off. The servo amplifier is charged and you may get an electric shock.

. To prevent fire, note the following

/\ CAUTION

- Install the servo amplifier, 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 (MC) between the main circuit power supply and L1, L2, and L3 of
the servo amplifier, and configure the wiring to be able to shut down the power supply on the side of the
servo amplifier's power supply. If a magnetic contactor (MC) 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.

. To prevent injury, note the follow

/N\ WARNING

= The linear servo motor uses a strong magnet on the secondary side. Therefore, not only the linear servo
motor installation operators but also the machine operators must use abundance of caution. For example,
one who uses a medical device like a pacemaker must keep away from the machine.

- The permanent magnet on the secondary side makes the magnetic bodies generate suction. Use caution
with accidents so as not to get your hand stuck.

- The performance is not guaranteed if the specified servo amplifier and linear servo motor are not
combined. If used with unspecified combination, the servo amplifier or linear servo motor may be
damaged. Depending on the case, it can be out of control and operate unexpectedly, resulting in
extremely dangerous condition.




/\ WARNING

- Under the packaged condition (cardboard) delivered from our company, the magnet on the secondary
side does not have a serious effect on the outside. Before mounting to the machine, however, magnetic
bodies (including tools) must be kept away from the secondary side (magnetic). The secondary side
(magnetic) can have as double suction power as mounted normally, which may cause a serious injury. To
avoid this, pay full attention to the ambience of workplace.

/\ 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, linear 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.

= The linear servo motor installation operators and machine operators must not work wearing electronic
devices (watch, calculator, personal computer, etc.) and magnetic recording media (IC card, magnetic
card, floppy disc, etc.) and must not bring them around a magnetic. The magnetic influence may cause
the operation failure or malfunction.

= When the protective function is operated, turn off the power immediately and eliminate its cause, and then
turn it on again. If the linear servo motor is continued operating without eliminating the cause, it may run
unexpectedly and results in a damage and injury.

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

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 weights.

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

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

= Do not hold the front cover to transport the servo amplifier. The servo amplifier may drop.

- 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 linear 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 linear servo motor which has been damaged or has any
parts missing.
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/\ CAUTION

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

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

= The protection method of the linear servo motor is IP00. Take necessary measures against dust, oil, etc.
(Refer to section 2.1.2 Installation direction.)

- When mounting the secondary side (magnet), use nonmagnetic tools.

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

= Do not modify the linear servo motor.

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

- The dynamic brake can be applied to the linear servo motor, but the coasting distance becomes longer
when the moving body is heavy or when the speed is high. It may result in crashing into the stroke edge,
which is highly dangerous. Install the anti-crash mechanism such as an air brake or an electric/mechanical
stopper such as a shock absorber to reduce the shock of movable parts. (No linear servo motor with an
electromagnetic brake is available.)

- The magnetic suction power acting between the primary side (coil) and the secondary (magnet) is always
acting even when the motor power is not turned on. Because of this, the machine must be designed to be
rigid enough to resist the magnetic suction power and maintain the accuracy.

= The running load by friction increases in proportion to the increase of the magnetic suction power, so the
design must be made to decrease as much friction as possible, for example, by mounting guides with high
accuracy.

= Do not use for vertical motion applications since magnetic poles cannot be detected with a vertical
application.

- Install the linear servo motor the way in which the thrust acts on the gravity center of the movable part.
When the thrust does not act on the gravity center of the movable part, the moment is generated.

= Magnetic chips such as iron fragments can be attached to the permanent magnet on the secondary side,
which may cause a malfunction. In the environment like this, take measures against the attachment and
entry of magnetic chips.

= When the linear servo motor is operated over a long term under the condition where water for cutting or
lubrication oil is splashed or where oil mist or dew condensation occurs due to supercooling or high
humidity, insulation deterioration or other failures may be caused. Prevent the linear servo motor from oil
and dust with a cover and take measures against dew condensation.

= More careful measures against oil and dust must be taken for the linear encoder than the linear servo
motor. For details, please contact the linear encoder manufacturer individually.

- The moving direction of the linear servo motor and linear encoder must be matched. Otherwise, the motor
may run unexpectedly.

- When two or more secondary side (magnet) is mounted, set the mounting screw accumulative pitch
tolerance within + 0.2mm. Clearance may be left between the secondary sides (magnets) depending on
the mounting method and the numbers.

- Do not hit the primary side (coil) on the stopper. The primary side may be damaged. Design the machine
so that the stopper is hit on the top table attached to the primary side (coil).

= Tap holes on the linear servo motor are for machine installation. Do not use for other purposes.
= Do not touch the linear servo motor with wet hands.

= For installation, use all screw halls and tap holes prepared on the linear servo motor.

- When the equipment has been stored for an extended period of time, consult Mitsubishi.




/\ CAUTION

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

Environment Conditions
Servo amplifier Linear servo motor
In [°C] | O to +55 (non-freezing) 0 to +40 (non-freezing)
Ambient operation [ [°F] | 32 to 131 (non-freezing) 32 to 104 (non-freezing)
temperature In storage [°C] | —20 to +65 (non-freezing) —15 to +70 (non-freezing)
[°F] | —4 to 149 (non-freezing) 5 to 158 (non-freezing)
Ambient In operation 90%RH or less (non-condensing) 80%RH or less (non-condensing)
humidity In 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
I LM-H2 Series
Vibration 5.9 m/s? or less LM.U2 Series X =Y :49 m/s?

(2) Wiring

/\ CAUTION

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

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

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

- Connect the servo motor power terminal (U, V, W) to the linear servo motor power input terminal (U, V, W)
directly. Do not let a magnetic contactor, etc. intervene.

Servo amplifier Linear servo motor ~ Servo amplifier Linear servo motor

= Do not connect AC power directly to the linear servo motor. Otherwise, a fault may occur.
* The surge absorbing diode installed on the DC output signal relay of the servo amplifier must be wired in
the specified direction. Otherwise, the forced stop (EM1) and other protective circuits may not operate.

Servo Servo
amplifier amplifier

Control
output
signal

Control
output
signal

* 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.

* The cables such as power cables deriving from the primary side (coil) cannot stand the long-term flexing
action. Avoid the flexing action by fixing to the movable part, etc. Also, use the cable that stands the long-
term flexing action for the wiring to the servo ampilifier.
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(3) Test run adjustment

/\ CAUTION

- Before operation, check the parameter settings. Improper settings may cause some machines to perform
unexpected operation.

- The parameter settings must not be changed excessively. Operation will be insatiable.

(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 ampilifier 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 ampilifier.

= 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 linear servo motor.

(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 linear servo motor with electromagnetic brake or an external brake mechanism for the
purpose of prevention.

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

- When power is restored after an instantaneous power failure, keep away from the machine because the
machine may be restarted suddenly (design the machine so that it is secured against hazard if restarted).

(6) Maintenance, inspection and parts replacement

/N CAUTION

- When the linear servo motor is damaged, it must be replaced. Contact Mitsubishi Electric System &
Service Co., Ltd.

- 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 consult our sales representative.




(7) Disposal

/N CAUTION

- The linear servo motor uses a strong magnet on the secondary side. Therefore, not only the operators but
also the people around the work place must use abundance of caution when the linear servo motor is
disassembled or discarded. For example, one who uses a medical device like a pacemaker must keep
away from the machine.

- The permanent magnet on the secondary side makes the magnetic bodies (primary side [coil] and
secondary side [magnet]) generate suction. Use special caution with the handling of the secondary side
which is demagnetized before/after disassembly.

- When the linear servo motor is disassembled or discarded, do not put magnetic bodies (including the
primary side [coil], the other secondary sides [magnet] and tools) close to the secondary side (magnet).
The secondary side (magnetic) can have as double suction power as mounted normally, which may cause
a serious injury. In all cases, pay full attention to the ambience of workplace to avoid this.

/N CAUTION

= A suction power is generated when magnetic bodies (including tools) are put near the permanent magnet
on the secondary side. Be sure to use nonmagnetic tools for the disassembly and disposal of the linear
servo motor or the work around it. These are required for the improvement of workability and safety
ensuring.

- The personnel who work for the disassembly or disposal of the linear servo motor or those who are
around the workplace must not work wearing electronic devices (watch, calculator, personal computer,
etc.) and magnetic recording media (IC card, magnetic card, floppy disc, etc.) and must not bring them
around the secondary side (magnet). Magnetic influence may cause the operation failure or malfunction.

* The servo amplifier and the primary side (coil) of the linear servo motor must be discarded in accordance
with "About processing of waste".

* Since the secondary side (magnet) of the linear servo motor uses the permanent magnet, demagnetize
the entire secondary side (magnet) by heating over 300°C (572°F), then discard in accordance with "About
processing of waste".

* Do not touch the secondary side after the demagnetization of the secondary side (magnet) by heating
over 300°C (572°F) until it becomes cool enough. Otherwise, you may get burnt.

(8) 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.




® About processing of waste @

When you discard servo amplifier, a battery (primary battery), and other option articles, please follow the law of
each country (area).

A FOR MAXIMUM SAFETY

- These products have been manufactured as a general-purpose part for general industries, and have not
been designed or manufactured to be incorporated in a device or system used in purposes related to
human life.

- Before using the products for special purposes such as nuclear power, electric power, aerospace,
medicine, passenger movement vehicles or under water relays, contact Mitsubishi.

- These products have been manufactured under strict quality control. However, when installing the product
where major accidents or losses could occur if the product fails, install appropriate backup or failsafe
functions in the system.

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 and/or converter unit 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.



® Handling of Linear Servo Motor @

1. Magnetic suction

The secondary side of the linear servo motor contains a strong permanent magnet, so a magnetic suction
power (power by which a magnet attracts magnetic bodies) is generated toward magnetic bodies such as iron.

This magnet suction is always acting whether the motor power is turned ON/OFF.

Always acting whether
the power is ON/OFF

gnetic suction

4

Magnet face side

| Mount (yoke) face side |

\(\)

The magnetic fluxes generating from the permanent magnet disperse in the air from the magnet face side
(facing the primary side), and most of them do not leak to the mount (yoke) side for its structure.

Because of this, a magnetic suction power occurs on the magnet face side of the secondary side and does not
on the mount (yoke) face side.

Magnet face side - - - Magnetic fluxes disperse.

Magnetic suction occurs.

4 A

} Magnetic
Permanent fluxes
" M NN
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Mount face side * * - Magnetic fluxes do not

disperse.
Mount (yoke)

Magnetic suction does not occur.

The permanent magnet used for the linear servo motor is very strong.

When an A4-sized iron sheet is fully attracted, the magnetic suction power becomes as high as 2.5t. Use
abundance of caution with the handling.

When an A4-sized iron sheet is fully attracted = = *

Magnetic suction = 400[kPa] (21><;947cm) |:> Approx. 2.5t

The magnetic suction power is in inverse proportion to square of the distance to a magnetic body, so it
drastically increases when the distance becomes small.

2. For the safety

When mounting the secondary side of the linear side motor, ensure the sufficient distance from the magnetic
bodies around it and securely fix those magnetic bodies.
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3. Notes on handling
(1) Handling must be done by the engineers who have a full knowledge of this product.

(2) One who uses a medical device like a pacemaker must keep away from the machine and
equipment.

(3) Do not wear metals such as watch, pierced earring, necklace, etc.

(4) Use nonmagnetic tools.
(Example) Explosion-proof beryllium copper alloy safety tools: bealon (NGK Insulators, Ltd.)

(5) Do not put magnetic card, watch, portable phone, etc close to the motor.

(6) Do not add a shock or a stress on the mold part of the product. (Otherwise, the motor may be
damaged.)

(7) Display "Note a strong magnetic." or the like and take action by giving cautions to the

surrounding, etc.

4. Disposal of linear servo motor
(1) The primary side must be discarded as industrial waste.

(2) The secondary side must be discarded as industrial waste after demagnetizing the secondary
side over 300°C (572°F).

(3) When the demagnetization is not possible, pack into a box and return to us.
(4) Do not leave the product.

Primary side Secondary side

> Discard as industrial waste. After demagnetizing over 300°C (572°F ),
discard as industrial waste.
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COMPLIANCE WITH EC DIRECTIVES

1. WHAT ARE EC DIRECTIVES?

The EC directives were issued to standardize the regulations of the EU countries and ensure smooth
distribution of safety-guaranteed products. In the EU countries, the machinery directive (effective in January,
1995), EMC directive (effective in January, 1996) and low voltage directive (effective in January, 1997) of the
EC directives require that products to be sold should meet their fundamental safety requirements and carry the
CE marks (CE marking). CE marking applies to machines and equipment into which servo amplifiers have
been installed.

(1) EMC directive
The EMC directive applies not to the servo units alone but to 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. Hence, they are designed to comply with the low
voltage directive.
This servo is certified by TUV, third-party assessment organization, to comply with the low voltage directive.

(3) Machine directive
Not being machines, the servo amplifiers need not comply with this directive.

2. PRECAUTIONS FOR COMPLIANCE
(1) Servo amplifiers used
Use the servo amplifiers which comply with the standard model.

Servo amplifier :MR-J3-10B-RJ004 to MR-J3-15KB-RJ004
MR-J3-22KB4-RJ004

(2) Configuration
The control circuit provide safe separation to the main circuit in the servo amplifier.

Control box
Reinforced
insulating type
24VDC
power
No-fuse Magnetic supply
breaker contactor
Linear servo motor
Servo
NFB MC amplifier
I

(3) Environment
Operate the servo amplifier at or above the contamination level 2 set forth in IEC60664-1. For this purpose,
install the servo amplifier in a control box which is protected against water, oil, carbon, dust, dirt, etc. (IP54).

A- 11



(4) Power supply
(a) This servo amplifier can be supplied from star-connected supply with earthed neutral point of

overvoltage category lll set forth in IEC60664-1. However, when using the neutral point of 400V class
for single phase supply, a reinforced insulating transformer is required in the power input section.

(b) When supplying interface power from external, use a 24VDC power supply which has been insulation-
reinforced in 1/0O.

(5) Grounding
(@) To prevent an electric shock, always connect the protective earth (PE) terminals (marked @ ) of the

servo amplifier to the protective earth (PE) of the control box.

(b) Do not connect two ground cables to the same protective earth (PE) terminal. Always connect the
cables to the terminals one-to-one.

®® S
. . PE terminals

PE terminals

(c) If a leakage current breaker is used to prevent an electric shock, the protective earth (PE) terminals of the
servo amplifier must be connected to the corresponding earth terminals.

(6) Wiring
The cables 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.

<«—— Crimping terminal
«— Insulating tube

<+«—— Cable

(7) Auxiliary equipment and options

(a) The no-fuse breaker and magnetic contactor used should be the EN or IEC standard-compliant
products of the models described in MR-J3-[1B Servo Amplifier Instruction Manual section 11.12.
Use a type B (Note) breaker. 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.
Note. Type A: AC and pulse detectable

Type B: Both AC and DC detectable

(b) The sizes of the cables described in section 4.2 meet the following requirements. To meet the other
requirements, follow Table 5 and Appendix C in EN60204-1.
- Ambient temperature: 40 (104) [°C (°F)]
= Sheath: PVC (polyvinyl chloride)
- Installed on wall surface or open table tray

(c) Use the EMC filter for noise reduction.
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(8) 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.

For the other EMC directive guidelines on the servo amplifier, refer to the EMC Installation Guidelines
(IB(NA)67310).

<<About the manuals>>

This Instruction Manual and the MR-J3-[0B Servo Amplifier Instruction Manual are required if you use the
linear servo for the first time. Always purchase them and use the linear servo safely.

Relevant manuals

Manual name Manual No.
MELSERVO-J3 Series Instruction and Cautions for Safe Use of AC Servos IB(NA)0300077
MR-J3-C0B Servo Amplifier Instruction Manual SH(NA)030051
EMC Installation Guidelines IB(NA)67310

<<About the wires used for wiring>>

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 Introduction

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.
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Differences
Classification Item Linear servo motor | Rotating servo motor Remarks
(MR-J3-0B-RJ004) (MR-J3-00B)
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
adjustment operation at shipment) first 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 5.2.2 (2).)
Home position return | Home position reference 1048576 pluses unit | Servo motor 1 rotation | The home position pitch can be
position (Initial value) unit changed in the parameter
settings.
(Refer to section 5.3)
Absolute position Battery for absolute position | Not required Required The following alarm/warning is
detection system encoder not detected.
(MR-J3BAT) * Absolute position erase (25)
* Battery cable disconnection
warning (92)
* Battery warning (9F)
* Absolute position counter
warning (E3)
Alarm/warning Alarm/warning designed Addition Alarm/warning which is added
exclusively for the linear or the contents is changed
servo motor * Encoder error1 (16)
* Encoder error2 (20)
* Initial magnetic pole
detection error (27)
* Linear encoder error2 (28)
* Linear encoder error1 (2A)
* Linear servo control error
(42)
* Linear servo motor overheat
(46)
* Overload1 (50)
* Overload2 (51)
* Linear servo motor overheat
warning (E2)
Auto tuning Load inertia moment ratio (J) | Load mass ratio Load inertia moment
ratio
MR Configurator 221 | Motor speed Unit: mm/s Unit: r/min
(Ver. B3 or later) (data display, setting)
Test Positioning Available Available
operation |operation
function | Motor-less Not available Available
operation
JOG operation Not available Available
Program operation | Available Available
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1.2 Servo amplifier standard specifications

Servo amplifier
MR-J3-00-RJ004U*** | 10B | 20B | 40B | 60B | 70B (100B|200B|350B [500B|700B |11KB|15KB 22KB4
Iltem
3-phase or 1-phase 200 to 3-phase 380 to
Voltage/fi 3-ph 200 to 230VAC, 50/60H
cragefirequency 230VAC, 50/60Hz phase s ? | 480VAC, 50/60Hz
—Z . ) 3-phase or 1-phase 200 to 3-phase 323 to
2 | Permissible voltage fluctuation 3-phase 170 to 253VAC
2 230VAC: 170 to 253VAC 528VAC
3 | Permissible frequenc
z _ duency Within £5%
a | fluctuation
Power supply capacity Refer to the specification list of the linear servo motor.
Inrush current Refer to section 10.5 "MR-J3-00B Servo Amplifier Instruction Manual"
Voltage, 1-phase 380 to
1-phase 200 to 230VAC, 50/60Hz
frequency P 480VAC, 50/60Hz
Permissible
1-phase 323 to
voltage 1-phase 170 to 253VAC
N ) 528VAC
Control circuit | fluctuation
power supply Permissible
frequency Within £5%
fluctuation
Input 30W | 45W
Inrush current Refer to section 10.5 "MR-J3-0B Servo Amplifier Instruction Manual"
Voltage 24VDC+10%
Interface power = |
ower su
supply SUPPY (Note 1) 150mA
capacity
Control System Sine-wave PWM control, current control system
Dynamic brake Built-in | External option

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
Structure Self-cooled, open (IPOO)| Force-cooling, open (IP00)
C Note 2) 0 to +55 -freezi
. In operation [O ] (Note 2) 0 to +55 (non reezm.g)

Ambient [°F] (Note 2) 32 to +131 (non-freezing)

temperature [’C] —20 to +65 (non-freezing)
- In storage . -
S [°F] —4 to +149 (non-freezing)
E | Ambient In operation
5 . P 90%RH or less (non-condensing)
-= | humidity In storage
c
w ) Indoors (no direct sunlight)

Ambient ) - .

Free from corrosive gas, flammable gas, oil mist, dust and dirt

Altitude Max. 1000m above sea level

Vibration 5.9 [m/s?] or less
Mass [kg)[ 0.8 | 08|10 (|10 |14 |14 |21 |23 |46 |62 18 | 18 19

[lb] | 1.8 118 22| 22| 31| 3.1 [4.63]5.07]10.1[13.7]39.7]39.7 41.9
Note 1. 150mA 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. When closely mounting the servo amplifier of MR-J3-350B-RJ004U*** or less, operate them at the ambient temperatures of 0 to
45°C (32 to 113°F) or at 75% or smaller effective load ratio.
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1.3 Function list

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

Function

Description

Reference

Absolute position detection
system

Merely setting a home position once makes home position return
unnecessary at every power-on.

Section 5.7

Gain changing function

You can switch between gains during rotation and gains during stop or use
an external signal to change gains during operation.

Advanced vibration
suppression control

This function suppresses vibration at the arm end or residual vibration.

MR-J3-CIB Servo

Adaptive filter I

Servo amplifier detects mechanical resonance and sets filter characteristics
automatically to suppress mechanical vibration.

Amplifier Instruction
Manual

Low-pass filter

Suppresses high-frequency resonance which occurs as servo system
response is increased.

Machine analyzer function

Analyzes the frequency characteristic of the mechanical system by simply
connecting a MR Configurator-installed personal computer and servo
amplifier.

MR Configurator MRZJW3-SETUP221E 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 MRZJW3-SETUP221E is necessary for this function.

Gain search function

Personal computer changes gains automatically and searches for overshoot-
free gains in a short time.
MR Configurator MRZJW3-SETUP221E is necessary for this function.

Slight vibration suppression
control

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

Automatically adjusts the gain to optimum value if load applied to the linear

Auto tuning servo motor shaft varies. Higher in performance than MR-J2-Super series
servo amplifier.
Used when the regenerative option cannot provide enough regenerative
Brake unit power.

Can be used with the servo amplifier of 5kW or more.

Power regenerative converter

Used when the regenerative option cannot provide enough regenerative
power.
Can be used with the servo amplifier of 5kW or more.

Regenerative option

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

Alarm history clear

Alarm history is cleared.

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.

Test operation mode

Positioning operation * DO forced output.
However, MR Configurator MRZJW3-SETUP221E is necessary for
positioning operation.

MR-J3-0IB Servo
Amplifier Instruction
Manual

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 5.4




1. FUNCTIONS AND CONFIGURATION

1.4 Model code definition

(1) Rating plate

MITSUBISHI AC

MODE MR-J3-10B-RJ004

SERVO

POWER : 100W

INPUT _: 0.9A 3PH+1PH200-230V 50Hz
3PH+1PH200-230V_60Hz

1.3A 1PH 200-230V_50/60Hz

OUTPUT : 170V 0-360Hz 1.1A

SERIAL : A34230001
A MITSUBISHI ELECTRIC CORPORATION
MADE IN JAPAN

I Model
Capacity
«—

<«— Applicable power supply

<— Rated output current

I Serial number

(2) Model
(a) 200V class
MR—J3-0OB—RJ004UO
Series Linear servo motor
compatible symbol
Refer to section 1.5.
Linear servo motor compatible
—— SSCNET II compatible
Rated output
Symbol | Rated output [kW]

10 0.1

20 0.2

40 0.4

60 0.6

70 0.75

100 1
200 2
350 3.5
500 5
700 7
11K 11
15K 15

(b) 400V class

MR—J3—22KB4—RJ004UO

Series

Linear servo motor
compatible symbol
Refer to section 1.5.

Linear servo motor compatible
— 400V class

—— SSCNET II compatible

Rated output: 22kW
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1.5 Combinations of Servo Amplifiers and Linear Servo Motors

POINT |

* Check the linear servo compatible symbols (U) and use the servo amplifier
and linear servo motor with correct combination. When used with incorrect
combination, the servo amplifier or linear servo motor may fail.

(1) LM-H2 series

Linear servo motor

Primary side (coil)

Secondary side (magnet)

Servo amplifier

LM-H2P1A-06M-4SS0

LM-H2S10-288-4SS0, LM-H2S10-384-4SS0, LM-H2S10-480-4SS0
LM-H2S10-768-4SS0

MR-J3-40B-RJ004U500

LM-H2P2A-12M-1SS0

LM-H2P2B-24M-1SS0

LM-H2P2C-36M-1SS0

LM-H2P2D-48M-1SS0

LM-H2820-288-1SS0, LM-H2S20-384-1SS0, LM-H2S20-480-1SS0
LM-H2S820-768-1SS0

MR-J3-40B-RJ004U501

MR-J3-70B-RJ004U502

MR-J3-200B-RJ004U503

MR-J3-200B-RJ004U504

LM-H2P3A-24M-1SS0

LM-H2P3B-48M-1SS0

LM-H2P3C-72M-1SS0

LM-H2P3D-96M-1SS0

LM-H2S30-288-1SS0, LM-H2S30-384-1SS0, LM-H2S30-480-1SS0
LM-H2S30-768-1SS0

MR-J3-70B-RJ004U505

MR-J3-200B-RJ004U506

MR-J3-350B-RJ004U507

MR-J3-500B-RJ004U508

(2) LM-U2 series

Linear servo motor

Primary side (coil)

Secondary side (magnet)

Servo amplifier

LM-U2PAB-05M-0SS0

LM-U2PAD-10M-0SS0|

LM-U2PAF-15M-0SS0

LM-U2SA0-240-0SS0, LM-U2SA0-300-0SS0, LM-U2SA0-420-0SS0

MR-J3-20B-RJ004U512

MR-J3-40B-RJ004U513

MR-J3-40B-RJ004U514

LM-U2PBB-07M-1SS0

LM-U2PBD-15M-1SS0

LM-U2PBF-22M-1SS0

LM-U2SB0-240-1SS0, LM-U2SB0-300-1SS0, LM-U2SB0-420-1SS0

MR-J3-20B-RJ004U515

MR-J3-60B-RJ004U516

MR-J3-70B-RJ004U517

LM-U2P2B-40M-2SS0

LM-U2P2C-60M-2SS0

LM-U2P2D-80M-2SS0

LM-U2820-300-2SS0, LM-U2S20-480-2SS0

MR-J3-200B-RJ004U509

MR-J3-350B-RJ004U510

MR-J3-500B-RJ004U511
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(3) LM-F series
(a) Self-cooling

Linear servo motor

Primary side (coil)

Secondary side (magnet)

Servo amplifier

LM-FP2B-06M-1SS0

LM-FP2D-12M-1SS0

LM-FP2F-18M-1SS0

LM-FS20-480-1SS0, LM-FS20-576-1SS0

MR-J3-200B-RJ004U518

MR-J3-500B-RJ004U520

MR-J3-700B-RJ004U522

LM-FP4B-12M-1SS0

LM-FP4D-24M-1SS0

LM-FP4F-36M-1SS0

LM-FP4H-48M-1SS0

LM-FS40-480-1SS0, LM-FS40-576-1SS0

MR-J3-500B-RJ004U524

MR-J3-700B-RJ004U526

MR-J3-11KB-RJ004U528

MR-J3-15KB-RJ004U530

LM-FP5H-60M-1SS0

LM-FS50-480-1SS0, LM-FS50-576-1SS0

(Note)
MR-J3-22KB4-RJ004U532

Note. The servo amplifier is 400V class. A 200V class servo amplifier cannot be used.

(b) Liquid-cooling

Linear servo motor

Primary side (coil)

Secondary side (magnet)

Servo amplifier

LM-FP2B-06M-1SS0

LM-FP2D-12M-1SS0

LM-FP2F-18M-1SS0

LM-FS20-480-1SS0, LM-FS20-576-1SS0

MR-J3-200B-RJ004U519

MR-J3-500B-RJ004U521

MR-J3-700B-RJ004U523

LM-FP4B-12M-1SS0

LM-FP4D-24M-1SS0

LM-FP4F-36M-1SS0

LM-FP4H-48M-1SS0

LM-FS40-480-1SS0, LM-FS40-576-1SS0

MR-J3-500B-RJ004U525

MR-J3-700B-RJ004U527

MR-J3-11KB-RJ004U529

MR-J3-15KB-RJ004U531

LM-FP5H-60M-1SS0

LM-FS50-480-1SS0, LM-FS50-576-1SS0

(Note)
MR-J3-22KB4-RJ004U533

Note. The servo amplifier is 400V class. A 200V class servo amplifier cannot be used.




1. FUNCTIONS AND CONFIGURATION

1.6 Parts identification

(1) MR-J3-100B-RJ004 or less

i

@l

Fixed part
(2 places)

~(=Q 0 0 Of

[o 0 o]loocacl

Ground terminal.

i aati Detailed
Name/Application explanation
Display
The 3-digit, seven-segment LED shows the servo status
and alarm number.
Rotary axis setting switch (SW1)
Used to set the axis No. of servo amplifier.
Refer to the
MR-J3-00B
Servo
Amplifier
Test operation select switch (SW2-1) Instruction
Used to perform the test operation Manual.
mode by using MR Configurator.
!‘ Spare (Be sure to set to the "Down"
1 2 position).
USB communication connector (CN5)
Used to connect the personal computer.
Main circuit power supply connector (CNP1) .
Used to connect the input power supply. Section 4.2
1/0 signal connector (CN3)
Used to connect digital I/0O signals. Section 4.3
More over an analog monitor is output.
Control circuit connector (CNP2)
Connect the control circuit power supply/regenerative Section 4.2
option.
SSCNETII cable connector (CN1A) Refer to the
Used to connect the servo system controller or the front MR-J3-CIB
axis servo amplifier. Servo
SSCNETII cable connector (CN1B) Amplifier
Used to connect the rear axis servo amplifier. For the final | Instruction
axis, puts a cap. Manual.
Servo motor power supply connector (CNP3) Chapter 2
Used to connect the servo motor. Section 4.2
Connector for thermistor (CN2) Chanter 2
Used to connect the thermistor of the linear servo motor. P
Encoder connector (CN2L)
Used to connect the linear encoder. Chapter 3
Connector for manufacturer setting (CN4)
Not used for this servo amplifier.
Charge lamp
Lit to indicate that the main circuit is charged. While this
lamp is lit, do not reconnect the cables.
Rating plate Section 1.4
Protective earth (PE) terminal (&) Section 4.2
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(2) MR-J3-200B-RJ004

jm)
HC

=

‘jit%“;‘c

=
-

A

o —ay))
A

Cooling Fan

Fixed part

(3 places)

i aati Detailed
Name/Application explanation
Display
The 3-digit, seven-segment LED shows the servo
status and alarm number.
Rotary axis setting switch (SW1)
Used to set the axis No. of servo amplifier. | Refer to the
MR-J3-00B
Servo
Amplifier
Instruction
Test operation select switch (SW2-1) Manual.
Used to perform the test operation
mode by using MR Configurator.
!‘ Spare (Be sure to set to the "Down"
2 position).
Main circuit power supply connector (CNP1) .
Connect the input power supply. Section 4.2
USB communication connector (CN5) Refer to the
Used to connect the personal computer. MR-J3-00B
Servo
Amplifier
Instruction
Manual.
1/0 signal connector (CN3)
Used to connect digital I/O signals. Section 4.3
More over an analog monitor is output.
Control circuit connector (CNP2)
Connect the control circuit power supply/regenerative Section 4.2
option.
SSCNETII cable connector (CN1A) Refer to the
Used to connect the servo system controller or the front MR-J3-00B
axis servo amplifier. Servo
SSCNETII cable connector (CN1B) Amplifier
Used to connect the rear axis servo amplifier. For the final| Instruction
axis, puts a cap. Manual.
Connector for thermistor (CN2) Chabter 2
Used to connect the thermistor of the linear servo motor. P
Encoder connector (CN2L) Chabter 3
Used to connect the linear encoder. P
Battery connector (CN4)
Used to connect the battery for absolute position data
backup.
Servo motor power connector (CNP3) Chapter 2
Connect the servo motor. Section 4.2
Charge lamp
Lit to indicate that the main circuit is charged. While this
lamp is lit, do not reconnect the cables.
i i D
Protective eqrth (PE) terminal (@) Section 4.2
Ground terminal.
Rating plate Section 1.4

Note. Connectors (CNP1, CNP2, and CNP3) and appearance of MR-J3-200B-RJ004 servo amplifier have been changed from April
2008 production. For existing servo amplifier, refer to appendix 5.




1. FUNCTIONS AND CONFIGURATION

(3) MR-J3-350B-RJ004

Cooling fan

— Fixed part
(3 places)

i aati Detailed
Name/Application explanation
Display
The 3-digit, seven-segment LED shows the servo status
and alarm number.
Rotary axis setting switch (SW1)
Used to set the axis No. of servo amplifier.
Refer to the
MR-J3-00B
Servo
Amplifier
Test operation select switch (SW2-1) Instruction
Used to perform the test operation Manual.
mode by using MR Configurator.
!‘ Spare (Be sure to set to the "Down"
2 position).
USB communication connector (CN5)
Used to connect the personal computer.
Main circuit power supply connector (CNP1) .
Used to connect the input power supply. Section 4.2
1/0 signal connector (CN3)
Used to connect digital I/0O signals. Section 4.3
More over an analog monitor is output.
SSCNETII cable connector (CN1A) Refer to the
Used to connect the servo system controller or the front MR-J3-CIB
axis servo amplifier. Servo
SSCNETII cable connector (CN1B) Amplifier
Used to connect the rear axis servo amplifier. For the final | Instruction
axis, puts a cap. Manual.
Servo motor power supply connector (CNP3) Chapter 2
Used to connect the servo motor. Section 4.2
Connector for thermistor (CN2) Chanter 2
Used to connect the thermistor of the linear servo motor. P
Encoder connector (CN2L)
Used to connect the linear encoder. Chapter 3
Connector for manufacturer setting (CN4)
Not used for this servo amplifier.
Control circuit connector (CNP2)
Connect the control circuit power supply/regenerative Section 4.2
option.
Charge lamp
Lit to indicate that the main circuit is charged. While this
lamp is lit, do not reconnect the cables.
Rating plate Section 1.4
- - =
Protective earth (PE) terminal (&) Section 4.2

Ground terminal.
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1. FUNCTIONS AND CONFIGURATION

(4) MR-J3-500B-RJ004

POINT |

- The servo amplifier is shown without the front cover. For removal of the front
cover, refer to section 1.7.2 of the MR-J3-L0B Servo Ampilifier Instruction

Manual.
i ati Detailed
Name/Application explanation
Display
The 3-digit, seven-segment LED shows the servo status
and alarm number.
Rotary axis setting switch (SW1)
SWA1
Used to set the axis No. of servo amplifier.
Refer to the
MR-J3-00B
Servo
Amplifier
Test operation select switch (SW2-1) Instruction
SW2 Used to perform the test operation Manual.
mode by using MR Configurator.
!‘ Spare (Be sure to set to the "Down"
1 2 position).
USB communication connector (CN5)
Used to connect the personal computer.
1/0 signal connector (CN3)
Used to connect digital 1/0O signals. Section 4.3
More over an analog monitor is output.
SSCNETII cable connector (CN1A) Refer to the
Used to connect the servo system controller or the front MR-J3-CIB
axis servo amplifier. Servo
- SSCNETII cable connector (CN1B) Amplifier
: Used to connect the rear axis servo amplifier. For the final Instruction
E axis, puts a cap. Manual.
é —— Connector for thermistor (CN2) Chabter 2
ﬂ Used to connect the thermistor of the linear servo motor. P
© ( ’ Encoder connector (CN2L)
‘ H W‘ Used to connect the linear encoder. Chapter 3
E "’ Connector for manufacturer setting (CN4)
= / Not used for this servo amplifier.
N == DC reactor terminal block (TE3) Refer to the
Used to connect the DC reactor. MR-J3-00B
: Servo
% Amplifier
QL ' Instruction
Manual.
—{ Charge lamp
Lit to indicate that the main circuit is charged. While this
! lamp is lit, do not reconnect the cables.
| Main circuit terminal block (TE1)
Used to connect the input power supply and servo motor.
Control circuit terminal block (TEZ2) Chapter 2
Used to connect the control circuit power supply. Section 4.2
Fixed p Protective earth (PE) terminal (®)
(4 places) Ground terminal.
Rating plate Section 1.4
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1. FUNCTIONS AND CONFIGURATION

(5) MR-J3-700B-RJ004

POINT |

Manual.

- The servo amplifier is shown without the front cover. For removal of the front
cover, refer to section 1.7.2 of the MR-J3-L0B Servo Ampilifier Instruction

Name/Application

Detailed
explanation

Display
The 3-digit, seven-segment LED shows the servo
status and alarm number.

Rotary axis setting switch (SW1)
SWA1

Used to set the axis No. of servo amplifier.

Fixed part
(4 places)

Refer to the

MR-J3-C0B
Servo
Amplifier
Test operation select switch (SW2-1) Instruction
Sw2 Used to perform the test operation Manual.
mode by using MR Configurator.
!‘ Spare (Be sure to set to the "Down"
1 2 position).
USB communication connector (CN5)
Connect the personal computer.
1/0 signal connector (CN3)
Used to connect digital 1/0 signals. Section 4.3

More over an analog monitor is output.

SSCNETII cable connector (CN1A)

Refer to the

Used to connect the servo system controller or the front MR-J3-CIB
axis servo amplifier. Servo
SSCNETII cable connector (CN1B) Amplifier
Used to connect the rear axis servo amplifier. For the final| Instruction
axis, puts a cap. Manual.
Connector for thermistor (CN2) Chabter 2
Used to connect the thermistor of the linear servo motor. apter
Encoder connector (CN2L) Chapter 3

Used to connect the linear encoder.

Connector for manufacturer setting (CN4)
Not used for this servo amplifier.

DC reactor terminal block (TE3)

Refer to the

Used to connect the DC reactor. MR-J3-0B
Servo

Amplifier
Instruction
Manual.

Main circuit terminal block (TE1)

Used to connect the input power supply and servo

motor.

Control circuit terminal block (TE2) SC h?'pte|;122

Used to connect the control circuit power supply. ection 4.

Protective earth (PE) terminal (@)

Ground terminal.

Charge lamp

Lit to indicate that the main circuit is charged. While this

lamp is lit, do not reconnect the cables.

Rating plate Section 1.4
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1. FUNCTIONS AND CONFIGURATION

(6) MR-J3-11KB-RJ004 * MR-J3-15KB-RJ004 - MR-J3-22KB4-RJ004

POINT |

Manual.

