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@ Safety Instructions @

(Always read these instructions before using the equipment.)

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

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

Indicates that incorrect handling may cause hazardous conditions,

A WARN I NG 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.



1. To prevent electric shock, note the following:

/N\ WARNING

- Before wiring or inspection, switch power off and wait for more than 15 minutes. Then, confirm the voltage
is safe with voltage tester. Otherwise, you may get an electric shock.

- Connect the servo amplifier and servo motor to ground.
= Any person who is involved in wiring and inspection should be fully competent to do the work.

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

- Operate the switches with dry hand to prevent an electric shock.
- The cables should not be damaged, stressed, loaded, or pinched. Otherwise, you may get an electric shock.

= 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.

2. To prevent fire, note the following:

/\ CAUTION

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

= When the servo amplifier has become faulty, switch off the main servo amplifier power side. Continuous
flow of a large current may cause a fire.

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

3. To prevent injury, note the follow

/\ 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 brake resistor, servo motor, etc. since they may be hot
while power is on or for some time after power-off. Their temperatures may be high and you may get burnt
or a parts may damaged.

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




4. Additional instructions

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

(1) Transportation and installation

/\ CAUTION

= Transport the products correctly according to their weights.

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

= Do not carry the 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 ampilifier in a load-bearing place in accordance with the Instruction Manual.

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

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

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

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

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

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

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

. Conditions
Environment —
Servo amplifier Servo motor
During [°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)
g [°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 (3280 ft) above sea level
HF-MP Series .
HF-KP Series X* Y- 49 (161)
HF-SP 52 to 152 X Y : 245 (80)
(Note) [m/s? (fs?)] | 5.9 (19.4) or less HF-SP 51 81
Vibration ’ ' HF- SP 202 = 352 X:24.5 (80)
HF- SP 121 = 201 Y :49 (161)
. . X':24.5 (80)
HF- SP 502 = 702 Y : 295 (97)

Note. Except the servo motor with reduction gear.

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

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

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

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

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

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

/\ CAUTION

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

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

= Connect the output terminals (U, V, W) correctly. Otherwise, the servo motor will operate improperly.
= Do not connect AC power directly to the 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 emergency stop (EMG) and other protective circuits may not
operate.

Servo Servo
Amplifier Amplifier

Control
output
signal

Control
output
signal

(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 amplifier is off to prevent an
accident. A sudden restart is made if an alarm is reset with the run signal on.

= Do not modify the equipment.

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

- Use the servo amplifier with the specified servo motor.

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

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




(5) Corrective actions

/\ CAUTION

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

purpose of prevention.

= Configure the electromagnetic brake circuit so that it is activated not only by the servo amplifier signals
but also by an external emergency stop (EMG).

Contacts must be open when Circuit must be
servo-off, when an trouble (ALM) opened during
and when an electromagnetic brake emergency stop (EMG).

interlock (MBR).

Servo motor \4
RA EMG
9 o—dlo—

a 24VDC

Electromagnetic brake

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

= 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) 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

- Home position setting in the absolute position detection system

= Write to the EEP-ROM due to device changes

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



COMPLIANCE WITH 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 and servo motors used
Use the servo amplifiers and servo motors which comply with the standard model.

Servo amplifier :MR-J3-10A to MR-J3-700A
MR-J3-10A1 to MR-J3-40A1
Servo motor ‘HF-MPO
HF-KPO
HF-SPO

(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 | Servo
motor

Servo
NFB MC amplifier @
e

(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).
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(4) Power supply
(a) This servo amplifier can be supplied from star-connected supply with earthed neutral point of
overvoltage category Il set forth in IEC60664-1. However, when using the neutral point of 400V system
for single phasesupply, a reinforced 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
(a) 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
(a) 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

(b) Use the servo motor side power connector which complies with the EN Standard. The EN Standard
compliant power connector sets are available from us as options. (Refer to Section 12.1)



(7) Auxiliary equipment and options
(&) The no-fuse breaker and magnetic contactor used should be the EN or IEC standard-compliant
products of the models described in Section 12.9.
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 12.8 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.

(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).



CONFORMANCE WITH UL/C-UL STANDARD

(1) Servo amplifiers and servo motors used
Use the servo amplifiers and servo motors which comply with the standard model.

Servo amplifier :MR-J3-10A to MR-J3-700A
MR-J3-10A1 to MR-J3-40A1
Servo motor ‘HF-MPO
HF-KPO
HF-SPO

(2) Installation
Install a fan of 100CFM (2.8m3/min) air flow 4 in (10.16 cm) above the servo amplifier or provide cooling of

at least equivalent capability.

(3) Short circuit rating
This servo amplifier conforms to the circuit whose peak current is limited to 5000A or less. Having been
subjected to the short-circuit tests of the UL in the alternating-current circuit, the servo amplifier conforms to

the above circuit.

(4) Capacitor discharge time
The capacitor discharge time is as listed below. To ensure safety, do not touch the charging section for 15

minutes after power-off.

Servo amplifier Dlscharge time

[min]
MR-J3-10A - 20A 1
MR-J3-40A - 60A - 10A1 - 20A1 2
MR-J3-70A 3
MR-J3-40A1 4
MR-J3-100A 5
MR-J3-200A - 350A 9
MR-J3-500A - 700A 10

(5) Options and auxiliary equipment
Use UL/C-UL standard-compliant products.
This servo amplifier is UL/C-UL-listed when using the fuses indicated in the following table. When the servo
amplifier must comply with the UL/C-UL Standard, be sure to use these fuses.

Servo amplifier Fuse
Class Current [A] Voltage [V]
MR-J3-10A (1) * 20A 10
MR-J3-40A * 20A1 15
MR-J3-60A to 100A * 40A1 20
MR-J3-200A T 40 AC250
MR-J3-350A 70
MR-J3-500A 125
MR-J3-700A 150




(6) Attachment of a servo motor
For the flange size of the machine side where the servo motor is installed, refer to "CONFORMANCE WITH
UL/C-UL STANDARD" in the Servo Motor Instruction Manual.

(7) About wiring protection
For installation in United States, branch circuit protection must be provided, in accordance with the National
Electrical Code and any applicable local codes.
For installation in Canada, branch circuit protection must be provided, in accordance with the Canada
Electrical Code and any applicable provincial codes.



<<About the manuals>>

This Instruction Manual and the MELSERVO Servo Motor Instruction Manual are required if you use the
General-Purpose AC servo MR-J3-A for the first time. Always purchase them and use the MR-J3-A safely.

Relevant manuals

Manual name Manual No.
MELSERVO-J3 Series To Use the AC Servo Safely IB(NA)0300077
MELSERVO Servo Motor Instruction Manual Vol.2 SH(NA)030041
EMC Installation Guidelines IB(NA)67310
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1. FUNCTIONS AND CONFIGURATION

1. FUNCTIONS AND CONFIGURATION

1.1 Introduction

The Mitsubishi MELSERVO-J3 series general-purpose AC servo is based on the MELSERVO-J2-Super series
and has further higher performance and higher functions.

It has position control, speed control and torque control modes. Further, it can perform operation with the
control modes changed, e.g. position/speed control, speed/torque control and torque/position control. Hence, it
is applicable to a wide range of fields, not only precision positioning and smooth speed control of machine tools
and general industrial machines but also line control and tension control.

As this new series has the USB or RS-422 serial communication function, a servo configuration software-
installed personal computer or the like can be used to perform parameter setting, test operation, status display
monitoring, gain adjustment, etc.

With real-time auto tuning, you can automatically adjust the servo gains according to the machine.

The MELSERVO-J3 series servo motor is equipped with an absolute position encoder which has the resolution
of 262144 pulses/rev to ensure more accurate control as compared to the MELSERVO-J2-Super series.
Simply adding a battery to the servo amplifier makes up an absolute position detection system. This makes
home position return unnecessary at power-on or alarm occurrence by setting a home position once.

(1) Position control mode
An up to 1Mpps high-speed pulse train is used to control the speed and direction of a motor and execute
precision positioning of 262144 pulses/rev resolution.
The position smoothing function provides a choice of two different modes appropriate for a machine, so a
smoother start/stop can be made in response to a sudden position command.
A torque limit is imposed on the servo amplifier by the clamp circuit to protect the power transistor in the
main circuit from overcurrent due to sudden acceleration/deceleration or overload. This torque limit value
can be changed to any value with an external analog input or the parameter.

(2) Speed control mode
An external analog speed command (0 to =10VDC) or parameter-driven internal speed command (max. 7
speeds) is used to control the speed and direction of a servo motor smoothly.
There are also the acceleration/deceleration time constant setting in response to speed command, the
servo lock function at a stop time, and automatic offset adjustment function in response to external analog
speed command.

(3) Torque control mode
An external analog torque command (0 to =8VDC) or parameter-driven internal torque command is used to
control the torque output by the servo motor.
To protect misoperation under no load, the speed limit function (external or internal setting) is also available
for application to tension control, etc.
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1.2 Function block diagram

The function block diagram of this servo is shown below.

(1) MR-J3-350A or less

(Note2)
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Note 1. The built-in regenerative brake resistor is not provided for the MR-J3-10A (1).

2. For 1-phase 230VAC, connect the power supply to L1,L2 and leave L3 open.
There is no L3 for 1-phase 100 to 120VAC power supply.
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(2) MR-J3-500A - MR-J3-700A
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1.3 Servo amplifier standard specifications

Servo Amplifier

MR-33-0/ 10A 20A | 40A 70A | 100A | 200A | 350A | 500A | 700A | 10A1 | 20A1 | 40A1
Item
3-phase 200 to 230VAC,
Voltage/frequency 50/68Hz or 1-phase 230VAC, 3-phase 200 to 230VAC, 50/60Hz llz_g\r}isg é%%ﬁz
- 50/60Hz ’
g 3-phase 200 to 230VAC: 170
g Permissible voltage fluctuation 1-phas;0223503;>/£g 207 to 3-phase 170 to 253VAC 1-phase 85 to 132VAC
% 253VAC
o [Permissible frequency fluctuation Within £5%
Power supply capacity Refer to Section 11.2
Inrush current Refer to Section 11.5

Voltage, frequency

1-phase 100 to

1-phase 200 to 230VAC, 50/60Hz 120VAC, 50/60Hz

Permissible voltage

1-phase 170 to 253VAC 1-phase 85 to 132VAC

Control circuit ~ [fluctuation
e o i Within 25%
ot 3OW =Y 30W

Inrush current

Refer to Section 11.5

Interface power
supply

Voltage, frequency

DC24V+10%

Power supply capacity

(Note 1) 300mA or more

Control System

Sine-wave PWM control, current control system

Dynamic brake

Built-in

Protective functions

Overcurrent shut-off, regenerative overvoltage shut-off, overload shut-off (electronic thermal
relay), servo motor overheat protection, encoder error protection, regenerative brake error|
protection, undervoltage, instantaneous power failure protection, overspeed protection,
excessive error protection

= Max. input pulse frequency 1Mpps (for differential receiver), 200kpps (for open collector)
‘g o Command pulse multiplying factor Electronic gear A:1 to 1048576, B:1 to 1048576, 1/10 < A/B < 2000
g E In-position range setting 0 to £10000 pulse (command pulse unit)
:‘é Error excessive +3 revolutions
e Torque limit Set by parameter setting or external analog input (0 to +10VDC/maximum torque)
_ Speed control range Analog speed command 1: 2000, internal speed command 1: 5000
o
=] o Analog speed command input 0 to £10VDC / Rated speed
Sg +0.01% or less (load fluctuation 0 to 100%)
§ £ |Speed fluctuation ratio 0% or less (power fluctuation +10%)
& +0.2% max.(ambient temperature 25+10°C) for external speed setting only
Torque limit Set by parameter setting or external analog input (0 to +10VDC/maximum torque)
TOVQUT Analog torque command input 0 to +8VDC / Maximum torque (input impedance 10 to 12kQ)
contro
mode |Speed limit Set by parameter setting or external analog input (0 to +10VDC/Rated speed)
Self-cooled, open i Self-cooled, open
Structure (IP00) Force-cooling, open (IP00) (IP00)
During [°C] |(Note 2) 0 to +55 (non-freezing)
Ambient operation [°F] |32 to +131 (non-freezing)
temperature [°C] | —20 to +65 (non-freezing)
& In storage [°F] | —4 to +149 (non-freezing)
2 [Ambient In operation .
1S 0, -
£ |humidity In storage 90%RH or less (non-condensing)
S . Indoors (no direct sunlight)
h, Ambient Free from corrosive gas, flammable gas, oil mist, dust and dirt
Altitude Max. 1000m (3280ft) above sea level
— 5.9 [m/s7] or less
Vi
ibration 19.4 [ft/s] or less
Mass [kgl| 0.8 0.8 1.0 14 14 2.3 2.3 4.6 6.2 0.8 0.8 1.0
[lb]] 1.8 1.8 2.2 3.1 3.1 [5.071]5.071| 10.1 | 13.7 | 1.8 1.8 2.2

Note 1. 300mA is the value applicable when all I/O signals are used. The current capacity can be decreased by reducing the number of

1/O points.

2. When mounting the servo amplifiers closely, operate them at the ambient temperatures of 0 to 45°C or at 75% or a smaller

effective load ratio.



1. FUNCTIONS AND CONFIGURATION

1.4 Function list

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

the regenerative power generated.

Function Description (Note) Reference
Control mode
Section 3.2.1
Position control mode This servo is used as position control servo. P Section 3.6.1
Section 4.2
Section 3.2.2
Speed control mode This servo is used as speed control servo. S Section 3.6.2
Section 4.3
Section 3.2.3
Torque control mode This servo is used as torque control servo. T Section 3.6.3
Section 4.4
Position/speed control change U5|r.lg external input signal, control can be switched between PIS Section 3.6.4
mode position control and speed control.
Speed/torque control change |Using external input signal, control can be switched between ST Section 3.6.5
mode speed control and torque control.
Torque/position control change [Using external input S|_g_nal, control can be switched between P Section 3.6.6
mode torque control and position control.
High-resolution encoder High-resolution encoder of 262144 pulses/rev is used as a PS.T
servo motor encoder.
Absolute position detection Merely setting a home position once makes home position P Chapter 15
system return unnecessary at every power-on.
You can switch between gains during rotation and gains during
Gain changing function stop or use an external signal to change gains during P,S Section 8.6
operation.
Advanced vibration This function suppresses vibration at the arm end or residual .
. . ) P Section 8.4
suppression control vibration.
Adaptive filter I Servo am.pl.ifier detects. mechanical resonance aﬁd sgts filter PS.T Section 8.2
characteristics automatically to suppress mechanical vibration.
Low-pass filter Suppresses high-frgquency resonance which occurs as servo P.S.T Section 8.5
system response is increased.
Analyzes the frequency characteristic of the mechanical
system by simply connecting a servo configuration software-
Machine analyzer function installed personal computer and servo amplifier. P
MR Configurator (servo configuration software) MRZJW3-
SETUP221E is necessary for this function.
Can simulate machine motions on a personal computer screen
Machine simulation on the basis of the machine analyzer results. p
MR Configurator (servo configuration software) MRZJW3-
SETUP221E is necessary for this function.
Personal computer changes gains automatically and searches
Gain search function for overshoot-free gains in a short time. P
MR Configurator (servo configuration software) MRZJW3-
SETUP221E is necessary for this function.
Slight vibration suppression Suppresses vibration of +1 pulse produced at a servo motor P parameters No. PB24
control stop.
. . Parameters
Electronic gear Input pulses can be multiplied by 1/50 to 50. P No. PA06, PAO7
Automatically adjusts the gain to optimum value if load applied
Auto tuning to the servo motor shaft varies. Higher in performance than P,S Chapter 7
MR-J2-Super series servo amplifier.
Position smoothing Speed can be increased smoothly in response to input pulse. P Parameter No. PB03
S—pattern.acct.aleratlon/ Speed can be increased and decreased smoothly. S, T Parameter No. PC03
deceleration time constant
Used when the built-in regenerative brake resistor of the servo
Regenerative brake option amplifier does not have sufficient regenerative capability for P,S, T Section 12.2

1-5




1. FUNCTIONS AND CONFIGURATION

Configurator (servo configuration software) MRZJW3-

SETUP211E are necessary for this function.