- The servo amplifier is shown without the front cover. For removal of the front
cover, refer to section 1.7.2 of the MR-J3-L0B Servo Ampilifier Instruction

Fixed part
(4 places)

inati Detailed
Name/Application explanation
Display
The 3-digit, seven-segment LED shows the servo status
and alarm number.
Rotary axis setting switch (SW1)
SWA1
Used to set the axis No. of servo amplifier.
Refer to the
MR-J3-[0B
Servo
Amplifier
Test operation select switch (SW2-1) Instruction
i SW Used to perform the test operation Manual.
mode by using MR Configurator.
!‘ Spare (Be sure to set to the "Down"
1 2 position).
USB communication connector (CN5)
Used to connect the personal computer.
I/0 signal connector (CN3)
Used to connect digital I/O signals. Section 4.3
More over an analog monitor is output.
SSCNETII cable connector (CN1A) Refer to the
Used to connect the servo system controller or the front MR-J3-C0B
axis servo amplifier. Servo
SSCNETII cable connector (CN1B) Amplifier
Used to connect the rear axis servo amplifier. For the final| Instruction
axis, puts a cap. Manual.
Connector for thermistor (CN2) Chabter 2
Used to connect the thermistor of the linear servo motor. P
Encoder connector (CN2L) Chabter 3
Used to connect the linear encoder. P
Connector for manufacturer setting (CN4)
Not used for this servo amplifier.
Charge lamp
Lit to indicate that the main circuit is charged. While this
lamp is lit, do not reconnect the cables.
Rating plate Section 1.4
Main circuit terminal block control circuit protective earth
(TE) Chapter 2
Used to connect the input power supply, servo motor, Section 4.2

regenerative option and ground.
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1. FUNCTIONS AND CONFIGURATION

1.7 Configuration including auxiliary equipment

POINT |

- Equipment other than the servo amplifier and linear servo motor are optional
or recommended products.

(1) MR-J3-100B-RJ004 or less

r-—-r—-—-—-=""~>"~>">"7="="7"= =" =" = =" °=°"=°7°7 ml

| MR Configurator ~ Personal |

(Note 2) RST ! computer !
Power supply I | : f _ |
CN5 ! |

el [N — “‘ ]

CA l | D !

No-fuse breaker IZH Servo amplifier ! @ !
(NFB)orfuse <4 —— ! !
— | R | |

| L o e o D D DD a

S

Magnetic \q],
contactor m
(MC)

o) .
Junction
CN3 [ E IDI E terminal
o block

Servo system
controller or Front axis
servo amplifier CN1B

cN18H 0 Rear servo amplifier
CN1A or Cap

8]
CN2
— i

(Note 1_) 7

-
|
| E—
Line noise
filter
(FR-BSF01) |

- p

L jCNzL@ 1 Encoder cable

~

(Note 1)
Power factor
improving DC
reactor P/ )
(FR-BEL) Thermistor
P1]C
(e]e}
Regenerative option
L Linear servo motor
A 11 .
) @
L21 4
WL\

Linear encoder

Note 1. The AC reactor can also be used. In this case, the DC reactor cannot be used. When not using DC reactor, short P1 and P2.
2. A 1-phase 200V to 230VAC power supply may be used with the servo amplifier of MR-J3-70B-RJ004 or less.
For 1-phase 200V to 230VAC, connect the power supply to L1 = L2 and leave Ls open. Refer to section 1.2 for the power supply
specification.
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1. FUNCTIONS AND CONFIGURATION

(2) MR-J3-200B-RJ004
RST

(Note 2)
Power supply

No-fuse breaker
(NFB) or fuse

Line noise filter

Magnetic o 5
contactor | MR Configurator Personal
(MC) | computer !
- | | |

- e

I

(FR-BSFO1) Servo amplifier i !
(Note 1) ‘
Power factor ‘
improving DC t1 — ~ ﬂuﬂ] \‘ — 51 Junction
reactor 2 oafill &1 ] - B— terminal
. C L3 pd AR T DS @
% SN
gy -
P4 \‘, mﬂ‘ﬂrm‘\ I H YA " “ | U ‘@‘ o (Note 3) %
| Pz 1[Iy | H\.“hj‘ — cN1abe Servo system
I e Py [ 1L rﬂﬁz — controller or Front axis
Regenera}twe OPtIO‘n O IR ;_; Q 0 servo amplifier CN1B
A Lo \\ | |11 [ea
. - [ I L1 ‘L L Rear servo amplifier
21 - = U“ 0 CN1A or Cap
( || )
1 Encoder cable
U \
Thermistor
Linear servo motor
Uly Ly
S| =
\ \

Linear encoder

Note 1. The AC reactor can also be used. In this case, the DC reactor cannot be used. When not using DC reactor, short P1 and Pa.
2. Refer to section 1.2 for the power supply specification.
3. Connectors (CNP1, CNP2, and CNP3) and appearance of MR-J3-200B-RJ004 servo amplifier have been changed from April
2008 production. For existing servo amplifier, refer to appendix 5.
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1. FUNCTIONS AND CONFIGURATION

(3) MR-J3-350B-RJ004
RST

(Note 2)
Power supply

No-fuse breaker
(NFB) or fuse

Magnetic

(MC)

(FR-BLF)

(Note 1)
Power factor
improving DC
reactor
(FR-BEL)

L1

]
N—— 1]

L21

contactor

Line noise filter

[

P2
/ T
T egenerative P o
O

“ option

Servo amplifier

CN3

MR Configurator

Personal

o Junction
IDI terminal
block
(o]

Servo system
controller or Front axis
servo amplifier CN1B

Rear servo amplifier
CN1A or Cap

Encoder cable

Thermistor

Linear servo motor

Linear encoder

Note 1. The AC reactor can also be used. In this case, the DC reactor cannot be used. When not using DC reactor, short P1 and P-.

2. Refer to section 1.2 for the power supply specification.
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1. FUNCTIONS AND CONFIGURATION

(4) MR-J3-500B-RJ004

(Note 2) RST
Power supply |

No-fuse breaker

(NFB) or fuse
Servo amplifier

F

Magnetic NE
contactor
(MC)

Line noise filter
(FR-BLF)

CN5

CcN1BHE
| g

r-—-——~>"~>"~>"~>">~"=~"-~"“~ -~ =~ —- - -~ === ° a1
| MR Configurator ~ Personal |
! computer |
| [ - I
| | D |
[ |
| “‘ |
| [ |
(O |
1 ‘ |
| |
L - - L ____ )
° Junction
EI terminal
o block

Servo system
controller or Front axis
servo amplifier CN1B

Rear servo amplifier

LirfLar| T L
~ M?\Q\

e H
T AT

L1

) i CN1A or Cap
= Hh‘ Thermistor
T *
@‘[ - CN2 ik 1 Encoder cable
(Il P
e e[
B P2
l (Note 1)
Power factor improving

DC reactor (FR-BEL)

Linear servo motor

Linear encoder

Note 1. The AC reactor can also be used. In this case, the DC reactor cannot be used. When not using DC reactor, short P1 and Pa.

2. Refer to section 1.2 for the power supply specification.
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1. FUNCTIONS AND CONFIGURATION

(5) MR-J3-700B-RJ004

(Note 2) RST
Power supply |

No-fuse breaker [ 15
(NFB) or fuse .4]

R
Magnetic l‘= =

contactor
(MC)

(Note 1)
r- -1
I
|

Line noise filter
(FR-BLF)

L1

(Note 1)
Power factor
improving
DC reactor
(FR-BEL)

Ls

Servo amplifier

L2

L1

Regenerative option

[y

| MR Configurator ~ Personal |
| computer |
I ‘ — I
CN5! D |
—_— “\ ]
I [ |
: @ “ :
| I
: -
L e e e e e e e e e J
° Junction
CN3 EI terminal
block
o
cN1Ad O Servo system
A controller or Front axis
0 servo amplifier CN1B
cN1BHD Rear servo amplifier
t 0 CN1A or Cap
Thermistor
D- \
Encoder cable
D = 7\

Linear servo motor

N

Linear encoder

Note 1. The AC reactor can also be used. In this case, the DC reactor cannot be used. When not using DC reactor, short P1 and P-.

2. Refer to section 1.2 for the power supply specification.
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1. FUNCTIONS AND CONFIGURATION

(6) MR-J3-11KB-RJ004 * MR-J3-15KB-RJ004 - MR-J3-22KB4-RJ004
RST

r--r—-——-——">"™>"~"~"~"7T7="7"7= "7 =" =777 a
(Note 2) MR Configurator Personal
Power supply

computer

l
CN5 !

- (O

© Junction

CN3 unctl
terminal

° block

_] ﬂﬂ E R cN1AH O
i

Py oweap
e T G

No-fuse breaker
(NFB) or fuse

Servo amplifier

Magnetic \~ ¥y
contactor
(MC)

(Note

'

1
-
v Servo system
controller or Front axis
servo amplifier CN1B

Line noise filter
(FR-BLF)

Rear servo amplifier

i i

| HH CN1A or Cap
c .
11 : aU’T\CNZ @ Thermistor
— - a
CN2L ] Encoder cable

('@ D - \

== —_— JJME )
w

— \I P |
= & @C—Qr-\
(Note 1) & £
Power _factor > m 3 Linear servo motor
improving ol el
DC reactor
(FR-BEL-(H)) 1

P JC
O

Regenerative option .
9 P Linear encoder

Note 1. The AC reactor can also be used. In this case, the DC reactor cannot be used. When not using DC reactor, short P1 and Pa.
2. Refer to section 1.2 for the power supply specification.
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1. FUNCTIONS AND CONFIGURATION
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2. LINEAR SERVO MOTOR

2. LINEAR SERVO MOTOR

The secondary side of the linear servo motor contains a strong permanent magnet. The wrong handling may
cause serious accidents, which is extremely dangerous. Please read this chapter carefully beforehand and use

it correctly.

2.1 Handling

2.1.1 General instructions

- The linear servo motor uses a strong magnet on the secondary side. Therefore,

- The permanent magnet on the secondary side makes the magnetic bodies

- The performance is not guaranteed if the specified servo amplifier and linear

not only the linear servo motor installation operators but also the machine
operators must use abundance of caution. For example, one who uses a medical
device like a pacemaker must keep away from the machine.

generate suction. Use caution with accidents so as not to get your hand stuck.

servo motor are not combined. If used with unspecified combination, the servo
amplifier or linear servo motor may be damaged. Depending on the case, it can
be out of control and operate unexpectedly, resulting in extremely dangerous
condition.

* The linear servo motor installation operators and machine operators must not

= The protection method of the linear servo motor is IP00. Take necessary

- When the linear servo motor is damaged, it must be replaced. Contact Mitsubishi

- When the protective function is operated, turn off the power immediately and

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

- The primary side (coil) and secondary side (magnet) may be damaged by a fall or

work wearing electronic devices (watch, calculator, personal computer, etc.) and
magnetic recording media (IC card, magnetic card, floppy disc, etc.) and must not
bring them around a magnetic. The magnetic influence may cause the operation
failure or malfunction.

measures against dust, oil, etc. (Refer to section 2.1.2 Installation direction.)

Electric System & Service Co., Ltd.

eliminate its cause, and then turn it on again. If the linear servo motor is continued
operating without eliminating the cause, it may run unexpectedly and results in a
damage and injury.

hands and parts (cables, etc.) with the servo amplifier heat sink, regenerative
resistor, linear 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.

shock.




2. LINEAR SERVO MOTOR

2.1.2 Instructions on design

= The dynamic brake can be applied to the servo amplifier, but the coasting distance

becomes longer when the moving body is heavy or when the speed is high. It may
result in crashing into the stroke edge, which is highly dangerous. Install the anti-
crash mechanism such as an air brake or an electric/mechanical stopper such as a
shock absorber to reduce the shock of movable parts. (No linear servo motor with
an electromagnetic brake is available.)

- The magnetic suction power acting between the primary side (coil) and the

secondary (magnet) is always acting even when the motor power is not turned on.
Because of this, the machine must be designed to be rigid enough to resist the
magnetic suction power and maintain the accuracy.

= The running load by friction increases in proportion to the increase of the magnetic

suction power, so the design must be made to decrease as much friction as
possible, for example, by mounting guides with high accuracy.

= Do not use for vertical motion applications since magnetic poles cannot be

detected with a vertical application.

= Install the linear servo motor the way in which the thrust acts on the gravity center

of the movable part. When the thrust does not act on the gravity center of the
movable part, the moment is generated.

= Design the mounting dimensions to be satisfied for the primary side (coil) and

secondary side (magnet).

- The cables such as power cables deriving from the primary side (coil) cannot stand

the long-term flexing action. Avoid the flexing action by fixing to the movable part,
etc. Also, use the cable that stands the long-term flexing action for the wiring to the
servo amplifier.

= Magnetic chips such as iron fragments can be attached to the permanent magnet

on the secondary side, which may cause a malfunction. In the environment like
this, take measures against the attachment and entry of magnetic chips.

= When the linear servo motor is operated over a long term under the condition

where water for cutting or lubrication oil is splashed or where oil mist or dew
condensation occurs due to supercooling or high humidity, insulation deterioration
or other failures may be caused. Prevent the linear servo motor from oil and dust
with a cover and take measures against dew condensation.

- More careful measures against oil and dust must be taken for the linear encoder

than the linear servo motor. For details, please contact the linear encoder
manufacturer individually.

- The moving direction of the linear servo motor and linear encoder must be

matched. Otherwise, the motor may run unexpectedly.

- When two or more secondary side (magnet) is mounted, set the mounting screw

accumulative pitch tolerance within = 0.2mm. Clearance may be left between the
secondary sides (magnets) depending on the mounting method and the numbers.

= Do not hit the primary side (coil) on the stopper. The primary side may be

damaged. Design the machine so that the stopper is hit on the top table attached to
the primary side (coil).




2. LINEAR SERVO MOTOR

POINT |

- To execute the high accuracy positioning, ensure as much rigidity of machine
as possible and make the machine resonance point higher.

- Make the moving parts as light as possible and make the base parts heavier
and sturdier.

= As the operation and accuracy of machine could have an adverse effect,
design it in order to make the thrust center of the linear servo motor closer to
a moving body's gravity center.

- When the mounting rigidity of the linear encoder is not enough, machine
vibration, etc. affect the feedback signal, and the desired performance may
not be satisfied. As it is also the same case when the linear encoder is
susceptible to electric noise, set up and mount the linear encoder so that it is
affected by as little vibration and noise as possible.

= Establish the structure to sustain the high-speed and the high acceleration
and deceleration.

2.1.3 Instructions on installation operation

= Under the packaged condition (cardboard) delivered from our company, the
magnet on the secondary side does not have a serious effect on the outside.
Before mounting to the machine, however, magnetic bodies (including tools) must
be kept away from the secondary side (magnetic). The secondary side (magnetic)
can have as double suction power as mounted normally, which may cause a
serious injury. To avoid this, pay full attention to the ambience of workplace.

Magnetic body such as iron Secondary side (magnet)

\— Magnetic suction power: Max. 5 ton

- The permanent magnet on the secondary side makes the magnetic bodies
generate suction, which may cause troubles such as having hands pinched, etc.
For the installation of the linear servo motor and the work around it, be sure to use
nonmagnetic tools. These are required for the improvement of workability and
safety ensuring. Use special caution with mounting the primary side (coil) after the
secondary side (magnet) has mounted. Use the screw which strength must be a
high tensile strength steel level of SCM435 for its material and the lower yield point
900 [N/mmz] or more. (Example) Explosion-proof beryllium copper alloy safety
tools: Manufactured by NGK Insulators, Ltd.

- Do not install the servo motor, linear servo motor and regenerative resistor on or
near combustibles. Otherwise a fire may cause.

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

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




2. LINEAR SERVO MOTOR

= Do not subject the servo amplifier and linear servo motor to drop impact or shock
loads as they are precision equipment.

- Do not install or operate a faulty servo amplifier and linear servo motor.

- Use the equipment within the specified environmental condition range. (For the
environmental condition, refer to section 1.2.)

= Tap holes on the linear servo motor are for machine installation. Do not use for

ACAUTION other purposes.

= Do not touch the linear servo motor with wet hands.

- For installation, use all screw halls and tap holes prepared on the linear servo
motor.

- When two or more secondary side (magnet) is mounted, set the mounting screw
accumulative pitch tolerance within &= 0.2mm. Clearance may be left between the
secondary sides (magnets) depending on the mounting method and the numbers.

2.1.4 Instructions on storage

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

- Be sure to follow the storage conditions (ambient temperature and humidity, etc.).

= Store the product in the environment where the rain water is prevented from

ACAUTION splashing on and dust, oil, and chemical materials from attaching on.

= Do not strike servo amplifier or linear servo motor.

= Do not modify the linear servo motor.

= When the equipment has been stored for an extended period of time, consult
Mitsubishi.

2.2 Inspection items

- Before starting maintenance and/or inspection, 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

AW ARNING electri.c shock may occur. In additiqn, always confirm from the front of the servo
amplifier whether the charge lamp is off or not.

= Any person who is involved in inspection should be fully competent to do the work.
Otherwise, you may get an electric shock. For repair and parts replacement,
contact your safes representative.

POINT |

- When executing a megger test (insulation resistance test), disconnect the
servo amplifier. Otherwise, a fault may occur.
= Do not disassemble and/or repair the equipment on customer side.

- The molded resin of the linear servo motor may lose the color. Though a fault
may not occur only for losing the color, make inspections.

It is not until the linear servo motor is mounted in equipment (built-in) that it has functions as motor. As the
protection method is IP0O, it is recommended to make inspections and clean periodically.



2. LINEAR SERVO MOTOR

2.2.1 Inspections on primary side (coil)

(1) Attachment of water and oil
Check that the primary side (coil) and secondary side (magnet) have not got wet with water and oil. When
the linear servo motor has got wet, the insulation on the primary side (coil) is deteriorated, which may cause
failure. Make sure to establish the mechanical structure in which water and oil are not attached to the linear

motor.

(2) Molded resin
Check for missing or cracks of the molded resin on the primary side (coil). As the insulation deterioration
and such may cause failure when missing or cracks are found in the molded resin on the primary side (coil),

replace the primary side (cail).

(3) Scratches of primary side (coil) facing secondary side (magnet)
Check the scratches of the primary side (coil) facing the secondary side (magnet). When the primary side
(coil) facing the secondary side (magnet) has scratches, replace the primary side (coil). When a foreign
matter is caught in the empty clearance between the primary side (coil) and the secondary side (magnet), a
scratch occurs on the primary side (coil). In such case, take away the corresponding matter and establish
the mechanical structure which does not catch such matters.
However, if the scratches of the primary side (coil) facing the secondary side (magnet) result in no more
than the protective coating peeled off, they can be repaired.

(4) Loose mounting screws
Check for loose mounting screws on the primary side (coil). When the mounting screws on the primary side

(coil) are loose, tighten the corresponding screws.

(5) Scratches and cracks of linear servo motor cables
Check for scratches and cracks of the linear servo motor cables. If the linear servo motor cables have any
scratches or cracks, replace the corresponding cables. Especially when the cables are moved, make
inspections periodically.



2. LINEAR SERVO MOTOR

2.2.2 Inspections on secondary side (magnet)

(1) Attachment of water and oil
Check that the primary side (coil) and secondary side (magnet) have not got wet with water and oil. When
the linear servo motor has got wet, the insulation on the primary side (coil) is deteriorated, which may cause
failure. Make sure to establish the mechanical structure in which water and oil are not attached to the linear
motor.

(2) Exposure and lift of magnet
Check for the exposure and lift of the magnet on the secondary side (magnet). If the magnet on the
secondary side (magnet) is exposed or lifted, replace the secondary side (magnet) immediately.

(3) Molded resin

(a) Check for missing or cracks of the mold resin on the secondary side (magnet). (a) When missing or
cracks are found in the molded resin on the secondary side (magnet), replace the secondary side
(magnet).

(b) Check for the scratches of the molded resin on the secondary side (magnet). When the magnet is
exposed by the scratches of the molded resin on the secondary side (magnet), replace the secondary
side (magnet). When a foreign matter is caught in the empty clearance between the primary side (coil)
and the secondary side (magnet), a scratch occurs on the secondary side (magnet). In such case, take
away the corresponding matter and establish the mechanical structure which does not catch such
matters.

(4) Loose mounting screws
Check for loose mounting screws on the secondary side (magnet). When the mounting screws on the
secondary side (magnet) are loose, tighten the corresponding screws.

2.2.3 Inspections of linear encoder

The inspections of the linear encoder may be required. For the inspections of the linear encoder, contact the
linear encoder manufacturer.



2. LINEAR SERVO MOTOR

2.3 Replacement of linear servo motor on absolute position detection system
2.3.1 Replacement of primary side (coil) or secondary side (magnet)

After replacing the primary side (coil) or the secondary side (magnet), perform the magnetic pole detecting
operation again.

2.3.2 Replacement of linear encoder

After replacing the linear encoder, perform the magnetic pole detecting operation again. When replacing the
linear encoder, make sure to set a home position by controller.
The following indicates the procedures to check the mounting position.

(1) Checking mounting position of linear encoder
1) Before replacing the linear encoder, check the encoder information using the MR Configurator with
the linear servo motor fixed at the specified position.

2) Replace the linear encoder so that the position gap should be + 0.1 mm, comparing before and after
the replacement.

3) After replacing the linear encoder, check the encoder information using the MR Configurator again
with the linear servo motor fixed at the specified position.

4) Check that the value calculated from the difference of the encoder information (resolution unit) before
and after the replacement of the linear encoder is under = 0.1mm.

(2) Reading encoder information with MR Configurator
1) Select the "MR-J3-B Linear" from the system setting of MR Configurator.

2) Check that the personal computer is connected with the servo amplifier and select "Diagnostics" and
then "Linear diagnostics".
The following window appears.

% Linear diaenostics FloX
Command side unit ! Linear scale unit
g Parameter
Linear encoder selection
Cumulative command H ’7
pulses 8 0200
[ 0 pulse Rictelpuies Zeroing stop distance
262144 pulse
Clear 0 pulse —T Magnetic pole
= = information
Linear encoder
[ Potarity || Encoder information
Cumulative feedback s
o Resolution sefting E| D yri
& puise |¢ w1 Data 1 [G0000000 1)
Data 2 [00003BCF
L o [ 10
[ tionitor indication Z-phase pass status
Monitor start|  Monitor stop e Parameterread | Parameter write Close
B ot passed

3) Data 1 (1) of the encoder information is read.
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2.4 Instructions for discarding the linear servo motor

Demagnetize the secondary side (magnet) of the linear servo motor by heating over 300°C (572°F), then
discard it in accordance with Law for Promotion of Effective Ultilization of Resources.

/I WARNING

- The linear servo motor uses a strong magnet on the secondary side. Therefore,

- The permanent magnet on the secondary side makes the magnetic bodies

- When the linear servo motor is disassembled or discarded, do not put magnetic

- A suction power is generated when magnetic bodies (including tools) are put near

not only the operators but also the people around the work place must use
abundance of caution when the linear servo motor is disassembled or discarded.
For example, one who uses a medical device like a pacemaker must keep away
from the machine.

(primary side [coil] and secondary side [magnet]) generate suction.
Use special caution with the handling of the secondary side which is
demagnetized before/after disassembly.

bodies (including the primary side [coil], the other secondary sides [magnet] and
tools) close to the secondary side (magnet). The secondary side (magnetic) can
have as double suction power as mounted normally, which may cause a serious
injury. In all cases, pay full attention to the ambience of workplace to avoid this.

Magnetic body such as iron Secondary side (magnet)

\— Magnetic suction power: Max. 5 ton

the permanent magnet on the secondary side. Be sure to use nonmagnetic tools
for the disassembly and disposal of the linear servo motor or the work around it.
These are required for the improvement of workability and safety ensuring.

= The personnel who work for the disassembly or disposal of the linear servo motor

* When the linear servo motor is disassembled or discarded, use cautions in order

- Do not touch the secondary side after the demagnetization of the secondary side

or those who are around the workplace must not work wearing electronic devices
(watch, calculator, personal computer, etc.) and magnetic recording media (IC
card, magnetic card, floppy disc, etc.) and must not bring them around the
secondary side (magnet). Magnetic influence may cause the operation failure or
malfunction.

to avoid accidents so as not to get your hand stuck.

(magnet) by heating over 300°C (572°F) until it becomes cool enough. Otherwise,
you may get burnt.
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2.5 LM-H2 series
2.5.1 Model code definition

(1) Primary side: cail

LM—H2POO-OM—

w2200

Series

Primary side
(coail)

O
—|: Symbol

Motor model

4SS0

LM-H2P1A-06M

LM-H2P2A-12M

LM-H2P2B-24M

LM-H2P2C-36M

1SS0

LM-H2P2D-48M

LM-H2P3A-24M

LM-H2P3B-48M

LM-H2P3C-72M

LM-H2P3D-96M

Maximum speed: 2m/s

Rated thrust

Symbol| Rated thurst [N]

06 60

12 120

24 240

36 360

48 480

72 720

96 960
Length (nominal dimensions)
Symbol| Dimensions [mm]

A 128

B 224

C 320

D 416

Width (nominal dimensions)

Symbol| Dimensions [mm]
1 50
2 70
3 110
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(2) Secondary side: magnet
LM—H2sO0—-0O

o-—-od
—[Symbol Motor model

Series LM-H2S10-288

LM-H2S510-384

Secondary.side 4880 LM-H2S10-480
(magnetic)

LM-H2S10-768
LM-H2S520-288
LM-H2S20-384
LM-H2S520-480
LM-H2S20-768
LM-H2S30-288
LM-H2S30-384
LM-H2S30-480
LM-H2S30-768

1SS0

Length (nominal dimensions)
Symbol| Dimensions [mm]

288 288
384 384
480 480
768 768

Width (nominal dimensions)
Symbol| Dimensions [mm]

1 42
2 65
3 105

2-10
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2.5.2 LM-H2 series specification list

) P2A- P2B- P2C- P2D- P3A- P3B- P3C- P3D-
Linear servo motor P1A-06M-
) ) 12M- 24M- 36M- 48M- 24M- 48M- 72M- 96M-
(Primary side) LM-H2 4SS0
1SS0 | 1SS0 [ 1SS0 | 1SSO [ 1SS0 | 1SS0 | 1SS0 | 1SS0
S10-288-
4SS0
S10-384- S$20-288-1SS0 S30-288-1SS0
Linear servo motor 4SS0 S$20-384-1SS0 S30-384-1SS0
(Secondary side) LM-H2 S10-480- S20-480-1SS0 S30-480-1SS0
4SS0 S20-768-1SS0 S30-768-1SS0
S10-768-
4SS0
» 40B- 70B- | 200B- | 200B- | 70B- | 200B- | 350B- | 500B-
Servo amplifier model 40B-RJ004
RJ004 | RJOO4 | RJO04 | RJOO4 | RJOO4 | RJOO4 | RJOO4 | RJOO4
MR-J3-O U500
U501 U502 U503 | U504 | U505 | U506 | U507 | U508
Power supply capacity [kVA] 0.9 0.9 1.3 3.5 3.5 1.3 3.5 5.5 7.5
Thrust Rated (Note 2) [N] 60 120 240 360 480 240 480 720 960
u
Maximum [N] 150 300 600 900 1200 600 1200 1800 2400
Maximum speed (Note 1) [m/s] 2
Magnetic suction [N] 500 1000 1900 2700 3500 2000 3700 5300 7000
Recommended load mass ratio Less than 30 times of mass of linear servo motor primary side
Structure Open (Protection type: IP00)
Cooling system Self-cooled
In [’C] 0 to +40 (non-freezing)
Ambient operation [°F] 32 to 104 (non-freezing)
temperature [’C] —15 to 70 (non-freezing)
In storage -
) [°F] 5 to 158 (non-freezing)
Environ- - - -
mental Ambient In operation 80%RH or less (non-condensing)
L o - i
conditions humidity In storage 90%RH or less (non-condensing)
) Indoors (no direct sunlight)
Ambience . - .
Free from corrosive gas, flammable gas, oil mist, dust and dirt.
Vibration [m/s?] X, Y: 49 or less
Altitude Max, 1000m above sea level
) ) ) [ka] 0.9 1.4 2.5 3.6 4.7 2.4 4.3 6.2 8.1
Primary side (coil)
[Ib] 1.98 3.09 5.51 7.94 10.4 5.29 9.48 13.7 17.9
0.6 (288mm
one magnet)
0.8 (384mm 1.1 (288mm one magnet) 3.2 (288mm one magnet)
Ikg] one magnet) 1.4 (384mm one magnet) 4.3 (384mm one magnet)
g 1.0 (480mm 1.8 (480mm one magnet) 5.3 (480mm one magnet)
one magnet) 2.9 (768mm one magnet) 8.5 (768mm one magnet)
Mass 1.6 (768mm
Secondary side one magnet)
(magnet) 1.32 (288mm
one magnet)
1.76 (384mm 2.43 (288mm one magnet) 7.06 (288mm one magnet)
[ib] one magnet) 3.09 (384mm one magnet) 9.48 (384mm one magnet)
2.21 (480mm 3.97 (480mm one magnet) 11.7 (480mm one magnet)
one magnet) 6.39 (768mm one magnet) 18.7 (768mm one magnet)
3.53 (768mm
one magnet)

2- 11
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Note 1. Max. speed of the linear servo motor is smaller value of any max. speed of the linear servo motor and rated speed of the
encoder.
2. Value in the case where the aluminum board of the following dimensions (L[mm] > W[mm] < H[mm]) is mounted on the
primary side (coil). (Reference value)
LM-H2P1A-06M-4SS0: 192 X 225 X 30 LM-H2P3A-24M-1SS0: 192 X 495 X 30
LM-H2P2A-12M-1SS0: 192X 315X 30 LM-H2P3B-48M-1SS0: 336 X 495 X 40
LM-H2P2B-24M-1SS0: 336 X 315X 30 LM-H2P3C-72M-1SS0: 480 X 495 X 40
LM-H2P2C-36M-1SS0: 480 X 315 % 40 LM-H2P3D-96M-1SS0: 624 X 495 X 40
LM-H2P2D-48M-1SS0: 624 X 315 X 40

2-12
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2.5.3 Thrust characteristics

When the input power supply specifications of the servo amplifier are 3-phase 200VAC or 1-phase 200VAC,
the thrust characteristic is indicated by the continuous line.

The continuous/max. thrust and max. speed of the linear servo motor are in the case of the rated power
voltage and frequency of the combined servo amplifier.

[LM-H2P1A-06M-4SS0] [LM-H2P2A-12M-1SS0] [LM-H2P2B-24M-1SS0]
150 300 600
= Short-duration = Short-duration = Short-duration
' 100 — running region — Z' 200 — running region —j =' 400 — running region —j
£ 3 3
< < <
[ = =
60 120 240
50 100 200
Continuous Continuous Continuous
running region running region running region
0 | 0 ‘ 0 ‘
0 1 2 0 1 2 0 1 2
Speed [m/s] Speed [m/s] Speed [m/s]
[LM-H2P2C-36M-1SS0] [LM-H2P2D-48M-1SS0] [LM-H2P3A-24M-1SS0]
900 1200 600
= Short-duration = Short-duration = Short-duration
— 600 — running region — —~ 800 — running region —j =’ 400 — running region —j
g B B
£ £ £
= = =
360 480 240
300 400 200
Continuous Continuous Continuous
running region running region running region
0 ‘ 0 ‘ 0 ‘
0 1 2 0 1 2 0 1 2
Speed [m/s] Speed [m/s] Speed [m/s]
[LM-H2P3B-48M-1SS0] [LM-H2P3C-72M-1SS0] [LM-H2P3D-96M-1SS0]
1200 1800 2400
= Short-duration = Short-duration = Short-duration
' 800 — running region —j 2'1200 — running region —j = — running region —
£ El 3
< < <
[ = =
480 720 960
400 600 900
Continuous Continuous Continuous
running region running region running region
0 | 0 ‘ 0 ‘
0 1 2 0 1 2 0 1 2
Speed [m/s] Speed [m/s] Speed [m/s]

2-13
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2.5.4 Installation

(1) Mounting dimensions
[Unit: mm]

Center on the primary side (coil) (Note 1)
I |

)
‘ N7
|

il

| ot
~ /1] 0.1 |A
oL 5| oo

‘ H 0.5 or less ‘ \g—’
S _

! ] \ H A

[ 1] ] | T o[ o4 |
|

Center on the secondary side (magnet) (Note 2)

Note 1. Centers on the primary side (coil) are as follows.

LM-H2P10 - O: Center mounting screw position
LM-H2P20 - O: Center of mounting screw pitch
LM-H2P30 - O: Center mounting screw position

2. Centers on the secondary side (magnet) is the center of mounting screw pitch.

3. H length indicates (height of primary side (coil)) + (height of secondary side (magnet)) + (length of empty clearance: 0.5mm).
LM-H2P10O - O: H= 43.0mm
LM-H2P2[ - O: H= 43.0mm
LM-H2P30O - O: H= 48.0mm

2- 14
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(2) Mounting the secondary side (magnet)

- The linear servo motor uses a strong magnet on the secondary side. Therefore,
not only the servo motor installation operators but also the machine operators
A WARNING must use abundance of caution. For example, one who uses a medical device like
a pacemaker must keep away from the machine.

- When mounting the secondary side (magnet), use nonmagnetic tools.

- When the additional secondary side (magnet) is mounted after one has been
already set, slide the additional secondary side (magnet) to mount in the specified
position after setting in the position away from the one already mounted as shown

A CAUTION in this section.

- When two or more secondary side (magnet) is mounted, set the mounting screw
accumulative pitch tolerance within = 0.2mm. Clearance may be left between the
secondary sides (magnets) depending on the mounting method and the numbers.

When using multiple secondary sides (magnets), arrange the name plates attached to the products on the
same side for keeping the layout of magnetic poles.
Name plate

— — —

In order to decrease the clearance between the secondary sides (magnets), mount them with the following
procedure.

Procedure 1. Securely fix with bolts the secondary side (magnet) to be a mounting standard.
Secondary side (magnet) to be a mounting standard

i — —

Procedure 2. Set the secondary side (magnet) on the mounting face and fix it with bolts as temporary joint.

lﬁl lﬁl Iﬁ" lﬁ" Secondary side (magnet) to be a mounting standard
Y

1
[1

i — T

Procedure 3. Press the secondary side (magnet) fixed as temporary joint toward that to be a mounting
standard.

Secondary side (magnet) to be
-p a mounting standard

Y

1 —  — S E— O —

2-15
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Procedure 4. Securely fix with bolts the secondary side (magnet) fixed as temporary joint.
Secondary side (magnet) to be a mounting standard

S S S —

(3) Mounting the primary side (coil)

= To avoid the danger caused by suction, which is generated between the primary
side (coil) and the secondary side (magnet) by the permanent magnet, it is
recommended to mount the primary side (coil) in the position free from the
secondary side (magnet) as shown in this section.

A CAUTION - When mounting the primary side (coil) over the secondary side (magnet)
unavoidably, use the material handling equipment such as crane which is fully
competent to sustain the load of suction, etc.

- When sliding the primary side (coil) to move over the secondary side (magnet)
after setting, pay full attention to the suction generated.

Procedure 1. Mount a part of the secondary side (magnet).

DI 7

Procedure 2. Mount the primary side (coil) in the position free from the secondary side (magnet).