. _ (Note)
Function Description Reference
Control mode
Used when the regenerative brake option cannot provide
Brake until enough regenerative power. P,S T Section 12.3
Can be used with the MR-J3-500A = MR-J3-700A.
Used when the regenerative brake option cannot provide
Return converter enough regenerative power. P,S, T Section 12.4
Can be used with the MR-J3-500A = MR-J3-700A.
Alarm history clear Alarm history is cleared. P, S, T Parameter No. PC18
. If the input power supply voltage had reduced to cause an
Restart . after instantaneous alarm but has returned to normal, the servo motor can be S Parameter No. PC22
power failure L .
restarted by merely switching on the start signal.
Command pulse selection C_ommand pulse train form can be selected from among four p Section 5.1.11
different types.
. . Parameters
s seecion (P06 ot st evse et St sevoon SOM) e 5.7 o Pooato oce
putsig 9 Y pins. PD10 to PD12
. - Section 3.6.1 (5)
Torque limit Servo motor torque can be limited to any value. P,S Section 5.1.11
Section 3.6.3 (3)
Speed limit Servo motor speed can be limited to any value. T Parameter
No. PCO5 to PC11
Status display Servo status is shown on the 5-digit, 7-segment LED display P, S, T Section 6.3
External I/O signal display 8:[/”(;5': statuses of external I/O signals are shown on the P.S.T Section 6.7
. Output signal can be forced on/off independently of the servo
Output signal (DO) status. P,S, T Section 6.8
forced output . ) . -
Use this function for output signal wiring check, etc.
Voltage is automatically offset to stop the servo motor if it does
Automatic VC offset not come to a stop at the analog speed command (VC) or S, T Section 6.4
analog speed limit (VLA) of OV.
JOG operation * positioning operation * motor-less operation *
. DO forced output. .
Test operation mode However, MR Configurator (servo configuration software) P.S.T Section 6.9
MRZJW3-SETUP221E is necessary for positioning operation.
Analog monitor output Servo status is output in terms of voltage in real time. P, S, T Parameter No. PC14
MR conflgu_rator _ Using a personal computer, parameter setting, test operation, P.S.T Section 12.6
(Servo configuration software) |status display, etc. can be performed.
Alarm code output If an al_arm has occurred, the corresponding alarm number is P.S.T Section 9.1
output in 3-bit code.
The DI/DO signals, analog monitor input I/F, analog monitor
output, command pulse I/F and encoder pulse output are
Amplifier diagnosis function checked. The diagnosis cable (MR-J3ACHECK) and MR P,S, T Section 12.6 (2)(C)

Note. P: Position control mode, S: Speed control mode, T: Torque control mode
P/S: Position/speed control change mode, S/T: Speed/torque control change mode, T/P: Torque/position control change mode

1.5 Model code definition

(1) Rating plate

MITSUBISHI AC SERVO —— Model

MODE MR-J3-10A Capacity

POWER : 100W —

INPUT _: 0.9A 3PH+1PH200-230V 50Hz | +—— Applicable power supply

3PH+1PH200-230V_60Hz
1.3A 1PH 230V _50/60Hz
OUTPUT : 170V 0-360Hz 1.1A

SERIAL : A34230001
A\ MITSUBISHI ELECTRIC CORPORATION
MADE IN JAPAN

<«<—— Rated output current

<_|— Serial number
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(2) Model
MR-J3-100A or less MR-J3-200A+ 350A

MR—J3—AD
—I_— Power supply

Series Symbol Power supply
None |3-phase 200 to 230VAC
(Note 1)[1-phase 230VAC

(Note 2)11.phase 100 to 120VAC

Note 1. 1-phase 230V is supported
by the MR-J3-70A or less.
2. No supplied to the servo
amplifier of MR-J3-60A or
more.

P
Rating plate

Rating plate

—— General purpose interface

o MR-J3-700A
Rated output
Symbol[Rated output [kKW] |
10 o
20 03
40 0.4
60 0.6
70 078
100 . "m i
200 >
300 35 N”anm ;j |
500 : ‘I :
- - Rating plate % N

1.6 Combination with servo motor

The following table lists combinations of servo amplifiers and servo motors. The same combinations apply to
the models with electromagnetic brakes.

Servo motors
Servo amplifier HF-SPO
HFE-MPO HF-KPO - -
1000r/min 2000r/min
MR-J3-10A (1) 053 - 13 053 - 13
MR-J3-20A (1) 23 23
MR-J3-40A (1) 43 43
MR-J3-60A 51 52
MR-J3-70A 73 73
MR-J3-100A 81 102
MR-J3-200A 121 - 201 152 - 202
MR-J3-350A 352
MR-J3-500A 502
MR-J3-700A 702




1. FUNCTIONS AND CONFIGURATION

1.7 Structure
1.7.1 Parts identification

(1) MR-J3-100A or less

Name/Application E)%?;ﬂﬁ%n
Display
The 5-digit, seven-segment LED shows the servo Chapter 6

status and alarm number.

Operation section
—— | Used to perform status display, diagnostic, alarm and

parameter setting operations.

®©@ © © ©

MODE UP DOWN SET

|—Used to set data. Chapter 6

Used to change the
display or data in each
mode.

Used to change the

mode.
Main circuit power supply connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
USB communication connector (CN5) .
Connect with the personal computer. Section 12.6

Mounting hole . )

(4 places) b Analog monitor connector (CN6) Section 3.2
i Outputs the analog monitor. Section 3.4
af\

B @ RS-422 communication connector (CN3) Section 12.6
D P @ Connect with the personal computer. Chapter 13
P
D Control circuit connector (CNP2) .
- . Section 3.1
Connect the control circuit power supply/regenerative Section 3.3
5 brake option. ection 5.

>

L:

/ 1/0 signal connector (CN1) Section 3.2
Section 3.4

Used to connect digital I/O signals.

Motor power supply connector (CNP3) Section 3.1
Connect the servo motor. Section 3.3
| ———————— Charge lamp

Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.

%MMM

Encoder connector (CN2) Section 3.4
Connector for connection of the servo motor encoder. Section 12.1
Battery connector (CN4) .
Used to connect the battery for absolute position data Sceﬁ‘;lotne rlf47
backup. p
Battery holder :

? " Section 14.3
Contains the battery for absolute position data backup.
Name plate )

Section 1.5

Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3
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(2) MR-J3-200A - MR-J3-350A

=

FIRR O EIRRRIRE

A5

||

Cooling fan

Mounting hole
(4 places)

L Detailed
Name/Application Explanation
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
© @ © ©
MODE UP DOWN SET
L Chapter 6
Used to set data.
Used to change the
display or data in each
Used to change the
mode.
Main circuit power supply connector (CNP1) Section 3.1
Connect the input power supply. Section 3.3
RS-422 communication connector (CN3) Section 12.6
Connect with the personal computer. Chapter 13
USB communication connector (CN5) .
Connect with the personal computer. Section 12.6
Analog monitor connector (CN6) Section 3.2
Outputs the analog monitor. Section 3.4
1/0 signal connector (CN1) Section 3.2
Used to connect digital I/O signals. Section 3.4
Motor power supply connector (CNP3) Section 3.1
Connect the servo motor. Section 3.3
Control circuit connector (CNP2) Section 3.1
Connect the control circuit power supply/regenerative Section 3.3
Encoder connector (CN2) Section 3.4
Connector for connection of the servo motor encoder. Section 12.1
Battery connector (CN4) Section 12.7
Used to connect the battery for absolute position data Chapter 14
Battery holder !
Contains the battery for absolute position data backup. Section 14.3
Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.
Protective earth (PE) terminal (©) Section 3.1
Ground terminal. Section 3.3
Name plate .
Section 1.5
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(3) MR-J3-500A

POINT |

= The servo amplifier is shown without the front cover. For removal of the front
cover, refer to Section 1.7.2.

Cooling fan

=

=
p—1

B

—
—
\

M=

E
b

Mounting hole
(4 place)

Name/Application E%ﬁ;ﬂlﬁ%n
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN SET Chapter 6
I—I— Used to set data.
Used to change the
display or data in each
Used to change the
mode.
Analog monitor connector (CN6) Section 3.2
Outputs the analog monitor. Section 3.4
USB communication connector (CN5) )
Connect with the personal computer. Section 12.6
RS-422 communication connector (CN3) Section 12.6
Connect with the personal computer. Chapter 13
I/O signal connector (CN1) Section 3.2
Used to connect digital I/O signals. Section 3'4
Battery unit holder Section 14.3
Contains the battery for absolute position data backup. ection 14.
Encoder connector (CN2) Section 3.4
Connector for connection of the servo motor encoder. Section 12.1
Battery connector (CN4) Section 12.7
Used to connect the battery for absolute position data Chapter 14
Control circuit terminal block (TE2) Section 3.1
Used to connect the control circuit power supply. Section 3.3
DC reactor terminal block (TE3) Section 3.1
Used to connect the DC reactor. Section 3.3
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) Section 3.1
Used to connect the input power supply and servo ection o.
motor. Section 3.3
Protective earth (PE) terminal (D) Section 3.1
Ground terminal. Section 3.3
Name plate )
Section 1.5
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(4) MR-J3-700A

POINT |

= The servo amplifier is shown without the front cover. For removal of the front
cover, refer to Section 1.7.2.