I, 7

Procedure 3. Move the primary side (coil) over the secondary side (magnet) mounted.
Confirm that the primary side (coil) does not contact the secondary side (magnet).

e =
- I _________ I I I
22224 7
Procedure 4. Mount the rest of the secondary side (magnet).
| I I I
iz Z
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2.5.5 Outline drawings

(1) Primary side (coil)
(a) LM-H2P1A-06M-4SS0

[Unit: mm]
Lead for motor (U, V, W): black,earth (E): green/yellow
4 wires-AWG20 (Standard finish OD ¢2.12 mm)
Active length 400 mm
43.0
+40
128 4007 Approx.0.7
(Lead active length) /' Round crimping terminal
32 32 32 32 210 1254 31.8 Approx.10.5
Approx. ‘g‘ Approx.3.5
40, 5
o~
©
- ©
0 = d D & 3 =
N = ® -7 o
| | | I - 1—@ e i <
. — — g e 3
| | | Wire mark L | s
! Q
- 7LL <
{2 —-@ ] 4
9
g g Secondary side
3-M5 screw depth 6.5 E’,
Lead for thermistor (G1, G2) black Round Crimping terminal
2 wires-AWG20 (Standard finish OD ¢2.12 mm) 1.25-2
Active length 400 mm
(b) LM-H2P2A-12M-1SS0 = LM-H2P2B-24M-1SS0 * LM-H2P2C-36M-1SS0 * LM-H2P2D-48M-1SS0
[Unit: mm]
Variable dimensions Lead for motor
Model L M A B Size Standard finish
oD
LM-H2P2A-12M-1SS0 128 64 (32) 2X2 |AWG20 $2.12
LM-H2P2B-24M-1SS0 224 2X64(=128) (64) 3 X2
LM-H2P2C-36M-1SS0 320 4 X64(=256) (32) 52 |AWG16 2.7
LM-H2P2D-48M-1SS0 416 5X64(=320) (64) 62
Lead for motor (U, V, W): black, earth (E): green/yellow Round crimping
Active length 400 mm terminal 1.25-4
4
L 40 A
. pprox. 0.7
(Lead active o
5] 31.8 \ . | Approx. 10.5
A 210, length) E Approx. 3.5
S
(] x© |
R > ol® |8
= SR
| ¢ 1 |8
[ag] _
g © g
B-M5 screw depth 6.5 (For primary side) é W/iSecondary
Lead for thermistor (G1, G2): black 5 side

2 wires-AWG20 (Standard finish OD ¢2.12 mm)
Active length 400 mm

Round crimping terminal
1.25-4
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2. LINEAR SERVO MOTOR

(c) LM-H2P3A-24M-1SS0 - LM-H2P3B-48M-1SS0 - LM-H2P3C-72M-1SS0 - LM-H2P3D-96M-1SS0

[Unit: mm]
Variable dimensions Lead for motor
Model . Standard finish
L M A B Size
oD
LM-H2P3A-24M-1SS0 128 64 32 2X3 |AWG20 $2.12

LM-H2P3B-48M-1SS0 224 2 X64(=128) 64 3%X3
LM-H2P3C-72M-1SS0 | 320 4 > 64(=256) 32 5xX3 |AWG14 $3.12
LM-H2P3D-96M-1SS0 | 416 5> 64(=320) 64 63

Lead for motor (U, V, W): black, earth (E): green/yellow

Active length 400 mm Round crimping terminal

1.25-4 48
L 400 Approx. 0.7
(Lead active length)
A M 32 210 2 31.8 Approx. 15.5
Approx. E Approx. 8.5
40 o
E o 7
©_lu
— J DV ~ aton
S : | S -
[ ‘ ) oW S
{ A
| k Wire mark
[<e] [ee] o]
N ~ e
T — % - 2l o
g
K ?F-MS screw dc_edpth 6.5 5) ® 2
or primary side mounting
[ PN
— 4 | S
N~
~N g —.d
S L
Lead for thermistor (G1, G2): black g 772 Secondary side
2 wires-AWG20 (Standard finish OD ¢$2.12 mm) 1S
Active length 400 mm Round crimping terminal 5
1.25-4 N
(2) Secondary side (magnet)
(a) LM-H2S10-00-1SS0
[Unit: mm]
Model Variable dimensions

L M B
LM-H2S10-288 288 5x48(=240) [ 6x2
LM-H2S10-384 384 7x48(=336) [ 8x2
LM-H2S10-480 480 9x48(=432) [ 10x2
LM-H2S10-768 768 | 15x48(=720) | 16 <2

Overall length L

Approx. 10.5 or less
24 M o4  Mark "N 7 35
48 0
<
- & —&- & - —& - [Ranemepad] 0 [)) = 95’
_ _ ,\ _ _ _ _ V) < | | E
N\ © 3 < 5
- - - - - - - 2 = k2 <
B- ¢ 4.8 For mounting the secondary side ﬁ 2_é1
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(b) LM-H2S20-00-1SS0

[Unit: mm]

Variable dimensions
L M B
LM-H2S20-288 288 5x48(=240) [ 6x2
LM-H2S20-384 384 7>x48(=336) [ 8x2
LM-H2S20-480 480 9> 48(=432) [ 10x2
LM-H2S20-768 768 | 15X48(=720) | 16 <2

Model

Overall length L

Approx. - 10.5 or less
24 M 24 M 7 3.5

48

-©- -9- &- - o O [Ramo ] -

|
|
|

)

|
|
|
|
55

10.5 44 10.5
T
65

66 or more

©- - ©- - - ©- ©-

R

5
N

B- ¢ 5.8 For mounting the secondary side

I
Q2

(c) LM-H2S30-0-1SS0

[Unit: mm]

Variable dimensions
L M B
LM-H2S30-288 288 5x48(=240) [ 6x2
LM-H2S30-384 384 7>x48(=336) [ 8x2
LM-H2S30-480 480 9> 48(=432) [ 10x2
LM-H2S30-768 768 | 15x48(=720) | 16x2

Model

Overall length L

Approx. 15.5 or less
24 M 24 Mark "N" 7 8.5
48 o
9]
- -©- -9 -6- - -~ [Aame s - N = =
g
£
w0
R 8 3 18 s
} 2
=
.
& -&- & -&- &5 & &5 e S =
-~ //7
B- ¢ 5.8 For mounting the secondary side 0 2-C1
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2.5.6 Connection of servo amplifier and linear servo motor

(1) Connection instructions

= Insulate the connections of the power supply terminals to prevent an electric
AWARNING shock ’ i °

= 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

ACAUTION oroperly.

= Do not connect AC power supply directly to the linear servo motor. Otherwise, a
fault may occur.

POINT |

- Refer to section 11.1 for the selection of the encoder cable.

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

o000 Linear servo motor

PE terminal @ S

(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
421.

30m or less .
Connector set (option) (Note 1)
Servo amolifier g&:gg’ggg 36210-0100PE Lead supplied with |~ _ t
P Shell kit: 36310-3200-008 linear seryo motor 0.4 m inear serve motor
CN2 (3M or similar product) i G1 (Black) K
5 [THM1 0O
Note 2
5 THu o_G2 (Black) (Note 2)
CNP3 U (Black) Primary
] A side
S o V (Black) (coil)
s W (Black)
~E (Greenlyellow
= oE( yellow)
© \

Round crimping terminal
1.25-4

Note 1. The signal name (U, V, W, E, G1, G2) is attached on leads.
2. No polarity for the thermistors (G1 and G2)
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2.6 LM-U2 series
2.6.1 Model code definition

(1) Medium thrust series
(a) Primary side: coll

LM—U2POO-0O

Series

Primary side
(coail)

(b) Secondary side: magnet
LM—U2Ss00—

Series

Secondary side
(magnetic)

—iO

Symbol

Motor model

0SS0

LM-U2PAB-05M

LM-U2PAD-10M

LM-U2PAF-15M

1SS0

LM-U2PBB-07M

LM-U2PBD-15M

LM-U2PBF-22M

Maximum speed: 2m/s

Rated thrust

Symbol| Rated thurst [N]
05 50
07 75
10 100
15 150
22 225
Length (nominal dimensions)
Symbol| Dimensions [mm]
B 130
D 250
F 370
Width (nominal dimensions)
Symbol| Dimensions [mm]
A 66.5
B 86.5
1—0
-|: Symbol| Motor model
LM-U2SA0-240
0SS0 | LM-U2SA0-300
LM-U2SA0-420
LM-U2SB0-240
1SS0 | LM-U2SB0-300

LM-U2SB0-420

Length (nominal dimensions)

Symbol| Dimensions [mm]
240 240
300 300
420 420

Width (nominal dimensions)

Symbol| Dimensions [mm]
A 62
B 82
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(2) Large thrust series
(a) Primary side: coil
LM—U2P20-—

Series

Maximum speed: 2m/s

(b) Secondary side: magnet

Primary side
(cail)

Series

Secondary side
(magnetic)

T;ML

Rated thrust

Symbol| Rated thurst [N]

40 400

60 600

80 800
Length (nominal dimensions)
Symbol| Dimensions [mm]

B 286

C 406

D 526

LM—U2Ss20—-[0—2SSO0

Length (nominal dimensions)

Symbol| Dimensions [mm]
300 300
480 480
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2.6.2 LM-U2 series specification list

Linear servo motor PAB-05M- PAD-10M- PAF-15M- PBB-07M- PBD-15M- PBF-22M-
(Primary side) LM-U2[1 0SS0 0SS0 0SS0 1SS0 1SS0 1SS0
Linear senvo motor SA0-240-0SS0 SB0-240-1SS0
(Secondary side) LM-U2C] SA0-300-0SS0 SB0-300-1SS0
i SA0-420-0SS0 SB0-420-1SS0
» 20B- 40B- 40B- 20B- 60B- 70B-
Servo amplifier MR-J3-
RJ004U512 | RJO04U513 | RJO04U514 | RJO04U515 | RJO04U516 | RJI004U517
Power supply capacity [kVA] 0.5 0.9 0.9 0.5 1.0 1.3
Thrust Rated (Note 2) [N] 50 100 150 75 150 225
u
Maximum [N] 150 300 450 225 450 675
Maximum speed (Note 1) [m/s] 2.0
Magnetic suction [N] 0
Recommended load mass ratio Less than 30 times of mass of linear servo motor primary side
Structure Open (Protection type: IP00)
Cooling system Self-cooled
In [’C] 0 to +40 (non-freezing)
Ambient operation [°F] 32 to 104 (non-freezing)
temperature [’C] —-15 to 70 (non-freezing)
In storage -
) [°F] 5 to 158 (non-freezing)
Environ- - - -
mental Ambient In operation 80%RH or less (non-condensing)
L 0, - i
conditions humidity In storage 90%RH or less (non-condensing)
) Indoors (no direct sunlight)
Ambience . - .
Free from corrosive gas, flammable gas, oil mist, dust and dirt.
Vibration [m/s?] X, Y: 49 or less
Altitude Max, 1000m above sea level
) ) ) [ka] 0.3 0.6 0.8 0.4 0.8 1.1
Primary side (coil)
[Ib] 0.66 1.32 1.76 0.88 1.76 2.43
2.0(240mm One magnet) 2.6(240mm One magnet)
Mass [kg] 2.5(300mm One magnet) 3.2(300mm One magnet)
Secondary side 3.5(420mm One magnet) 4.5(420mm One magnet)
(magnet) 4.41(240mm One magnet) 5.74(240mm One magnet)
[1b] 5.51(300mm One magnet) 7.06(300mm One magnet)
7.72(420mm One magnet) 9.92(420mm One magnet)




2. LINEAR SERVO MOTOR

Linear servo motor
(Primary side) LM-U20

P2B-40M-2SS0 P2C-60M-2SS0 P2D-80M-2SS0

Linear servo motor
(Secondary side) LM-U20

$20-300-2SS0
S20-480-2SS0

Servo amplifier MR-J3-00 200B-RJ004U509 350B-RJ004U510 500B-RJ004U511
Power supply capacity [kVA] 3.5 5.5 7.5

Rated (Note 2) [N] 400 600 800
Thrust

Maximum [N] 1600 2400 3200
Maximum speed (Note 1) [m/s] 2
Magnetic suction [N] 0

Recommended load mass ratio

Less than 30 times of mass of linear servo motor primary side

Structure Open (Protection type: IP00)
Cooling system Self-cooled
In [’C] 0 to +40 (non-freezing)
Ambient operation [°F] 32 to 104 (non-freezing)
temperature [’C] —15 to 70 (non-freezing)
In storage . -
) [°F] 5 to 158 (non-freezing)
Environ- - - -
mental Ambient In operation 80%RH or less (non-condensing)
. o, - i
conditions humidity In storage 90%RH or less (non-condensing)
) Indoors (no direct sunlight)
Ambience . - .
Free from corrosive gas, flammable gas, oil mist, dust and dirt.
Vibration [m/s?] X, Y: 49 or less
Altitude Max, 1000m above sea level
k 2.9 4.2 5.5
Primary side (coil) [kg]
[Ib] 6.39 9.26 12.1
Mass . [ka] 9.6 (300mm One magnet)
Secondary side 15.3 (480mm One magnet)
(magnet) (o] 21.2 (300mm One magnet)
3.38 (480mm One magnet)

Note 1. Max. speed of the linear servo motor is smaller value of any max. speed of the linear servo motor and rated speed of the

encoder.

2. Value in the case where the aluminum board of the following dimensions (L[mm] > W[mm] X H[mm]) is mounted on the

primary side (coil). (Reference value)
LM-U2PAB-05M-0SS0: 300 %400 % 15
LM-U2PAD-10M-0SS0: 400 X 500 X 15
LM-U2PAF-15M-0SS0: 500 X 600 X 15
LM-U2PBB-07M-1SS0: 300 X400 % 15
LM-U2PBD-15M-1SS0: 400 X 500 X 15
LM-U2PBF-22M-1SS0: 500 X 600 X 15
LM-U2P2B-40M-2SS0: 900 X 800 % 12
LM-U2P2C-60M-2SS0: 900 X 800 X 12
LM-U2P2D-80M-2SS0: 990 X 800 X 12
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2.6.3 Thrust characteristics

When the input power supply specifications of the servo amplifier are 3-phase 200VAC or 1-phase 230VAC,
the thrust characteristic is indicated by the continuous line.

The continuous/max. thrust and max. speed of the linear servo motor are in the case of the rated power
voltage and frequency of the combined servo amplifier.

[LM-U2PAB-05M-0SS0] [LM-U2PAD-10M-0SS0] [LM-U2PAF-15M-0SS0]
180 360 540
150 300 450
= 120 Short-duration = 20 Short-duration = %0 Short-duration
= running region = running region = running region
£ 3 3
< < <
[ = =
60 120 180
50 100 150
Continuous Continuous Continuous
running region running region running region
0 ‘ 0 ‘ 0 ‘
0 1 2 0 1 2 0 1 2
Speed [m/s] Speed [m/s] Speed [m/s]
[LM-U2PBB-07M-1SS0] [LM-U2PBD-15M-1SS0] [LM-U2PBF-22M-1SS0]
300 540 720
675
450
225
= 200 Short-duration = 360 Short-duration = 480 Short-duration
= running region = running region = running region
g B B
£ £ £
= = =
100 180 240
75 150 225
Continuous Continuous Continuous
running region running region running region
0 ‘ 0 ‘ 0 ‘
0 1 2 0 1 2 0 1 2
Speed [m/s] Speed [m/s] Speed [m/s]
[LM-U2P2B-40M-2SS0] [LM-U2P2C-60M-2SS0] [LM-U2P2D-80M-2SS0]
1600 2400 3200
= Short-duration = Short-duration = Short-duration
' 800 — running region —j 2'1500 — running region —j 2'2000 — running region —j
£ El 3
< < <
[ = =
400 600 800
Continuous Continuous Continuous
running region running region running region
0 ‘ 0 ‘ 0 ‘
0 1 2 0 1 2 0 1 2
Speed [m/s] Speed [m/s] Speed [m/s]
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2.6.4 Installation

(1) Mounting dimensions

(a) LM-U2PAB-05M-0SS0 * LM-U2PAD-10M-0SS0 * LM-U2PAF-15M-0SS0
LM-U2PBB-07M-1SS0 * LM-U2PBD-15M-1SS0 * LM-U2PBF-22M-1SS0

L£0.1

[Unit: mm]

Primary side Approx. 1

T Name plate side

Linear servo motor

dimensions L

Variable

LM-U2PAB-05M-0SS0

0.8

0.45+0.1

n ﬂ
i

Secondary side /

1 ]0.1
/71041

0.8

(b) LM-U2P2B-40M-2SS0 * LM-U2P2C-60M-2SS0 = LM-U2P2D-80M-2SS0

138+0.3
o Approx. 1
Name plate side
|
- | =
7 L
3 | L=

* Secondary side T

170.1
=10.1]

2-26

LM-U2PAD-10M-0SS0 78
LM-U2PAF-15M-0SS0
LM-U2PBB-07M-1SS0
LM-U2PBD-15M-1SS0 98
LM-U2PBF-22M-1SS0

[Unit: mm]

Approx. 0.9

Approx. 0.9
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(2) Mounting the secondary side (magnet)

= The linear servo motor uses a strong magnet on the secondary side. Therefore,
not only the servo motor installation operators but also the machine operators
A WARNING  myst use abundance of caution. For example, one who uses a medical device like
a pacemaker must keep away from the machine.

- When mounting the secondary side (magnet), use nonmagnetic tools.

- When the additional secondary side (magnet) is mounted after one has been
already set, slide the additional secondary side (magnet) to mount in the specified
position after setting in the position away from the one already mounted as shown

A CAUTION in this section.

- When two or more secondary side (magnet) is mounted, set the mounting screw
accumulative pitch tolerance within = 0.2mm. Clearance may be left between the
secondary sides (magnets) depending on the mounting method and the numbers.

When using multiple secondary sides (magnets), arrange the name plates attached to the products on the
same side for keeping the layout of magnetic poles.

] ] ]

Q. O O 0l 0 g gl 0 QO @

Caution name plate

In order to decrease the clearance between the secondary sides (magnets), mount them with the following
procedure.

Procedure 1. Securely fix with bolts the secondary side (magnet) to be a mounting standard.

Secondary side
to be a mounting standard

Q_QO QO Q

Procedure 2. Set the secondary side (magnet) on the mounting face and fix it with bolts as temporary joint.

Secondary side
to be a mounting standard

@ @ @ @O O O O

Procedure 3. Press the secondary side (magnet) fixed as temporary joint toward that to be a mounting
standard.

Secondary side

-

Q_ QO QA Q

to be a mounting standard

Q0o QO Q
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Procedure 4. Securely fix with bolts the secondary side (magnet) fixed as temporary joint.

Secondary side
to be a mounting standard

Q0O QO ol QO O Q

(3) Mounting the primary side (coil)

Procedure 1. Mount a part of the secondary side (magnet).

/4444444l il

Procedure 2. Mount the primary side (coil) in the position free from the secondary side (magnet).

2227224427 dad a2

Procedure 3. Move the primary side (coil) over the secondary side (magnet) mounted.
Confirm that the primary side (coil) does not contact the secondary side (magnet).

__________________________

T/t eciccecicciciceecar il

Procedure 4. Mount the rest of the secondary side (magnet).

_____________

7////////////////// Q O o] Q o] Q o] Q o] Q o] Q A
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2.6.5 Outline drawings

(1) Primary side (coil)
(a) LM-U2PAB-05M-0SS0 - LM-U2PAD-10M-0SS0 - LM-U2PAF-15M-0SS0

[Unit: mm]
Variable dimensions Lead
Model
L M B U*V-W-E G1* G2
LM-U2PAB-05M-0SS0 | 130 |2X60 (=120)| 2x3 2 )
LM-U2PAD-10M-0SS0 | 250 (4 ><60 (=240)| 2x5 0-14mm" (AWG26) 0-14mm" (AWG26)
- — (=240) (Standard finish @ 1.6mm) | (Standard finish ¢ 1.6mm)
LM-U2PAF-15M-0SS0 | 370 |6X60 (=360) 2*7
L
Approx. 5 | M 5
60 B-M4 screw, depth 7
© (For primary side mounting)
o D ¢
0 :
o E :
O <] ]

o) Wire mark
é Motor lead wire (U, V, W): Black
a| Grounding lead wire (E): Green/Yellow Effective length 400mm
£| Round crimp terminal (0.5-4)

Thermistor lead wire (G1, G2): Black Effective length 400mm

Round crimp terminal (0.5-4)

24.5

I

RN

= o -
4_st }—H ‘rﬂ Secondary
\ I si
210 © e
8 [ NS
400 © REEaN ©°R
x
(Effective lead length) } i } } i ‘ %
Il
\ | S
RNV
|
T
e
6.4
Approx. 0.8 Approx. 0.8
Approx. 25.4
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(b) LM-U2PBB-07M-1SS0 * LM-U2PBD-15M-1SS0 * LM-U2PBF-22M-1SS0

[Unit: mm]
Model Variable dimensions Lead
L M B UV*"W"E G1" G2
LM-U2PBB-07M-1SS0 | 130 [2>60 (=120) 2 <3 0.14mm? (AWG26) 0.14mm? (AWG26)

- - - % = X ' '
LM-U2PBD-15M-1SS0 | 250 |4 X 60 (=240)] 25 (Standard finish ® 1.6mm) | (Standard finish ® 1.6mm)
LM-U2PBF-22M-1SS0 | 370 |6x60 (=360)| 2X7

L
Approx. 5 | M 5
60 B-M4 screw, depth 7

™ (For primary side mounting)

o o a ®

5

3 =0
® ' O

&} O ]
%) Wire mark
é' Motor lead wire (U, V, W): Black
a| Grounding lead wire (E): Green/Yellow Effective length 400mm
£| Round crimp terminal (0.5-4)

Thermistor lead wire (G1, G2): Black Effective length 400mm

Round crimp terminal (0.5-4)

245
HE! O i) -~
A [ A
25
| : Il : | Secondary
210 1) || |side

400 0 RN

. © N )
(Effective lead length) © } : [ : } o -

| 5
[ | =
[ oy
A <

O

\ \

=

[

6.4
Approx. 0.8 Aﬁpprox. 0.8
Approx. 25.4
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(c) LM-U2P2B-40M-2SS0 - LM-U2P2C-60M-2SS0 * LM-U2P2D-80M-2SS0

[Unit: mm]
Variable dimensions Lead
Model
L M C U-V-W-E G1* G2
1.25mm? (AWG16)
LM-U2P2B-40M-2SS0 | 286 (4 <60 (=240)| 2x5
( ) (Standard finish ® 2.7mm) 0.2mm? (AWG24)

LM-U2P2C-60M-2SS0 | 406 |6>60 (=360)[ 2X7 2mm’ (AWG14) (Standard finish ¢ 2mm)
LM-U2P2D-80M-2SS0 | 526 |8x60 (=480)| 2x9 |(Standard finish @ 3.12mm)

L
Approx. 23 M 23
60 ©
= © Motor lead wire (U, V, W): Black
® © @ ® ® ¥ H=s——=o Grounding lead wire (E): Green/Yellow
© B Effective length 400mm
® o ® N . ® o Wire Round crimp terminal
B-M6 screw, depth 8 1 mark (40M: 1.25-4, 60M - 80M: 2-4)
(For primary side mounting) g_g Secondary 49
Z side
- - Ja g
50 7
@ @ @ @ e @ @ o P
21 0 g
- \ \ I
I IRERE N
| x Pl
@ 9 @ @ @ Q @ @ o Pl
5 IHH
|
Thermistor lead wire (G1, G2): Black H—
Effective length 400mm
Round crimp terminal (1.25-4) Approx. 0.9 Approx. 0.9
12_ Approx. 50.8
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(2) Secondary side (magnet)
(a) LM-U2SA0-240-0SS0 + LM-U2SA0-300-0SS0 + LM-U2SA0-420-0SS0

[Unit: mm]

Model Variable dimensions

L M B

LM-U2SA0-240-0SS0 | 240 |3 <60 (=180)| 4

LM-U2SA0-300-0SS0 | 300 |4x60(=240)| 5

LM-U2SA0-420-0SS0 | 420 |6x60 (=360)| 7

L
Mark "N" Mark "S"

N e e | | s | o

\_SH_H_H_H_H_H_H_H_H_H_H_H_H_H_H_HN_I

8.7 8 8.7

\ Mark "S" Mark "N" / Primary side
ﬁ
Iy
8
5 o
S ©
Q
<
ey @ @ © &
45 | 15)
- M~
\ 60 25.4
30 M 30 2-M6 screw, depth 6

\ B-6 drill through, 10 counter boring, depth 6.2 (For grounding)
(For secondary side mounting)
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(b) LM-U2SB0-240-1SS0 * LM-U2SB0-300-1SS0 * LM-U2SB0-420-1SS0

[Unit: mm]

Model Variable dimensions

L M B
LM-U2SB0-240-1SS0 | 240 [3x60 (=180)| 4
LM-U2SB0-300-1SS0 | 300 (460 (=240)| 5
LM-U2SB0-420-1SS0 | 420 [6x60 (=360)| 7
L
Mark "N" Mark "S"
[ [T I [T 1 (1T I [T I I I I [T I [T I [ 8.7 8 87
[ SH 1 [T 1 /)]H 1 [T 1 1 1 1 [T 1 [T HN [
: Primary side

\Mark "s" Mark "N" 7 |

|

© \

» |

s iR

<3 \

o |

< |

@ o &) © @ & =
45 15 ~ \
60 25.4
30 M 30 2-M5 screw, depth 8
B-6 drill through, 10 counter boring, depth 6.2 (For grounding)

(For secondary side mounting)
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(c) LM-U2520-300-2SS0 * LM-U2520-480-2SS0

[Unit: mm]

Model Variable dimensions

L M B
LM-U2S20-300-2SS0 | 300 |3*60 (=180)
LM-U2S20-480-2SS0 | 480 |6>60 (=360)| 7

L
Mark "N" Mark "S"
N 0o \S
f f f ﬁﬁ f f f f
! K K K ! I H 13.8
S\ N 18.5 18.5
Mark "S" Mark "N"
<o}
=
% 0
O ~
a ~
Q
<
1| T
vl s © @ {—=
15 / a5 0~ 50.8
2-M6 screw, depth 6 60 M 60
(For grounding)

B-6.6 drill through, 11 counter boring, depth 25
(For secondary side mounting)
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2.6.6 Connection of servo amplifier and linear servo motor

(1) Connection instructions

= Insulate the connections of the power supply terminals to prevent an electric
AWARNING shock ’ i °

= 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

ACAUTION oroperly.

= Do not connect AC power supply directly to the linear servo motor. Otherwise, a
fault may occur.

POINT |

- Refer to section 11.1 for the selection of the encoder cable.

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

o000 Linear servo motor

PE terminal @ S

(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
421.

30m or less .
Connector set (option) (Note 1)
MR-J3CN2 : :
Servo amplifier Receptacle: 36210-0100PE :Tead e Wlth0 4 m Linear servo motor
P Shell kit: 36310-3200-008 inear seryo motor 0.4 m H
CN2 (3M or similar product) i G1 (Black) Y
5 [THM1 o
Note 2
5 TThmz o G2 (Black) (Note 2)
CNP3| U (Black) Primary
U O side
B2 oY (Black) (coil)
W w (Black)
— ~E (Greenlyellow
o oEl yellow)
D \

Round crimping terminal
1.25-4

Note 1. The signal name (U, V, W, E, G1, G2) is attached on leads.
2. No polarity for the thermistors (G1 and G2)
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2.7 LM-F series
2.7.1 Model code definition
(1) Primary side: cail

o-

Series

FP
Primary side
(coail)

(2) Secondary side: magnet

!

—18S8S0

Maximum speed: 2m/s

Rated thrust

Rated thurst [N]

Symbol Self-cooled |Liquid-cooled
06 300 600
12 600 1200
18 900 1800
24 1200 2400
36 1800 3600
48 2400 4800
60 3000 6000

Length (nominal dimensions)

Symbol| Dimensions [mm]

B 290
D 530
F 770
H 1010

Width (nominal dimensions)

Symbol| Dimensions [mm]

2 120
4 200
5 240

LM—FsOO—-—O—-—1S8S0

s

Series

Secondary side
(magnetic)

—I; Length (nominal dimensions)

Symbol| Dimensions [mm]
480 480
576 576

Width (nominal dimensions)

Symbol| Dimensions [mm]
2 120
4 200
5 240
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2.7.2 LM-F series specification list

P5H-60M-
Linear servo motor P2B-06M- [P2D-12M-|P2F-18M- |P4B-12M- | P4D-24M-| P4F-36M- [P4H-48M- 1550
(Primary side) LM-FO 1SS0 1SS0 1SS0 1SS0 1SS0 1SS0 1SS0
(Note 3)
S50-480-
Linear servo motor S20-480-1SS0 S40-480-1SS0 1SS0
(Secondary side) LM-FI S20-576-1SS0 S40-576-1SS0 S50-576-
1SS0
Self 200B- 500B- 700B- 500B- 700B- 11KB- 15KB- 22KB4-
cooled RJ004 RJ004 RJ004 RJ004 RJ004 RJ004 RJ004 RJ004
. U518 U520 U522 U524 U526 U528 U530 U532
Servo amplifier MR-J3-1
Liquid 200B- 500B- 700B- 500B- 700B- 11KB- 15KB- 22KB4-
iquid-
cc?oled RJ004 RJ004 RJ004 RJ004 RJ004 RJ004 RJ004 RJ004
U519 U521 U523 U525 U527 U529 U531 U533
Power supply capacity [KVA] 3.5 5.5 10 7.5 18 18 18 22
Self- 300 600 900 600 1200 1800 2400 3000
cooled
Thrust Rated (Note 2) [N] Liquid
rus 1auid 600 1200 1800 1200 2400 3600 4800 6000
cooled
Maximum [N]| 1800 3600 5400 3600 7200 10800 14400 18000
Maximum speed (Note 1) [m/s] 2.0
Magnetic suction INy| 4500 | 9000 | 13500 | 9000 | 18000 | 27000 | 36000 [ 45000
Recommended load mass ratio Less than 15 times of mass of linear servo motor primary side
Structure Open (Protection type: IP00)
Cooling system Self-cooled, Liquid-cooled
In [’C] 0 to +40 (non-freezing)
Ambient operation [°F] 32 to 104 (non-freezing)
temperature [’C] —15 to 70 (non-freezing)
In storage . -
. [°F] 5 to 158 (non-freezing)
Environ- - - -
mental Ambient In operation 80%RH or less (non-condensing)
. o, - i
conditions humidity In storage 90%RH or less (non-condensing)
) Indoors (no direct sunlight)
Ambience . P .
Free from corrosive gas, flammable gas, oil mist, dust and dirt.
Vibration [m/s?] X, Y: 49 or less
Altitude Max, 1000m above sea level
. . ) [ka] 9 18 27 14 28 42 56 67
Primary side (coil)
[1ib] 19.8 39.7 59.5 30.9 61.7 92.6 123 148
20.0
(480mm
One
Ika] 7.1(480mm One magnet) 13.5(480mm One magnet) magnet)
g 9.0(576mm One magnet) 16.0(576mm One magnet) 26.0
(576mm
Mass . One
Secondary side magnet)
(magnet) 441
(480mm
One
[Ib] 15.7(240mm One magnet) 29.8(480mm One magnet) magnet)
19.8(300mm One magnet) 35.3(576mm One magnet) 79.4
(576mm
One
magnet)
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Note 1. Max. speed of the linear servo motor is smaller value of any max. speed of the linear servo motor and rated speed of the
encoder.
2. Value in the case where the aluminum board of the following dimensions (L[mm] > W[mm] < H[mm]) is mounted on the
primary side (coil). (Reference value)

LM-FP2B-06M-1SS0: 280 % 250 % 50
LM-FP2D-12M-1SS0: 510 X 250 X 50
LM-FP2F-18M-1SS0: 740 X 250 X 50
LM-FP4B-12M-1SS0: 280 % 425 X 50
LM-FP4D-24M-1SS0: 500 X 425 X 50
LM-FP4F-36M-1SS0: 730 X 425 X 50
LM-FP4H-48M-1SS0: 960 X 425 X 50
LM-FP5H-60M-1SS0: 1030 X 470 X 50
3. Use a 400V class servo amplifier for this linear servo motor.
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2.7.3 Thrust characteristics

For the LM-FP5H-60M-1SS0, the continuous line indicates the thrust characteristic when the input power
supply specification of the servo amplifier is 3-phase 400VAC. For other linear servo motors, the continuous
line indicates the thrust characteristic when the input power supply specification of the servo amplifier is 3-
phase 200VAC.

The continuous/max. thrust and max. speed of the linear servo motor are in the case of the rated power
voltage and frequency of the combined servo amplifier.

[LM-FP2B-06M-1SS0] [LM-FP2D-12M-1SS0] [LM-FP2F-18M-1SS0]
1800 3600 5400
z z z
= 1200 = 2400 = 3600
5 Short-duration \ 5 Short-duration \ 5 Short-duration \
< running region < running region < running region
; | ; | ; |
600 1200 1800
Continuous runnina region Continuous runnina region Continuous runnina region
(Liquid-cooled) (Liquid-cooled) (Liquid-cooled)
300 600 900
Continuous running region Continuous running region Continuous running region
(Self-cooled) (Self-cooled) (Self-cooled)
0 0 0
0 1 2 0 1 2 0 1 2
Speed [m/s] Speed [m/s] Speed [m/s]
[LM-FP4B-12M-1SS0] [LM-FP4D-24M-1SS0] [LM-FP4F-36M-1SS0]
3600 7200 10800
z z z
5 2400 = 4800 5 7200
) Short-duration \ § Short-duration \ ) Short-duration \
s running region = running region s running region
1200 ‘ 2400 ‘ 3600 ‘
Continuous running region Continuous running region Continuous running region
(Liquid-cooled) (Liquid-cooled) (Liquid-cooled)
600 1200 1800
Continuous running region Continuous running region Continuous running region
(Self-cooled) (Self-cooled) (Self-cooled)
0 - 0 - 0 -
0 1 2 0 1 2 0 1 2
Speed [m/s] Speed [m/s] Speed [m/s]
[LM-FP4H-48M-1SS0] [LM-FP5H-60M-1SS0]
14400 18000
z z
= 9600 ='12000
5 Short-duration \ 5 Short-duration \
< running region < running region
; | ; |
4800 6000
Continuous runnina region Continuous runnina region
(Liquid-cooled) (Liquid-cooled)
2400 3000
Continuous running region Continuous running region
(Self-cooled) (Self-cooled)
0 0
0 1 2 0 1 2
Speed [m/s] Speed [m/s]
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2.7.4 Installation

(1) Mounting dimensions
[Unit: mm]

Center on the primary side (coil) (Note 1)
I |

)

7 By may

| | |

: | I ,\‘ T—// 01 |A

T T : oo
‘ H 0.5 or less ‘ =
S _

! ] \ H A
I [ I

Center on the secondary side (magnet) (Note 2)

Note 1. Centers on the primary side (coil) are as follows.
LM-FP2B-06M-1SS0: Center of mounting screw pitch
LM-FP2D-12M-1SS0: Center of mounting screw pitch
LM-FP2F-18M-1SS0: Center of mounting screw pitch
LM-FP4B-12M-1SS0: Center mounting screw position
LM-FP4D-24M-1SS0: Center mounting screw position
LM-FP4F-36M-1SS0: Center mounting screw position
LM-FP4H-48M-1SS0: Center mounting screw position
LM-FP5H-60M-1SS0: Center of mounting screw pitch
2. Centers on the secondary side (magnet) is the center of mounting screw pitch.
3. H length indicates (height of primary side (coil)) + (height of secondary side (magnet)) + (length of empty clearance: 0.5mm).
LM-FP2B-06M-1SS0: H= 70mm
LM-FP2D-12M-1SS0: H= 70mm
LM-FP2F-18M-1SS0: H= 70mm
LM-FP4B-12M-1SS0: H= 70mm
LM-FP4D-24M-1SS0: H= 70mm
LM-FP4F-36M-1SS0: H= 70mm
LM-FP4H-48M-1SS0: H= 70mm
LM-FP5H-60M-1SS0: H= 76mm
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(2) Mounting the secondary side (magnet)

- The linear servo motor uses a strong magnet on the secondary side. Therefore,
not only the servo motor installation operators but also the machine operators
AWARNlNG must use abundance of caution. For example, one who uses a medical device like
a pacemaker must keep away from the machine.

- When mounting the secondary side (magnet), use nonmagnetic tools.

- When the additional secondary side (magnet) is mounted after one has been
already set, slide the additional secondary side (magnet) to mount in the specified
position after setting in the position away from the one already mounted as shown

ACAUTION in this section.

- When two or more secondary side (magnet) is mounted, set the mounting screw
accumulative pitch tolerance within = 0.2mm. Clearance may be left between the
secondary sides (magnets) depending on the mounting method and the numbers.

When using multiple secondary sides (magnets), arrange the name plates attached to the products on the
same side for keeping the layout of magnetic poles.
Name plate

— — —

In order to decrease the clearance between the secondary sides (magnets), mount them with the following
procedure.

Procedure 1. Securely fix with bolts the secondary side (magnet) to be a mounting standard.
Secondary side (magnet) to be a mounting standard

i — —

Procedure 2. Set the secondary side (magnet) on the mounting face and fix it with bolts as temporary joint.

lﬁl lﬁl Iﬁ" lﬁ" Secondary side (magnet) to be a mounting standard
Y

1
[1

i — T

Procedure 3. Press the secondary side (magnet) fixed as temporary joint toward that to be a mounting
standard.

Secondary side (magnet) to be
-p a mounting standard

Y

1 —  — S E— O —
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Procedure 4. Securely fix with bolts the secondary side (magnet) fixed as temporary joint.
Secondary side (magnet) to be a mounting standard

S S S —

(3) Mounting the primary side (coil)

= To avoid the danger caused by suction, which is generated between the primary
side (coil) and the secondary side (magnet) by the permanent magnet, it is
recommended to mount the primary side (coil) in the position free from the
secondary side (magnet) as shown in this section.

ACAUTlON * When mounting the primary side (coil) over the secondary side (magnet)
unavoidably, use the material handling equipment such as crane which is fully
competent to sustain the load of suction, etc.

- When sliding the primary side (coil) to move over the secondary side (magnet)
after setting, pay full attention to the suction generated.

Procedure 1. Mount a part of the secondary side (magnet).

DI 7

Procedure 2. Mount the primary side (coil) in the position free from the secondary side (magnet).