Cooling fan

Mounting hole

(4 place)

L Detailed
Name/Application Explanation
Display
The 5-digit, seven-segment LED shows the servo Chapter 6
status and alarm number.
Operation section
Used to perform status display, diagnostic, alarm and
parameter setting operations.
MODE UP DOWN SET
|_ Chapter 6
Used to set data.
Used to change the
display or data in each
Used to change the
mode.
USB communication connector (CN5) .
Connect with the personal computer. Section 12.6
Analog monitor connector (CN6) Section 3.2
Outputs the analog monitor. Section 3.4
RS-422 communication connector (CN3) Section 12.6
Connect with the personal computer. Chapter 13
1/0 signal connector (CN1) Section 3.2
Used to connect digital I/O signals. Section 3.4
Battery unit holder Section 14.3
Contains the battery for absolute position data backup. ection 24.
Encoder connector (CN2) Section 3.4
Connector for connection of the servo motor encoder. Section 12.1
Battery connector (CN4) Section 12.7
Used to connect the battery for absolute position data Chapter 14
DC reactor terminal block (TE3) Section 3.1
Used to connect the DC reactor. Section 3.3
Charge lamp
Lit to indicate that the main circuit is charged. While
this lamp is lit, do not reconnect the cables.
Control circuit terminal block (TE2) Section 3.1
Used to connect the control circuit power supply. Section 3.3
Main circuit terminal block (TE1) Section 3.1
Used to connect the input power supply and servo ection o.
motor. Section 3.3
Protective earth (PE) terminal (©) Section 3.1
Ground terminal. Section 3.3
Name plate )
Section 1.5




1. FUNCTIONS AND CONFIGURATION

1.7.2 Removal and reinstallation of the front cover

ACAUTION

e that the charge lamp is

make sur
off more than 15 minutes after power off. Otherwise, you may get an electric shock.

ving or reinstalling the front cover,

mo

- Before re

For MR-J3-500A or more

Removal of the front cover

upporting at point ®@.

Pull up the cover, s

with

Hold the ends of lower side of the front cover

both hands.

move.

tore

Pull out the front cover
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Reinstallation of the front cover

upporting at point ®@.

Pull up the cover, s

etting tabs into the sockets of

Insert the front cover s

servo amplifier (2 places).

Push the setting tabs until they click.

13
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1.8 Configuration including auxiliary equipment

POINT |

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

(1) MR-J3-100A or less
(a) For 3-phase 200V to 230VAC or 1-phase 230VAC

(Note3)
3-phase 200V RST
to 230VAC power
supply or
1-phase 230VAC
power supply

No-fuse breaker [—
(NFB) or fuse

J
CN6 .
) S Analog monitor
Magnetic Servo amplifier L— 9
contactor T~
(MC) J ) [t 1
B I | MR Configurator Personal |
i h s | (Servo configuration computer |
L- CN5 | software) = !
]
Line noise filter |
(FR-BLF) 7 CN3 !
l
CN1
° Junction terminal block
Wi
(Note2) ﬁ[
Power factor P1 l
improving DC PSS
reactor P, = % <
(FR-BEL) ) . Ir%lé
Pt < Battery unit
K =
7= & 2 MR-J3BAT
<)
EE N Servo motor
= Iz
Pl]C
_ ele]
Regenerative brake
option L
-}
L21

Note 1. The battery unit(option) is used for the absolute position detection system in the position control mode.
2. The AC reactor can also be used. In this case, the DC reactor cannot be used.
3. A 1-phase 230VAC power supply may be used with the servo amplifier of MR-J3-70A or less.

1-14
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(b) For 1-phase 100V to 120VAC

l-phase 100Vto g ¢
120VAC power

supply

ECL

72

No-fuse breaker ——
[

(NFB) or fuse

—

Magnetic
contactor

A
2

Analog monitor

Servo amplifier

(MC) e e 3l

Power factor : MR COnﬁgUratOl' Persontal :

. ) I ) - computer
(Servo configuration

Improving 1 software) = |

reactor | l

| I

(FR-BAL) | |

Line noise filter | @ :

(FR-BLF) ¢ | |

I

|

Junction terminal block

T =\ =

RN7ZAY

Battery unit
MR-J3BAT

/)
YZ7RY

Servo motor

V=AW

// TAN\

=
<
.
C
Regenerative brake
option

Note 1. The battery unit(option) is used for the absolute position detection system in the position control mode.
2. The power factor improving DC reactor cannot be used.
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(2) MR-J3-200A - MR-J3-350A
RST

3-phase 200V
to 230VAC power

supply

No-fuse breaker
(NFB) or fuse

P
Magnetic \: 7
contactor |
(MC)
r- “
(Note3) Lo (Nete2) CN6 [—
Line noise filter Analog monitor
(FR-BSFO1) Servo amplifier
.
— ' MR Configurator ~ Personal
' (Servo configuration ~ Computer
L1 m 1 software) [ =
f CN5 |
L2 / ﬂ ~§ 1
C L3 _ Il |
I
P1 [ [l= CN3
| Il || | L o o ___
P2 \\ =
(Note2) o
Power factor 1 S CN1 |
improving DC I I \% [
[e] . .
El‘iaR(itE?lrEL) Regenerative P, u j@ B Junction terminal block
brake cO = i CN2 I
1 — Y . = ED -
L2t L_i| cna
]

Battery unit
MR-J3BAT

@I? Servo motor

Note 1. The battery unit(option) is used for the absolute position detection system in the position control mode.

2. The AC reactor can also be used. In this case, the DC reactor cannot be used.
3. For MR-J3-350A, use FR-BLF.



1. FUNCTIONS AND CONFIGURATION

(3) MR-J3-500A

3-phase 200V
to 230VAC power
supply

No-fuse breaker
(NFB) or fuse

Magnetic
contactor
(MC)

Sr-n

Line noise filte
(FR-BLF)

RS

—

Servo amplifier
J N J

-
(Note2)

*ﬂug

t

(Notel)
Battery unit
MR-J3BAT

CN6

CN3

‘ CN5

Analog monitor

MR Configurator  Personal
(Servo configuration  computer
software) f -

|
|

Junction terminal block

Ls

L2

L1

P
o O

brake

Regenerative

(Note2)
Power factor
improving DC
reactor
(FR-BEL)

Servo motor

Note 1. The battery unit(option) is used for the absolute position detection system in the position control mode.
2. The AC reactor can also be used. In this case, the DC reactor cannot be used.



1. FUNCTIONS AND CONFIGURATION

(4) MR-J3-700A

3-phase 200V
to 230VAC power
supply

No-fuse breaker
(NFB) or fuse

Magnetic
contactor
(MC)

. L r
Line noise filter 1

(FR-BLF)

RST

Servo amplifier

(Notel)
Battery unit

1Tl

i 1 MR-J3BAT
(Note2) g —
Lia|L21
(Note2) g
Power factor
improving DC
reactor
(FR-BEL)
P2
P1 b =N =,
I (52
Ls ‘ © N P P2
\ ~ | S = <= .
L
e PP E[E]
L1 L L L2 13

m

MR Configurator
(Servo configuration
software)

©

Regenerative
brake

Servo motor

Note 1. The battery unit(option) is used for the absolute position detection system in the position control mode.

2. The AC reactor can also be used. In this case, the DC reactor cannot be used.

Personal
computer

Analog monitor

Junction terminal block



2. INSTALLATION

2. INSTALLATION

= Stacking in excess of the limited number of products is not allowed.
- Install the equipment to incombustibles. Installing them directly or close to

combustibles will led to a fire.

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

Manual.

- Do not get on or put heavy load on the equipment to prevent injury.
= Use the equipment within the specified environmental condition range.
- Provide an adequate protection to prevent screws, metallic detritus and other

conductive matter or oil and other combustible matter from entering the servo
amplifier.

- Do not block the intake/exhaust ports of the servo amplifier. Otherwise, a fault may

occur.

= Do not subject the servo amplifier to drop impact or shock loads as they are

precision equipment.

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

Mitsubishi.

2.1 Installation direction and clearances

ACAUTION

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

occur.

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

walls or other equipment.

(1) Installation of one servo amplifier

10mm (0.4in)
or more

7

Control box Control box

7

7

40mm
(2.6in)
gg r\r/r(\)%rrﬁp“ﬁer Wiring allowance
h 80mm T
(3.15in) 3p
% 10mm (0.4in)
N re or more
- v
o [J Bottom
40mm
(0.4in)

or mo% %




2. INSTALLATION

(2) Installation of two or more servo amplifiers

POINT |

- Mounting closely is available for a combination of servo amplifiers of 3.5kw or
less. The servo amplifiers of S5kw or more can not be mounted closely.