I, 7

Procedure 3. Move the primary side (coil) over the secondary side (magnet) mounted.
Confirm that the primary side (coil) does not contact the secondary side (magnet).

e =
- I _________ I I I
22224 7
Procedure 4. Mount the rest of the secondary side (magnet).
| I I I
iz Z
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2.7.5 Outline drawings

(1) Primary side (coil)

(a) LM-FP2B-06M-1SS0 * LM-FP2D-12M-1SS0 * LM-FP2F-18M-1SS0

B-M8 screw, depth 10
(For primary side mounting)

Thermistor cab-tire cable
2PNCT 2-core

[Unit: mm]
Model Variable dimensions
L M B
LM-FP2B-06M-1SS0 290 2x80(=160) | 32
LM-FP2D-12M-1SS0 530 5X80(=400) | 6x2
LM-FP2F-18M-1SS0 770 8x80(=640) | 9x2
Power supply Thermistor
cannon connector cannon connector
Key position -
E (Earth) Key position

Thermistor connector
Connector: D/MS3106A14S-9P
Cable clamp: D/MS3057-6A

(No polarity)

1 70

2PNCT 4-core

L 1000 Approx. 0.5
Approx. 55 M 75 50 Approx. 19.5
N 80 31 Approx. 9
P
[e]
a = i
2 — A T
< \g S
Rl ol bt P ] J\J S
8+ - — - S :
Qo
@ Power supply connector | 2-
N ~ @ @ E Connector: D/MS3106A18-10P t @ uis
% = = = = Cable clamp: D/MS3057-10A i ?
§ Approx. 10 b, Power supply cab-tire cable Rei/4 Secondary side
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(b) LM-FP4B-12M-1SS0 * LM-FP4D-24M-1SS0 * LM-FP4F-36M-1SS0 * LM-FP4H-48M-1SS0

B-M8 screw, depth 10

(For primary side mounting)
L

[Unit: mm]
Model Variable dimensions

L M B
LM-FP4B-12M-1SS0 290 2x80(=160) | 33
LM-FP4D-24M-1SS0 530 5X80(=440) | 6x3
LM-FP4F-36M-1SS0 770 8X80(=640) | 9%3
LM-FP4F-48M-1SS0 1010 | 11x80(=880) | 12X3

Power supply Thermistor
cannon connector cannon connector
Key position Key position

E (Earth)

Power supply cab-tire cable

2PNCT 4-core

(No polarity)

Power supply connector

Connector: D/MS3106A24-22P

Cable clamp: D/MS3057-16A

1000
Approx. 55 M 75

N~
o 80
3
S|k L i L
< ‘ Ml

& &l = o 5l
- - L
'\ -

@ - g — B —
N & & & &t Ii
3 T T T i 7 | Approx. 10
g
<C

Thermistor cab-tire cable

2PNCT 2-core

70

Approx. 0.5
50 Approx. 19.5

31 Approx. 9

o

(=]

N

Q

Q

<
il

i
e
Rc1/4 \Secondary side

Thermistor connector
Connector: D/MS3106A14S-9P
Cable clamp: D/MS3057-6A
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(c) LM-FP5H-60M-1SS0

Power supply Thermistor
cannon connector ~ cannon connector
Key position "
Key position
G1, G2

(No polarity)

Power supply connector
Connector: D/MS3106A24-22P

12%4-M8 screw, depth 10 Power supply cab-tire cable Cable clamp: D/MS3057-16A
(For primary side mounting)\ 2PNCT 4-core 55
1010 1000 ‘ ~—Approx. 0.5
° Approx. 55 11x80 (=880) \ 75 50 r Approx. 25
: 80 \ 31| _|Approx. 14
© \
S = = o o 4
< s @ % /% % & ® 7 2
2 |
@ = 2
= & F \® F & & @) 1S
ol e B ol | 7|l Ix%
I7e) <o o
o NN E_
S * & @ + 2
3
Ir.N| -
= = & ® /& ® ® % g He L
o - - - - Approx. 10 ‘
g *J‘i Rc1/4/ /Secondary side
2 ) . Thermistor connector
Thermistor cab-tire cable Connector: D/MS3106A14S-9P
2PNCT 2-core Cable clamp: D/MS3057-6A
(2) Secondary side (magnet)
(a) LM-FS20-480-1SS0 - LM-FS20-576-1SS0
[Unit: mm]

Variable dimensions
L M B
LM-FS20-480-1SS0 480 4X96(=384) | 5x2
LM-FS20-576-1SS0 576 5X96(=480) | 6x2

Model

L
Approx. 48 M 48 19.5
96 Mark "N 105 9
e
—& - S T Sy e o s
‘8 3 8
RS T A SR T ol s
B-9 drill hole (For secondary side mounting) e
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(b) LM-FS40-480-1SS0 - LM-FS40-576-1SS0

[Unit: mm]

Model Variable dimensions

L M B
LM-FS40-480-1SS0 480 4x96(=384) | 5x2
LM-FS40-576-1SS0 576 5x96(=480) | 6x2

L
Approx. 48 M 48 - 19.5
96 Mark "N 105, 1.9
e
=& & T SO e N e g ® =R
o N o
—_—— R\ —— — —— — —— | — ® © =1
-~ ~— N
E — - —— C —
=)
B-9 drill hole (For secondary side mounting) -
(c) LM-FS50-480-1SS0 * LM-FS50-576-1SS0
[Unit: mm]
Model Variable dimensions

L M B
LM-FS50-480-1SS0 480 4X96(=384) | 5x2

LM-FS50-576-1SS0 576 5>96(=480) [ 6x2

L
Approx. 48 M 48 35,
% Mark "N" 11 14
o
¢ e @ G [ty - e | —N 2 =
o N o
o -— - —— =7 N =} <
N N N
SR S/ S S S S
B-9 drill hole (For secondary side mounting) =4
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2.7.6 Connection of servo amplifier and linear servo motor

(1) Connection instructions

= Insulate the connections of the power supply terminals to prevent an electric
AWARNING shock ’ i °

= 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
/I\CAUTION  properly.
= Do not connect AC power supply directly to the linear servo motor. Otherwise, a
fault may occur.

POINT |

- Refer to section 11.1 for the selection of the encoder cable.

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

000

(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

4.21.

30m or less

Linear servo motor

PE terminal @ S

Servo amplifier

Connector set (option)

MR-J3CN2

Receptacle: 36210-0100PE
/Shell kit: 36310-3200-008

A4

Lead supplied with
linear servo motor 1 M | jnear servo motor

Note. No polarity for the thermistors (G1 and G2)

oNZ (3M or similar product) |, A \

5 [TAMA rT71G1 (Black)

5 THM2 G2 (Black) (Note)

CNP3 -

U | T 1Y_(Black) Primary
V| V_(Black) side
W W (Black) (coil)
@ E (Greenl/yellow)

- / LI |

= Refer to (3) of this section.
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(3) Wiring connectors

Wiring connectors should be prepared by the user.

Linear servo motor
primary side (Coil)

Power supply connector

Thermistor connector

LM-FP2B-06M-1SS0

LM-FP2D-12M-1SS0

LM-FP2F-18M-1SS0

Cable receptacle: D/MS3101A18-10S
Cable clamp: D/MS3057A-10A
(DDK)

LM-FP4B-12M-1SS0

LM-FP4D-24M-1SS0

LM-FP4F-36M-1SS0

LM-FP4H-48M-1SS0

LM-FP5H-60M-1SS0

Cable receptacle: D/MS3101A24-22S
Cable clamp: D/MS3057A-16A
(DDK)

Cable receptacle: D/MS3101A14S-9S
Cable clamp: D/MS3057A-6A

(DDK)
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3. LINEAR ENCODER

POINT |

- Always use the linear 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.

3.1 Compatible linear encoder list

Effective
measurement |Communication Absolute
Scale type Manufacturer Model Resolution Rated speed position
length system
. system
(maximum)
AT343A 0.05Hm 2.0m/s 3000mm
Mitutoyo AT543A-SC 2.5m/s 2200mm .
C ti ST741A 0.51 2 wire type ©
orporation siall 4.0m/s 6000mm
Absolute ST743A(Note 2) 0.1Hm
t 0.05H
ype S LC491M m 2.0mis 2040mm
Heidenhain 0.01Hm )
c i 0,051 4 wire type O
orporation LC192M —> 1 3.0m/s 4240mm
0.01Hm
SL710
Mitsubishi serial Sony +PL101R/RH
. 0.2Mm (Note 1 6.4m/ 3000 X
interface Manufacturing +MJ830 or m (Note 1) m's mm 2 wire tvbe
compatibility System MJ831 v
Corporation SH13 +MJ830
! X
or MU831 0.005Hm (Note 1) 1.4mls 1240mm
l”cremema' RGH26P 5.0Hm 4.0m/s X
e
e Renishaw Inc. RGH26Q 1.00m 3.2m/s 70000mm 2 wire type X
RGH26R 0.5Hm 1.6m/s X
LIDA485
Heidenhain +APE391M 0.005¢m 4 oms 30040mm 4 wire tvoe y
Corporation LIDA487 (20/4096Hm) ’ 6040 P
+APE391M mm
ABZ-ph
i p e.lse Incremental " Permissible Encoder Encoder Differential 3
differential Not specified . ) X
output type resolution range dependent dependent pair type

Note 1. Varies depending on the setting of the interpolator (MJ830/MJ831: Manufactured by Sony Manufacturing Systems
Corporation).
2. This linear encoder is compatible with a servo amplifier with software version A3 or later.

POINT |

- When the linear encoder is incorrectly installed, an alarm or a positioning
mismatch may occur. In this case, refer to the following general checking
points for the linear encoder to confirm the installation, etc.

(a) Check that the gap between the head and scale is proper.

(b) Check the scale head for rolling and yawing (looseness of scale head
section).

(c) Check the scale surface for contamination and scratches.
(d) Check that the vibration and temperature are within the specified range.
(e) Check that the speed is within the permissible range without overshooting.
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3.2 Mitsubishi serial interface compatible linear encoder

3.2.1 Mitutoyo Corporation make linear scales (Absolute type)

(1) Specifications

POINT |

not required.

- When the absolute position system is configured, the MR-J3BAT battery is

(20 (68) ['C (°F)))

L: Effective measurement

length
length

ltem Specifications
Model AT343A-0000 | AT543A-000-SC (Note) ST741A-000 ST743A-000
System Capacitive, photoelectric, combined type Magnetic induction type
Effective
measurement 100 to 3000mm 100 to 2200mm 100 to 6000mm
length
Resolution 0.05um 0.5um | 0.1um
100 to 1500mm:
— 3+3L/1000um 100 to 2200mm:
Indication
accuracy 1600 to 3000mm: 3+F3L/ 1000um §+ (5L/1000) um
5+5L/1000um L: Effective measurement L: Effective measurement length

Supply power
voltage

5V15%

5V+10%

Current
consumption

Max.250mA

Max.270mA

Rated response
speed

2.0m/s 2.5m/s

4.0m/s

Maximum
response speed

2.0m/s 2.5m/s

4.0m/s

Operating
temperature
range

0to 45°C (32 to 113°F)
(non-freezing)

0to 50°C (32 to 122°F)
(non-freezing)

Operating
humidity range

20 to 80%RH (non-condensing)

Storage
temperature
range

-20to 70°C (-4 to 158°F)
(non-freezing)

Storage humidity
range

20 to 80%RH (non-condensing)

IP53 or equivalent

encoder cable

(Option manufactured by Mitsubishi Electric)
When fabricating, refer to (4) (a), (b) in this section.

E.)USt (in the indication method given in the instruction manual IP65 or equivalent
tightness - water . . .
. of the linear scales manufactured by Mitutoyo (Detection head part only)
tightness .

Corporation)
Vibration 100m/s? (55 to 2000Hz) | 195m/s? (55 to 2000Hz) 300m/s?
resistance
Shock resistance | 150m/s?(1/2sin, 11ms) 340m/s®(1/2sin, 11ms) 500m/s”
Sliding force 5N or less 4N or less
Output signal Serial communication compatibility

Optlpns manufactun.ad by Supplied as standard .
Outout cable Mitutoyo Corporation Head cable 2m+output Supplied as standard
P Part No.09BAA598A to e P Head cable 1m
C:0.2, 2, 3m
06ACF117A: 5m

- OM-

Load side MR-EKCBLLIM-H 06ACF117B: 10m

Options manufactured by Mitutoyo Corporation
When fabricating, refer to (4) (c) in this section.

Note. For AT543A-0000-HC/-HL/-HR, contact with Mitutoyo Corporation.

3-2
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(2) Linear scale unit structure

Home position

I \
[ Mitutoyo i AT343A]
O O
| L]
/! ) R
Output cable - -
e Decreasing direction Increasing direction
Home position
I 1]
[ Mitutoyo i AT543A ]
©) ©)

Decreasing direction Increasing direction
Output cable Head cable

| — o O Mitutoyo
[ 1 /. | L ST741A/ST743A
O O
Output cable P .
Increasing direction Decreasing direction

L —

—T
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(3) Outline drawings

(a) AT343A
[Unit: mm]
Full length L2
Mounting block fixing pitch L3
Mounting block fixing pitch L4 Mounting block fixing pitch L4
325 Air supply port (M5) 7 80 ) . Mounting block . 7
IE i Elastically fixing Elastically
23 (Provided at both endLsg- 60-40.2 y et f?ﬁr%pg‘?;y fixing areh
N~
0 I I 3] $ $ ] é
Scale body mounting A [ I |
surface - 1 m
Detection head te) ; o
mounting surface = -E 4 S
8 o [ ©° W e AT343A
X I | /] Jzass
T ol 65 I O
SEEa S H B
15402 38 11.6 epth 6. G: Machine guide
60+0.2
//[0.1]A %
.-. Effective measurement length LO
Maximum moving length L1
//[0.2|G6
[ [ w o) |
0 gle I [ I L
85 | ) % |
) g8 =S ©) ©
View X D |5 E=1 )
£38 B " )
=33 Detection head Scale body mounting
mounting surface surface

Option (L = any of thre

()

different lengths, 0.2m, 2m, 3m)

(Note) Signal cable ‘
(Vinyl sheathed) |

(&16)

Note. The signal cable is an options manufactured by Mitutoyo Corporation. (Part. No.09BAAS598A to C: 0.2m, 2m, 3m)

Effective [Maximum Full M(;upting_:)lack Numfber Effective [Maximum Full M(;.uptingli)lﬁck Numfber
Model measurement| moving lenath IXing pitc o . Model measurement| moving lenath IXing pitc o i
length length 9 mounting length length 9 mounting
L2 L3 L4 blocks L2 L3 L4 blocks
LO L1 LO L1
(pcs.) (pcs.)
AT343A- 100 120 230 65 100 AT343A- 1100 1160 1270 635 275
100 1100
AT343A- 150 170 280 65 150 AT343A- 1200 1260 1370 685 300
150 2 1200
AT343A- AT343A-
200 200 220 330 65 200 1300 1300 1360 1470 735 325
AT343A- 250 270 380 65 250 AT343A- 1400 1460 1570 785 350
250 1400 5
AT343A- AT343A-
300 300 330 440 220 150 1500 1500 1560 1670 835 375
AT343A- AT343A-
350 350 380 490 245 175 1600 1600 1690 1800 900 400
AT343A- AT343A-
400 400 430 540 270 200 1700 1700 1790 1900 950 425
AT343A- AT343A-
450 450 480 590 295 225 1800 1800 1890 2000 1000 450
AT343A- AT343A-
500 500 540 650 325 250 2000 2000 2100 2210 1105 335
AT343A- AT343A-
600 600 650 760 380 300 3 2200 2200 2300 2410 1205 370 7
AT343A- AT343A-
700 700 760 870 435 350 2400 2400 2500 2610 1305 400
AT343A- AT343A-
750 750 810 920 460 375 2500 2500 2600 2710 1355 315
AT343A- 800 860 970 485 400 AT343A- 2600 2700 2810 1405 325
800 2600 9
AT343A- AT343A-
900 900 960 1070 535 450 2800 2800 2900 3010 1505 350
AT343A- AT343A-
1000 1000 1060 1170 585 500 3000 3000 3050 3210 1605 375

3-4
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(b) AT543A-SC
[Unit: mm]
N\ N
o © ©
PIm ] ki :
R *Aluminum frame surface %7\ Completely fixing area "\ Elastically
// fixing area
(4.8) L2 (4.8)
L4 L5£0.3 (P£0.2xn)
(L3) @5 pass through
20£0.2 Hexagon socket head bolt M4 x 25
~ $4.5 pass through 8.3 spot facing depth 9 (Small-sized round plane washer, spring V\‘/\a§her)
o Hexagon socket head bolt M4 x 16 Dedicated plate spring is used (2-point diagonal line)
*Aluminum 127 :4 (Small-sized round plane washer, s Aluminum frame surface
frame surface ] w spring washer)
Air purge M5 x5 /¢ N AN ©
(Provided on v Q ”E/
both sides) /DARl Bl«~ — —_—
* Vertical direction HLskLongitudinal | @ ]
§ direction : I M6 pass through #8 spot facing depth 5
8 7157 ® | - Hexagon socket head bolt M4 x 25
§ s 2 *5_0"9:?“[””3' ABS home position_ 66+£0.2 (Small-sized round plane washer, spring washer)
1+0.1 ° g é rection Base point position 84 Detection head
(Difference in level cES 92 —
between the detection s The other 3 E 3 Effective measurement length: LO
?rz’::ie?nd the aluminum Zids:iﬁff:d% ; % Head cable Maximum moving amount: L1
7oiel | 823
* Vertical direction | © g E
* Longitudinal 3 3 2— wf
direction Q< %
194 0.8 (103) A
134 s 80 _
< LED for alarm display
% [ R A—
@ SR e ==——u
L} 1& = : M6 pass through
‘ \._Hexagon socket head bolt M4 x 16
4.5 71402 (Simultaneous use of small-sized round plane washer and spring washer)
[P] sk The other side surface to be mounted
/DAG]
;‘n ¢
! £ / P w —t /
[N W N/ /S IS N
&
Effective Effective
measurement N measurement N
Model L1 L2 L3 L4 L5 P Model L1 L2 L3 L4 L5 P
length [pcs] length [pcs]
LO LO
AT543A AT543A
100 120 | 225 | 1125 375 | 150 75 2 1100 1120 | 1225 [ 612.5| 87.5 | 1050 | 175 6
-100-SC -1100-SC
AT543A AT543A
200 220 | 325 |162.5] 37.5 | 250 125 2 1200 1220 | 1325 | 616.5 | 62.5 | 1200 | 200 6
-200-SC -1200-SC
AT543A AT543A
-300-SC 300 320 | 425 |2125] 375 | 350 175 2 -1300-SC 1300 1320 | 1425 | 712.5 | 112.5 | 1200 | 150 8
AT543A AT543A
400 420 | 525 | 262.5( 62.5 | 400 | 200 2 1400 1420 | 1525 | 762.5 | 62.5 | 1400 | 175 8
-400-SC -1400-SC
AT543A AT543A
500 520 | 625 |312.5] 62.5 | 500 125 4 1500 1520 | 1625 | 812.5 | 112.5 | 1400 | 175 8
-500-SC -1500-SC
AT543A AT543A
600 620 | 725 |362.5| 62.5 | 600 150 4 1600 1620 | 1725 | 862.5 | 62.5 | 1600 | 200 8
-600-SC -1600-SC
AT543A AT543A
700 720 | 825 |4125] 62.5 | 700 175 4 1700 1820 | 1925 [ 962.5 | 87.5 | 1750 | 175 10
-700-SC -1800-SC
AT543A AT543A
800 820 | 925 |462.5| 62.5 [ 800 | 200 4 2000 2020 | 2125 [1062.5| 62.5 | 2000 | 200 10
-800-SC -2000-SC
AT543A AT543A
900 920 | 1025 | 512.5| 62.5 [ 900 150 6 2200 2220 | 2325 [1162.5] 112.5 | 2100 | 175 12
-900-SC -2200-SC
AT543A
1000 1020 | 1125 | 562.5| 37.5 [ 1050 | 175 6
-1000-SC
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(c) ST741A - ST743A

[Unit: mm]
Scale base length: L1
(10) L4£0.2 (L3+£0.2) xn L4£0.2 (10)
Scale base center position: L2
8 Z-4.6 drill hole
/
3/ F —— T~
e — & 1813
QA
AN
\k 7 i’ltw—-
o
o Vi
; -« 4 |=[0.1/1000
G: Machine guide
q|
N Head cable length: 1m
2-M4 x 0.7 depth 5
73 (Identically processed opposite surface)
6210.2 ~
51 =}
+
|2 =
Head cable length: 1m \ e i = ’;
H . T S
| L
I s oy S
N A\ VA <l
Distance from the scale
surface to the detection head
Effective |Maximum Effective |Maximum
Model measurement| moving | L1 L2 L3 n L4 |z Model measurement| moving | L1 L2 L3 n L4 |z
length length length length
STrA1A-100A 100 110 180 0 80 - ST741A-1600A 1600 1610 1680 | 840 6] 23 |9
ST743A-100A ST743A-1600A
ST741A-200A _ ST741A-1700A
ST743A200A 200 210 280 140 130 5 ST743A1700A 1700 1710 1780 | 890 80
ST741A-300A _ ST741A-1800A
ST743A300A 300 310 380 190 180 ST743A1800A 1800 1810 1880 | 940 . 130 »
ST741A400A _ ST741A-1900A
ST743A400A 400 410 480 240 | 230 ) ST743A-1900A 1900 1910 1980 | 990 180
ST741A-500A ST741A-2000A
ST743A500A 500 510 580 290 80 ST743A2000A 2000 2010 2080 | 1040 230
ST741A-600A ST741A-2100A
ST743A600A 600 610 680 340 130 s ST743A2100A 2100 2110 2180 | 1090 80
ST741A-700A ST741A-2200A
ST743A700A 700 710 780 390 180 ST743A2200A 2200 2210 2280 | 1140 o 130 5
ST741A-800A ST741A-2300A
200
ST743A-800A 800 810 880 440 230 ST743A-2300A 2300 2310 2380 | 1190 180
ST741A-900A ST741A-2400A
ST743A900A 900 910 980 490 80 ST743A2400A 2400 2410 2480 | 1240 230
ST741A-1000A ST741A-2500A
200
ST743A-1000A 1000 1010 1080 | 540 . 130 , ST743A-2500A 2500 2510 2580 | 1290 80
ST741A-1100A ST741A-2600A
ST743A1100A 1100 1110 1180 | 590 180 ST743A2600A 2600 2610 2680 | 1340 » 130 5
ST741A-1200A ST741A-2700A
ST743A-1200A 1200 1210 1280 | 640 230 ST743A2700A 2700 2710 2780 | 1390 180
ST741A-1300A ST741A-2800A
ST743A1300A 1300 1310 1380 | 690 80 ST743A2800A 2800 2810 2880 | 1440 230
ST741A-1400A ST741A-2900A
6 9
ST743A1400A 1400 1410 1480 | 740 130 ST743A-2900A 2900 2910 2980 | 1490 “ 80 .
ST741A-1500A ST741A-3000A
1500 1510 1580 | 790 180 3000 3010 3080 | 1540 130
ST743A-1500A ST743A-3000A




3. LINEAR ENCODER

(4) Encoder cable
(a) For AT343A

1) Cable composition
Prepare a cable based on the following structure diagram.

Servo amplifier

Encoder cable Linear encoder

0
N AT343A

L 1) I
— D ________ 3)

D E I\

CN2L[D) 2)
Cable
Encoder cable Output cable

When using an optional cable

1) MR-EKCBLOM-H (Options manufactured by
Mitsubishi Electric Corporation)
2m * 5m * 10m (Refer to section 3.4.)

(Note)

When producing a encoder
cable

Part No.09BAA598A: 0.2m
Part No.09BAA598B: 2m

2) Connector set MR-ECNM
(Option manufactured by Mitsubishi Electric

Corporation) (Refer to section 3.4.) Part No.09BAA598C: 3m

3) Options manufactured by Mitutoyo Corporation

(This should be prepared by the customer.)

Note. For details, contact with Mitutoyo Corporation.

2) Production of encoder cable

Produce the encoder cable using MR-EKCBLOM-H (10m or less) or MR-ECNM as shown below.
The encoder cable can be produced as the length of max. 30m. The following diagram shows a

connecting example of more than 5m to 10m.

Pin layout is one of the following.

Eeaao

EE@EE\

View seen from wiring side.

il SEISISIS
SIEISISES

View seen from wiring side.

Note. The following table shows

Servo amplifier side Linear encoder side
) CNetle) 2
P5 1 L; : | ; :L 7 |P5
Il 1 Il 1 L
el B T Tt 1713
, | I | | I RQ /RQ
— — [[ 4156
| I | I
o o -
MR2 3 L L 1 |RQ P5 | LG [SHD
| I | I
MRR2| 4 — — 2 [/RQ
Lo Lo View seen from wiring side.
| I | I
L L
A\ \a’
SD | Plate | --* T *~ 9 |sHD

the cable size to be used and the number of paired connections of LG and P5.

. Number of LG and P5 connections .
Wiring length ) Cable size
(When the output cable is 3m or less)
to 5m 1-pair
to 10m 2-pair AWG22
to 20m 4-pair
to 30m 6-pair
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3. LINEAR ENCODER

(b) For AT543A-SC
1) Cable composition
Prepare a cable based on the following structure diagram.

Servo amplifier

Linear encoder
Encoder cable AT543A-SC

g —==
I C—ame——n| | —

E:.\':I _______ { Output cable Head cable
2)

Cable

Encoder cable Output cable Head cable
When using an optional cable | 1) MR-EKCBLOM-H (Option manufactured by Mitsubishi
Electric Corporation)

2m * 5m * 10m (Refer to section 3.4.)

Accessories for Accessories for

linear encoder linear encoder

When producing a load side | 2) Connector set MR-ECNM Cable length: 3m | Cable length: 2m

encoder cable (Option manufactured by Mitsubishi Electric Corporation)
(Refer to section 3.4.)

2) Production of encoder cable
Produce the encoder cable using MR-EKCBLIOM-H (10m or less) or MR-ECNM as shown below.
The encoder cable can be produced as the length of max. 30m. The following diagram shows a
connecting example of more than 5m to 10m.

Pin layout is one of the following.

N Servo amplifier side Linear encoder side
99 S
E P5 R | ] 7 |PaesY)
. [ L L1
I e B 5=
E T [ r RQ [/RQ
AN — ) [[ 256 ﬂ
| I I I
View seen from wiring side. . Do
b L P75 L% 2
MR2 | 3 L — 1 |RQ SHD
8] vrra | 4 15 R ——
N b .
o L View seen from wiring side.
SERlEE 1
ANIAN ol \o/
SD |Plate | - - 9 |sHD

View seen from wiring side.

Note. The following table shows the cable size to be used and the number of paired connections of LG and P5.

- Number of LG and P5 connections .
Wiring length ) Cable size
(When the output cable is 3m or less)

to 5m 1-pair
to 10m 2-pair AWG22
to 20m 4-pair
to 30m 6-pair




3. LINEAR ENCODER

(c) For ST741A or ST743A
1) Cable structure

Prepare a cable based on the following structure diagram.

Servo amplifier

N I I R =

)]
cN2L[ D)

____________________________________

Software for

signal adjustment Personal computer

Conversion unit

Encoder cable

——————————

et

—0

Linear encoder
ST741A

Head cable

Cable

En

coder cable

Head cable

When using an
optional cable the customer.) (Note 1)
Part No.OBACF117A: 5m

Part No.OGACF117B: 10m

1) Options manufactured by Mitutoyo Corporation (This should be prepared by

Accessories for linear encoder
Cable length: 1m

When producing a
load side encoder

2) Connector set MR-J3CN2
(Option manufactured by
Mitsubishi Electric
Corporation)

(Refer to section 3.4.)

cable

3) Junction connector (This should be
prepared by the customer.)
D-SUB (female) 15 Pin shell: HDAB-15S’
Plug case: HDA-CTH
(manufactured by HIROSE ELECTRIC
CO., LTD)

Note 1. For details, contact with Mitutoyo Corporation.

2. When mounting ST741A - ST743A, a personal computer (with RS-232C port) for the signal adjustment and confirmation, and a
software and conversion unit for signal adjustment are required. For details, contact with Mitutoyo Corporation.




3. LINEAR ENCODER

2) Production of encoder cable

Produce the encoder cable using MR-J3CN2 or a junction connector as shown below. The encoder
cable can be produced as the length of max. 30m. The following diagram shows a connecting example

of more than 5m to 10m.

Connector set (option)
MR-J3CN2

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(3M)

Pin layout is one of the following.

Servo amplifier side

Shell : HDAB-15S
Linear encoder side Shield cover HDA-CTH

@ SD Plate | - —*
=EEEE)

View seen from wiring side.

@ NN T A HIROSE ELECTRIC or equivalent
E P5 R  Note (———— 3 |Ps ( )
= LG 2 ! — 1 |LG
L L
N o [ T 4 |PS
MR2 e L — 2 [LG
/ TNt RS
View seen from wiring side. [ [ AN [RQ]
I I | ]
Connector set: 54599-1019 MR2 3 L L 7 |ra EI
(Molex) L L ININIINIDNI N [FG]
MRR2 4 — — 8 |/RQ
""""" S~ 15 |FG

View seen from wiring side.

Note. The following table shows the cable size to be used and the number of paired connections of LG and P5.

- Number of LG and P5 connections .
Wiring length ) Cable size
(When the head cable is 1m or less)
to 5m 1-pair
to 10m 2-pair AWG22
to 20m 3-pair
to 30m 4-pair

3- 10



3. LINEAR ENCODER

3.2.2 Linear encoder manufactured by Heidenhain Corporation

(1) Specifications

POINT |

- When the absolute position system is configured, the MR-J3BAT battery is
not required.

(a) Absolute type

Item Specifications
Model LC491M | LC192M
System Photoelectric scanning system
Effective measurement length 70 to 2040mm | 140 to 4240mm
Resolution 0.05um

o +5um +5um

Accuracy grade (20 (68) [C (F)) +3um (up to effective m:asurement length 1240)[+£3um (up to effective m:asurement length 3040)
Supply power voltage 5V+5% on the linear encoder side
Current consumption Max.300mA
Rated response speed 2.0m/s 3.0m/s
Maximum response speed 2.0m/s 3.0m/s
Operating temperature range 0 to 50°C (32 to 122°F) (non-freezing)
Storage temperature range —20 to 70°C (-4 to 158°F) (non-freezing)

IP53 (when mounted according to the manual of the linear encoder
Dust tightness * water tightness manufactured by Heidenhain Corporation)
IP64 (when filled with compressed air)

100m/s? (DINIEC 68-2-6) without mounting spur

Vibration resist
tbration resistance 150m/s? (DINIEC 68-2-6) with mounting spur

Shock resistance 150m/s? (DINIEC 68-2-6) (11ms)
Required feeding force 5N or less 4N or less
Output signal Serial communication compatibility
Output cable 337 439- X X (17 pin coupling), 573661- > > (10 pins), etc.

Use the connection cable manufactured by Heidenhain Corporation.

Load sid d bl
oad side encoder cable When fabricating, refer to (4) in this section.

3- 11



3. LINEAR ENCODER

(b) Incremental type

Iltem Specifications
Model LIDA485 LIDA487
Serial interface conversion unit
APE391M
type name
System Photoelectric scanning system

Effective measurement length

140 to 30040mm | 240 to 6040mm |

Resolution 0.05um (20/4095um) Resolution ratio of APE391M: 4096
Accuracy grade (20 (68) ['C (°F)] +5um

Supply power voltage 5V+5%

Current consumption Max.200mA | Max.160mA
Rated response speed 4.0m/s

Maximum response speed 8.0m/s

Input signal to 1Vp,
Maximum available input

frequency 400kHz

Operating temperature range

0 to 50°C (32 to 122°F) (non-freezing)

Storage temperature range

-20 to 70°C (-4 to 158°F) (non-freezing)

Dust tightness * water tightness

IP50

Vibration resistance

100m/s? (IEC 60 068-2-6) (55 to 2000Hz) 100m/s?

Shock resistance

500m/s’ (IEC 60 068-2-27) (11ms) 200m/s?

Output signal Serial communication compatible (Z-phase information included) (Note)
Head cable (standard accessory) 3m
Output cable +

Serial interface conversion unit (option manufactured by Heidenhain (APE391M)) 0.5m

Load side encoder cable

630 856- < X (Option manufactured by Heidenhain)
When fabricating, refer to (5) in this section.

Note. When the linear encoder home position (reference mark) does not exist, a home position return cannot be made.

(2) Linear encoder unit structure

o

Lc491MLC192M [ O

|

Home position

< >

Decreasing direction Increasing direction
(with the housing section fixed)

LIDA485/LIDA487

©) O
[ —

®) ®)

< >

Decreasing direction Increasing direction

3-12




3. LINEAR ENCODER

(3) Outline Drawings

POINT |

= For the outline drawings of LIDA485, contact with HEIDENHAIN
CORPORATION.

(a) LC491M (Absolute type)

DIN ISO 8015
ISO 2768-m H

@ D' ST T -
B T

ML+ 138
ML+ 5437

ML-207-70
ML-87-28"

04
(ML+4.537 016"

Al

322
127

| A

1:03
"2 012"

>@

T —

I

ehagle|
L -
13 5®
51 220
91
358
‘ ——— B e m— mm————
; 1 T ; T
mounting spur v h
iniias)]| i (@) ;

M ol IE= ; @U © E@] J E@]
705200 - # " - :
570 970 1 - ! .

020 1307 \_ m x 200):05 ® Lnx 200 os@J
1640 . T740[3 Uzes0s () x 7874102 [ 7e7en-0z Wz - 105 ® ~
BL0 .. Z040LE (ML72 4 597020 MLI2 « 5902
M |n L 2« 525100 i
27 . 205 |0 (HL12+206")
224 .3 |1 L ML 05
w0 .52 |2 MLy
S6 .68 |3
/2 80" |4 M3 x 5 DIN 916
M3 x 2" DN 976
il ra m/ - : il
®*"' T
N T =
|

'
17101 |F
At

ML+ 105

==
[

B

MLov 413"
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[Unit: mm]

®= Without mounting spur

(M= With mounting spur

F = Machine guide

P = Measurement point for
adjustment

® = Dimensional tolerance for
machine installation

@ = Compressed air filling port

= Measurement length

starting point (pos. 20mm)



3. LINEAR ENCODER

(b) LC192M (Absolute type)

Tolerancing ISO 8015
I1SO 2768-mH

machine installation
@ = Compressed air filling port
@ = Measurement length
starting point (ML)

3- 14

ML+119
5 88
/7101 F]
FLo0s ] 7| 76%02 ®
I
I
g L
T 1
P1 P3 Ps P4 P2
60 A 2 a a /1021F)
(ML2+65)+02 ®
D (ML2+30)£02  ® A
(nx100)£0.2 ®
35 100£02 ®
B . B J | ‘ & < & I é I [ § I [ D _
Tl @ T i
o 8 — atl 9
- y
: NNV I - ? [ REIZN ‘ [l
5 . - S
Py T N & {}‘ =
b= R NN
ML/2 71021 ® 0
18.5+1 ML 25 | 40+0.2 40 <
& 4]
1SO 4762-M5x20-8.8 ISO 4762-M5x20-8.8 AA B
(ISO 4762-M6 x20-8.8) ISO 4762-M5 %20-8.8 (ISO 4762-M6 %20-8.8) . 13
ISO 7090-5-200HV (IS0 4762-M6 x20-8.8) ISO 7090-5-200HV NIE; 67
(1SO 7092-6-200HV) ISO 7090-5-200HV (IS0 7092-6-200HV) & & *F P1+Ps —
o\ ] ) [150 7002:6-200HV) ‘ - ‘_ﬁ |
E E T=F
SR N} @ NSy @ 9 B .49 Syl 8 b
3N S sl B il E IS
+ Z g Z \& A g oy .L'g .
o NS 3 2
© 1 7 + = ©
7 P / > 3 f j‘
ISO 4762-M6 X35-8.8 150 4032-M6-8 |27 i co A7 | e
% & 6 <
2403 ® 3720.3® 2403 ® | M5 N =
7+02 ® 25402 ®
OIOINE Example of scanning ML Pn
head !nstaI|§t|0n < 840mm Pie+ P,
F = Machine guide <
P = Measurement point for < 1740mm Pi---Ps
adjustment < 3040mm Pi« « =Py
= Dimensional tolerance for < 4240mm Pi+ -« «Ps




3. LINEAR ENCODER

(c) LIDA487 (Incremental type)

[Unit: mm]
B E
W) T
E-E B-B 3 4@ i i @ ML+30 (8)
357 sy M 5 (D) o
ML+ 597 901
ML L5 e M3Xas7) 150 4762
72 . S b, g ensteien 27 32 DN 433
Adjust o mox. signol or R position N o7l &
i 2o M3x5 5 z
5 , TS
b 2l . I ‘ 1 | )
= & i 1 4 e
e B PM 3 || 40:04 E L|0os/2510
N el 7| 15751006 o Lfeozsr o
Ve M2 ' F (=BZ5mrad o 006 £ 004
y 7

M3 x 6150 7046

_ [o5504
006 004"

7101

3 . 1]0.05/25]0 |
_ e ol foozrr o]
(1 0.025/500 e |y
701 [F| = =
o1 00t = 4172

3.2 DN 433

v
7L 0t [F L_T—I

2901 | |
51:004"
M3x{0+7) ISO 4762

o
[7Toos5]o]

[ 7100z [D

s 30101l
317 181.004"

oA 15
.
-

55+ 004

ML = 2040 (zB. 840}

leg. 3 1 “N jogs
4001 _ d 8‘0227lF o8
15752004 7] 00| F 4 m[=
2001 e
10.50 10.50 i 10.50 10.50 M3xig+S) IS0 4762
o o 787 1004 T o
32 DN 433
-IP n 1 N
== | ‘ ) ‘ = a ®®®= Example of scanning
L5 | head installation
% . )
400 70 400 ®= Machine guide
575" 276" 575" :
- @ 870 ‘, ()= Adjustment
3425 . )
ML > 2040 128, 50400 | P [ Pz o % = Max. tilt angle for operation
HL» 80" (e.g. 1987 )
; £ n x(300..500) 40D n x(300..500) %%E P = Measurement point for
220" 1575+ 004" 7 71005 TE] )
s0.500 [ X220 e w0509 "2 /008 adjustment
10.50 10.50 10.50 12.20° 10.50 757000 10.50 12.20° 10..50 10.50 10.50 - i
L L2 .7 L2 F7+00 L2 L2 7 .z ‘ Home position
— : : l - | : iy = Measurement length
B g Y ! ] RN J R starting point
| _ X
! 500 o 2000 Lw T | 2000 s0 @‘ Selecting magnet
969" 787" 276" 787" 969" for limit switch
Do ( )
996" ®= Tape holder
®= Scanning head installation
surface
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3. LINEAR ENCODER

(4) Encoder cable

(a) For LC491M or LC192M (Absolute type)

POINT |

= This linear encoder is of four-wire type. When using any of these encoder, set
parameter No.PC26 to "1 " to select the four-wire type.

1) Cable structure
Prepare a cable based on the following structure diagram.

Servo amplifier

Encoder cable Linear encoder

N LC491M or LC192M

4) Output cable

Corporation)
(Refer to section 3.4.)

17-pin coupling (female)
291697-26
(manufactured by
Heidenhain Corporation)

(This should be
prepared by the
customer.)

CN2L 2) 3)
Cable
Output cable
Encoder cable

LC491M LC192M
When using an 1) Option manufactured by Heidenhain Corporation 4) 337 439- X X = * 4) 343 421-X X = ¢+
optional cable (This should be prepared by the customer.) (Note) Om Om
When producing | 2) Connector set MR-J3CNZ2 | 3) Junction connector (This (manufactured by (manufactured by
a load side (Option manufactured by should be prepared by Heidenhain Heidenhain
encoder cable Mitsubishi Electric the customer.) Corporation) Corporation)

(This should be
prepared by the
customer.)

Note. For details, contact with Heidenhain Corporation.

3- 16




3. LINEAR ENCODER

2) Production of encoder cable
Produce the encoder cable using MR-J3CN2 or a junction connector as shown below. The encoder
cable can be produced as the length of max. 30m. The following diagram shows a connecting
example of more than 5m to 10m.