Leave a large clearance between the top of the servo amplifier and the internal surface of the control box,
and install a fan to prevent the internal temperature of the control box from exceeding the environmental

conditions.
When installing the servo amplifiers closely, leave a clearance of 1mm between the adjacent servo

amplifiers in consideration of mounting tolerances.
In this case, make circumference temperature into 0 to 45°C, or use it at 75% or a smaller effective load ratio.

Control box Control box
7 7
100mm (4.0in) '100mm (4.0in)
or more or more
10mm (0.4in) 1mm 1mm
or more (0.04in) (0.04in)
—fpormore i 520
| 30mm
30mm L 30mm  30mm EE (1.2in)
(1.2in) N ol 7 (12in)  (1.2in) I or more
or more > U > ormore  or more [J 05 >
1 HE
Be || ok
= é =i
=
J —a
ROIO) T ]
40mm (1.6in) 40mm (1.6in) or more
or more
7 7
Leaving clearance Mounting closely
(3) Others

When using heat generating equipment such as the regenerative brake option, install them with full

consideration of heat generation so that the servo amplifier is not affected.
Install the servo amplifier on a perpendicular wall in the correct vertical direction.

2.2 Keep out foreign materials

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

amplifier.
(2) Prevent oil, water, metallic dust, etc. from entering the servo amplifier through openings in the control box

or a fan installed on the ceiling.
(3) When installing the control box in a place where there are much toxic gas, dirt and dust, conduct an air

purge (force clean air into the control box from outside to make the internal pressure higher than the
external pressure) to prevent such materials from entering the control box.

2.3 Cable stress

(1) The way of clamping the cable must be fully examined so that flexing stress and cable's own weight stress

are not applied to the cable connection.
(2) For use in any application where the servo motor moves, fix the cables (encoder, power supply, brake)

supplied with the servo motor, and flex the optional encoder cable or the power supply and brake wiring
cables. Use the optional encoder cable within the flexing life range. Use the power supply and brake wiring

cables within the flexing life of the cables.
(3) Avoid any probability that the cable sheath might be cut by sharp chips, rubbed by a machine corner or

stamped by workers or vehicles.
(4) For installation on a machine where the servo motor will move, the flexing radius should be made as large

as possible. Refer to section 11.4 for the flexing life.
2-2



2. INSTALLATION

2.4 Inspection Iltems

/N WARNING

- Before starting maintenance and/or inspection, make sure that the charge lamp is
off more than 15 minutes after power-off. Then, confirm that the voltage is safe in
the tester or the like. Otherwise, you may get an electric shock.

= 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 |

- Do not test the servo amplifier with a megger (measure insulation resistance),
or it may become faulty.
- Do not disassemble and/or repair the equipment on customer side.

It is recommended to make the following checks periodically:

(a) Check for loose terminal block screws. Retighten any loose screws.

(b) Check the cables and the like for scratches and cracks. Perform periodic inspection according to
operating conditions.

2.5 Parts Having Service Lives

The following parts must be changed periodically as listed below. If any part is found faulty, it must be
changed immediately even when it has not yet reached the end of its life, which depends on the operating
method and environmental conditions. For parts replacement, please contact your sales representative.

Part name Life guideline

Smoothing capacitor 10 years

Relay Numb.er of power-on a.md number of emergency
Servo amplifier stop times : 100,000 times

Cooling fan 10,000 to 30,000hours (2 to 3 years)

Absolute position battery

Refer to Section 14.2

(a) Smoothing capacitor
Affected by ripple currents, etc. and deteriorates in characteristic. The life of the capacitor greatly
depends on ambient temperature and operating conditions. The capacitor will reach the end of its life in
10 years of continuous operation in normal air-conditioned environment.

(b) Relays

Their contacts will wear due to switching currents and contact faults occur. Relays reach the end of their
life when the cumulative number of power-on and emergency stop times is 100,000, which depends on
the power supply capacity.

(c) Servo amplifier cooling fan
The cooling fan bearings reach the end of their life in 10,000 to 30,000 hours. Normally, therefore, the
fan must be changed in a few years of continuous operation as a guideline.

It must also be changed if unusual noise or vibration is found during inspection.
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MEMO




3. SIGNALS AND WIRING

3. SIGNALS AND WIRING

AWARNING

= Any person who is involved in wiring should be fully competent to do the work.
- Before starting wiring, switch power off, then wait for more than 15 minutes, and

after the charge lamp has gone off, make sure that the voltage is safe in the tester
or like. Otherwise, you may get an electric shock.

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

installed. Otherwise, you may get an electric shock.

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

pinched. Otherwise, you may get an electric shock.

- Wire the equipment correctly and securely. Otherwise, the 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 emergency stop (EMG) and other protective circuits.

Servo Amplifier Servo amplifier

24VDC
a DICOM

Control output
signal

24VDC

DICOM

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 servo motor.

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

Otherwise, a transistor fault or the like may overheat the regenerative brake

resistor, causing a fire.
- Do not modify the equipment.
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3.1 Input power supply circuit

- When the servo amplifier has become faulty, switch power off on the servo
amplifier power side. Continuous flow of a large current may cause a fire.

A CAUTION - Use the trouble signal to switch power off. Otherwise, a regenerative brake
transistor fault or the like may overheat the regenerative brake resistor, causing a

fire.

Wire the power supply and main circuit as shown below so that the servo-on (SON) turns off as soon as alarm
occurrence is detected and power is shut off.
A no-fuse breaker (NFB) must be used with the input cables of the power supply.

(1) For 3-phase 200 to 230VAC power supply to MR-J3-10A to MR-J3-350A

Emergency
RA stop
——o0 O
R PR A
Servo amplifier Servo motor
NFB a SZNP}
3-phase ©|© |: L : CNP Note 3
200 to ke L ! r*o**w (Note 3) U 2
230VAC Lf 2 : | otor
O O Ls ! Y ‘ \% 3
ON | WO w | 4
| Lo — —|-1
O P11 D 1
I
DA PE|
NP2 Bad
P : : S} |
c | R 1
D !
! CN2 (Note 3) Encoder
O L1 Encoder cable
Lai |
- =
CN1 CN1 24VDC
Emergency stop QXC EMG elelel] II
(Note 4) Servo-on oo SON DICOM
(Note 4)
DOCOM ALM RA Trouble
D
T >

Note 1. Always connect P1-P2. (Factory-wired.) When using the power factor improving DC reactor, refer to Section 12.10.
2. Always connect P-D. (Factory-wired.) When using the regenerative brake option, refer to Section 12.2.
3. For connection of the servo amplifier and servo motor, use of the option cable is recommended. Refer to Section 12.1 for
selection of the cable.
4. For the sink 1/O interface. For the source 1/O interface, refer to Section 3.8.3.
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(2) For 1-phase 230VAC power supply to MR-J3-10A to MR-J3-70A

Emergency
RA stop OFF ON
— 6 o—alo—<alo o o @
L= T Ty
Servo amplifier Servo motor
NFB MC CNPL
1-phase OED f L —O L1 conps|
[ s (Note 3)
230VAC 6 O > L2 | U U | 2 R Motor
OLs | Vo V|3
|
ON | LW Q— w| 4
L - -
P1 : €] 1
|
A PE |
CNP2 g
P L © 0=
¢l =
D !
! CN2 (Note 3) Encoder
O L1 Encoder cable
|
; L2
L -
CN1 CN1 24VDC
Emergency stop oo EMG DOCOM ]
(Note 4) Servo-on oo SON DICOM
pocom ALM @—4 Trouble (Note 4)
° —p—
L

Note 1. Always connect P1-P2. (Factory-wired.) When using the power factor improving DC reactor, refer to Section 12.10.
2. Always connect P-D. (Factory-wired.) When using the regenerative brake option, refer to Section 12.2.
3. For connection of the servo amplifier and servo motor, use of the option cable is recommended. Refer to Section 12.1 for
selection of the cable.
4. For the sink I/O interface. For the source 1/O interface, refer to Section 3.8.3.
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(3) For 1-phase 100 to 120VAC power supply to MR-J3-10A1 to MR-J3-40A1

Emergency

RA stop

—o0

OFF

ON

T

NFB

Servo amplifier

——————

1-phase
100 to S O

120VAC

______

Emergency stop

oo

(Note 4) Servo-on

Servo motor

CNP3|_ (Note 3)
| U : u 2 Motor
: \ ! \ 3
W O w | 4
L - |-
@ |1
 PE |
)
ol
I I
CN2 (Note 3) Encoder
|: Encoder cable C
CN1 24VDC
DOCOM II
DICOM
ALM @—4 Trouble (Note 4)
_N_

.||_<®

Note 1. Always connect P1-P2. (Factory-wired.) The power factor improving DC reactor cannot be used.
2. Always connect P-D. (Factory-wired.) When using the regenerative brake option, refer to Section 12.2.
3. For connection of the servo amplifier and servo motor, use of the option cable is recommended. Refer to Section 12.1 for

selection of the cable.