Connector set (option)

MR-J3CN2
Receptacle: 36210-0100PL Servo amplifier side Li der sid
Shell kit: 36310-3200-008 persice .t mear encoder side
3M Y Y
(3M) P5 e ;(N°te)| —1 7 [
Pin layout is one of the following LG 2 f: ; — r 10 [OV
S
S ms m——
— | — 1 |5V/Sensor
H . @ — — 4 | 0V/Sensor
K MR2 3 — | — 8 [RQ
MRR2 | 4 — L 9 |/RQ
View seen from wiring S|de. o Lo
I | | I
Connector set: 54599-1019 MD2 7 — | — 14 | SD
(Molex) MDR2 | 8 L 117 |/sD
_ s ’\
= FG
RETRN .
MRRZ MDRE [\ Connector: 17-pin coupling
291697-26 (female)
gl (manufactured by
AN Heidenhain Corporation)

View seen from wiring side.

Note. The following table shows the cable size to be used and the number of paired connections of LG and P5.

. Number of LG and P5 connections .
Wiring length ) Cable size
(when the output cable is 1m or less)

to 5m 2-pair
to 10m 3-pair AWG22
to 20m 5-pair
to 30m 7-pair

(b) For LIDA485 or LIDA487 (Incremental type)
1) Cable structure
Prepare a cable based on the following structure diagram.

Servo amplifier

Encoder cable Serial interface conversion unit Linear encoder
A . A N LIDA485 or LIDA487

=H O <[~
i

Egl ________ @ Head cable
2 3

3- 17



3. LINEAR ENCODER

Cable
Encoder cable Serial |n‘terfac<‘e Head cable
conversion unit

When using an | 1) Option manufactured by HEIDENHAIN CORPORATION APE391M Accessories for linear
optional cable 630 856-> X * * * Om Cable length: 0.5m encoder

(This should be prepared by the customer.) (Note) (manufactured by Cable length: 3m
When 2) Connector set 3) Junction connector (This Heidenhain Corporation)
producing a MR-J3CN2 should be prepared by the (This should be
load side (Option manufactured customer.) prepared by the
encoder cable by Mitsubishi Electric D-SUB15 pin (female) customer.)

Corporation)

(Refer to section 3.4.)

Note. For details, contact with Heidenhain Corporation.

2) Production of encoder cable
Produce the encoder cable using MR-J3CN2 or a junction connector as shown below. The encoder
cable can be produced as the length of max. 30m. The following diagram shows a connecting
example of more than 5m to 10m.

Connector set (option)
MR-J3CN2

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008

(3M) Servo amplifier side Linear encoder side
Pin layout is one of the following. P5 1 L: _1(Note) i 0 ? 4 |sv
I | I I
g L6 | 2 o= —Pr 2 |V
HIS —r—
s S
N — | - 12 | 5V/Sensor
J ! L 10 | OV/Sensor
z MR2 I 1 I 1
View seen from wiring side. MR j L | I 185 ;QQ
Connector set: 54599-1019 D o
(Molex) [ [
MD2 7 — | — 5 [SD
/)

(8] [10] el B v — R
L6] e [N frord [N Plte | -~ Fe
[P5] [ira [N] o2

View seen from wiring side.

Connector: D-SUB (female) 15

Note. The following table shows the cable size to be used and the number of paired connections of LG and P5.

Wiring length Number of LG and P5 connections Cable size
to 5m 2-pair
to 10m 3-pair AWG22
to 20m 6-pair
to 30m 8-pair
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3. LINEAR ENCODER

3.2.3 Linear encoder manufactured by Sony Manufacturing Systems Corporation (Incremental type)

(1) Specifications

Item Specifications
Interpolator model MJ830/MJ831 MJ830/MJ831
Linear encoder model SL710+PL101-R/RH SH13
System Magnetic detection system Optical detection system
Effective measurement length 50 to 3000mm 70 to 1240mm
Resolution Min. 0.2um (Note 1) Min. 0.005um (Note 1)
+3um A3
Accuracy +10um +5.m A5
Supply power voltage M Jgﬂgfsfz ?;/2(25 (t$15t.§\?i)2V) 5V (4.5 to 5.5V) (Note 1)
Power consumption Max.3W Max.3W
Rated response speed 6.4 m/s 1.4 m/s
Maximum response speed 6.4 m/s 2.0 m/s
0 to 55°C 0 to 45°C 0 to 55°C 0to 45C
Operating temperature range (32 to 131°F) (32 to 113°F) (32 to 131°F) (32 to 113°F)
(non-freezing) (non-freezing) (non-freezing) (non-freezing)
—-20 to 65°C —-20 to 50°C —-20 to 65°C -10 to 60°C
Storage temperature range (-4 to 149°F) (-4 to 122°F) (-4 to 149°F) (14 to 140°F)
(non-freezing) (non-freezing) (non-freezing) (non-freezing)
IP53 (in accordance
with the mounting in
Dust tightness - water tightness No protective IPSO (PL101R), No protective thlienemaa:'n::cl:c());;?e
structure IP64 (PL101RH) structure
manufactured by
Sony Manufacturing
systems Corporation)
2
Vibration resistance 9.6m/s? 5 to 800Hz | 20m/s? 50 to 2000Hz | 9.6m/s? 5 to 800HzZ 98m/s” (30 to
1000Hz, 30 minutes)
294m/s® (11ms, three
Shock resistance 980m/s? 11ms 980m/s? 11ms 980m/s? 11ms directions XYZ,three
times each)
Output signal Serial communication compatibility (Z-phase | Serial communication compatibility (Z-phase
data included) (Note 2) data included) (Note 2)
Output extension cable CK-T10 CRii‘ggzNI"(\)l;O(?(’)m)
Refer to (4) in this Refer to (4) in this
Connection cable section and fabricate section and fabricate
the cable the cable

Note 1. Changes depending on the setting of the interpolator.
2. A home position return cannot be made if there is no linear encoder home position (reference mark).
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3. LINEAR ENCODER

(2) Linear encoder unit structure
Note that the increasing/decreasing directions change depending on the interpolator (MJ830/MJ831)
settings. The following figure shows the moving direction when the MODE switch of the interpolator

(MJ830/MJ831) is set to 5.
Always set an linear encoder home position (reference mark).

For using PL101-R/RH, SL700

O O
SONY SL700 I
SONY PL101-R/RH
©) ©)
Decreasing direction

Increasing direction

For using SH13
[ SH13 (]
Decreasing direction Increasing direction
(3) Outline drawing
(a) SL710
[Unit: mm]
ﬁ______ N - n - @D reamed hole
(For @D parallel pin insertion)
\ ® 5" \
[sony | B - - T B ‘ ]
N k UsL710 | © ]
o1 W i Vg - -
P <200 | T
AN
Px(n-1or2) | ML - P x (n-1)<200
20 Effective measurement length (ML) Approx. 20
Full length = effective measurement length + 40

Mount the scale on a non-magnetic material.
When mounting it on a magnetic material, provide
a non-magnetic layer of 3mm or more.



3. LINEAR ENCODER

(b) PL101
[Unit: mm]
* *
<PL101-RH (IP67 type)> 3 <PL101-N/PL101-R (IP50 type)> T
> ] o o
[Sows~ - sQ'Nyﬁ b - - [Eoee” - — Sonvy O -
Qo & @, &S] e @
+ | / =+ /
o~ 3 o} ”,
20 Effective measurement length (ML) (20) 20 Effective measurement length (ML) (20)
Full length = effective m|easurement length + 40 Full length = effective measurement length + 40
[ ! 15
¥ 48 1.5Cable length: 3000mm ¥ 48 /able length: 3000mm
2 % g Pitch
o 02; Roll 0 % TN Roll
o‘lo of ot K [E I = Iz}
T F L o o T L - -
22 - M3 deptn 5/ ~—43:8—I>Center mark 2o M3 doot & - 435 I Center mark
(c) SH13
[Unit: mm]
Scale full length = L + 105 21
55 Scale mounting hole pitch = L + 94 (5.5) Air intake (M5) [ 105
Middle support mounting_ (n - 1)xP1 Middle support mounting Depth 5 |
position = A 3'5 position = A IS ll g:g ©
26_ Middle support A oot | LS
Home position mark : /Middle support B )
) B s :-:{%312 @5, 8.2 spot f; 03
e - e - @5, $8.2 spot facing
<, Sony | 1 depth 5 1L5d
N P > == - T
;wuq B § (20)Head cable Iengmp - @‘ 435
~ 12, 56 h2~_Scanning unit N S -
"~ 80 B B RS =
40 Z Home position
Effective measurement length = L
Left sid t end i i
eft side r:easureTEge etrp] "o Right side measurement end
o 7/ 20|
ol _:{lrjuL: iT - = = = E' [ Middle support A mounting side face
i3 743 M4 (depth 10)
SH13 007 [ 012] 017 | 022 | 027 | 032 | 037 | 042 | 047 | 052 | 057 | 062 [ 067 | 072 | 077 | 082 | 092 | 102 [ 114 | 124
Effective measurement length mm| 70 [ 120 170 | 220 [ 270 | 320 | 370 | 420 | 470 | 520 | 570 | 620 [ 670 | 720 | 770 | 820 | 920 |1020{1140]1240
Middle support n 1 1 1 1 1 1 1 1 2 2 2
Middle support mounting hole A [mm 307 | 322 | 357 | 382 | 407 | 432 | 457 | 507 | 380 | 420 | 450
pitch P1 [mm 354 |1 394 | 434
Home position Z |mm| 35| 60 [ 85 | 110 | 135|160 | 185 | 210 | 235|260 [ 285 | 310 | 335 [ 360 | 385 | 410 | 460 | 510 | 570 | 620
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(d) MJ830/MJ831

(4) Encoder cable

93

Ol

(
¢ 4.5 mounting hole 3

[Unit: mm]

g — |

100
Approx.115

138

124

“a=rmO0 5

1) Cable structure

Prepare a cable based on the following structure diagram.

Servo amplifier

1
i
]

CN2L

POINT |

- When turning on the power, turn on the interpolator and then turn on the
servo amplifier. When turning off the power, turn off the servo amplifier and
then turn off the interpolator.

Interpolator
MJ830 or MJ831

Linear encoder SH13

Head cable
Linear encoder
SL710+PL101-R/RH

SL710 PL101-
R/RH

[R

Head cable

Stabilized power supply
5V (MJ830)
12 to 14V (MJ831)

Linear encoder

Cable

Interpolator

(This should be

(Refer to section 3.4.)

Encoder cable (Note) Head cable prepared by the
customer.)
SL710+PL101- 1) Connector set 2) Connector for Interpolator | Accessories for linear encoder | MJ830 or MJ831
R/RH MR-J3CN2 (This should be prepared | Cable Length
(Option manufactured by the customer.) PL101-R: 0.3m
by Mitsubishi Electric Connector: 10114- PL101-RH: 3m
SH13 Corporation) 3000PE Accessories for linear encoder

Shell kit: 10314-52F0-008
(3M or equivalent)

Cable length: 1m

Note. Produce an encoder cable. An optional cable is not provided.

3- 22
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2) Production of encoder cable
Produce the encoder cable using MR-J3CN2 or a connector for interpolator as shown below. The
encoder cable can be produced as the length of max. 30m. Supply linear encoder power from
external.

Connector set (option)
MR-J3CN2

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008
(3M)

Pin layout is one of the foIIowing.

. . EI . . Servo amplifier side Interpolator side

(" AWG28 (Note) |
AWG28 [
E . MR2 |3 o {4 MR
MRR2 4 ‘\ ; ‘\ —~ 5 [MRR
[ 4’\
View seen from wiring S|de. SD Plate |- 7 |SHD
Connector set: 54599-1019 Connector: 10114-3000PE

(Molex)
MAIEEISISISS ’
aSEESISS IS

View seen from wiring side.

: 10314-52F0-008
(3M or eauivalent)

Note. Connect the LG of the servo amplifier to the OV of the encoder.
In addition, it is not necessary to increase the number of connections according to the wiring length.
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3.2.4 Linear encoder manufactured by Renishaw Inc. (Incremental type)

(1) Specifications

Item Specifications
Model RGH26P | RGH26Q | RGH26R
System Optical system
Effective measurement length Maximum length 70000mm
Resolution S5um | Tum | 0.5um
Accuracy (20 (68) ['C (°F)] +3um/m (when compensation is made between two points)
Supply power voltage 5V+5%
Current consumption Max.230mA
Rated response speed (Note 1) 4.0m/s 3.2m/s 1.6m/s
Maximum response speed 5.0m/s 4.0m/s 2.0m/s
Operating temperature range 0 to 55°C (32 to 131°F) (non-freezing)
Operating humidity range 10 to 90%RH (non-condensing)
Storage temperature range —20 to 70°C (-4 to 158°F) (non-freezing)
Dust tightness = water tightness IP50
Vibration resistance 100m/s? (55 to 2000Hz)
Shock resistance 1000m/s? (1/2sin, 11ms)
) Serial communication compatibility
Output signal . . - . .
(Z-phase data included, serial communication of reference mark data is also is made) (Note 2)
Output cable N-15 PIN Dtype plug (0.5m) manufactured by Renishaw Inc.
Load side encoder cable Refer to (4) in this section and fabricate the cable.

Note 1. Use at the rated speed or less.
2. A home position return cannot be made if there is no linear encoder home position (reference mark).

(2) Linear encoder unit structure
Always set an linear encoder home position (reference mark).

RENISHAW RGH26

—

< >

Increasing direction Decreasing direction
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(3) RGH26P, RGH26Q, RGH26R outline drawing

[Unit: mm]

Dynamic bending radius R50

Reference mark actuator Static bending radius R10
Reference mark sensor position ) ‘_12_"
- 6 minimum Optical center Mounting 16— .
surface - __(Roll tolerance £1.0")
. M3 0.5, two 9.5 deep holes 7 7 N\~11.6 T3
(Yaw tolerancex0.5%) LED \ &3
174 ‘ i /71038 |\ﬂ
S S r T f A L §
14.5 I / il 235 15.5
o 6
L ¢ ; e | | = A
) ! P 10.5 I 72
P limit switch el ' LhilL T - 1
Mount it with the white point | 3 L |
directed toward the machine ! 10 76 &
stock side. Mount the Q )

(Size is the same as that of
the Q limit switch.)

the white point up. range

*14_6.L14_6-l limit switch with ~ Mounting surface *,

M3X0.5, two 7.5 Selectable mounting

P limit sensor position )
44 deep holes surface
P 3= 38 imi i
The arrow indicates the Q limit sensor position
forward moving direction . o s
of the read head relative (Pitch tolerance +1.07)
to the scale. L<1>4.7 \‘I— m /—\
| —
. === o s /D
10.6 2.2 e — . =t 2
' o e— 0.8+0.1
1 \ 07 U r

Scale mounting surface

(4) Encoder cable
1) Cable structure

Clearance detail

TNz

Prepare a cable based on the following structure diagram.

Servo amplifier

1
]
]

CN2L

RGH26

E;\:I ________ Q EE: L] ]
j 1) 2) Output cable

Cable

Encoder cable Output cable

1) Connector set
(Option manufactured by Mitsubishi
Electric Corporation)
(Refer to section 3.4.)

2) Junction connector (This should | Accessories for linear encoder
be prepared by the customer.) Cable Length
D-SUB15 pin (female) 0.5m

Note. Produce an encoder cable. An optional cable is not provided.
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2) Production of encoder cable
Produce the encoder cable using MR-J3CN2 or a junction connector as shown below. The encoder
cable can be produced as the length of max. 30m.

Connector set (option)
MR-J3CN2
Receptacle: 36210-0100PL

Shell kit: 36310-3200-008

Servo amplifier side Linear encoder side

(3M)
Pin layout is one of the following. (—\,EN_ot_ei) ————— (_\. r 15 | Inner
@ - L 1 7
8 | Vil —1
m m P5 1 r [ | | |l/ 8 P5
g o) 2
AN L L
~ . MR2| 3 — | — 10 |MR
4 MR 4 — — 1 |MRR
View seen from wiring side. L L
Connector set: 54599-1019 b —
(Molex) [ L
\a/ J
SD | Plate | -

EEISISIS
S[EISISES

View seen from wiring side.

(Note 1) Limit switch output
Connector: D-SUB (female) 15 pin

Note 1. A limit switch output signal can be connected. For details, contact with Renishaw Inc.
2. The following table shows the cable size to be used and the number of paired connections of LG and P5.

. Number of LG and P5 connections .
Wiring length ) Cable size
(when the output cable is 0.5m or less)
to 5m 1-pair
to 10m 2-pair AWG22
to 20m 4-pair
to 30m 6-pair
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3.3 ABZ-phase differential output encoder

This section describes the connection of the ABZ-phase differential output encoder. Prepare the MR-J3CN2
connector set for the encoder cable and produce it according to the wiring diagram in (3) in this section.

(1) ABZ-phase differential output encoder specifications
Each signal of the A-, B- and Z-phase of the encoder is provided in the differential line driver output. It
cannot be provided in the collector output.
The phase differences of the A- and B-phase pulses and the pulse width of the Z-phase pulse need to be
200ns or more.
The encoder without the Z-phase cannot make a home position return.

Load side encoder LA |

LAR | | | Phase difference: 200ns or more

|

|
LA, LB, LZ
:E: . [ ] ]
LAR,LBR,LZR  LBR _| L]
Equivalent to g
AM26LS31 Lz []

LZR | |

[

1-pulse of Z-phase = 200ns or more

(2) Connection of servo amplifier and ABZ-phase differential output encoder

Servo amplifier

ABZ-phase differential output encoder

—————————————————————————

Connector set
MR- J3SCNS (option)

1 e

—

| |
| |
| |
| |
| |
| |

|
| |
| |
| or |
| |
| |
| |
| |
| |
| |
| |
| |

CN2L[ D) Tl

Rotary encoder

,,,,,,,,,,,,,,,,,,,,,,,,,
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(3) Internal wiring diagram
For production of the load side encoder cable, use a cable durable against the long period of flexing action.
Even though the cable length is max. 30m for the RS-422 communication, the length may be shortened
due to the power supply voltage drop or the specifications of linear encoder.
A connection example is shown below. For details, contact with the encoder manufacturer.

1) When the consumption current of the encoder is 350mA or less

Connector on
the servo amplifier side

ABZ-phase differential
output load side encoder

!} (Note 3) o
P5 | 1 | L 5V
LG | 2 f[e! - ov
PA 3 I‘} : — A-phase
PAR| 4 E} ! | - A-phase
PB 5 — — B-phase
PBR| 6 E} ! | - B-phase
| | | |
Pz 7 I:l ! | I g-phase}(Note 1)
PZR| 8 — — Z-phase
o |[ | !
PSE| 10 ~., L
SD | plate | - (Note 2) N Shield
L, 30m or less

Note 1. For the load side encoder without Z-phase, set parameter No.PC27 to "C01000".
2. Securely connect a shield cable to the plate (ground plate) in the connector.
3. The following table shows the cable size to be used and the number of paired connections of LG and P5 when the consumption
current of the encoder is 350mA. When the consumption current of the encoder is 350mA or less, the paired connections can

be decreased.

Wiring length Number of LG and P5 connections Cable size
to 5m 2-pair
to 10m 3-pair AWG22
to 20m 6-pair
to 30m 8-pair




3. LINEAR ENCODER

2) When the consumption current of the encoder is more than 350mA

POINT |

- When turning on the power, turn on the linear encoder and then turn on the
servo amplifier. When turning off the power, turn off the servo amplifier and
then turn off the linear encoder.

5VDC external power supply

+
Connector on ABZ-phase differential
the servo amplifier side output load side encoder
P5 1 L _|_ — 5V
LG 2 L — — ov
PA 3 ( — | — A-phase
PAR 4 ( — — A-phase
PB 5 ( — | — _B-phase
PBR 6 . — — B-phase
Pz 7 — — Z-phase
( [ | L 5 (Note 1)
PZR 8 — — Z-phase
9 _JI b |
PSEL | 10 " "
I Al .
SD Plate |--- - (Note 2) Shield

L 30m or less R
e

Note 1. For the load side encoder without Z-phase, set parameter No.PC27 to "O01000".
2. Securely connect a shield cable to the plate (ground plate) in the connector.
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3.4 Mitsubishi optional cable = connector sets

POINT |

- Protective structure indicated for cables and connecters is for a cable or
connector alone. When the cables and connectors are used to connect the
servo amplifier and servo motor, and if protective structures of the servo
amplifier and servo motor are lower than that of the cable and connector,
specifications of the servo amplifier and servo motor apply.

3.4.1 MR-EKCBLOM-H

(1) Model explanations

Model : MR—EKCBLOM—H
T Long flex life

Symbol Cable length [m]
2 2
5 5
10 10
(2) Cable structure
The table shows this optional cable structure.
Protective| Flex | Length | Core size| Number Character|st|c.s of one core - - ) (‘No.te 2) )
: 2 Structure | Conductor resistance | Insulation coating | Finishing OD | Wire model
structure | life [m] [mm?] of cores )
[Wires/mm] [Q/mm] OD d [mm] (Note 1) [mm]
Long 2 12 (Note 3)
IP20 |2+ 510 0.2mm ) 40/0.08 105 or less 0.88 7.2
flex life (6 pairs) A14B2339 6P

Note 1. d is as shown below.

Conductor Insulation sheath

2. Standard OD. Max. OD is about 10% greater.
3. Purchased from Toa Electric Industry.
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R e g

i /

2)
Cable model 1) CN2 connector 2) Junction connector
MR-EKCBL O M-H [ Connector set: 54599-1019 Housing: 1-172161-9
(Molex or equivalent) Connector pin: 170359-1

(Tyco Electronics or equivalent)

(Note) Signal layout Cable clamp: MTI-0002

8] (Toa Electric Industries)
@ ’ Signal layout
FEEEE I
RQ [/RQ
View seen from wiring side. |:|: S > S :|:|
7 8 9
Note. Keep open the pins shown with ™~_]. Especially, pin 10 is provided for PS | LG |SHD

manufacturer adjustment. If it is connected with any other pin, the
servo amplifier cannot operate normally.

View seen from wiring side.

(3) Internal wiring diagram

MR-EKCBL2M-H
MR-EKCBL5M-H
MR-EKCBL10M-H

Servo amplifier side Encoder side
P5 1 e rve 2t 7|P5
LG 2 — Ll L: —H 8 [LG

b L(—‘ Lo

I 1 I |

D o

I I I |

D o

L Lo

I 1 I |

I I I |
MR2 | 3 |— 1 1 [RQ
MRR2| 4 — — 2 [/IRQ

L Lo

I 1 I |

I I I |

9 — 3

D o

I I I |

\@/_ _ \a/
SD |Plate |- - 9 |sHD
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3.4.2 MR-ECNM

The following shows the connector combination for this connector set.

Parts/Tool Description
Connector set MR-ECNM
anl{ ]! -
For CN2 connector Junction connector
Connector set: 54599-1019 Housing: 1-172161-9
(Molex) Connector pin: 170359-1

(Tyco Electronics or equivalent)
Cable clamp: MTI-0002
(Toa Electric Industries)

3.4.3 MR-J3CN2

The following shows the details of this connector set.

Connector set (option) Connector set: 54599-1019

MR-J3CN2

(Molex)

Receptacle: 36210-0100PL
Shell kit: 36310-3200-008

(3M)

Pin layout is one of the following.

El \ EHEI.H
. [ ] [ 1[_]
. L I ]

View seen from wiring side. View seen from wiring side.
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4. SIGNALS AND WIRING

- 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,
always confirm from the front of the servo amplifier whether the charge lamp is off
or not.

= 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

misoperate, 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 designed for control output

should be fitted in the specified direction. Otherwise, the signal is not output due to
a fault, disabling the forced stop (EM1) and other protective circuits.

Servo Amplifier Servo amplifier

24VDC
0 DICOM

Control output
signal

24VDC

Control output &
signal

- 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 suppressor 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.

= During power-on, do not open or close the motor power line. Otherwise, a

malfunction or faulty may occur.

= Do not modify the equipment.
= The cables such as power cables deriving from the primary side (coil) cannot stand

the long-term flexing action. Avoid the flexing action by fixing to the movable part,
etc. Also, use the cable that stands the long-term flexing action for the wiring to the
servo amplifier.
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4.1 Precautions on this chapter

The following items are not described in this chapter. For details of these items, refer to the MR-J3-00B Servo
Amplifier Instruction Manual as they are the same as those of MR-J3-0B.

Item MR-J3-C1B Servo Amplifier Instruction Manual
Explanation of Power Supply System | Section 3.3
Signal (device) explanations Section 3.5
Interfaces Section 3.7 (excluding the internal connection diagram)
CP;:Zi:cl)r:g of cable shield external Section 3.8
SSCNETIII cable connection Section 3.9
Control axis selection Section 3.13

4.2 Power supply system circuit connection example

- Always connect a magnetic contactor (MC) between the main circuit power supply
and L1, L2, and L3 of the servo amplifier, and configure the wiring to be able to shut
down the power supply on the side of the servo amplifier's power supply. If a
ACAUTION magnetic contactor (MC) is not connected, continuous flow of a large current may
cause a fire when the servo amplifier malfunctions.

- Use the trouble (ALM) to switch power off. Otherwise, a regenerative transistor
fault or the like may overheat the regenerative resistor, causing a fire.

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.

* For details of each signal, refer to section 3.3 of the MR-J3-C0B Servo
Amplifier Instruction Manual.

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
no-fuse breaker (NFB) must be used with the input cables of the main circuit power supply.
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4.2.1 Selection example of wires

POINT |

* Selection condition of wire size is as follows.

Construction condition: One wire is constructed in the air
Wire length: 30m or less

(1) When using the 600V Polyvinyl chloride insulated wire (IV wire)
Selection example of wire size when using IV wires is indicated below.

Table 4.1 Wire size selection example 1 (IV wire)

. Wires [nm?] (Note 1, 3)
Servo amplifier
Nlirle+Ls= @ 2) L11 - Lat JHU-V-W-D 4)P-C
MR-J3-10B-RJ004
MR-J3-20B-RJ004
MR-J3-40B-RJ004 1.25(AWG16)
MR-J3-60B-RJ004 2(AWG14
( ) 1.25(AWG16) 2(AWG14)
MR-J3-70B-RJ004
MR-J3-100B-RJ004
2(AWG14)
MR-J3-200B-RJ004
MR-J3-350B-RJ004 3.5(AWG12) 3.5(AWG12)
MR-J3-500B-RJ004 (Note 2) | 5.5(AWG10): a 55(AWG10):a | 2(AWG14): f
1.25(AWG16): g

MR-J3-700B-RJ004 (Note 2) | 8(AWGS): b 8(AWGS): b 3.5(AWG12): a
MR-J3-11KB-RJ004 (Note 2) | 14(AWGS): 22(AWG4): d

(Note 2) 114( Lo ( ) 5.5(AWG10): h
MR-J3-15KB-RJ004 (Note 2) | 22(AWGA4): d 1.25(AWG16): f | 30(AWG2): e
MR-J3-22KB4-RJ004 (Note 2) | 14(AWGB): k 22(AWG4): | 5.5(AWG10): j

Note 1. Alphabets in the table indicate crimping tools. For crimping terminals and applicable tools, refer to (3)
in this section.
2. When connecting to the terminal block, be sure to use the screws which are provided with the
terminal block.
3. Wires are selected based on the highest rated current among combining servo motors.
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(2) When using the 600V Grade heat-resistant polyvinyl chloride insulated wire (HIV wire)
Selection example of wire size when using HIV wires is indicated below.

Table 4.2 Wire size selection example 2 (HIV wire)

Servo amplifier

Wires [mm?] (Note 1, 3)

Nli-Lle-Ls- D 2) L1t + Lot JHU-V-W-D 4)P-C
MR-J3-10B-RJ004
MR-J3-20B-RJ004
MR-J3-40B-RJ004 1.25(AWG16)
MR-J3-60B-RJ004 2(AWG14)
1.25(AWG16) 2(AWG14)
MR-J3-70B-RJ004
MR-J3-100B-RJ004 1.25(AWG16)
MR-J3-200B-RJ004 2(AWG14)
MR-J3-350B-RJ004 3.5(AWG12) 3.5(AWG12)
MR-J3-500B-RJ004 (Note 2) |5.5(AWG10): a 5.5(AWG10): a
1.25(AWG16): g 2(AWG14): f
MR-J3-700B-RJ004 (Note 2) | 8(AWGS): b 8(AWGS): b
MR-J3-11KB-RJ004 (Note 2) | 14(AWG6): ¢ 14(AWGS): ¢
3.5(AWG12): h
MR-J3-15KB-RJ004 (Note 2) | 22(AWGA4): d 1.25(AWG16): f | 22(AWG4): d
MR-J3-22KB4-RJ004 (Note 2) | 14(AWG6): k 14(AWG6): k 3.5(AWG12): j

Note 1. Alphabets in the table indicate crimping tools. For crimping terminals and applicable tools, refer to

(3) in this section.

2. When connecting to the terminal block, be sure to use the screws which are provided with the

terminal block.

3. Wires are selected based on the highest rated current among combining servo motors.

(3) Selection example of crimping terminals

Selection example of crimping terminals for the servo amplifier terminal box when using the wires
mentioned in (1) and (2) in this section is indicated below.

Servo amplifier side crimping terminals
Symbol (Note 2) Applicable tool
Crimping . Manufacturer
; Body Head Dice
terminal
a FVD5.5-4 YNT-1210S
(Note 1)b | 8-4NS YHT-8S
c FVD14-6 YEA - E4 YNE-38 DH-112 - DH122
d FVD22-6 DH-113 - DH123
YPT-60-21
(Note 1)e | 38-6 TD-112 - TD-124
YF-1-E-4 YET-60-1 Japan Solderless
f FVD2-4 Terminal
YNT-1614
g FVD2-M3
r_] FVDs.56 YNT-1210S
j FVD5.5-8
k FVD14-8 YEA - E4 YNE-38 DH-112 - DH122
| FVD22-8 DH-113 - DH123

Note 1. Coat the part of crimping with the insulation tube.
2. Some crimping terminals may not be mounted depending on the size. Make sure to use the
recommended ones or equivalent ones.
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4.2.2 Connection example

(1) For 3-phase 200 to 230VAC power supply to MR-J3-40B-RJ004 to MR-J3-350B-RJ004

(Note 4)  Controller

Alarm  forced stop Forced ON
RA1 RA2 stop OFF

e el e
o o

Servo amplifier Linear servo motor
NFB CN2
O | O THM1 G1
3-phase (Note 7)
200 to O | O THM2 G2
230VAC 5>
CNP3  (Note 6) Primary side
P U U (coil)
LV O Vv
1 |
LW W
E
PE |
Ch e
L © 0
B Linear encoder
Encoder cable
[H] Head
CN3
(Note 5) Forced stop | OXO EM1
OCOM CN3 24VDC
DocoMm II
DICOM
Trouble | (Note 5)
ALM @_‘ (Note 4)
_N_

Note 1. Always connect P+ and P2. (Factory-wired.) When using the power factor improving DC reactor, refer to MR-J3-00B Servo
Amplifier Instruction Manual chapter 11.

2. Always connect P(+) and D. (Factory-wired.) When using the regenerative option, refer to MR-J3-C1B Servo Amplifier
Instruction Manual chapter 11.

3. For the encoder cable, refer to the section on each linear encoder in chapter 3.
4. If deactivating output of trouble (ALM) with parameter change, configure up the power supply circuit which switches off the
magnetic contactor after detection of alarm occurrence on the controller side.

5. For the sink I/O interface. For the source /O interface, refer to MR-J3-0B Servo Amplifier Instruction Manual section 3.7.3.
6. For connection of the power supply, refer to the section on each linear servo motor in chapter 2.
7. There may not be a thermistor output.
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(2) For 1-phase 200 to 230 VAC power supply to MR-J3-40B-RJ004 to MR-J3-70B-RJ004
(Note 4)  Controller

Alarm  forced stop Forced
top  OFF ON
RA1 RA2 stop ~
o——o o——alo—olo—90 os+—y MC o
\_OMCOJ WMC)
Servo amplifier Linear servo motor
NFB CN2
OO - THM1 G1
3-phase Note 7
200 to O | O E THM2 G2( )
230VAC 5o Lf
CNP3|__ (Note 6) . .
U y Primary side
| ! (coil)
| V |
I |
L We w
E
El.
C @Y
D 0O
i Linear encoder
i Encoder cable
[H] Head
CN3
(Note 5) Forced stop | QXC EM1
ocom CN3 24VDC
plelelel¥] II
DICOM
Trouble | (Note 5)
ALM RA1 (Note 4)
_N_

Note 1. Always connect P+ and P2. (Factory-wired.) When using the power factor improving DC reactor, refer to MR-J3-00B Servo

Amplifier Instruction Manual chapter 11.

2. Always connect P and D. (Factory-wired.) When using the regenerative option, refer to MR-J3-CIB Servo Amplifier Instruction
Manual chapter 11.

3. For the encoder cable, refer to the section on each linear encoder in chapter 3.

4. If deactivating output of trouble (ALM) with parameter change, configure up the power supply circuit which switches off the
magnetic contactor after detection of alarm occurrence on the controller side.

5. For the sink I/O interface. For the source /O interface, refer to MR-J3-0B Servo Amplifier Instruction Manual section 3.7.3.

6. For connection of the power supply, refer to the section on each linear servo motor in chapter 2.

7. There may not be a thermistor output.
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(3) MR-J3-500B-RJ004 - MR-J3-700B-RJ004

(Note 4)  Controller
Alarm  forced stop  Forced

ON
RA1 RA2 stop  OFF —~
o—o0 o—=oalo—oalo—+0 o9 \M& ,
MC
Servo amplifier .
Linear servo motor
NFB { MC [ N2
3-phase ©|© I:L o ¢ L | (THM1 G1 (Note 7)
200 to 0|0 o 1O | Builtin 1 [THM2 G2
L f I: 1 regenerative |
230VAC O O L Ls resistor 1 CNP3
! Note 6
U o= ( ) u Primary side
! (coil)
Ve
Tlree T wom W
E
ffffff PE|
| TE3 R
! L@ O
! 0 j—
: ) Linear encoder
| P2 ! CN2L (Note 3)
S Encoder cable
[ :| Head
CN3
(Note 5) Forced stop | QL: EM1
OCOoM CN3 24VDC
DOCOM| :I
DICOM
Trouble (Note 5)
ALM RA1 (Note 4)
_N_

Note 1. Always connect P+ and P2. (Factory-wired.) When using the power factor improving DC reactor, refer to MR-J3-00B Servo

Amplifier Instruction Manual chapter 11.

2. Always connect P and D. (Factory-wired.) When using the regenerative option, refer to MR-J3-CIB Servo Amplifier Instruction
Manual chapter 11.

3. For the encoder cable, refer to the section on each linear encoder in chapter 3.

4. If deactivating output of trouble (ALM) with parameter change, configure up the power supply circuit which switches off the
magnetic contactor after detection of alarm occurrence on the controller side.

5. For the sink I/O interface. For the source /O interface, refer to MR-J3-0B Servo Amplifier Instruction Manual section 3.7.3.

6. For connection of the power supply, refer to the section on each linear servo motor in chapter 2.

7. There may not be a thermistor output.
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(4) MR-J3-11KB-RJ004 - MR-J3-15KB-RJ004

Servo motor (Note 4)  Controller
thermal relay Alam  forced stop  Forced ON
RA3 RA1 RA2 stop OFF
o O O O O O @
we 1T
e
Servo amplifier Linear servo motor
NFB MC o IEJ 7777777 CN2
el NN Do © o)
200 to 5o 0 L2 | [THM2 e
230VAC L[C : G2
O O O L3 I
C :
|
l:’(Note 2) Dynamic
; | brake Primary side
|
Regenerative L, oMo' 1) cpg (option) (coil)
DN
C|TE2 Uo I v
: IL“ - V o \
o L2t w : w
e - (Note 6)
E
CPE|_
ls
I D |
I = |
) Linear encoder
CN2 (Note 3)
Encoder cable
Head
CN3
(Note 5) Forced stop| OXC EM1
ocom CN3 24VDC
bocoMm lI
DICOM
(Note 5)
ALM @ Trouble
(Note 4)

Note 1. Always connect P1 and P. (Factory-wired.) When using the power factor improving DC reactor, refer to MR-J3-CIB Servo

Amplifier Instruction Manual chapter 11.

2. Always connect P and D. (Factory-wired.) When using the regenerative option, refer to MR-J3-CIB Servo Amplifier Instruction

Manual chapter 11.

3. For the encoder cable, refer to the section on each linear encoder in chapter 3.
4. If deactivating output of trouble (ALM) with parameter change, configure up the power supply circuit which switches off the
magnetic contactor after detection of alarm occurrence on the controller side.

5. For the sink I/O interface. For the source /O interface, refer to MR-J3-0OB Servo Amplifier Instruction Manual section 3.7.3.
6. For connection of the power supply, refer to the section on each linear servo motor in chapter 2.

7. There may not be a thermistor output.
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(5) MR-J3-22KB4-RJ004

Servo motor (Note 4)

Controller

thermal relay Alam  forced stop  Forced ON
RA3 RA1 RA2 stop OFF
o O © O O o @
AR
e
Servo amplifier Linear servo motor
NFB MC o IEJ 7777777 CN2
e 0 O Do © o)
380 to 5o o L2 | [THM2 e
480VAC ¥ | G2
O O O L3 |
|
|
(Note 2) | Dynamic
; | brake Primary side
|
Regenerative | 1(Note Y lones (option) (coil)
resistor [ S - 1 L L
C|TE2 Uo I v
: IL“ - V o \
o L2t w : w
o - (Note 6)
E
CPE|_
ls
I D |
I = |
) Linear encoder
CN2 (Note 3)
Encoder cable
Head
CN3
(Note 5) Forced stop| OXC EM1
ocom CN3 24VDC
bocoMm lI
DICOM
(Note 5)
ALM @ Trouble
(Note 4)

Note 1. Always connect P1 and P. (Factory-wired.) When using the power factor improving DC reactor, refer to MR-J3-CIB Servo

Amplifier Instruction Manual chapter 11.
2.
Manual chapter 11.
3.
4.

For the encoder cable, refer to the section on each linear encoder in chapter 3.
If deactivating output of trouble (ALM) with parameter change, configure up the power supply circuit which switches off the

magnetic contactor after detection of alarm occurrence on the controller side.

5.
6.
7. There may not be a thermistor output.