4. For the sink 1/O interface. For the source 1/O interface, refer to Section 3.8.3.
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(4) MR-J3-500A - MR-J3-700A

Emergency ON
RA stop OFF
— o119
ERR=A
5
Servo amplifier Servo motor
NFB MC TEL
3-phase O|o o —oL |
20% o 5 [ L S ! Built-in . (Note 3) Ul 2
L f I: P L2 regenerative Y 7 Motor
230VAC 5 S 0 L brake resistor v O— V|3
[ ] 1
(Note 2) w ! wi4
9c ! S| 1
(PE_.
)
| |
QL ke
TE3, -
QN CN2 (Note 3) Encoder
P | Encoder cable
(Note 1) |
Y P2
CN1 CN1 24vDhC
Emergency stop EMG poc ll
y
(Note 4) < oo SON bico
ervo-on
boC ALM @_4 Trouble > (Note 4)
D >
L

Note 1. Always connect Pi-P2. (Factory-wired.) When using the power factor improving DC reactor, refer to Section 12.10.
2. Always connect P-D. (Factory-wired.) When using the regenerative brake option, refer to Section 12.2.
3. For connection of the servo amplifier and servo motor, use of the option cable is recommended. Refer to Section 12.1 for
selection of the cable.
4. For the sink I/O interface. For the source 1/O interface, refer to Section 3.8.3.
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3.2 1/0 Signal Connection Example

3.2.1 Position control mode

(Note 4) Servo amplifier
Note 7
Positioning module ~ [24VDC[ ( CN:{
QD75D power (Note 7)
supply CN1 21 |PICOM—Rote 7,
DICOM| 20 48 [ALM - Trouble (Note 6)
CLEARCOM| 14 |’ . ( DOCOM| 46 P
CLEAR | 13 il CR | 41 23 | zsp - Zero speed (Note12)
RDYCOM| 12 25 [ TLC - Limiting torque
REDY |11 > RD | 49 o N
PULSE F4 15 |r PP | 10 24 | INP In-position
PULSE F-| 16 > PG | 11
PULSE R+ 17 |f NP | 35 10m max. |
PULSE R-| 18 Pl NG 36 4 LA l,‘ 777777 Tl Encoder A.phase pu|$e
PGO05 9 | LZ 8 5 |LAR (differential line driver)
1l (]
PGO COM| 10 LZR | 9 6 | LB - —> Encoder B-phase pulse
(Note 11)e— LG 3 7 | LBR (differential line driver)
r—*—*—»‘z; ______ ‘s Control common
34 | LG ———> |
10m max. (Note 8) " 1 1+~ Control common
33 | OP [=——1—"> Encoder Z-phase pulse
1 |P15R ———+» (open collector)
10 Plate| SD j
m max.
r g\ll\?:tle 7 2m max.
(Note 3, 5) Emergency stop —o/_-D)i EMG | 42 ( )
Note 7
S - \0—
IEzervo on O SON | 15 N
o—
eset — RES | 19 3 |[MO1 -
(Note 12) Proportion control v o ~o———1 PC | 17 1| LG 10k@| Analog monitor
Torque limit selection y o~~o——— TL | 18 > IMO2 @ ) Max. +1mA meter
(Note 5) Forward rotation stroke end —Q___O——— LSP | 43
Reverse rotation stroke end &—Q__ O—— LSN | 44 2m max. N
\ Upper limit settin Docom) 47
Analog torqupeplimit . ‘ﬂ' T _‘—' PISRL 1
+10V/max. torque * L L -II—_L(;A 2;
(Note 9) *\ SD |Plate
MR Configurator Personal |« 2m max.
i i t
(S?)fe“r;l/grgonﬂguratlon ‘ cou er (Note 10)
USB cable CN5
|:| (option) ]
o (Note 1)
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Note 1.

9.

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.

. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will be faulty and will not output

signals, disabling the emergency stop (EMG) and other protective circuits.

. The emergency stop switch (normally closed contact) must be installed.
. Supply 24VDC+10% 300mA current for interfaces from the outside. 300mA is the value applicable when all I/O signals are

used. The current capacity can be decreased by reducing the number of 1/0 points. Refer to Section 3.8.2 (1) that gives the
current value necessary for the interface.

. When starting operation, always turn on emergency stop (EMG) and Forward/Reverse rotation stroke end (LSP/LSN).

(Normally closed contacts)

. 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.

. The pins with the same signal name are connected in the servo amplifier.
. This length applies to the command pulse train input in the opencollector system. It is 10m (32ft) or less in the differential line

driver system.
Use MRZJW3-SETUP 211E.

10. RS-422 can also be used to connect the servo amplifier and personal computer.

Personal computer RS-232C/RS-422 conversion cable Servo amplifier
Recommended product: Interface cable
—— ( DSV-CABV > CN3
(Dia Trend)

|

To RS-232C connector

11. This connection is not required for the QD75D. Depending on the used positioning module, however, it is recommended to

connect the LG and control common terminals of the servo amplifier to enhance noise immunity.

12. For the sink I/O interface. For the source I/O interface, refer to Section 3.8.3.
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3.2.2 Speed control mode

(Note 4) Servo amplifier
24vDC[ 5 (NOK(‘?N?
powelr - (Note 7)
supply 21 |picom
CN1 (Note 2)
P Trouble (Note 6)
DICOM| 20 48 | ALM l ' )
DocoM| 46 @ P4 Zero speed
Note 3, 5) Emergency sto —Qilroi EM 42 23 | ZSP _l_‘—
( ) gency stop c P+ Limiting torque (Note 12)
Servo-on —O O——— SON | 15 25 | TLC —l—.—
Reset —0 O——  RES | 19 P+ Speed reached
Speed selection 1 o0 ~o———| SP1 | 41 24| SA Read
) P+ Rea
(Note 12)< Speed selection 2  o~~o—— ['sp2 [ 16 49 | RD | . Y
Forward rotation start o ~~o—— ['sT1 | 17
Reverse rotation start —0\07 ST2 | 18 10m max.
Forward rotation strokeend¢&——Q__O————— LSP | 43| F—v1M—3Y _______
(Note 5) _ . .
Reverse rotation stroke end ¢——Q _O————— | SN | 44 8 Lz 1 I EUCOder,Z p‘hase P”'Se
9 |[LZR :::l::: (differential line driver)
DOCOM| 47 1 I
10m max. 4 | LA = ~ Encoder A-phase pulse
5 |LAR (differential line driver)
[} [
Upper limit setting I PISR| 1 6 [ LB — Encoder B-phase pulse
(Note 11) Analog speed command H " ve [ 2 7 |LBR [+ > (differential line driver)
+10V/rated speed 1 i G Tl IINm———- —* Control common
Upper limit setting i { 34 | LG == Control common
(Note 8) Analog torque limit i i TLA | 27 33 | OP [=———> Encoder Z-phase pulse
+10V/max. torque T T r 1 |P15R ~——» (open collector)
(Note 9) = ----*__ | SD |Plate Plate| SD j
MR Configurator Personal e 2m max. 2m max.
(Servo Configuration (Note 7)
software) COUter (Note 10) CN6
USB cable CN5 3 [MOL -
(option) 1 LG 10kQ Analog monitor
@ 2 |MO2 e -/ Max. +1mA meter
2m max. 4
@ (Note 1)

Note 1.

the protective earth (PE) of the control box.

signals, disabling the emergency stop (
. The emergency stop switch (normally ¢

EMG) and other protective circuits.
losed contact) must be installed.

To prevent an electric shock, always connect the protective earth (PE) terminal (terminal marked () ) of the servo amplifier to

. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will be faulty and will not output

. Supply 24VDC+10% 300mA current for interfaces from the outside. 300mA is the value applicable when all I/O signals are

used. The current capacity can be decreased by reducing the number of 1/0 points. Refer to Section 3.8.2 (1) that gives the

current value necessary for the interfac

closed contacts)
. Trouble (ALM) turns on in normal alarm

© 00N O

. Use MRZJW3-SETUP 211E.

e.

-free condition.

. The pins with the same signal name are connected in the servo amplifier.
. By setting parameters No.PDO03 to PD08, PD09 to PD12 to make TL available, TLA can be used.

10. RS-422 can also be used to connect the servo amplifier and personal computer.

Personal computer

11. Use an external power supply when in

RS-232C/RS-422 conversion cable

. When starting operation, always turn on emergency stop (EMG) and forward/reverse rotation stroke end (LSP/LSN). (Normally

Servo amplifier

DSV-CABV

D (Dia Trend) |:

To RS-232C connector

(Recommended product: Interface cable)

CN3

l

putting a negative voltage.