Always connect P and D. (Factory-wired.) When using the regenerative option, refer to MR-J3-CIB Servo Amplifier Instruction

For the sink 1/O interface. For the source I/O interface, refer to MR-J3-00B Servo Amplifier Instruction Manual section 3.7.3.
For connection of the power supply, refer to the section on each linear servo motor in chapter 2.
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4.3 1/O signal connection example

POINT

Amplifier Instruction

Manual.

* For details of each signal, refer to section 3.5 of the MR-J3-00B Servo

(Note 10) Servo amplifier
24VDCr— (Note 12) (Note 12
Power[ _ CN3 CN3 (Note 2)
(Note 14) supply picoM 5 13 |MBR Magnetic brake interlock
bocoM 3
(Note 3, 4)Forced stop EM1] 20 9 [INP In-position (Note 13,14)
(Note 16) Upper stroke limit (FLS) DI1| 2 15 |ALM Trouble (Note 11) ’
(Note 15) Lower stroke limit (RLS) DI2 | 12
Proximity dog (DOG) > o4 DI3 | 19 10 |bicom
Persongl 6 | LA ji: Er.u:oder lA-p.hase pulse
(Note 5) computer USB cable 16 |LAR L L (differential line driver)
MR Configurator ~———_  MR-J3USBCBL3M 7 | LB — —— Encoder B-phase pulse
) (option) 17 |LBR L : ! (differential line driver)
@ + CNS 8 | Lz jj: Encoder Z-phase pulse
18 [LZR — I—» (differential line driver)
11 | LG ‘:' —— Control common
- ) Analog monitor 1
s ‘1‘ NII_%1 o . 1.0kQ Max.+1mA meter
ervo system T :: both directions
controller (Note 6) 14 |MO2 mmn m Analog monitor 2
SSCNETII cable Plate | SD ez o J Max.+1mA meter
(option) “omM both directions
)—| '—» CN1A m Max >
[ ] SW1
n)
O
SW2 (Note 8)
L a— ] CN1B
12
(Note 1)
Between electrodes J’__L
’\("ZRa')Jd?’s')B (Note 7)
] CN1A
] ()
Sw2| (Note 8)
CN1B
12
MR-J3-B
(SNSOCtZe 6) - (3 axis) (Note 7)
NET cable SWA1
CN1A
(option) ] N
\ @
]CN1B (Note 8)
12
MR-J3-B| (Note 7)
(n axis)
] CN1A
(Note 9) (Note 8)
ote ote
Cap [] CN1B
12

4-10
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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 forced stop (EM1) and other protective circuits.

3. If the controller does not have an forced stop (EM1) function, always install a forced stop switch (Normally closed).

4. When starting operation, always turn on the forced stop (EM1). (Normally closed contacts) By setting "001000" in DRU
parameter No.PAO04 of the drive unit, the forced stop (EM1) can be made invalid.

5. Use MRZJW3-SETUP 221E.

6. For the distance between electrodes of SSCNETII cable, refer to the following table.

Distance between
Cable Cable model name Cable length
electrodes
Standard code inside panel MR-J3BUSCIM 0.15m to 3m 20m
Standard cable outside panel MR-J3BUSLCIM-A 5m to 20m
Long-distance cable MR-J3BUSCIM-B 30m to 50m 50m

7. The wiring of the second and subsequent axes is omitted.

8. Up to eight axes (n = 1 to 8) may be connected. Refer to MR-J3-C1B Servo Amplifier Instruction Manual section 3.13 for setting
of axis selection.

9. Make sure to put a cap on the unused CN1A * CN1B.

10. Supply 24VDC+10% 150mA current for interfaces from the outside. 150mA is the value applicable when all I/O signals are
used. The current capacity can be decreased by reducing the number of 1/0O points. Refer to MR-J3-C0B Servo Amplifier
Instruction Manual section 3.7.2 (1) that gives the current value necessary for the interface.

11. Trouble (ALM) turns on in normal alarm-free condition. When this signal is switched off (at occurrence of an alarm), the output
of the programmable controller should be stopped by the sequence program.

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

13. The signal can be changed by parameter No.PD07, PD08, PD09.

14. For the sink I/O interface. For the source I/O interface, refer to MR-J3-CIB Servo Amplifier Instruction Manual section 3.7.3.

15. Devices can be assigned for DI1 * DI2 " DI3 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, and QD75MHO.

16. Used for the magnetic pole detection. (Refer to section 5.2)

4- 11
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4.4 Connectors and signal arrangements

POINT

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

Refer to Chapter 8 SERVO AMPLIFIER OUTLINE DRAWINGS for the appearances and connector layouts of
the servo amplifiers.

CN5 (USB connector)
Refer to MR-J3- 0B Servo Amplifier Instruction Manual section 11.8.

CN3
</ OPEN \
| J =
L|O D \Pé 2 | o 2] o
o = DI1 DI2
LIO O o 3 13
N O O . 4 DOCOM 14 MBR
P4
P[] D S MO1 MO2
b 0 5 15
o E_DE %’ 6 lbicom| 16 |aALm
g UB O] < Connector for LA 7 LAR 17
IO O 5<:: the front axis of 8 18
L O Ollle CN1A SSCNETI LB LBR
(Note) CN2L — (L | cable. LZ LZR
(When using a serial encoder) ullO O 9 19
N o o ‘n3<: Connector for the 10 20
gl N v . z rear axis of CN1B INP DI3
[ 8 |\ w0 0f|l@ SSCNETII cable. DICOM EM1
MRR2) MoRe :
: 5
AN 8
Vo2 - 3
. z J P4
(@]
(Note) CN2L 3
(@]

(When using a ABZ-phase pulse encoder)

CN2
HH
IR AN

The frames of the CN2 and CN3

@ connectors are connected to the 1‘ @
PB] / PE (earth) terminal in the servo AN - - p
L amplifier. L

Note. The 3M make connector is shown.
When using any other connector, refer to MR-J3-00B Servo Amplifier Instruction Manual section 11.1.2.

4- 12
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4.5 Internal connection diagram

Servo amplifier

) Forced stop CN3 Approx 5.6k CN3
— 30— EM1| 20 3 @ 10 |picom
1
- ' b1 2 b L 13 MBR-
| ! l | (Note 2)
(Note 1) ¢+ DI2 | 12 |~ Approx — : — 9 INP : — 4
Note 3) Y ! 5.6kQ !
(Note 3) 50— DI3 | 19 —D—@—‘ ‘ 15 ALM
24VDC
¢——{|——picom| 5 ‘________CN3 e
pocom| 3 | JC 6 | LA —
~ 16 | LAR ——
v ! 7 LB Differential line
[ R, . é driver output
<lsolated> 9 17 |LBR (35mA or less)
8 | LZ ——
-y B
CN3 Analog monitor
CN5 ﬂ ;EL 4 |MO1 —»I
< +10vVDC
V;US ; 16 |
41 [oxrs | e oz
< +10VDC
GND| 5 M| 16|
cN2  PS Linear encoder head
THM1| 5 CN2L
THM2| 6 7 [MD2
8 |MDR2
3 |MR2 (Note 3)
4 |MRR2
2 | LG
\Y4 Linear servo motor
primary side (coil)
® E
D

Note 1. Signal can be assigned for these pins with host controller setting.
For contents of signals, refer to the instruction manual of host controller.
2. For the sink I/O interface. For the source I/O interface, refer to MR-J3-C0B Servo Amplifier Instruction Manual section 3.7.3.

3. The following shows the case of the linear encoder for the ABZ-phase output pulse train specification.

Servo amplifier

Linear encoder head

(@]
zZ
N

PA

PAR

PB

PBR

PZ

PZR

N|lo|N|o|o|~]|w

LG

4-13
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MEMO




5. OPERATION AND FUNCTIONS

5. OPERATION AND FUNCTIONS

5.1 Startup

5.1.1 Startup procedure

Start up the linear servo referring to the following procedure.

C

Execution of installation and wiring

)

l

Note) Settings of the linear encode

(

direction (Refer to section 5.1.2)

r direction and the linear servo motor

)

What is the type

Incremental linear encoder

of linear encoder?

Absolute position linear encoder

((Note) Setting of the linear encoder resolution (Refer to section 5.1.3) >

v

v

((Note) Execution of the magnetic p

ole detection (Refer to section 5.2.3)

)

i

C
th

hange to the setting not requiring
e magnetic pole detection (Refer to section 5.2.

»)

v

(Note) Positioning operatio

C

n check (Refer to section 5.4)

)

v

\
v

Positioning operation check using

the controller (Refer to section 5.5) >

l

C

Home position return (Refer to section 5.3)

l
)

l

l

C

Positioning operation

)

Note. MR Configurator is used.
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5.1.2 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]

—[ 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

(1) Parameter setting method
(a) 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

</

Secondary side

Secondary side

N

Positive direction

2

Primary side

</

Primary side
Positive direction

[2

Negative direction

LM-H2 and LM-F series LM-U2 series

(b) Confirm the increase direction of linear encoder.

(c) If the positive direction of the linear servo motor matches with the increase direction of linear encoder,
set the parameter No.PC27 to "OII0". If not, set the parameter to "CI1CICI1".

(2) Confirmation method
Confirm the positive direction of linear servo motor and the increase direction of linear encoder using the

following procedure.

(a) Move the linear servo motor manually to the positive direction in the servo off status.

(b) Confirm the motor speed (positive and negative) at that time using MR Configurator.
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(c) If the parameter No.PC27 is set to "[DC110" 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 "0 01" 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.

5.1.3 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 "O0OOD", and then turn it on again.

= After setting this parameter, turning the power off once and then turning it on
again makes the setting valid.

(1) Parameter setting
Set the value as the following equation.

Parameter No.PS02 (Linear encoder resolution setting numerator)

. . . _ = Linear encoder resolution [p m]
Parameter No.PS03 (Linear encoder resolution setting denominator)

(2) Parameter setting example
When the linear encoder resolution is 0.5 um

= Linear encoder resolution= 0.5 um= i

2

Parameter No.PS02
Parameter No.PS03

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 1

POINT |

- When setting the wrong value to the parameter Nos. PS02 and PS03, they
may not operate properly.

= Servo alarm (27 and 42) may occur at positioning operation or magnetic pole
detection.
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5.2 Settings of the magnetic pole detection and the magnetic pole detection voltage level

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.

5.2.1 Preparation for the magnetic pole detection

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.

SW2
Set the SW2-1 to"Up"—bi ! Up
Down
1 2

5.2.2 Magnetic pole detection

* Note that the magnetic pole detection is automatically started simultaneously with
AWARNING turning ON the servo-on command.

- If the magnetic pole detection is not executed properly, the linear servo motor
/\\ CAUTION gnetic p properly
may 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 positive 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) 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.
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For the following cases, the magnetic pole detection is required.
(a) When using the incremental linear encoder (Refer to (1) in this section)

(b) When using the absolute position linear encoder and matching with the cases indicated below (Refer to
(2) 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

(1) 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 parameters for executing the

magnetic pole detection.

(a) Timing chart

’ ON
Servo-on command OF "1 95ms
i
I
- oN__ ]
Base circuit OF i
Ready (RD ON : |
y (RD) OF D ——

" 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.

(b) Linear servo motor operation (when FLS and RLS are ON)

Servo-on position
(Magnetic pole detection start position)
= — =
A | ) A
! ! FLS

(Note 2) i °—)' (Note 1)
:;»: (Note 2) |

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) occurs.
2. The following shows the pitch against magnetic pole.

. . LM-H2 LM-U2
Linear servo motor series
LM-F Medium thrust Large thrust
Pitch inst ti I
itch against magnetic pole 48 30 60
[mm]
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(c) 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
s A AR
4 I I | %
RLS ! ! ! ! FLS

| 'S | y
I I |
| 3 )
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 (1) (b) Note 2 in this section.

(2) 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.

(a) Set the parameter No.PS01 (Linear function selection 1) to "O0OO1 (Magnetic pole detection always
valid)".

Parameter No.PS01

HENE

—l: Magnetic pole detection always valid (initial value)

(b) Execute the magnetic pole detection. (Refer to (1) (a) and (b) in this section)

(c) Change the parameter No.PS01 to "0 (Magnetic pole detection not valid)' after the normal
completion of magnetic pole detection.

Parameter No.PS01

—l: 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.



5. OPERATION AND FUNCTIONS

5.2.3 Setting of the magnetic pole detection voltage level

Set the magnetic pole detection voltage level with the parameter No.PS09 (magnetic pole detection voltage
level).

(1) Guideline of parameter settings
Set the parameters referring to the following table.

Parameter No.PS09 setting value
(Guide value)
(Servo status)

Small < Medium — Large
(Less than 10 (Initial value) More than 50)

Thrust at operation Small Large
Not frequently
Overload, overcurrent alarm Frequently occurred
occurred
Not frequentl
Magnetic pole detection alarm Frequently occurred d y
occurred

Magnetic pole detection accuracy Low High

(2) Setting procedure
(a) 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), overload 2 (51), overvoltage (33), overload
warning 1 (E1) and overload warning 2 (EC) 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.

(b) Set the final setting value to approximately 70% of the value which is set at the occurrence of the
overload 1 (50), overload 2 (51), overvoltage (33), overload warning 1 (E1) and overload warning 2
(EC). However, in the case where the initial magnetic pole detection error (27) 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), overload 2 (51), overvoltage (33), overload warning 1 (E1), overload warning 2 (EC)
and the setting value at the occurrence of the magnetic pole detection alarm.

(c) Carry out the magnetic pole detection again with the final setting value.

(3) Setting example

Linear encoder | || | | | e [
magnetic pole detection
Parameter No.PS09 setting value 30 >< 35 >< 40 X 45  ------ 65 >< 70
Existence or nonexistence ~~ re=mes
Overload and overcurrent alarm
\ vercu N y
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 X 0.7).
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5.2.4 Magnetic pole detection method using MR Configurator

The following shows the procedure of the magnetic pole detection using MR Configurator.

( Magnetic pole detection )

turn the power of servo amplifier off once and then turn it on again.

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”,

3) Set the linear encoder resolution used to the parameter Nos. PS02 and PS03
(Linear encoder resolution setting).

4) Change to “Magnetic pole detection always valid” by setting the parameter
No.PS01 (Linear function selection 1) to "[(11".

| 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. |

7) Execute the “forward rotation” or “reverse rotation” with the “positioning operation”
of the MR Configrator test operation mode. Set the travel to “0” at this time.

The magnetic pole detection operation is carried out.

YES Is the parameter No.PS09
(Magnetic pole detection

voltage level) the final value?

YES Reset the alarm or turn the power
of servo amplifier off once, and then
turn the power on again.

8) Has the magnetic pole
detection alarm (27) occurred?

Raise the value of parameter
No.PS09 in five.

9) Have the overload alarms
(50 and 51), overcurrent alarm (32) and
overload warning (E1) occurred?

Turn the power of servo amplifier
off once and then turn it on again.

Reset the alarm or turn the power
of servo amplifier off, and then turn
the power on again.

Set 70% of the parameter No.PS09

as the final setting vale.

In the case where the magnetic pole
detection error (27) occurs with this
setting value, set the final setting value
to the value intermediate between the
setting value at the occurrence of the
overload alarms (50 and 51), overcurrent
alarm (32), overload warning (E1)

and the setting value at the occurrence
of the magnetic pole detection alarm (27).

What is the linear scale type?

Absolute position

10) Change to “Magnetic pole detection invalid” by setting the parameter No.PS01
(Linear function selection 1) to "CJC1C10"

C End )
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5.2.5 Magnetic pole detection at the replacement of servo amplifier

When replacing the servo amplifier, 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.

(1) Procedures
(a) Read the magnetic pole information of the servo amplifier before the replacement.

(b) Write the read magnetic pole information to the servo amplifier after the replacement.

(c) Perform the test operation with the torque limit for ensuring the safety, and confirm that there is no
trouble.

(2) Transplant method of the magnetic pole information
(a) How to read the magnetic pole information from the servo amplifier before the replacement
1) Select "MR-J3-B Linear" from the system setting of MR Configurator.

2) Confirm that the personal computer is connected to the servo amplifier, and select "Diagnostic" and
then "Linear diagnostic".

3) Click the "Magnetic pole information" button ( 1) in Figure) to open the magnetic pole information
window.

4) Click "Read All" of the magnetic pole information window. ( 2) in Figure)
5) Confirm the data 1 and data 2 ( 3) in Figure) of the magnetic pole information window and take notes.

(b) How to write the magnetic pole information to the servo amplifier after the replacement
1) Select "MR-J3-B Linear" from the system setting of MR Configurator.

2) Confirm that the personal computer is connected to the servo amplifier, and select "Diagnostic" and
then "Linear diagnostic".

3) Click the "Magnetic pole information" button ( 1) in Figure) to open the magnetic pole information
window.

4) 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.

5) Click "Write All" ( 4) in Figure) of the magnetic pole information window.

6) Turn the power of servo amplifier off once, and then turn it on again.
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2) 3) 4)

1)

£ —

Write value

Data1 | FFF1 FFF1 -
Data2 | A5A2 ASA2

Read All | Close |

Croop pulses

| 0 pulse

|

| | \
Err I E—

Parameter

Linear encoder selection
0200

Zeroing stop distance

| 262144 pulse
Details |

Magnetic pole
information

b VeV
P

A4

—

Linear encoder

Palarity

Cumulative feedback
pulses

o 5 pulse €
Clear |

Resclution setting

=

LIM | 1
LD | 10

Data 1
Data 2

Encoder information

|n] | 44
00000000
00003BD0

Monitor indication Z-phase pass status

Monitor start | Monitor stopl Passed

B 1ot passed

Parameter read |

Parameter write |

Close
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5.2.6 Magnetic pole detection under the specified condition

(1) Magnetic pole detection by the current detection 1
This method is used when the travel at the magnetic pole detection is expected to be smaller than the
magnetic pole detection (initial value) of the positioning detection method. The use of this method is limited
to when the load mass ratio (control gain) of equipment is clearly known.

(a) Procedures of magnetic pole detection by the current detection 1
1) If the control gains (Parameter Nos. PB06, PB0O7, PB08, PB09 and PB10) are known, set them in
advance. If they are not known, adjust the control gains using the following method a. or b.

a. Move the linear servo motor and execute the auto tuning (or normal gain adjustment), after the
magnetic pole detection of the positioning detection method.

b. Set the auto tuning to the manual mode 2 (Parameter No.PA08: C1[12), set the response level to
12 (Parameter No.PAQ9: Initial value), and then apply the value calculated from the machine
configuration to the load mass ratio (Parameter No.PB06) against the linear servo motor primary
side.

2) If the initial magnetic pole detection error (27) occurs at the magnetic pole detection, the following
conditions may be considered as causes. Check the setting values.
- The setting value of the parameter No.PS09 (Magnetic pole detection voltage level) is too small.
- The parameter No.PC27 (Encoder pulse count polarity) is not set correctly.
- The parameter Nos. PS02 and PS03 (Linear encoder resolution setting) are not set correctly.

3) If the overcurrent alarm occurs during the magnetic pole detection, make the magnetic pole detection
voltage level (Parameter No.PS09) smaller five by five. If the overload 1 (59) and overload 2 (51)
occur, make the current detection method oscillation setting (Parameter No.PS11) smaller 10 by 10.

4) If the machine resonates during the magnetic pole detection, lower the response level (Parameter
No.PA09) of the auto tuning or use the machine resonance filter (Parameter Nos. PB13 and PB15).
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(b) Magnetic pole detection flow
The magnetic pole detection by the current detection 1 is shown using the flow chart below.

NO

Is the gain adjustment completed?

YES

Is the load mass ratio
(calculated value)against the linear servo
motor primary side known?

YES

NO

Change to the manual mode 2

(Parameter No.PA08:[(J[J[]2)

and set the load mass ratio (calculated value)
against the linear servo motor primary side.

Perform the gain adjustment after the
magnetic pole detection by the
positioning detection method.

A 4

Perform the magnetic pole detection.

Check the following parameters.

YES | Parameter No.PS09 (Magnetic pole detection voltage level)
Parameter No.PC27 (Encoder pulse count polarity)

Parameter Nos. PS02 and PS03 (Linear encoder resolution setting)

Does the initial magnetic
pole detection error (27) occur?

Make Parameter No.PS09 (Magnetic pole detection voltage level)
smaller five by five. I
or

Make Parameter No.PS11 (Current detection method oscillation setting)
smaller 10 by 10.

Does the overload 1 (50)
or overload 2 (51) occur?

YES

Lower the response level (Parameter No.PAQ9) of the auto tuning.
or I
Use the machine resonance filter (Parameter Nos. PB13 and PB15).

Does it oscillate during
the magnetic pole detection?

| End

(2) Magnetic pole detection by the current detection 2
For the positioning detection method 1 and current detection method 1, this method is used in the machine
configuration with little friction such as an air guide when the magnetic pole detection cannot be completed
normally. The setting method is the same as that of the current detection method 1, but there is a possibility
that it moves a half distance of the maximum magnetic pole pitch at the magnetic pole detection.
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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.

5.3.1 Incremental linear encoder

= If the resolution or stop interval (the third digit of the parameter No.PS01) of the
ACAUTION linear encoder is too large, it is very dangerous since it may crash into the stroke
end.

POINT |

- When the servo system controller is a positioning module (QD75MH), the
operation will be different. Refer to (3) in this section.

(1) 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 value Travel [pulse]
0 8192
131072
262144
1048576
4194304
16777216
67108864

[ K1 E- HOVE I \G R

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

Creep speed

Home position return operation

- . ON
Proximity dog signal OFF

| (Note)
11048576pulse |
-~

Home position reference position

|
|
I
|
Il
|
|
|
|
|
1048576 pulses X n times J

[

N

L
Linear servo motor position x
Linear encoder home position Home position

£

Note. Can be changed with the parameter No.PS01.

(2) 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

B — .
Home position return speed

Creep speed

Home position return operation 3 ~
N 4
N 4

N 7/
. JOG operation ,”

- . ON
Proximity dog signal OFF

I
]
I
I
I
I
I
I
I
1
I
]
I
I
I
B L
p -+
L

; ﬁIE
x

Linear servo motor position A x
Stroke end Linear encoder home position Home position
< b oo >
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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5.3.2 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
-

Home position return speed
)

Creep speed

|
|
|
Home position return operation ! :\/\
|
|

[ ]
...... | |

I
I
I
:(Note) | :
11048576pulser | !
> 1048576 pulses X n times R

1 L
1 Yty I:IIE
1 1
AN

Linear servo motor position 7'y
Linear encoder home position Home position

I
ON !
OFF !

Proximity dog signal

Home position reference 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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5.4 Test operation mode in MR Configurator

- 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
/\ CAUTION P Y
use the linear 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, 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

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

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.

(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 programmed 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
(a) Jog operation, positioning operation, program operation, DO forced output.
1) Switch power off.
2) Set SW2-1 to "UP".
SW2

Set SW2-1 to "UP"| uP
i ! DOWN

1 2

When SW1 and SW2-1 is set to the axis number and operation is performed by the servo system
controller, the test operation mode screen is displayed on the personal computer, but no function is
performed.

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

Hm - HEREN
il |_{ _ o |_4 V)
Decimal point flickers.

4) Perform operation with the personal computer.
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5.5 Operation from the controller

When establishing the absolute position detection system, the absolute position linear encoder is required.
There is no need to mount a battery (MR-J3BAT) on the servo amplifier.
The linear servo motor can be used in combination with the following controllers.

Servo system controller Model Remarks
) Speed control (ll) instructions (VVF and VVR) cannot
Motion controller Q170DCPU/Q17OHCPU
be used.
Positioning module QD75MHO

5.5.1 Operation method

The positioning operation from the controller is basically the same as that of MR-J3-[1B.

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 operation varies depending on types of controllers.
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5.5.2 Servo system controller setting

(1) Setting instructions

When using the linear servo, set it as described in this section. For other servo parameters and control
parameters, set them in the same method as that of MR-J3-[1B servo amplifier.
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
Q170DCPU/ module
Q170HCPU QD75MHO
Command resolution Linear encoder resolution unit
Amplifier setting MR-J3-B Linear MR-J3-B
Motor setting Automatic setting
No. (Note 1) Name Initial
Symbol value
PAO1 For manufacturer setting (Note 2) 0040h
PA19| *BLK |Parameter write inhibit 000Dh
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 Set with sequence
PS02| **LIM [Linear encoder resolution setting 1000 program.
Set as necessary. )
Numerator It is necessary to set the
Servo PS03| **LID |Linear encoder resolution setting 1000 initial values of these
parameters Denominator parameters at the startup
PS04| *LIT2 |Linear function selection 2 0003h of linear servo motor.
PS05| LB1 |Linear servo motor control position deviation| 50 Refer to (3) in this
error detection level section.
PS06| LB2 [Linear servo motor control speed deviation | 1000
error detection level
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 Identification signal frequency
PS11| LIDH |At magnetic pole detection current detection| 100
method Identification signal amplitude
PS12 For manufacturer setting (Note 2) 500
Parameter |Unit setting mm mm
for Number of pulses (AP)
positioning Refer to (2) in this section.
control Travel (AL)
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Note 1. The parameters having * before the symbol will be valid in the following conditions.
*: Turn the power of servo amplifier off once after the setting and then turn it on again, or execute the controller reset.
**: Turn the power of servo amplifier off once after the setting, and then turn it on again.
2. For the QD75 MHO, make sure to set the initial value.
3. Pay attention on 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 QD75MHL]. However, it does not reflect to the flash ROM.
= When turning off, resetting the power of QD75MHIO 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. In such a case, change
it again.

(2) Setting for the number of pulses (AP) and travel (AL)

User Controller Servo amplifier

————————————————————————

Command [mm]
Linear servo motor

¢

Position feedback [mm] <

———— 1
Linear encoder

Speed feedback [mm/s]

The number of pulses (AP) and travel (AL) of the linear encoder are calculated in the following condition.

When the linear encoder resolution is 0.05 rm

Number of pulses (AP) [pulse] 1 20

Travel (AL) [ pm] 0.05 1



5. OPERATION AND FUNCTIONS

(3) Sequence program example of servo parameters on the QD75MH
(a) Sequence program example
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 QD75MH[] again or reset the CPU, then send
the setting value to the servo amplifier. Refer to (4) in this section for the special setting parameter
(No.PS[) address of servo parameter.

(Note)
Write condition

| | | TOP HO K30101 H0040 K1 |—————Servo parameter No.PAO1 setting

———— TOP HO K30118 HO000D K1 |—————— Servo parameter No.PA19 setting
——{ TOP HO K30164 K100 K1 |————1Servo parameter No.PCO1 setting
4| TOP HO K30166 H0010 K1 Ii Servo parameter No.PCO3 setting
4| TOP HO K30189 H0100 K1 Ii Servo parameter No.PC26 setting
4| TOP HO K30190 HO0000 K1 Ii Servo parameter No.PC27 setting
4| TOP HO K30268 HO0301 K1 Ii Servo parameter No.PS01 setting
———— TOP HO K30269 K1000 K1 |—————— Servo parameter No.PS02 setting
———— TOP HO K30270 K1000 K1 |—————— Servo parameter No.PS03 setting
————— TOP HO K30271 HO0003 K1 |—————— Servo parameter No.PS04 setting
4| TOP HO K30272 K50 K1 |7 Servo parameter No.PS05 setting
4| TOP HO K30273 K1000 K1 Ii Servo parameter No.PS06 setting
4| TOP HO K30274 K100 K1 Ii Servo parameter No.PS07 setting
4| TOP HO K30275 HO0010 K1 Ii Servo parameter No.PS08 setting
4| TOP HO K30276 K30 K1 Ii Servo parameter No.PS09 setting
——— TOP HO K30277 K5 K1 |——————— Servo parameter No.PS10 setting
———— TOP HO K30278 K100 K1 |————— Servo parameter No.PS11 setting
———— TOP HO K30279 K500 K1 |—————— Servo parameter No.PS12 setting
L TOP HO K1900 K1 K1 |—————{ Flash ROM write

The number of write time to the flash ROM is limited to 100,000. For this reason, try to write to the flash
ROM when changing the servo parameter instead of writing with every sequence program. When
controlling multiple axes, write the parameters to all axes.
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(b) Initialization of the servo amplifier at the startup of linear servo
1) Before turning the power of servo amplifier on, write the servo parameter initial value, which is unique
to the linear servo, to the flash ROM of QD75MHIO referring to the sequence program example
shown in (3) (a) in this section.

2) After completion of writing to the flash ROM, turn the power of servo amplifier on.

POINT

* For the linear servo motor on the QD75MH0, the parameter error (37) occurs
if the initialization of servo parameter is not executed.

- Writing the initial value to the flash ROM is limited for only once at the startup.
There is no need to write to the flash ROM at the next power-on or later. If the
module write with GX Configurator-QP has been performed, however,
initialize the servo parameter again.

(c) When the magnetic pole detection limit switch is not used on the linear servo motor
For changing the setting of the parameter No.PD02, add the following program to the sequence
program example shown in (3) (a) in this section, and set the upper stroke limit (FLS) and lower stroke
limit (RLS) to automatically ON.

Servo parameter No.PD02 setting
TOP HO K30197 H0003 K1 (When automatically turning on the
FLS and RLS)

When using the FLS and RLS on the controller side, however, do not set them to automatically ON
because both magnetic pole detection signals and input signals are used.
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(4) QD75MHO buffer address of special setting parameter (No.PSLI)

Description Initial Unit Buffer memory address
No. Symbol Name value Axis 1 | Axis 2 | Axis 3 | Axis 4
PS01 **LIT1 | Linear function selection 1 0301h 30268 | 30468 | 30668 | 30868
PS02 **LIM Linear encoder resolution setting Numerator 1000 30269 | 30469 | 30669 | 30869
PS03 **LID Linear encoder resolution setting Denominator | 1000 30270 | 30470 | 30670 | 30870
PS04 *LIT2 Linear function selection 2 0003h 30271 | 30471 | 30671 [ 30871
PS05 LB1 Linear servo motor control position deviation 50 mm 30272 | 30472 | 30672 | 30872
error detection level
PS06 LB2 Linear servo motor control speed deviation 1000 mm/s | 30273 | 30473 | 30673 | 30873
error detection level
PS07 LB3 Linear servo motor control thrust deviation error| 100 % 30274 | 30474 | 30674 | 30874
detection level
PS08 *LIT3 Linear function selection 3 0010h 30275 [ 30475 | 30675 | 30875
PS09 LPWM | Magnetic pole detection voltage level 30 % 30276 | 30476 | 30676 | 30876
PS10 LFH At magnetic pole detection current detection 5 Hz 30277 | 30477 | 30677 | 30877
method Identification signal frequency
PS11 LIDH At magnetic pole detection current detection 100 % 30278 | 30478 | 30678 | 30878
method ldentification signal amplitude.
PS12 For manufacturer setting 500 30279 | 30479 | 30679 | 30879
PS13 0000h 30280 [ 30480 | 30680 | 30880
PS14 0000h 30281 [ 30481 [ 30681 [ 30881
PS15 0000h 30282 | 30482 | 30682 | 30882
PS16 0000h 30283 [ 30483 [ 30683 | 30883
PS17 0000h 30284 [ 30484 | 30684 | 30884
PS18 0000h 30285 [ 30485 | 30685 | 30885
PS19 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
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5.6 Functions

5.6.1 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:
O0anos)

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: speed
deviation, position 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

Linear servo motor
1) Model feedback position [mm]
3) Model feedback speed [mm/s]
5) Command thrust [%]

|
‘ |
‘ |
| [ 1
‘ I | Le— LY
|
‘ |
| I
|

} Linear encoder
Linear encoder

2) Feedback position [mm]
4) Feedback speed [mm/s]
L 6) Feedback thrust [%]

,,,,,,,,,,,,, — |

Figure 5.1 Outline of linear servo control error detection function

(1) Position deviation error detection
Set the parameter No.PS04 to "[OJ1" to make the position deviation error detection enabled.

Parameter No.PS04

HENE

—[ Position deviation
error detection

If there is a deviation larger than the setting value (1 to 200mm) 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 5.1, the alarm (Linear servo control error 42) occurs, and the linear servo
motor stops. The initial value of parameter No.PS05 is 50mm. Change the setting value as necessary.
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(2) Speed deviation error detection
Set the parameter No.PS04 to "0 02" to make the speed deviation error detection enabled.

Parameter No.PS04

HENE

—l:Speed deviation
error detection

If there is a deviation larger than the setting value (0 to 5000 m/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 5.1, the alarm (Linear servo control error 42) occurs, and the linear servo
motor stops. The initial value of parameter No.PS06 is 1,000 mm/s. Change the setting value as necessary.

(3) Thrust deviation error detection
Set the parameter No.PS04 to "I 4" to make the thrust deviation error detection enabled.

Parameter No.PS04

HENE

—[ Thrust deviation
error detection

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 5.1, the alarm (Linear servo control error 42) occurs, and the linear servo motor stops.
The initial value of parameter No.PS05 is 100%. Change the setting value as necessary.

(4) 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) to (3) in this section.

Parameter No.PS04

N

0

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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5.6.2 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 inertia moment ratio (J ratio) is different. The load inertia moment ratio (J ratio) on
the linear servo is a mass ratio calculated dividing the load mass by the mass of linear servo motor primary
side (coil).

Example) Linear servo motor primary side (coil) mass = 2kg
Load mass (excluding the motor primary side (coil) mass) = 4kg
Mass ratio = 4/2 = Twice

Other parameters set with the auto tuning function are the same as those of MR-J3-00B servo amplifier. For
details, refer to chapter 6 of the MR-J3- B Servo Amplifier Instruction Manual.

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 mass ratio to the mass of linear servo motor primary side (coil) is
100 times or smaller.

The acceleration/deceleration thrust is 10% or less of the rated thrust.

5.6.3 Machine analyzer function
The machine analyzer function of MR Configurator is the same as that of MR-J3-[1B.

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.

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 a battery (MR-J3BAT) for encoder on the servo amplifier. Also, the alarm (25) and
warnings (92, 9F and E3) related to the absolute position are not detected.
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6. PARAMETERS

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

In the MR-J3-[1B servo amplifier, the parameters are classified into the following groups on a function basis.

Parameter group Main description
Basic setting parameters When using this servo amplifier in the position control mode, make basic setting with these
(No.PAOIO) parameters.
Gainffilter parameters Use these parameters when making gain adjustment manually.
(No.PBOO)
Extension setting parameters When changing settings such as analog monitor output signal or encoder electromagnetic brake
(No.PCOO) sequence output, use these parameters.
I/O setting parameters Use these parameters when changing the I/O signals of the servo amplifier.
(No.PDOIO)
Special setting parameters Use these parameters when setting specially for the linear servo motor.
(No.PSOO)

6.1 Parameter write inhibit (Parameter No.PA19)

POINT

- This parameter is made valid when power is switched off, then on after
setting, or when the controller reset has been performed.

In the factory setting, this servo amplifier 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 .

) Basic setting Gain/filter Extension setting I/O setting Special setting
Parameter No.PA19 | Setting
setting operation parameters parameters parameters parameters parameters
No.PAOIO No.PBOO No.PCO No.PDO No.PSOO
0000h Reference O
Write O
000Bh Reference O O O
Write O O O
000Ch Reference @) ©) ®) @)
Write ©) O ®) ®)
000Dh Reference ©) @) ®) ®) ©)
(initial value) Write O @) ®) ®) O
Reference O
100Bh
Write Parameter
No.PA19 only
Reference O O O O O
100Dh
Write Parameter
No.PA19 only
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6.2 Basic setting parameters (No.PAOO)

6.2.1 Parameter list

POINT

conditions.

again.

* Never change the parameters for the manufacturer setting.

* For details of the parameters in which columns MR-J3-L1B is written, refer to
the MR-J3-1B Servo Amplifier Instruction Manual.

- Parameter whose symbol is preceded by * is made valid with the following

* : Set the parameter value, switch power off once after setting, and then
switch it on again, or perform the controller reset.

**: Set the parameter value, switch power off once, and then switch it on

No. | Symbol Name Initial value | Unit Reference
PAO1 For manufacturer setting 0040h
PA02 | **REG | Regenerative option 0000h MR-J3-00B
PAO3 | *ABS | Absolute position detection system 0000h Section 6.2.2
PA04 | *AOP1 | Function selection A-1 0000h MR-J3-CIB
PA05 0
PA06 For manufacturer setting 1
PAO7 1
PAO8 ATU | Auto tuning 0001h

MR-J3-0OB
PA09 RSP | Auto tuning response 12
PA10 INP | In-position range 100 pulse | Section 6.2.2
PA11 1000.0
PA12 For manufacturer setting 1000.0
PA13 0000h
PA14 | *POL | Moving direction selection 0
PA15 | *ENR | Encoder output pulses 4000 Section 6.2.2
PA16 | *ENR2 | Encoder output pulses 2 0
PA17 ) 0000h
For manufacturer setting

PA18 0000h
PA19 *BLK | Parameter write inhibit 000Dh Section 6.2.2
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6.2.2 List of details

Set the range, where In position (INP) is output, in the command

pulse unit.
Servo motor droop pulse
Command pulse Command pu|sg
Droop pulse In-position range [pulse]

ON
In position (INP)
OFF

POINT

- This parameter cannot be used in the speed
control mode.

Initial
Classification| No. |Symbol Name and function alue Unit | Setting range
valu
1] PAO1 For manufacturer setting 0040h
9]
% PAO3 | *ABS | Absolute position detection system 0000h Refer to the
g Set this parameter when using the absolute position detection name and
jou system in the position control mode. function
£ column
5 ofofo] |
§ Selection of absolute position detection system (refer to MR-J3-
OB Servo Amplifier Instruction Manual 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) occurs.
POINT
* This parameter cannot be used in the speed
control mode.
PA10| INP |In-position range 100 | pulse 0 to 65535
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Classification

No.

Symbol

Name and function

Initial
value

Unit

Setting range

Basic setting parameter

PA14

*POL

Moving direction selection
Select linear servo motor moving direction relative.

Linear Servo Motor Moving Direction

Setting When positioning | When positioning address
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
Secondary side

Positive direction

2

Secondary side
~~

Primary side

</

Positive direction

Primary side

L2

Negative direction

LM-H2 and LM-F series LM-U2 series

POINT

- This parameter cannot be used in the speed
control mode.

0

01

PA15

*ENR

Encoder output pulses

This parameter is made valid when parameter No.PCO03 is set to

"O0O10 (initial value)".

Set the encoder pulses (A-phase, B-phase) output by the servo

amplifier.

Set the encoder pulses output by the servo amplifier by division

ratio.

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

Output pulse = [pulse]
Set value

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.

4000

1 to 65535
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Initial

Classification| No. |Symbol Name and function value Unit | Setting range
@ PA16 | *ENR2 | Encoder output pulse 2 0 1 to 65535
% This parameter is made valid when parameter No.PCO03 is set to
g "O0osnoe.

o Set the encoder pulses (A-phase, B-phase) output by the servo
g amplifier.
S Set the encoder pulses output by the servo amplifier by parameter
§ No.PA15 and parameter No.PA16.
Travel [pulse] of the linear encoder is multiplied by the set value.
Output pulse = Travel 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".
PA19| *BLK [ Parameter write inhibit 000Dh Refer to the
- name and
Seting | Operation Applicable parameters function
No.PACI [0 |No.PBO O [No.PCO | No.PDOI O [No.PSOI O column
0000h Reference O
Write O
000Bh Reference @) @) O
Write O O O
000Ch Reference @) O O @)
Write O O O O
Reference O O O O O
000Dh -
Write O O O O O
Reference O
100Bh Parameter
Write [ No.PA19
only
Reference @) O O @) @)
100Dh Parameter
Write [ No.PA19
only




6. PARAMETERS

6.3 Gain/Filter parameters (No.PBOO)

6.3.1 Parameter list

POINT |

conditions.

again.

* Never change the parameters for the manufacturer setting.

* For details of the parameters in which columns MR-J3-L1B is written, refer to
the MR-J3-00B Servo Amplifier Instruction Manual.
- Parameter whose symbol is preceded by * is made valid with the following

* : Set the parameter value, switch power off once after setting, and then
switch it on again, or perform the controller reset.
**: Set the parameter value, switch power off once, and then switch it on

No. Symbol Name Initial value | Unit Reference
PBO1 FILT | Adaptive tuning mode(Adaptive filter I1) 0000h MR-J3-00B
P02 | VRET Vibration ‘suppression control filter tuning mode(Advanced vibration 0000h

suppression control)

PB03 For manufacturer setting 0

PB04 FFC | Feed forward gain 0 % MR-J3-C0B

PB05 For manufacturer setting 500
Multi-

PBO06 GD2 | Load mass ratio to the linear servo motor primary side (coil) 7.0 plier | Section 6.3.2
(*1)

PB0O7 PG1 | Model loop gain 24 rad/s MR-J3-00B

PBO08 PG2 | Position loop gain 37 rad/s

PB09 VG2 | Speed loop gain 823 rad/s

PB10 VIC | Speed integral compensation 33.7 ms

PB11 VDC | Speed differential compensation 980

PB12 For manufacturer setting 0

PB13 NH1 | Machine resonance suppression filter 1 4500 Hz MR-J3-00B

PB14 | NHQ1 | Notch form selection 1 0000h

PB15 NH2 | Machine resonance suppression filter 2 4500 Hz

PB16 | NHQ2 | Notch form selection 2 0000h

PB17 Automatic setting parameter

PB18 LPF | Low-pass filter 3141 rad/s

PB19 | VRF1 | Vibration suppression control vibration frequency setting 100.0 Hz

PB20 | VRF2 | Vibration suppression control resonance frequency setting 100.0 Hz

PB21 For manufacturer setting 0.00

PB22 0.00

PB23 | VFBF [Low-pass filter selection 0000h MR-J3-C0B

PB24 | *MVS | Slight vibration suppression control selection 0000h

PB25 For manufacturer setting 0000h

PB26 | *CDP [ Gain changing selection 0000h MR-J3-00B

PB27 CDL | Gain changing condition 10

PB28 CDT | Gain changing time constant 1 ms

PB29 | GD2B (C(S:(a)llr) changing - load mass ratio to the linear servo motor primary side 70 I\le:let:: Section 6.3.2
(*1)

PB30 | PG2B [ Gain changing position loop gain 37 rad/s MR-J3-0O0B

PB31 | VG2B [ Gain changing speed loop gain 823 rad/s

PB32 | VICB [ Gain changing speed integral compensation 33.7 ms

PB33 | VRF1B | Gain changing vibration suppression control vibration frequency setting 100.0 Hz

PB34 | VRF2B | Gain changing vibration suppression control resonance frequency setting 100.0 Hz

6-6
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6.3.2 List of details

No. Symbol Name and function Initial value | Unit | Setting range
PBO06 GD2 |Load mass ratio to the linear servo motor primary side (coil) 7.0 Multi- 0 to 300.0
Used to set the load mass ratio to the mass of the linear servo motor plier
primary side (coil) (%1)
When auto tuning mode 1 and interpolation mode are selected, the result
of auto tuning is automatically used. In this case, it varies between 0 and
100.0.
When parameter No.PAO8 is set to "0 O2" or "OOO3", this parameter
can be set manually.
PB29 | GD2B | Gain changing - load mass ratio to the linear servo motor primary side 7.0 Multi- 0 to 300.0
(coil) plier
Used to set the load mass ratio to the linear servo motor primary side (coil) (%1)
when gain changing is valid.
This parameter is made valid when the auto tuning is invalid (parameter
No.PA08: O3).
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6.4 Extension setting parameters (No.PCOO)

6.4.1 Parameter list

again.

POINT |

* For details of the parameters in which columns MR-J3-L1B is written, refer to
the MR-J3-L1B Servo Amplifier Instruction Manual.

- Parameter whose symbol is preceded by * is made valid with the following
conditions.

* Never change the parameters for the manufacturer setting.

* ;. Set the parameter value, switch power off once after setting, and then
switch it on again, or perform the controller reset.

**: Set the parameter value, switch power off once, and then switch it on

No. Symbol Initial value | Unit Reference
PCO1 *ERZ | Error excessive alarm level 100 mm Section 6.4.2
PCO02 MBR | Electromagnetic brake sequence output 0 ms MR-J3-00B
PC03 | *ENRS | Encoder output pulses selection 0010h Section 6.4.2
PCO04 For manufacturer setting 0000h
PC05 0000h
PC06 0000h
PCO7 ZSP | Zero speed 50 mm/s | Section 6.4.2
PC08 For manufacturer setting 0
PC09 | MOD1 [ Analog monitor output 1 0000h Section 6.4.2
PC10 | MOD2 | Analog monitor output 2 0001h Section 6.4.3
PC11 MO1 | Analog monitor 1 offset 0 mV
PC12 MO2 | Analog monitor 2 offset 0 mV
PC13 For manufacturer setting 0
PC14 0
PC15 0
PC16 0000h
PC17 | **COP4 | Function selection C-4 0000h MR-J3-C0B
PC18 For manufacturer setting 0000h
PC19 0000h
PC20 0000h
PC21 *BPS [ Alarm history clear 0000h MR-J3-C0B
PC22 For manufacturer setting 0000h
PC23 0000h
PC24 0000h
PC25 0000h
PC26 |**COP8 | Function selection C-8 0100h Section 6.4.2
PC27 |**COP9 | Function selection C-9 0000h
PC28 For manufacturer setting 0000h
PC29 0000h
PC30 0000h
PC31 0000h
PC32 0000h
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6.4.2 List of details

—[ Analog monitor 1 (MO1) output selection

Setting ltem

0 Servo motor speed (+8V/max. speed)

Thrust (£ 8V/max. thrust) (Note 2)

Servo motor speed (+8V/max. speed)

Thrust (+ 8V/max. thrust) (Note 2)

Current command (+8V/max. current command)

Speed command (+8V/max. speed)

Droop pulses (+10V/100 pulses) (Note 1)

Droop pulses (£10V/1000 pulses) (Note 1)

Droop pulses (+10V/10000 pulses) (Note 1)

Droop pulses (£10V/100000 pulses) (Note 1)

Ojo|x|N|o|a|d|w|IN]—

Bus voltage (£8V/400V)

Note 1. Encoder pulse unit.
2. 8V is outputted at the maximum thrust.

Initial
Classification| No. |Symbol Name and function alue Unit | Setting range
valu
g PCO01| *ERZ | Error excessive alarm level 100 mm 1 to 1000
g This parameter cannot be used in the speed control mode.
g Set error excessive alarm level with rotation amount of linear servo
QC-D motor.
-3% PCO03 | *ENRS | Encoder output pulse selection 0010h Refer to the
& Use to select the, encoder output pulse direction and encoder pulse name and
,5 output setting. function
[%2]
S column
[0]
E (oo [ |
L
I —[ Encoder output pulse phase changing
Changes the phases of A, B-phase encoder output pulses.
Set value Linear Servo motor moving direction
Positve direction Negotive direction
0 A-phaseflflflA-phaseflflfl
B—phasel f l f l f B—phasef 1 f l f l
] A—phaseflflflA—phaseflflfl
B-phasef ¢ £ ¢ f { |Bphasey f ¢ F {1 ¢
Encoder output pulse setting selection
1: Division ratio setting
2: A, B-phase pulse electronic gear setting
(Set with the electronic gear parameter
No.PA15and PA16.)
PC04 For manufacturer setting 0000h
PCO05 Do not change these values by any means. 0000h
PC07| ZSP |Zero speed 50 mm/s 0 to 10000
Used to set the output range of the zero speed (ZSP).
Zero speed signal detection has hysteresis width of 20mm/s.
PC09 | MOD1 | Analog monitor 1 output _ _ 0000h Refer to the
Used to selection the signal provided to the analog monitor 1 (MO1) name and
output. )
function
column
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—[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

ABZ-phase input interface encoder Z-phase connection judge function selection
When the ABZ-phase input interface encoder is connected,
the alarm judge function can be selected when the Z-phase is not connected.
0: Alarm valid
When not connected, encoder error 2 (20) occurs.
1: Alarm invalid
Even when not connected, encoder error 2 (20) does not occur.

Initial
Classification| No. |Symbol Name and function alue Unit | Setting range
valu
2 PC10| MOD2 | Analog monitor 2 output 0001h Refer to the
g Used to selection the signal provided to the analog monitor 2 (MO2) name and
g output. function
o
column
2 ofofo] |
3 T . .
on Analog monitor 2 (MO2) output selection
o The setting details are the same as analog monitor 1 output,|
B For the setting details, refer to parameter No.PC09.
5
ai
PC13 For manufacturer setting 0
PC14 Do not change these values by any means. 0
PC26 [**COP8| Function selection C-8 0100h Refer to the
The communication method of the encoder cable for the serial name and
interface encoder connected to the CN2L connector can be selected. function
column
| [1]o]0]
—l—— Encoder cable communication system selection
0: Two-wire type
1: Four-wire type
Incorrect setting will result in an encoder alarm 1 (16) or encoder
alarm 2 (20).
PC27 [**COP9| Function selection C-9 0000h Refer to the
The polarity setting of the encoder connected to the CN2L connector name and
and the Z-phase connection judgement of the ABZ-phase input function
interface encoder. column
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6.4.3 Analog monitor

The servo status can be output to two channels in terms of voltage. The servo status can be monitored using
an ammeter.

(1) Setting
Change the following digits of parameter No.PC09, PC10.
Parameter No.PC09

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

Parameter No.PC10

—[ Analog monitor (MOZ2) output selection
(Signal output to across MO2-LG)

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).
(2) 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.PC14
and PC12 value.

Refer to (3) for the measurement point.

A

Setting Qutput item Description Setting Qutput item Description
0 [Servo motor speed 1 [Thrust (Note 2) Driving in CCW
4CCW direction adirection
8[V] . 8[V] ,
I I
I I
Max. speed : Max. thrust :
| 0 Max. speed : 0 Max. thrust
| I
1 I
| I
oW direction ¥ ] Driving in cw ¥ M
direction
2 Servo motor speed CW direction8Vla CCW direction 3 [Thrust (Note 2) Driving in CW 8[V] (I:j)_nvm_g in CCW
N . __ ___ Adirection
; ! 1 :
| | | I
| | | |
< | I= : :
h t

Mex. speed 0 Max. speed Max. thrust 0 Max. thrust
4 |Current command 5 |Speed command 8 4CCW direction
gy 4 COW direction V4= S .
! I
| I
Max. current command | |
(Max. thrust command) | MaX; I'Speed ! R
: 0 ' o 0 i
! Max. current command : Max. speed
| (Max. thrust command) X
! 1
S 2 .
cw direction¥ —° | Ll _____ T
CW direction ¥ V]
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Setting Qutput item Description Setting Qutput item Description

6  |Droop pulses (Note 1) 10[V] 4CCW direction 7  |Droop pulses (Note 1) 10V] ACCW direction

(£10V/100 pulses) | (£10V/1000 pulses) !

I I

I I

100[pulse] ! 1000[pulse] !

N 0 100[pulse] E 0 1000[pulse]
1 l
| I
| I
—————— - -10] - -----{ -10
CW direction ¥ M CW direction ¥ V]

8 |Droop pulses 10[V] 4CCW direction 9 [Droop pulses 10V] ACCW direction
(Note 1) : (Note 1) |
(£10V/10000 pulses) : (£10V/100000 pulses) :

10000[pulse] ! 100000[pulse] !
1 0 10000[pulse] E 0 100000[pulse]
1 l
| I
| I
———————————— - -10
CW direction CW direction ¥ V]
D |[Bus voltage 8[V]
Note 1. Encoder pulse unit.
2. Outputs 8V at the maximum torque.
(3) Analog monitor block diagram
S
ot
Speed Current N
command Droop pulse command _\'}’: Bus voltage
+

Position Differ- Speed Current Linear

command ential + —— command Speed| | + encoder ~ Servo motor

received T »O— ¢ |POSItiON + pee: »opCuUrrent| PWM AA

from a -4 control e’ control _ control

controller

———— 1
Current feedback Linear encoder
< .
Differ-
ential
Position feedback
Servo Motor
speed Thrust
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6.5 I/O setting parameters (No.PDOO)

6.5.1 Parameter list

POINT |

conditions.

again.

* Never change the parameters for the manufacturer setting.

* For details of the parameters in which columns MR-J3-L1B is written, refer to
the MR-J3-L1B Servo Amplifier Instruction Manual.

- Parameter whose symbol is preceded by * is made valid with the following

* ;. Set the parameter value, switch power off once after setting, and then
switch it on again, or perform the controller reset.

**: Set the parameter value, switch power off once, and then switch it on

No. Symbol Name Initial value | Unit Reference
PDO1 For manufacturer setting 0000h
PD02 | *DIA2 |Input signal automatic ON selection 0000h Section 6.5.2
PDO03 For manufacturer setting 0020h
PD04 0021h
PD05 0000h
PD06 0000h
PD0O7 | *DO01 |[Output signal device selection 1(CN3-pin 13) 0005h MR-J3-C0B
PDO08 *D02 |Output signal device selection 2(CN3-pin 9) 0004h
PD09 *D03 | Output signal device selection 3(CN3-pin 15) 0003h
PD10 For manufacturer setting 0000h
PD11 0004h
PD12 0000h
PD13 0000h
PD14 | *DOP3 [Function selection D-3 0000h MR-J3-C0B
PD15 For manufacturer setting 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
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6.5.2 List of details

I/O Setting Parameters

Select the input devices to be automatically turned ON.

—[D:l:'j Signal name Initial value
BIN HEX
T Upper stroke limit 0
(FLS)
Lower stroke limit 0 0
(RLS)
0
0

BIN 0: Used as external input signal
BIN 1: Automatic ON

For example, to turn ON RLS, the setting is "0 2"
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.

Initial

Classification| No. |Symbol Name and function alue Unit | Setting range
valu

PDO02 | *DIA2 | Input signal automatic ON selection 0000h Refer to the

name and
function
column
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6.6 Special setting parameters (No.PSOO)

6.6.1 Parameter list

POINT |

conditions.

again.

* Never change the parameters for the manufacturer setting.

* For details of the parameters in which columns MR-J3-L1B is written, refer to
the MR-J3-L1B Servo Amplifier Instruction Manual.

- Parameter whose symbol is preceded by * is made valid with the following

* : Set the parameter value, switch power off once after setting, and then
switch it on again, or perform the controller reset.

**: Set the parameter value, switch power off once, and then switch it on

No. Symbol Name Initial value | Unit Reference
PS01 | **LIT1 [Linear function selection 1 0301h Section 6.6.2
PS02 **LIM | Linear encoder resolution setting Numerator 1000
PS03 | *LID |Linear encoder resolution setting Denominator 1000
PS04 | **LIT2 |Linear function selection 2 0003h
PS05 LB1 [Linear servo motor control position deviation error detection level 50 mm
PS06 LB2 [Linear servo motor control speed deviation error detection level 1000 mm/s
PS07 LB3 |Linear servo motor control thrust deviation error detection level 100 %
PS08 | *LIT3 |Linear function selection 3 0010h
PS09 | LPWM |Magnetic pole detection voltage level 30 %

At magnetic pole detection current detection method Identification signal 5
PS10 LFH frequency Hz

At magnetic pole detection current detection method Identification signal 100
PS11 LIDH ) %

amplitude
PS12 For manufacturer setting 500
PS13 0000h
PS14 0000h
PS15 0000h
PS16 0000h
PS17 0000h
PS18 0000h
PS19 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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6.6.2 List of details

Used to set the position deviation error detection level of the linear
servo motor control error detection. When the difference between the
model feedback position and the feedback position is bigger than this
setting value, the linear servo motor control error is detected (42).
(Refer to section 5.6.1)

I . Initial ) .
Classification| No. |Symbol Name and function | Unit | Setting range
value
g PS01 | *LIT1 |Linear function selection 1 0301h Refer to the
g The magnetic pole detection setting, the stop interval setting at home name and
g position return, the valid/invalid setting of the linear servo motor function
g—) thermistor can be selected. (Refer to section 5.2) column
[
3 _ | [of |
€N —
.g Linear servo motor magnetic pole detection setting
o) 0: Magnetic pole detection invalid (Absolute position linear
(% encoder is valid.)
1: Magnetic pole always valid
Stop interval setting at home position return
The stop interval for the dog method home position return is set.
Sv%(‘llillgg Movement cycle [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 1000 1 to 65535
Set the linear encoder resolution in 1Mm unit. (Refer to section 5.1.3)
Set the numerator for parameter No.PS02.
Linear encoder resolution (#m) = LIM/LID
PS03 | **LID |Linear encoder resolution setting Denominator 1000 1 to 65535
Set the denominator for parameter No.PS03
PS04 | *LIT2 | Linear function selection 2 0003h Refer to the
Linear servo motor control error detection function and linear servo name and
motor control error reset can be selected. function
__lojo] | i
—[ Linear servo motor control error detection function selection
(Refer to section 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 detection (42).
0: Reset impossible (Reset by switching OFF is possible.)
1: Reset possible
PS05| LBI |Linear servo motor control position deviation error detection level 50 mm 1 to 1000
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Classification| No. |Symbol Name and function L:It:f: Unit | Setting range
g PS06| LB2 |Linear servo motor control speed deviation error detection level 1000 | mm/s 1 to 5000
g Used to set the speed deviation error detection level of the linear
g servo motor control error detection. When the difference between
g the model feedback speed and the feedback speed is bigger than
':% this setting value, the linear servo motor control error is detected
3 (42). (Refer to section 5.6.1)

'§ PS07| LB3 |Linear servo motor control thrust deviation error detection level 100 % 1 to 1000
& Used to set the thrust deviation error detection level of the linear

servo motor control error detection. When the difference between

the command thrust and the feedback thrust is bigger than this

setting value, the linear servo motor control error is detected (42).

(Refer to section 5.6.1)

PS08 | *LIT3 | Linear function selection 3 0010h Refer to the
The magnetic pole detection method can be selected. (Refer to name and
section 5.2.6) function

column
—l: Selection of magnetic pole
0: Detection method
1: Position detection method
2: Current detection method

PS09 | LPWM [ Magnetic pole detection voltage level 30 % 0to 100
Used to set the direct current exciting voltage level during the
magnetic pole detection. When the overload alarm (50 and 51) or
overcurrent alarm (32) 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 5.2.3)

PS10| LFH | At magnetic pole detection current detection method Identification 5 Hz 110 50
signal frequency
Used to set the identification signal frequency of the magnetic pole
detection current detection method. This parameter is made valid
when parameter No.PS08 is set to "L O1" or "OOO2". The upper
limit of the setting value must be under half of the speed loop
response frequency. (Refer to section 5.2.6)

PS11| LIDH | At magnetic pole detection current detection method Identification | 100 % 50 to 100

signal amplitude.
Used to designate the identification signal amplitude of the magnetic
pole detection current detection method. This parameter is made
valid when parameter No.PS08 is set to "OIOO1" or "OIOO2".
When the overload alarm (50 and 51) occurs, set the smaller value.
(Refer to section 5.2.6)

PS12 For manufacturer setting 500

PS13 Do not change these values by any means. 0000h

PS14 0000h

PS15 0000h

PS16 0000h

PS17 0000h

PS18 0000h

PS19 0000h

PS20 0000h

PS21 0000h

PS22 0000h

PS23 0000h

6- 17




6. PARAMETERS

Initial

Classification| No. |Symbol Name and function value Unit | Setting range

g PS24 For manufacturer setting 0000h
g PS25 Do not change these values by any means. 0000h
s PS26 0000h
§> PS27 0000h
§ PS28 0000h
® PS29 0000h
§ PS30 0000h
@ PS31 0000h

PS32 0000h

6- 18




7. TROUBLESHOOTING

7. TROUBLESHOOTING

POINT |

* Alarms and warnings are basically the same as those of the MR-J3-OIB servo
amplifier. Here, items different from the MR-J3-L1B servo amplifier are
described.

- As soon as an alarm occurs, make the Servo off status and interrupt the main
circuit power.

If an alarm/warning has occurred, refer to this chapter and remove its cause.

7.1 Alarms and warning list

When an fault occurs during operation, the corresponding alarm or warning is displayed.

If any alarm has occurred, refer to section 7.2, and section 8.2 of the MR-J3-CIB Servo Amplifier Instruction
Manual; if any warning has occurred, refer to section 7.3, and section 8.3 of the MR-J3-L1B Servo Amplifier
Instruction Manual, and take the appropriate action. When an alarm occurs, ALM 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 Display Name
Display Name Power Error reset CPU 96 |Home position setting error
OFF—ON reset EO |Excessive regeneration warning
10 [ Undervoltage O O E1 |Overload warning 1
12 Memory error1 (RAM) E2 Linear servo motor overheat
13 Clock error warning

15 Memory error2 (EEP-ROM) E4 |Parameter warning

[2]
16 Encoder error1 (At power on) .S E6 |Servo forced stop warning
17 Board error § E7 Controller emergency stop
19 | Memory error3 (Flash-ROM) warning
20 | Encoder error2 E8 Cooling fan speed reduction
24 | Main circuit error O O warning
27 Initial magnetic pole detection error O O E9 |Main circuit off warning

28 Linear encoder error2
2A | Linear encoder error1
30 | Regenerative error (Note 1)O | (Note 1)O [ (Note 1)O

EC |Overload warning 2
ED |Output watt excess warning

O|0[0O|0|0|0|0|0|0|0|0|0

31 | Overspeed O O O

é 32 | Overcurrent ®)

< | 33 |Overvoltage @) @) O
34 | Receive error 1 O (Note 2)O O
35 | Command frequency alarm O O O
36 | Receive error 2 O O O
37 | Parameter error O
42 | Linear servo control error ©) (Note 3)O [ (Note 3)O
45 | Main circuit device overheat (Note 1)O [ (Note 1)O | (Note 1)O
46 | Linear servo motor overheat (Note 1)O [ (Note 1)O | (Note 1)O
47 | Cooling fan alarm O
50 | Overload1 (Note 1)O | (Note 1)O [ (Note 1)O
51 | Overload2 (Note 1)O | (Note 1)O [ (Note 1)O
52 | Error excessive ®) O O
8A | USB communication time-out error ®) O O
8E | USB communication error ®) O O
888 | Watchdog O

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. The alarm can be deactivated by setting parameter No.PS04 to "100O0".
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7. TROUBLESHOOTING

7.2 Remedies for alarms

- When any alarm has occurred, eliminate its cause, ensure safety, then reset the
alarm, and restart operation. Otherwise, injury may occur.
/I\ CAUTION -
= As soon as an alarm occurs, mark servo-off and power off the main circuit and
control circuit.

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/linear
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)
* Overload 1 (50)
- Overload 2 (51)

- 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 trouble (ALM) switches off and the dynamic brake is operated to stop the linear
servo motor. At this time, the display indicates the alarm No.
The linear 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.

Display Name Definition | Cause | Action

10 Undervoltage |Refer to chapter 8 of the MR-J3-00B Servo Amplifier Instruction Manual.
12 | Memory error1
(RAM)

13 Clock error

15 | Memory error2

(EEP-ROM)
16 | Encoder error1 [ communication error | 1- Encoder connector (CN2L) Connect correctly.
(At power on) |gccurred between disconnected.
.ul W 2. Encoder fault Change the linear encoder.
serna 3. Encoder cable faulty Repair or change the cable.

communications type | (wire breakage or shorted)
encoder and servo (4. Encoder cable type (2-wire, 4-wire) [Correct the setting in the fourth digit of

amplifier. selection was wrong in parameter  |parameter No.PC26.
setting.

Communication error |5. Encoder connector (CN2L) Connect correctly.
disconnected.

d bet
occurrfa © v.veen 6. Encoder fault Change the linear encoder.
ABZ differential :
7. Encoder cable faulty Repair or change the cable.
output type and (Wire breakage or shorted The
servo amplifier. connection between PSEL and LG is

not established.)
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Display Name Definition Cause Action
17 Board error Refer to chapter 8 of the MR-J3-00B Servo Amplifier Instruction Manual.
19 | Memory error3
(Flash-ROM)
20 |Encoder error2 |Communication error | 1- (IjE_ncoder ctc;rljnector (CN2L) Connect correctly.
occ.urred between 2. é:ggggf}?ault- Change the linear encoder.
serial o 3. Encoder cable faulty Repair or change the cable.
communications type |  (wire breakage or shorted)
encoder and servo (4. Encoder cable type (2-wire, 4-wire) |Correct the setting in the fourth digit of
amplifier. selection was wrong in parameter  |parameter No.PC26.
setting.
Communication error |9- Eggggﬁ;g?er:jnector (CN2L) Connect correctly.
Z‘;;g;l?:::;en 6. Encoder fault Change_the linear encoder.
7. Encoder cable faulty 1. Repair or change the cable.
output type and (Wire breakage or shorted. The 2. When the linear encoder does not have
servo amplifier. connection between PSEL and LG is | a Z-phase, set parameter No.PC27 to
not established.) "O100".
24 |Main circuit Refer to chapter 8 of the MR-J3-00B Servo Amplifier Instruction Manual.
error
27  [Initial magnetic |Initial magnetic pole [1. Machine struck. Perform the magnetic pole detection in
pole detection |detection did not order not to strike the machine.
error operate normally 2. Accuracy at initial magnetic pole Check the parameter No.PS09 setting
detection is bad. (magnetic pole detection voltage level).
3. Poor wiring of U, V, and W. Correct the wiring.
4. Linear encoder signal resolution is  [Check the parameter No.PS02 and PS03
different from the setting value. setting (linear encoder resolution setting).
Check the installation of the linear encoder.
5. Mismatch of the linear encoder Check the installation direction of the linear
installation direction. encoder. Check the encoder pulse count
polarity selection in parameter No.PC27.
Check the linear servo motor control error
detection level.
6. Magnetic pole detection limit switch [Connect the magnetic detection limit switch
is not on. correctly.
Set the magnetic pole detection limit switch
to automatically ON by the parameter
No.PDO02 setting. (When the magnetic pole
detection limit switch is used on the
controller side, do not set to automatically
ON since it is shared with the input signal.)
28 |Linear encoder [Working environment|1. The temperature of linear encoder is |Check the temperature of linear encoder
error2 of linear encoder is high. and contact with the linear encoder
not normal. manufacturer.
2. The signal level of linear encoder Check the installation of the linear encoder.
has dropped.
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Display Name Definition

Cause

Action

2A |Linear encoder|An alarm is output
error 1 from the linear

encoder.

1. The speed of linear encoder has
exceeded the range of use.

Change the speed of linear encoder within
the range of use.

2. Noise entered.

Take the noise reduction measures.

3. Alarm of the linear encoder.

Contact with the linear encoder
manufacturer.

4. Defective installation positions of the
scale and head.

Adjust the positions of the scale and head.

30 | Regenerative
error

31 Overspeed

32 Overcurrent

33 | Overvoltage

34 Receive error
1

35 Command
frequency
alarm

36 Receive error
2

37 Parameter
error

Refer to chapter 8 of the MR-J3-[0B Servo Amplifier Instruction Manual.

42 |Linear servo
control error control error

occurred.

Linear servo motor

1. Linear encoder signal resolution is
different from the setting value.

Check the settings of parameter No.PS02
and PS03 setting (linear encoder resolution
setting).

Check the installation of the linear encoder.

2. Initial magnetic pole detection has
not been performed.

Perform initial magnetic pole detection.

3. Mismatch of the linear encoder
installation direction.

Check the installation direction of the linear
encoder. Check the encoder pulse count
polarity selection in parameter No.PC27.

4. The position deviation exceeded the
detection level.

Check the operation condition.

Check the setting of parameter No.PS05
(linear servo motor control position
deviation error detection level) as required.

5. The speed deviation exceeded the
detection level.

Check the operation condition.

Check the setting of parameter No.PS06
(linear servo motor control speed deviation
error detection level) as required.

6. Thrust deviation exceeded the
detection level.

Check the operation condition.

Check the parameter No.PS07 setting
(linear servo motor control thrust deviation
error detection level) as necessary.

7. Wrong connection of linear servo
motor.
Servo amplifier's output terminals U,
V, W do not match with linear servo
motor’s input terminals U, V, W.

Connect correctly.

45  |Main circuit
device

overheat

Refer to chapter 8 of the MR-J3-[0B Servo Amplifier Instruction Manual.
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Display

Name

Definition

Cause

Action

46

Linear servo
motor overheat

Linear servo motor
temperature rose.

1. Ambient temperature of linear servo
motor is over 40°C (104°F).

Check environment so that ambient
temperature is 0 to 40°C (32 to 104°F).

(Detected by
thermistor)

2. Linear servo motor is overloaded.

1. Reduce load.

2. Check operation pattern.

3. Use linear servo motor that provides
larger output.

3. Thermistor in linear servo motor is
faulty.

Replace the primary side (coil) of linear
servo motor.

4. Thermistor wire breakage.

Repair the wire.

5. Thermistor connector (CN2)

Connect correctly.

disconnected.

overload protection
characteristic of
servo amplifier.

of its continuous output current.

47 | Cooling fan Refer to chapter 8 of the MR-J3-[0B Servo Amplifier Instruction Manual.
alarm
50 |[Overload1 Load exceeded 1. Servo amplifier is used in excess 1. Reduce load.

. Check operation pattern.
. Use linear servo motor that provides
larger output.

motor. Servo amplifier's output
terminals U, V, W do not match
linear servo motor's input terminals
U VvV, W.

2. Servo system is instable and 1. Repeat acceleration/
hunting. deceleration to execute auto tuning.
2. Change auto tuning response setting.
3. Set auto tuning to OFF and make gain
adjustment manually.

3. Machine struck something. 1. Check operation pattern.
2. Install limit switches.

4. Wrong connection of linear servo Connect correctly.

5. Encoder faulty.

Checking method
When the linear encoder is moved
with the servo off, the cumulative
feedback pulses do not vary in
proportion to the movement
amount of the linear encoder,

and the indication skips or returns
midway.

Change the linear encoder.

turn OFF/ON the power supply to
clear the alarm. Then the overload

6. Linear encoder signal resolution is|Check the parameter No.PS02 and PS03
different from the setting value. setting (linear encoder resolution setting).
Confirm the linear encoder installation.
7. Initial magnetic pole detection has|Perform initial magnetic pole detection.
not been performed.
8. Discordance of the linear encoder|Confirm the linear encoder mounting
mounting direction. direction.
Check the encoder pulse count polarity
selection in the parameter No.PC27
setting.
9. After Overload 2 (51) occurred, 1. Reduce load.

2. Check operation pattern.
3. Use servo motor that provides larger

operation is repeated.

output.
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Display Name Definition

Cause

Action

51 Overload2

successively for
several seconds.

Machine collision or
the like caused max.

1.

Machine struck something.

1. Check operation pattern.
2. Install limit switches.

output current to flow

2.

Wrong connection of linear servo
motor. Servo amplifier's output
terminals U, V, W do not match
linear servo motor's input terminals
U VvV, W.

Connect correctly.

3. Servo system is instable and 1. Repeat acceleration/deceleration to
hunting. execute auto tuning.
2. Change auto tuning response setting.
3. Set auto tuning to OFF and make gain
adjustment manually.
4. Encoder faulty. Change the linear encoder.
Checking method
When the linear encoder is moved
with the servo off, the cumulative
feedback pulses do not vary in
proportion to the movement
amount of the linear encoder,
and the indication skips or returns
midway.
5. Linear encoder signal resolution is|Check the parameter No.PS02 and PS03
different from the setting value. setting (linear encoder resolution setting).
Confirm the linear encoder installation.
6. Initial magnetic pole detection has|Perform initial magnetic pole detection.
not been performed.
7. Discordance of the linear encoder|Confirm the linear encoder mounting

mounting direction.

direction.

Check the encoder pulse count polarity
selection in the parameter No.PC27
setting.

52 Error
excessive
uUsB

communication

8A

time-out error
uUsB
communication

8E

error
Watchdog

888

Refer to chapter 8 of the MR-J3-[0B Servo Amplifier Instruction Manual.
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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 linear 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.

- Excessive regenerative warning (EO)
- Overload warning 1 (E1)

If E6, E7 or E9 occurs, the servo off status is established. 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.

Display Name Definition | Cause | Action

96

Home position |Refer to chapter 8 of the MR-J3-C1B Servo Amplifier Instruction Manual.

setting error

EO [Excessive
regeneration

warning

E1 Overload

warning 1

E2 |Linearservo |Linear servo motor temperature 1. Ambient temperature of linear |Check environment so that

motor
overheat
warning

servo motor is over 40°C
(104°F).

rose and exceeded 85% of the
alarm occurrence level.

ambient temperature is 0 to 40°C
(32 to 104°F).

2. Linear servo motor is
overloaded.

1. Reduce load.

2. Check operation pattern.

3. Use linear servo motor that
provides larger output.

3. Thermistor in linear servo motor
is faulty.

Replace the primary side of linear
servo motor.

E4

Parameter
warning

E6

Servo forced
stop warning

E7

Controller
emergency
stop warning

E8

Cooling fan
speed
reduction
warning

E9

Main circuit off
warning

EC

Overload
warning 2

ED

Output watt
excess
warning

Refer to chapter 8 of the MR-J3-[0B Servo Amplifier Instruction Manual.
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7.4 Detailed explanation of linear encoder error 1 (2A)

If the cause of Linear encoder error 1(2A) 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 7.1 Detailed explanation of linear encoder error 1 (2A) for each manufacturer

Detail Linear encoder error 1 (2A) details
i
. . . Mitutoyo Corporation Sony Manufacturing ) . ) )
information bit . Heidenhain Corporation Renishaw Inc.
AT343A/AT543A ST741/ST743 Systems Corporation
Bit7 Optical overspeed Servo alarm — Overspeed error —
Bit6 ROM - RAM error Signal strength alarm — — Overspeed
Bit5 EEPROM error Signal strength error Encoder alarm EEPROM error —
Bit4 CPU error Transducer error — CPU error —
Bit3 Capacitive error ABS detection error - ABS data error -
Bit2 Photoelectric error Hardware error — INC data error —
) Scale level error
Photoelectric - .
. . e . INC/ABS data mismatch
Bit1 capacitive data Initialization error Encoder warning error Level error
mismatch B
Bit0 Initialization error Overspeed error — Initialization error —

As an example, the following describes the detailed information when Linear encoder error 1(2A) occurs in the
linear encoder AT343A manufactured by Mitutoyo Corporation.

=101 %]

&% flarm History

Latest Alarm First

Alarm Mame | Timehour) |

134

Alarm Mo |
O] aLz2s

1| Mo alarm
2| Mo alarm
3| Mo alarm
4
]

Detaillhex) |

Qat
—

Scale errar 1

Mo alarm
Mo alarm

Close

Alarm details : 44h

In this case, the alarm detailed information of Linear encoder error 1(2A) is "44". This numeral is indicated in
hexadecimal number. Convert "44" of hexadecimal number to a binary-coded form as shown below.

bit7  bit6  bits bit4  bit3 bit2 bit1  bit0
44h= 0 1 0 0 0 1 0 0

The digits for bit6 and bit2 are "1". Check the details of the bit being "1" in Table 7.1. In this case, the
occurrences of ROM - RAM error (bit6) and Photoelectric error (bit2) are identified.
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8. SERVO AMPLIFIER OUTLINE DRAWINGS

8. SERVO AMPLIFIER OUTLINE DRAWINGS

POINT |

CN2.