12. For the sink /O interface. For the source I/O interface, refer to Section 3.8.3.
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3.2.3 Torque control mode

(Note 4) Servo amplifier
24VDC[ 5 (Note 6)
pad (Note §) [
supply L~ M
ch1 2L PO o 2 11 guble (Note 5)
DICOM| 20 48 | ALM @ ,
DOCOM| 46 P4 Zero speed
—Glo— | 23 | zsp @ . (Note 10)
(Note 3) Emergency stop EMG | 42 Limiting t
P4 Limiting tor
Servo-on —0 o——————[SON[ 15 25 [VLC gorate
Reset —0 Oo————RES| 19 P+ Ready
(Note 10) Speed selection 1 L occo— | SP1 | 41 49 | RD
Speed selection 2 o ~~o——— 'sp2 | 16
Forward rotation selection ¢—0 ~0——— RS1 | 18 10m max.
Reverse rotation selection ¢—0 ~0O—— | RS2 | 17 8 | LZ : ””” : Encoder Z-phase pulse
pocomM| 47 9 |LZR (differential line driver)
[} [}
L 10m max. 4 | LA B Encoder A-phase pulse
| 5 | LAR (differential line driver)
Upper limit settin o I i
. pp ) 9 - =1 P15R]| 1 6 | LB | —> Encoder B-phase pulse
nalog torque comman B ; B :
+8V/max. torque — — ( TC | 27 7 [LBR= ‘ - (differential line driver)
L . ——— o~ LG |28 | I Uy Control common
Upper limit setting ___ 221G U
(Note 9) Analog speed limit . [ [ VLA | 2 i L Control common
0 to =10V/rated speed i = 33 | OP = —> Encoder Z-phase pulse
open collector
(Note 7) === | sD |Plate 1 P15Rj,,w (op )
MR Configurator Personal % Plate| SD
(Servo Configuration computer 2m max.
software) (Note 8) (Note 6)
USB cable CN5 CN6

Note 1.

0 N o O»

9.

(option) 3 |MO1 7
1| LG 10kQ Analog monitor

2 [mo2 . ~)_ Max. +1mA meter

. 2m max. 4
(Note 1)

o7

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

. Connect the diode in the correct direction. If it is connected reversely, the servo amplifier will be faulty and will not output

signals, disabling the emergency stop (EMG) and other protective circuits.

. The emergency stop switch(normally closed contact) must be installed.
. Supply 24VDC+10% 300mA current for interfaces from the outside. 300mA is the value applicable when all I/O signals are

used. The current capacity can be decreased by reducing the number of 1/0 points. Refer to Section 3.8.2 (1) that gives the
current value necessary for the interface.

. Trouble (ALM) turns on in normal alarm-free condition.

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

. Use MRZJW3-SETUP 211E.

. RS-422 can also be used to connect the servo amplifier and personal computer.

RS-232C/RS-422 conversion cable Servo amplifier
Personal computer (

DSV-CABV cN3

|:| (Dia Trend) |::|

To RS-232C connector

Recommended product: Interface cable)

Use an external power supply when inputting a negative voltage.

10. For the sink 1/O interface. For the source I/O interface, refer to Section 3.8.3.
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3.3 Explanation of Power Supply System

3.3.1 Signal explanations

POINT |

* For the layout of connector and terminal block, refer to outline drawings in

Chapter 10.
. Connection Target L
Abbreviation o Description
(Application)
Supply the following power to L1, L2, L3. For the 1l-phase 230VAC power supply,
connect the power supply to L1, L2, and keep L3 open.
Servo amplifier MR-J3- MR-J3- MR-J3-
Lt Main circuit power 10A to 100A to 10A1 to
L2 supply Power supply 70A 700A 40A1
L 3-phase 200 to 230VAC, 50/60Hz L1-L2+L3
1-phase 230VAC, 50/60Hz L1-L2
1-phase 100 to 120VAC, 50/60Hz L1-L2
When not using the power factor improving DC reactor, connect P1-P2. (Factory-wired.)
P1 Power factor improving When using the power factor improving DC reactor, disconnect the wiring across P1-P2
P2 DC reactor and connect the power factor improving DC reactor across P1-P2. (Refer to Section
12.10.)
1) MR-J3-350A or less
When using servo amplifier built-in regenerative brake resistor, connect between P-
D terminals. (Wired by default)
When using regenerative brake option, disconnect between P-D terminals and
P connect regenerative brake option to P terminal and C terminal.
c Regenerative brake 2) MR-J3-500A or 700A
D option MR-J3-500A and 700A do not have D terminal.
When using servo amplifier built-in regenerative brake resistor, connect P terminal
and C terminal. (Wired by default)
When using regenerative brake option, disconnect P terminal and C terminal and
connect regenerative brake option to P terminal and C terminal. (Refer to Section
12.2)
Servo amplifier
L11 Control circuit power MR-J3-10A to MR-J3-10A1 to
700A 40A1
L21 supply Power supply
1-phase 200 to 230VAC, 50/60Hz Li1 = L21
1-phase 100 to 120VAC, 50/60Hz Li1 * L21
U
Vv Servo motor power Connect to the servo motor power supply terminals (U, V, W).
w
When using return converter/brake unit, connect to P terminal and N terminal.
Return converter e
N Brake unit Do not connect to servo amplifier MR-J3-350A or less.
For details, refer to Section 12.3, 12.4.
@ . Connect to the earth terminal of the servo motor and to the protective earth (PE) of the
Protective earth (PE) .
control box to perform grounding.
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3.3.2 Power-on sequence

(1) Power-on procedure

1) Always wire the power supply as shown in above Section 3.1 using the magnetic contactor with the main
circuit power supply (three-phase 200V: L1, L2, L3, single-phase 230V - signal-phase 100V: L1, L2).
Configure up an external sequence to switch off the magnetic contactor as soon as an alarm occurs.

2) Switch on the control circuit power supply L11, L21 simultaneously with the main circuit power supply or
before switching on the main circuit power supply. If the main circuit power supply is not on, the display
shows the corresponding warning. However, by switching on the main circuit power supply, the warning
disappears and the servo amplifier will operate properly.

3) The servo amplifier can accept the servo-on (SON) about 1 to 2s after the main circuit power supply is
switched on. Therefore, when SON is switched on simultaneously with the main circuit power supply, the
base circuit will switch on in about 1 to 2s, and the ready (RD) will switch on in further about 5ms,
making the servo amplifier ready to operate. (Refer to paragraph (2) in this section.)

4) When the reset (RES) is switched on, the base circuit is shut off and the servo motor shaft coasts.

(2) Timing chart
Servo-on (SON) accepted

1 (1.5t0 29)
Main circuit ON o —

T
Control circuit OFF I—

Power supply !

5 ircuit ON |
ase circui
OFF ! ! '110ms ! 110ms  '95ms! !
Servo-on ON T T T T T
(SON) oFF—— | | B S |
| | 195ms, | | |
Reset ON ! ! ! ! !
(RES) OFF ! I . I 1
5ms ! ! '110ms  5ms ' '"10ms 5ms_''! ' 10ms
i —p— —>

Ready ON )
(RD) oppﬁ

Power-on timing chart

(3) Emergency stop
Make up a circuit that shuts off main circuit power as soon as EMG is turned off at an emergency stop.
When EMG is turned off, the dynamic brake is operated to bring the servo motor to a sudden stop. At this
time, the display shows the servo emergency stop warning (AL.E6).
During ordinary operation, do not use the external emergency stop (EMG) to alternate stop and run.
The servo amplifier life may be shortened.
Also, if the forward rotation start (ST1) and reverse rotation start (ST2) are on or a pulse train is input during
an emergency stop, the servo motor will rotate as soon as the warning is reset. During an emergency stop,
always shut off the run command.

Servo amplifier

24vDC
i} DICOM

(Note)

DOCOM

Emergency stop f)/T\(\ EMG

Note. For the sink 1/O interface. For the source /O interface, refer to Section 3.8.3.

3-11
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3.3.3 CNP1, CNP2, CNP3 wiring method

POINT |

- Refer to Table 12.1 in Section 12.8 for the wire sizes used for wiring.
* MR-J3-500A or more does not have these connectors.