* For the outline drawings of connectors, refer to section 9.2 of the MR-J3-[1B
Servo Amplifier Instruction Manual. For the connector for CN2L, refer to the
outline drawings of the connector for CN2 since it is the same as that for

(1) MR-J3-10B-RJ004 - MR-J3-20B-RJ004

[Unit: mm]
5525235225552
H|esseseeemesE
4 40 6 mounting hole | EESSESE==tSE
6 Approx. 80 135
° T [
v v T = TG
T D]
o I l 'l
1 : onpi )
_§:> oNP2 | °
S Bz :
5 CNP3 | HH
< o L
A, - ]
I ¢ il
" : ;
© |
6
=
U0oooUT|
Mass: 0.8 [kg] (1.76 [Ib])
e Terminal signal layout N ©
§ Approx. 40
L+ PE terminal § 6 j* "
- R® e
Ls
CNP1 @ | |
N \ N._2-M5 screw
=3 Screw size: M4 | ‘
Tightening torque: 1.2 [N-m] (10.6 [Ib-in]) © ‘
P2 ©le | \
; ﬁ | ‘
P 58 |
< ! |
C \ |
CNP2 | D ‘ |
L1 i ‘
L21 ’%‘i},,fﬂj
(2 Mounting hole process drawing
U Q
g
CNP3 | V <
w Mounting screw
Screw size: M5
\ J Tightening torque: 3.24 [N - m] (28.7 [Ib - in])
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(2) MR-J3-40B-RJ004 - MR-J3-60B-RJ004

[Unit: mm]

o o s s
[ o e e e e e ]

o =
oopDOooooooooo o

Doo

[=

oooooomg

¢ 6 mounting hole

000 =00

Approx. 80

Approx. 170

)
o e o [
oooDooooooO) oo
= =0 =

(T~

S R Mﬂ
S onnnoonooo

CNP1™

b N 1211

—) lone2 |

161
168

2111004

CNP3 .

moA ||

JImi i)

WD @

LTI Pl
{ i

—
—
[ —
[ —
e
—
[—]
I<
Is
I
I T

T

Kell

ol

Screw size: M5

6
5 -
00| 008800k BHHLHEH] |
000000 0|0 =
(B DUU000UDOoooUl]
Mass: 1.0 [kg] (2.21 [Ib])
- Terminal signal layout ~N ©
x
o A .40
Li PE terminal 5 6 MT
Lo R® Sy
] N
CNP1 [— @ | |
N i 2-M5 screw
P Screw size: M4 © | |
Tightening torque: 1.2 [N-m] (10.6 [Ib-in]) © i |
P2 .| © ! |
S
Slo| | ‘
P el | |
C 1 !
CNP2 | D | |
L1 i |
L2 © o
P
U o
£ | Mounting hole process drawing
CNP3 | V <
w
L ) Mounting screw

Tightening torque: 3.24 [N - m] (28.7 [Ib -+ in])
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(3) MR-J3-70B-RJ004 - MR-J3-100B-RJ004

iyt \MHL‘“@
156

CNP1

CNP2

CNP3

L1

L2

Ls

P4

P2

L1

L21

<

Terminal signal layout

zd 1d N €121 1

[Unit: mm]

60 ¢ 6 mounting hole hg |

Approx. 80
P

cNP1| {98
1o
cnp2| Ug

U8
CNP3 188
™

PE terminal

R

Screw size: M4

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

— = =
ﬁCooIing fan
wind direction

MO
e S

Approx. 6

Mass: 1.4 [kg] (3.09 [Ib])

Approx. 60

]

Approx. 168
156=£0.5

&

3-M5 screw
!s
©
8 4203
Q.
<
Approx. 12 / 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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(4) MR-J3-200B-RJ004

POINT |

- Connectors (CNP1, CNP2, and CNP3) and appearance of MR-J3-200B-RJ004
servo amplifier have been changed from April 2008 production. For existing
servo amplifier, refer to appendix 5.

[Unit: mm]

®6 mounting hole

90
85
$§r 45 / Approx. 80 195
L/ © L
CNP1
RROLEnmcoeptmmy ™ CE
N
CNPSLES
Mooy g I,
S} LR — © @@
6 Approx. 25.5 ﬁv?/ﬁmczlzﬁgzgon
6 78 6 Uﬂm[” ” h‘D ooooooo\ =
g @UD@ @m
0 Onapap DD@ i
HH (00p000d & 000
aoaoaoooo DDDDDy
Mass: 2.1 [kg] (4.63 [Ib])
Terminal signal layout N ‘:
g Approx. 90
L1 PE terminal g
L2 ® ®
NP1 @
N—
Qv
Screw size: M4 e. -I?I
P Tightening torque: 1.2[N-m] 3| 8
P2 <% "
3-M5 screw
P+ 4
c ©
CNP2 | D 3
Q)
L1 g:'
Lo+ Approx. 6 78+0.3 Approx. 6
U Mounting hole process drawing
CNP3 | V
W Mounting screw
Screw size: M5

J Tightening torque: 3.24 [N - m] (28.7 [Ib - in])
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¢ 6 mounting hole E
=

90 g
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(5) MR-J3-350B-RJ004

[Unit: mm]

mmmmmmmmmmmm
mmmmmmmmmmmm

-

168

-

%T

6 = ﬁ Cooling fan
wind direction
'oooooooo] A

(am]

0 00000 =

Mass: 2.3 [kg] (5.07 [Ib])

p Terminal signal layout

Approx. 90
PE terminal

B =

L—-———

L1

_| Approx. 6

S
CNP1

Screw size: M4
Tightening torque: 1.2 [N-m] (10.6 [Ib-in])

Approx.168
156=%=0.5

\
\
\
\
\
| &
[

1 3-M5 screw
CNP3 /
|

©

X

(o]

51

Ql

<
CNP2 Approx. 6 78+0.3 Approx. 6

SlSjolo|lvl|s|<|c||P|®|z|0|F

Mounting hole process drawing

Mounting screw
Screw size: M5
Tightening torque: 3.24 [N - m] (28.7 [Ib - in])
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(6) MR-J3-500B-RJ004

[Unit: mm]
2 2- ¢ 6 mounting hole Approx. 80 200
o 130 131.5 68.5
o Cooling fan
fox ) 118 wind direction | 6 Terminal layout
< & (Terminal cover open)
g g = P2
1 Cooling fan e SR
(=19
o™
AN N
TE2 TE3
B2 | TES
. N I e R TE1
i s Boe - ®ld
0 6 _ | 3 places for
"~ | ground @ (M4)
) -
a q
Q
<
1
Mass: 4.6 [kg] (10.1 [Ib])
~ Terminal signal layout ~ Approx. 130
Approx. 6 118%+0.5 Approx. 6
TE1 pp 2 pp
|L1|L2‘L3|P|C|U‘V|W| Terminal screw: M4 ~
Tightening torque: 1.2[N-m] §
Q.
TE2 g 4-M5 screw
Terminal screw: M3.5(Note) 2
Tightening torque: 0.8[N-m]
TE3
“ Terminal screw: M4
Tightening torque: 1.2[N-m]
3w
PE terminal % ﬁ
Terminal screw: M4 Sl
@ C—B g_B @ Tightening torque: 1.2[N-m] SN
W Built-in regenerative resistor
] lead terminal fixing screw
N\ J
Note. Screw size is M3.5 for the control circuit terminal block (TE2) of the servo ©
amplifier manufactured in April 2007 or later. Screw size is M3 for the control ~
terminal block (TE2) of the servo amplifier manufactured in March 2007 or g Mounting hole process drawing
earlier. S
<

Mounting screw
Screw size: M5

Tightening torque: 3.24 [N - m] (28.7 [Ib = in])
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(7) MR-J3-700B-RJ004

[Unit: mm]

© 2-¢6 mounting hole  Approx. 80 200
~
5 172 4 138 62
gl s 160 / Cooling fan__, | 6 Terminal layout
2 I / wind gfedﬁr (Terminal cover open)
5 ] e p
( il 0 B S
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ol w [ Il
3| & TR I
5
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) (50
o e -
. \ ground@ (M4)
: i = ool ().
5 ] = ]
Q q
2 k=
4 === o
= i
le T
— : HUULIU: i
= il
e W —
Mass: 6.2 [kg] (13.7[Ib])
~ Terminal signal layout ~ Approx. 172
Approx. 6 160*0.5 Approx. 6
TE1 pp x pp
|L1|L2‘L3|P|C|U|V|W| Terminal screw: M4 ™~
Tightening torque: 1.2[N-m] >§
a
TE2 2 B 4-M5 screw
L Terminal screw: M3.5(Note)
Tightening torque: 0.8[N-m]
TE3
“ Terminal screw: M4
Tightening torque: 1.2[N-m] S|w
=}
PE terminal 3 :,l
Terminal screw: M4 e &
@ @ g_D @ Tightening torque: 1.2[N-m] <
W Built-in regenerative resistor
& lead terminal fixing screw
NS J
0
Note. Screw size is M3.5 for the control circuit terminal block (TE2) of the servo i
amplifier manufactured in April 2007 or later. Screw size is M3 for the control g Mounting hole process drawing
terminal block (TE2) of the servo amplifier manufactured in March 2007 or <

earlier.

Mounting screw

Screw size: M5
Tightening torque: 3.24 [N - m] (28.7 [Ib -+ in])



8. SERVO AMPLIFIER OUTLINE DRAWINGS

(8) MR-J3-11KB-RJ004 * MR-J3-15KB-RJ004 - MR-J3-22KB4-RJ004

[Unit: mm]
260
12 236 12 Approx. 80 260
o 2- $12 mounting hole i \?v%?jliz%igon
] U | Y (o] °
i
2 j F‘g H Iﬂ
= =
| i Z=i
ol = —my
2|5 =11 = H
o For MR-J3BAT mounted o Rating plate
L 123.5 13
[a\]
= i [ 17 \ 2
o 12 183 g
227 X 26=
M 52 | 6 X26=156
| M Tl Approx. 260
Approx. 12 236+0.5 Approx. 12
ol call el el cnl ~
©|N| 0 - x
AN|N| — e
I M g 4-M10
<y | ‘/% _
=
o
o |0
Yo
X |H
Slol | |
a N~
Servo amplifier Mass ([Ib]) & | [
MR-J3-11KB-RJ004 18.0 (40)
MR-J3-15KB-RJ004 18.0 (40)
MR-J3-22KB4-RJ004 19.0 (42)
3
~ —
:. Mounting hole process drawing
o
s
Q.
<
- Terminal signal layout N

L1 L2 L3 |Lull2s| U V W
PP|lP|C|N|O|O|®

LisL2-L3-U-V-W- Lt L
Pi-P-C-N-© i
MR-J3-11KB-RJ004 | Terminal screw M6 M4
MR-J3-15KB-RJ004 | Tightening torque [N * m] 3.0 1.2
T inal
MR-J3-22KB4-RJ004 [ S0 Wi wa
Tightening torque [N = m] 6.0 1.2
g Y,

Mounting screw

Terminal | Tightening torque

Servo amplifier screw [N - m] (flb-in])

MR-J3-11KB-RJ004 265
MR-J3-15KB-RJ004 M10 (234 5)
MR-J3-22KB4-RJ004 )
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9. CHARACTERISTICS

9. CHARACTERISTICS

9.1 Overload protection characteristics

An electronic thermal relay is built in the servo ampilifier to protect the linear servo motor and servo amplifier
from overloads. Overload 1 alarm (50) occurs if overload operation performed is above the electronic thermal
relay protection curve shown in any of Figs 10.1. Overload 2 alarm (51) 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.

1000 1000
N\
100 N : N\
During — 100
- FRSSS np/eratior\ % S -
. NN 2 Durlng_
£ AN ¥ = < operation
T 10 _ > 5 AN
o During servo lock = = 10 ~
.R; A \ — ——
B \\ A 8 \ \
2 (@) N\
o S N
1 = S o
1 During servo lock =~
0.1
50 100 150 200 250 300 0.1
0 50 100 150 200 250 300
Load ratio [%]
Load ratio [%)]
a. LM-H2 series
b. LM-U2 series
1000 . 1000
I‘\
L\
W\
— 100 "\ During — 100 A\ During
° TN operation o = operation
IS N 1S A
z SN Z = .
o N o SO
'E 10 f“\< '-E 10 A \
@ @ During servo lock
[oN 7 o S
(@) N O S _
During servo lock == - ~\\
1 i = 1 N
0.1 0.1
100 200 300 400 500 600 0 50 100 150 200 250 300
Load ratio [%] Load ratio [%]
c. LM-F (Self-cooled) d. LM-F (Liquid-cooled)

Fig 9.1 Electronic thermal relay protection characteristics



9. CHARACTERISTICS

9.2 Dynamic brake characteristics

Use the next equation to calculate an approximate coasting distance to a stop when the dynamic brake is
operated.

Lmax=V, - {0.03 + M* (A + B V,?)}

Lmax : Machine coasting distance [m]

Vo : Brake time speed [m/s]

M : Movable part total mass [kg]

A : Coefficient (according to the table below)
B : Coefficient (according to the table below)

Linear servo motor Coefficient A Coefficient B Linear servo motor Coefficient A Coefficient B
LM-H2P1A-06M 2.91 % 107 8.44 x 107 LM-U2PAB-05M-0SS0| 5.72x10? 1.72x10"*
LM-H2P2A-12M 1.01 % 1072 5.71 X 10° LM-U2PAD-10M-0SS0|  2.82 X107 8.60 X10°
LM-H2P2B-24M 3.14 < 107 7.26 < 10" LM-U2PAF-15M-0SS0|  1.87 X102 5.93x10°
LM-H2P2C-36M 1.57 % 10° 4.16 x 10™ LM-U2PBB-07M-1SS0|  3.13x10? 1.04 10"
LM-H2P2D-48M 1.28 % 10? 3.16 < 10" LM-U2PBD-15M-1SSO|  1.56 X107 5.18 X10°
LM-H2P3A-24M 3.28 < 107 7.59 < 10" LM-U2PBF-22M-1SS0|  4.58 X107 1.33x10°
LM-H2P3B-48M 1.12 X 10° 2.72 X 10 LM-U2P2B-40M-2SS0|  1.47 X107 1.27x10°
LM-H2P3C-72M 9.05 x 10™ 1.50 x 10™ LM-U2P2C-60M-2SS0|  1.07 X107 7.66X10°
LM-H2P3D-96M 8.01 x 10™ 1.20 x 10* LM-U2P2D-80M-2SS0|  9.14 x10* 5.38 10

Linear servo motor Coefficient A Coefficient B
LM-FP2B-06M-1SS0 | 8.96 < 10™ 1.19x 107
LM-FP2D-12M-1SS0 | 5.55x 10™ 4.81x 10
LM-FP2F-18M- 1SS0 |  4.41x 10* 2.69x< 10
LM-FP4B-12M-1SS0 | 5.02x 10™ 4.36x 10
LM-FP4D-24M-1SS0 | 3.55x 10™ 1.54x 10™
LM-FP4F-36M-1SS0 | 1.79x 10* 1.36x 10™
LM-FP4H-48M-1SS0 | 1.15x 10 1.19x 10
LM-FP5H-60M-1SS0 | 1.95x 10 4.00x10°

= The coasting distance is a theoretically calculated value which ignores the running
load such as friction. The calculated value is considered to be longer than it really
is. However, if a sufficient braking distance is not obtained when some margin is
A CAUTION allowed, it may result in crashing into the stroke edge, which is highly dangerous.
Install the anti-crash mechanism such as an air brake or an electric/mechanical
stopper such as a shock absorber to reduce the shock of movable parts. No linear
servo motor with an electromagnetic brake is available.




APPENDIX

App. 1 Parameter list

POINT

conditions.

- Parameter whose symbol is preceded by * is made valid with the following

* : Set the parameter value, switch power off once after setting, and then switch
it on again, or perform the controller reset.

**. Set the parameter value, switch power off once, and then switch it on again.

Basic setting parameters (PAOO) Gain/filter parameters (PBO1O)
No. | Symbol Name No. | Symbol Name
PAO1 For manufacturer setting PB01| FILT | Adaptive tuning mode (Adaptive filter II)
PAO02 | **REG | Regenerative option PB02 | VRFT | Vibration suppression control filter tuning mode
PA03 | *ABS | Absolute position detection system (Advanced vibration suppression control)
PAO04 | *AOP1 | Function selection A-1 PB03 For manufacturer setting
PA05 For manufacturer setting PB04 | FFC |[Feed forward gain
to PB05 For manufacturer setting
PAO7 PB06 [ GD2 |[Load mass ratio to the linear servo motor primary
PA08 | ATU | Auto tuning side (coil)
PA09 | RSP | Auto tuning response PB07 | PG1 [Model loop gain
PA10 | INP | In-position range PB08 | PG2 [ Position loop gain
PB09 | VG2 [ Speed loop gain
PA11 For manufacturer setting PB10| VIC [ Speed integral compensation
to PB11| VDC | Speed differential compensation
PA13 PB12 For manufacturer setting
PA14 | *POL | Moving direction selection PB13| NH1 | Machine resonance suppression filter 1
PA15 | *ENR | Encoder output pulses PB14 | NHQ1 [ Notch form selection 1
PA16 | *ENR2 | Encoder output pulses 2 PB15| NH2 | Machine resonance suppression filter 2
PA17 For manufacturer setting PB16 | NHQ2 [ Notch form selection 2
PA18 PB17 Automatic setting parameter
PA19 | *BLK | Parameter write inhibit PB18| LPF | Low-pass filter
PB19 | VRF1 ([ Vibration suppression control vibration frequency
setting
PB20 | VRF2 | Vibration suppression control resonance frequency
setting
PB21 For manufacturer setting
PB22
PB23 | VFBF | Low-pass filter selection
PB24 | *MVS | Slight vibration suppression control selection
PB25 For manufacturer setting
PB26 | *CDP | Gain changing selection
PB27| CDL | Gain changing condition
PB28 | CDT | Gain changing time constant
PB29 | GD2B | Gain changing-load mass ratio to the linear servo
motor primary side (coil)
PB30 | PG2B [ Gain changing position loop gain
PB31| VG2B [ Gain changing speed loop gain
PB32 | VICB [ Gain changing speed integral compensation
PB33 | VRF1B | Gain changing vibration suppression control
vibration frequency setting
PB34 | VRF2B | Gain changing vibration suppression control
resonance frequency setting
PB35 For manufacturer setting
to
PB45

App. - 1
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App. - 2

Extension setting parameters (PCOO) I/O setting parameters (PDCOO)
No. [Symbol Name No. | Symbol Name
PC01| *ERZ | Error excessive alarm level PDO1 For manufacturer setting
PC02| MBR | Electromagnetic brake sequence output PDO02 | *DIA2 | Input signal automatic ON selection
PCO03 | *ENRS | Encoder output pulses selection PDO03 For manufacturer setting
PC04 | **COP1 [ Function selection C-1 to
PCO05 | **COP2 | Function selection C-2 PD06
PCO06 For manufacturer setting PDO7 | *D01 [ Output signal device selection 1(CN3-pin 13)
PC0O7| ZSP |Zero speed PD08 | *D02 [ Output signal device selection 2(CN3-pin 9)
PCO08 For manufacturer setting PD09 | *D03 [ Output signal device selection 3(CN3-pin 15)
PC09 | MOD1 | Analog monitor output 1 PD10 For manufacturer setting
PC10| MOD2 | Analog monitor output 2 to
PC11| MO1 | Analog monitor 1 offset PD13
PC12| MO2 | Analog monitor 2 offset PD14 | *DOP3 | Function selection D-3
PC13 For manufacturer setting PD15 For manufacturer setting
to to
PC16 PD32
PC17 | **COP4 | Function selection C-4
PC18 For manufacturer setting
to
PC20
PC21| *BPS | Alarm history clear
PC22 For manufacturer setting
to
PC25
PC26 | **COP8 | Function selection C-8
PC27 | **COP9 | Function selection C-9
PC28 For manufacturer setting
to
PC32
Extension setting parameters (PSCIO)
No. | Symbol Name
PS01| *LIT1 | Linear function selection 1
PS02 [ **LIM | Linear encoder resolution setting Numerator
PS03 [ **LID | Linear encoder resolution setting Denominator
PS04 | *LIT2 | Linear function selection 2
PS05 | LB1 [ Linear servo motor control position deviation
error detection level
PS06 [ LB2 [ Linear servo motor control speed deviation
error detection level
PS07| LB3 | Linear servo motor control thrust deviation
error detection level
PS08 | *LIT3 | Linear function selection 3
PS09 [ LPWM | Magnetic pole detection voltage level
PS10 | LFH [ At magnetic pole detection current detection
method ldentification signal frequency
PS11| LIDH | At magnetic pole detection current detection
method Identification signal amplitude
PS12 For manufacturer setting
to
PS32
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App. 2 Signal layout recording paper

1 1
2 el %] 6
DIt [ DI2 [
4 DOCOM 14
MO1 5 MO2f—=
6 DICOM 16
LA | LAR [
8 | 1B L8R
1Z F5|LZR =
10 20 s
bicom EM1

App. 3 Capacity selection of linear servo motor
App. 3.1 Selection of linear servo motor

Select a linear servo motor according to the purpose of the machine for which it is installed. When the machine
on which a linear servo motor is installed is not compatible with the motor, the performance of the linear servo
motor cannot be fully got out of and furthermore it becomes difficult to perform the gain adjustment. Select a
linear servo motor correctly with the full understanding of the characteristics of the linear servo motor with
reference to this section.

(1) Maximum feed speed
Maximum feed speed of the linear servo motor of each series is 2m/s. Note, however, that 2m/s cannot be
reached depending on the selected linear encoder.
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(2) Selection of the primary side (coil) (Logical value)

The linear servo motor has the output area (maximum thrust) that can be used only for a short time such as
acceleration/deceleration aside from the continuous thrust and that can provide about triple thrust of the

rated.

Calculate the continuous effective load thrust and the necessary maximum thrust from all data of the
machine and the operation pattern, and select a linear servo motor applicable to those results. The
following indicates the selection example for the operation pattern of line acceleration/deceleration.

Y Vv

: Feed speed [m/s]

_> M1 : Load mass [kg]

‘ M1 | M2 : Weight on linear servo motor primary side

M2 Fma : Acceleration time thrust [N]
Ff : Load power [N]

(Including friction, imbalance, cable bear)

Fmd : Deceleration time thrust [N]

7
t1
t2:
— t3:
il Fmd to
Fma J a
el
t1 t2 ts
» n
to
u

1) Temporary selection

: Alcceleration time [s]

Constant speed time [s]
Deceleration time [s]

: 1 cycle time [s]
: Acceleration and deceleration time

acceleration speed [m/sz]

: Efficiency of mechanical system
: Coefficient of friction

Select temporarily the linear servo motor which mass ratios of the linear servo motor primary side
(coil) and the load become less than the recommended load mass ratio (refer to the specification list

of each linear servo motor).
Recommended load mass ratio 2 M1/M2
2) Calculation of load power

M = M1 + M2 [kg]

Ff =K+ (M- 9.8 + Magnetic suction) [N] (Counting only friction)

3) Calculation of acceleration time and deceleration time thrust

Fma =M-a + Ff[N]
Fmd = —M*a + Ff[N]

4) Calculation of continuous effective load thrust

Frms = \/ (Fma2 « t, + Ff2. t, + Fmd2- t3) / t IN]
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5) Determination of linear servo motor selected.

Frms/ M < REM Continuous thrust [N] of temporarily selected motor
Frms/ M < REM Max. thrust [N] of temporarily selected motor

When the above equation is not satisfied after determination, increase the capacity of linear servo motor by
one and calculate again.

(3) Number selection of secondary side (magnets)
Select number of the secondary side (magnets) by the combination with which the following equation is
satisfied.

(Total length of which secondary side (magnet) are set out) 2 (Max. feed distance)+(Length of primary side
(coil))

Primary side (coil) Primary side (coil)

I | I |
I | I |
| | | |
n

Max. feed distance
1/2 of primary side (coil) length 1/2 of primary side (coil) length Allowance
) Minimum required distance of secondary side (magnet) | length
Secondary side (magnet)
O K O O O O O (0] O O O O O O O (0] O O O
O (@] O (@] O Q (@] (@) O O O (@] (@] Q (@] (@)
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(4) Selection of regenerative option
The following table shows the energy that can be absorbed in the capacitor within the servo amplifier and
the inverse efficiency of the linear servo motor.

Regenerative power [W]

.. | Capacitor| Inverse
Servo amplifier - Built-in (Note 1) | (Note 1)
charge | efficiency . |[MR-RB032] MR-RB12 | MR-RB30 | MR-RB31 | MR-RB32
MR-J3-0-RJ004| regenerative MR-RB50 | MR-RB51
[%] [V ) [40Q] [40Q] [13Q] [6.7Q] [40Q]
resistor [13Q] [6.7Q]
10B 55 9 30
20B 70 9 10 30 100
40B 85 11 10 30 100
60B 85 11 10 30 100
70B 80 18 20 30 100 300
100B 80 18 20 30 100 300
200B 85 40 100 300 500
350B 85 40 100 300 500
500B 90 45 130 300 500
700B 90 70 170 300 500
(Note 2) Regenerative power [W]
i Capacitor| Inverse External
Servo amplifier charge | efficienc )
MR-J3-00-RJ004 9 iciency |regenerative| MR-RB5SE [MR-RB9P [MR-RB6K-4
[%] [J] resistor [6Q] [4.5Q] [1oQ]
(Accessory)
11KB 90 120 500(800) | 500(800)
15KB 90 170 850(1300) 850(1300)
22KB4 90 250 850(1300) 850(1300)

Note 1. Always install a cooling fan.
2. Values in parentheses assume the installation of a cooling fan.

The energy used by the regenerative resistor can be calculated by subtracting losses from the deceleration

time thrust which has been calculated to select the linear servo motor.

Regenerative energy P (W) = ( —Fmd - t3 = (Speed/2) - (Inverse efficiency/100) — Capacitor charging)/ty

Select the regenerative option as necessary so that the used energy becomes less than the regenerative

power.
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App. 3.2 Selection example including regenerative

Mechanical conditions

Load mass : 20 kg
Feed speed :2m/s
Efficiency of mechanical system M : 0.9

Feed distance : 1600 mm
Friction 1 :0.01
Feed time :1s
1cycle time . 2s

(1) Temporary selection and calculation of load power
When the operation pattern is decided by setting the acceleration time as t1 = 0.2s, the constant speed
time will be t2 = 0.6s.

Acceleration: a = 2 [m/s] /0.2 [s] = 10 [m/sz]

Select temporarily the linear servo motor LM-H2P2B-24M, which mass ratio is 9.6 times when the load
mass is 20kg.

Mass :2.5kg
Magnetic suction : 1900N
Continuous thrust: 240N
Maximum thrust : 600N

(2) Calculation of acceleration time and deceleration time thrust (Counting only friction)
Ff=t-(M=9.8 + 1900) = 0.01 X {(20+2.5) X 9.8 + 1900} = 21.2 [N]
Fma=M"a+ Ff = (20 + 2.5) X 10m/s® + 21.2 = 246.2 [N]

Fmd = —M-a + Ff = —(20 + 2.5) X 10m/s” + 21.2 = —203.8 [N]

(3) Calculation of continuous effective load thrust

Frms = J(Fmaz-tﬁFf?-12 + Fmd2-t,) / to

= J(246.22>< 0.2 +21.22X0.6 + (-203.8)2X 0.2) / 2 = 101.7 [N]

Frms/M = 101.7/0.9 =113 [N]
As a result of this, the continuous thrust is less than 240N, and therefore the linear servo motor is available.
Frms/ N = 246.2/0.9 = 273.6 [N]

As a result of this, the maximum thrust is less than 600N, and therefore the linear servo motor is available.
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(4) Number of secondary side (magnets)
(Max. feed distance) + (Length of primary side (coil)) = 1600 + 224 = 1824 [mm]

As a result of this, the total length of the secondary side (magnet) that is set out needs 1824mm or more.
For example, one of the following examples can be selected.

(a) Four LM-H2S20-480-1SS0 magnets (Total of 1920mm)

(b) Five LM-H2S20-384-1SS0 magnets (Total of 1920mm)

(c) Seven LM-H2S520-288-1SS0 magnets (Total of 2016mm)

(d) Two LM-H2S20-768-1SS0 and one LM-H2S20-288 magnets (Total of 1824mm)

(5) Calculation of regenerative energy
P[W] = {—Fmd - t3 - (Speed/2) - (Inverse effeiciency/100) — Capacitor charging}/to
= {203.8 X 0.2 X (2/2) X (80/100) — 11} /2 = 10.8 [W]

(Use MR-J3-70B-RJ004U502 for the servo amoplifier.)
As the regenerative energy does not exceed the regenerative power (20W), the regenerative option is not

required.
Selection result
Linear servo amplifier : MR-J3-70B-RJ004U502
Linear servo motor
Primary side (coil) : LM-H2P2B-24M-1SS0
Secondary side (magnet) : LM-H2S20-480-1SS0 (Four magnets)
Regenerative option : Not required

App. 4 Change of connector sets to the RoHS compatible products

The following connector sets have been changed to RoHS compliant since September 2006.
RoHS compliant and non-RoHS compliant connector sets may be mixed based on availability.
Only the components of the connector set that have changed are listed below.

Model Current product RoHS compatible product
MR-J3SCNS | Servo amplifier connector (3M or equivalent of 3M) Servo amplifier connector (3M or equivalent of 3M)
MR-ECNM 36210-0100JL (Receptacle) (Note) 36210-0100PL (Receptacle)

Note. RoHS compatible 36210-0100FD may be packed with current connector sets.
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App. 5 MR-J3-200B-RJ004 servo amplifiers manufactured before March 2008

Connectors (CNP1, CNP2, and CNP3) and appearance of MR-J3-200B-RJ004 servo amplifier have been
changed from April 2008 production. The difference between new MR-J3-200B-RJ004 servo amplifier and
existing servo amplifier is described in this appendix. Sections within parentheses in the following sections
indicate corresponding sections of the instruction manual.

App. 5.1 Parts identification (1.6 Parts identification)

— Cooling fan

— Fixed part
(3 places)

ot Detailed
Name/Application explanation
Display
The 3-digit, seven-segment LED shows the servo status
and alarm number.
Rotary axis setting switch (SW1)
SWi1
Used to set the axis No. of servo amplifier.
Refer to the
MR-J3-00B
Servo
Amplifier
Test operation select switch (SW2-1) Instruction
Used to perform the test operation Manual.
mode by using MR Configurator.
!‘ Spare (Be sure to set to the "Down"
1 2 position).
USB communication connector (CN5)
Used to connect the personal computer.
Main circuit power supply connector (CNP1) .
Used to connect the input power supply. Section 4.2
1/O signal connector (CN3)
Used to connect digital I/O signals. Section 4.3
More over an analog monitor is output.
SSCNETII cable connector (CN1A) Refer to the
Used to connect the servo system controller or the front MR-J3-C1B
axis servo amplifier. Servo
SSCNETII cable connector (CN1B) Amplifier
Used to connect the rear axis servo amplifier. For the final | Instruction
axis, puts a cap. Manual.
Servo motor power supply connector (CNP3) Chapter 2
Used to connect the servo motor. Section 4.2
Connector for thermistor (CN2) Chabter 2
Used to connect the thermistor of the linear servo motor. apter
Encoder connector (CN2L)
Used to connect the linear encoder. Chapter 3
Connector for manufacturer setting (CN4)
Not used for this servo amplifier.
Control circuit connector (CNP2)
Connect the control circuit power supply/regenerative Section 4.2
option.
Charge lamp
Lit to indicate that the main circuit is charged. While this
lamp is lit, do not reconnect the cables.
Rating plate Section 1.4
Protective earth (PE) terminal (®) Section 4.2

Ground terminal.
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App. 5.2 Configuration including auxiliary equipment (1.7 Configuration including auxiliary equipment)

(Note 2) RST
Power supply

No-fuse breaker
(NFB) or fuse

MR Configurator ~ Personal

computer
contactor ".!”D" — D
MC J
" - (©
- |
Servo amplifier '
o Junction
CN3 IDI terminal
block
(o]

Servo system
controller or Front axis
servo amplifier CN1B

I T 0 .
(Note 1) r”/_‘(/" S ‘ CN1B Rear servo amplifier
Power factor | egenerative P o, = . i 0 CN1A or Cap

| —
Line noise filter
(FR-BSF01)

improving DC option co
reactor
(FR-BEL)
h L1
1
L21

Encoder cable

Thermistor

Linear servo motor

Linear encoder

Note 1. The AC reactor can also be used. In this case, the DC reactor cannot be used. When not using DC reactor, short P1 and Pa.
2. Refer to section 1.2 for the power supply specification.
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App. 5.3 SERVO AMPLIFIER OUTLINE DRAWINGS
(Chapter 8 SERVO AMPLIFIER OUTLINE DRAWINGS)
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Print Data *Manual Number Revision
May, 2006 | SH(NA)030054-A | First edition
Feb., 2008 | SH(NA)030054-B |Linear servo motor addition

LM-U2 series
Primary side (Coil)
LM-U2PAB-05M-0SS0, LM-U2PAD-10M-0SS0, LM-U2PAF-15M-0SS0
LM-U2PBB-07M-1SS0, LM-U2PBD-15M-1SS0, LM-U2PBF-22M-1SS0
Secondary side (Magnet)
LM-U2SA0-240-0SS0, LM-U2SA0-300-0SS0, LM-U2SA0-420-0SS0
LM-U2SB0-240-1SS0, LM-U2SB0-300-1SS0, LM-U2SB0-420-1SS0
LM-F series
Primary side (Coil)
LM-FP2B-06M-1SS0, LM-FP2D-12M-1SS0, LM-FP2F-18M-1SS0
LM-FP4B-12M-1SS0, LM-FP4D-24M-1SS0, LM-FP4F-36M-1SS0
LM-FP4H-48M-1SS0, LM-FP5H-60M-1SS0
Secondary side (Magnet)
LM-FS20-480-1SS0, LM-FS20-576-1SS0
LM-FS40-480-1SS0, LM-FS40-576-1SS0
LM-FS50-480-1SS0, LM-FS50-576-1SS0
Servo amplifier capacity 100W, 200W, 60W, 750W, 11kW, 15kW, 22kW added
Safety Instructions
1. To prevent Partial change of sentence

electric shock
2. To prevent fire  Partial change of sentence
4. Additional

Instructions
(1) Transportation  Partial change of sentence

and installation
(2) Wiring Sentence is added
Section 1.2 Servo amplifier capacity added

The power supply of main and control circuit under 750W
was single-phrase 230V

Section 1.4 Servo amplifier capacity added
400V class model code definition added

Section 1.5 LM-U2 thrust added, LM-F added

Section 1.6 Servo amplifier capacity added

Section 1.7 Servo amplifier capacity added

Section 2.2 Warning: Change of sentence

Section 2.3.1 Change of sentence

Section 2.3.2 Change of sentence

Section 2.5.3 The single-phrase voltage for the character of thrust changed
to 200V

Section 2.5.4 (1) Note 1 changed

Section 2.5.5 (1) Drawing changed

Section 2.5.6 (1) Sentences in CAUTION changed
Section 2.6.1 LM-U2 thrust added

Section 2.6.2 LM-U2 thrust added

Section 2.6.4 LM-U2 thrust added




Print Data *Manual Number Revision
Feb., 2008 | SH(NA)030054-B |Section 2.6.5 (1) LM-U2 thrust added
LM-U2P2B-40M-2SS0, LM-U2P2C-60M-2SS0, LM-U2P2D-
80M-2SS0 changed
Section 2.6.5 (2) LM-U2 thrust added
Section 2.7 LM-U2 addition
Section 3.1 ST743A produced by Mitutoyo Corporation added
LC192M produced by The Optronics Co., Ltd.added
Section 3.2.1 (1) ST743A addition
Section 3.2.1 (3)(a) AT343A partly added
Section 3.2.1 (3)(c) ST743A added
Section 3.2.1 (4)(c) ST743A added
Software unit for signal adjustment added
Section 3.2.2 (1)(a) LC192M added Output cable added
Section 3.2.2 (1)(b) Encoder cable added
Section 3.2.2 (3)(b) LC192M added
Section 3.2.2 (4)(a) LC192M added
Section 3.2.3 (4) POINT addition
Section 3.3 (3)(b) 2) POINT addition
Chapter 4 Sentences in Warning changed
Addition of CAUTION sentence
Section 4.2 Sentences in CAUTION changed
Table 4.1 wires added Table 4.2 changed
Capacity in wiring diagram added
Section 5.2.2 (1)(b) LM-U2 thrust, LM-F in Note 2 added
Section 5.3.1 (3) Delete
Section 6.6.2 Setting range in parameter No.PS10 changed
Section 7.4 Error cause of ST741A/ST743A produced by Mitutoyo
Corporation added
Chapter 8 Servo amplifier capacity added
Section 9.1 LM-U2 changed. LOM-F(Self-cooled) added
LM-F (Liquid-cooled) added
App. 4.1 (4) Capacity added
May, 2008 | SH(NA)030054-C [ (2) Wiring “Otherwise, the linear servo motor does not operate

properly” changed to “Not doing so may cause unexpected
operation” in clause of connection of servo amplifier and
linear servo motor

About the wires used Criterion of selecting temperature listed

for wiring

Section 1.2

Section 1.6 (2)
Section 1.6 (3) to (6)

Section 1.7 (2)
Section 1.7 (3) to (6)

Section 4.2
Section 4.2.1
Section 4.2.2

Mass of MR-J3-200B-RJ004 changed from “2.3” to “2.1”
Case of MR-J3-200B-RJ004 changed

MR-J3-200B-RJ004 deleted from section 1.6 (2), “(2) to (5)”
changed to “(3) to (6)”

Case of MR-J3-200B-RJ004 changed

MR-J3-200B-RJ004 deleted from section 1.7 (2), “(2) to (5)”
changed to “(3) to (6)”

Description partly deleted, Table 4.1 and 4.2 deleted
Selection example of wires added

Section 4.2 (1) to (5) merged into “Section 4.2.2 Connection
example”




Print Data

*Manual Number

Revision

May, 2008

SH(NA)030054-C

Section 4.3

Chapter 8 (4)
Chapter 8 (5) to (8)

App. 5

Connection example for upper stroke limit (FLS) and lower
stroke limit (RLS) changed to “Normally-closed contact”
Description of Note 15 changed as bellow

From “The following devices can be assigned for
Q172HCPU + Q173HCPU QD75MH.” to “The assigned
devices are for the Q173DCPU, Q172DCPU, Q173HCPU,
Q172HCPU, and QD75MHL].”

Case-changed MR-J3-200B-RJ004 added
MR-J3-200B-RJ004 deleted from chapter 8 (4), “(5) to (7)”
changed to “(6) to (8)”

“MR-J3-200B-RJ004 servo amplifiers manufactured before
March 2008” added

SH(NA)030054-C
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