Use the supplied servo amplifier power supply connectors for wiring of CNP1, CNP2 and CNP3.
(1) MR-J3-100A or less
(a) Servo amplifier power supply connectors

(Note)
Servo amplifier power supply connectors

I
Connector for CNP1 |
54928-0610 (moIeX) : Servo amplifier
—_ ]
<Applicable cable example> =M« ! -
Cable finish OD: to ¢ 3.8mm =
U=
Connector for CNP2

I
. |CNPY
I

CNP2

=
=
= <
=
—_

: CNP3
Connector for CNP3 |
1

v g Empummpen

000 oo

54928-0310 (molex)

I
I
I
I
|
! 54927-0510 (molex)
I
I
I
I

Note. These connectors are of insert type. As the crimping type, the following connectors (molex) are recommended.
For CNP1: 51241-0600 (connector), 56125-0118 (terminal)
For CNP2: 51240-0500 (connector), 56125-0118 (terminal)
For CNP3: 51241-0300 (connector), 56125-0118 (terminal)
Crimping tool: CNP57349-5300
<Connector applicable cable example>
Cable finish OD: to ¢ 3.8mm

(b) Termination of the cables
Solid wire: After the sheath has been stripped, the cable can be used as it is.

Sheath Core

et
8 to 9mm
(0.315 to 0.354in)

Twisted wire: Use the cable after stripping the sheath and twisting the core. At this time, take care to avoid
a short caused by the loose wires of the core and the adjacent pole. Do not solder the core as
it may cause a contact fault. Alternatively, a bar terminal may be used to put the wires

together.
Cable size Bar terminal type o
7 Crimping tool Maker
[mm™] | AWG For 1 cable For 2 cables
BT1.25-9-1 NH1 NICHIFU
1.25 16
TUB-1.25 YHT-2210 ST
AI-TWIN2 X 1.5-8BK )
15 16 |AI1.5-8BK CRIMPFOX-UD6 Phoenix Contact
AI-TWIN2 X 1.5-12BK
5 14 BT2-9-1 NH1 NICHIFU
TUB-2 YHT-2210 JST
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(2) MR-J3-200A - MR-J3-350A
(a) Servo amplifier power supply connectors
Servo amplifier power supply connectors

Connector for CNP1 :
PC4/6-STF-7.62-CRWH |
(phoenix contact) |

Servo amplifier

<Applicable cable example>
Cable finish OD: to ¢5mm

Connector for CNP3 CNP1 >

I
|
|
I
|
I
|
|
|
|
I
|
|
1
I
! PC4/3-STF-7.62-CRWH
I
|
|
I
|
I
|
|
I
|
|
I
|
I
|
|
I

(phoenix contact)

po
po <
ale]

CNP3|

[

CNP2

Connector for CNP2
<Applicable cable example> 54927-0510 (molex)
Cable finish OD: to ¢ 3.8mm J =

a DI:II:I:.:.

(b) Termination of the cables
1) CNP1 - CNP3
Solid wire: After the sheath has been stripped, the cable can be used as it is.
Sheath Core
—
7mm
(0.276in)

Twisted wire: Use the cable after stripping the sheath and twisting the core. At this time, take care to avoid
a short caused by the loose wires of the core and the adjacent pole. Do not solder the core as
it may cause a contact fault. Alternatively, a bar terminal may be used to put the wires

together.
Cable size Bar terminal type o
i Crimping tool Maker
[mm7] | AWG For 1 cable For 2 cables
0.34 22 |AI0.34-8TQ
0.5 20 [AlI0.5-8WH AI-TWIN2 X 0.5-8WH
0.75 18 [Al0.75-8GY AI-TWIN2 X 0.75-8GY .
CRIMPFOX-ZA3 Phoenix Contact
1 18 |AI1-8RD AI-TWIN2 X 1-8RD
1.5 16 |Al1.5-8BK AI-TWIN2 X 1.5-8BK
2.5 14  |AlI2.5-8BU AI-TWIN2 X 2.5-8BU

2) CNP2
CNP2 is the same as MR-J3-100A or smaller capacities. Refer to (1) (b) in this section.
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(3) Insertion of cable into 54928-0610 - 54927-0510 and 54928-0310 (Molex)
How to connect a cable to the servo amplifier power supply connector is shown below.
(a) When using the supplied cable connection lever
1) The servo amplifier is packed with the cable connection lever 54932-0000 (Molex).

[Unit: mm]
([Unit: in])
) 20.6 (0.811)
10 (0.394)
h—
-
oS <t
33! Mk
a : 4.9 (0.193)

|<—>

7.7 (0.303)_
. <+

o =

15X

1o &1

N

7.7 (0.303)

47,3

(0.185)

« 65
(0.256)

ar--:

3.4
——————— 0.134)
| oo |
I |

2) Cable connection procedure

Cable connection lever

1) Attach the cable connection lever to the housing.
(Detachable)

2) Push the cable connection lever in the direction
of arrow.

3) Hold down the cable connection lever and insert
the cable in the direction of arrow.

4) Release the cable connection lever.
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(b) Inserting the cable into the connector
1) Applicable flat-blade screwdriver dimensions
Always use the screwdriver shown here to do the work.

[Unit: mm]

(RO.3) 22 P
- . (22) | _ 3
Cr—a_——"—+%1

i
(RO.3)
U)'V
P
™ _/—\—/

ﬁ

1) Insert the screwdriver into the square hole.
Insert it along the top of the square hole to insert it smoothly.

2) If inserted properly, the screwdriver is held.

3) With the screwdriver held, insert the cable in the direction
of arrow. (Insert the cable as far as it will go.)

4) Releasing the screwdriver connects the cable.



3. SIGNALS AND WIRING

3) When using the flat-blade screwdriver - part 2

] —

1) Insert the screwdriver into the 2) Push the screwdriver in the 3) With the screwdriver pushed, insert the cable in the
square window at top of the direction of arrow. direction of arrow. (Insert the cable as far as it will go.)

connector.

4) Releasing the screwdriver connects the cable.

(4) How to insert the cable into PC4/6-STF-7.62-CRWH or PC4/3-STF-7.62-CRWH connector
Insert the core of the cable into the opening and tighten the screw with a flat-blade screwdriver so that the
cable does not come off. (Tightening torque: 0.5 to 0.6N m(4.425 to 5.31 Ib in)) Before inserting the cable
into the opening, make sure that the screw of the terminal is fully loose.
When using a cable of 1.5mm? or less, two cables may be inserted into one opening.

© Flat-blade screwdriver SZS 0.6x 3.5

Servo amplifier !
(phoenix contact)

power supply connector
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3.4 Connectors and signal arrangements

POINT |

= The pin configurations of the connectors are as viewed from the cable
connector wiring section.
- Refer to (2) in this section for CN1 signal assignment.

(1) Signal arrangement
The servo amplifier front view shown is that of the MR-J3-20A or less. Refer to Chapter 10 Outline
Drawings for the appearances and connector layouts of the other servo amplifiers.

CN5 (USB connector)
Refer to Section 12.6.

L o CN3 (RS-422 connector)
L ’ Z Refer to Section 13.1.
Ll e 9 CN1
Nl = o \
Z
LD
P2 o = 1 26
o 2 27
e T mi}
cll e 2 3 28
ol e 4 29
Lu ol - 5 30
= Z
La1 Q O 6 31
Ulle 7 32
vl 8 33
oo
w il e |5 S 9 34
I
10 35
o ()2 11 36
_E( Ol 12 37
/ v %
CN2 / _]E 14 39
6 U O Y
=
AN 17 42
™~ The frames of the CN1 and CN2
connectors are connected to the 20 19 5 44
- PE (earth) terminal in the amplifier.
The 3M make connector is shown. 21 46
When using any other connector, 22 a7
refer to Section 12.1.2.
23 48
24 49
25 50
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(2) CN1 signal assignment

The signal assignment of connector changes with the control mode as indicated below;
For the pins which are given parameter No.s in the related parameter column, their signals can be changed

using those parameters.

Pin No. (Note 1) (Note 2) 1/O Signals in Control Modes Related
I/10 P P/S S SIT T TP Parameter No.
1 P15R P15R P15R P15R P15R P15R
2 | -/IVC VC VC/VLA VLA VLA/—
3 LG LG LG LG LG LG
4 (0] LA LA LA LA LA LA
5 (0] LAR LAR LAR LAR LAR LAR
6 (0] LB LB LB LB LB LB
7 (0] LBR LBR LBR LBR LBR LBR
8 (0] LZ LZ LZ LZ LZ LZ
9 (0] LZR LZR LZR LZR LZR LZR
10 | PP PP/— —-/PP
11 | PG PG/— -/PG
12 OPC OPC/— —/OPC
13
14
15 I SON SON SON SON SON SON PD03
16 I —/SP2 SP2 SP2/SP2 SP2 SP2/— PD04
17 | PC PC/ST1 ST1 ST1/RS2 RS2 RS2/PC PDO5
18 | TL TL/ST2 ST2 ST2/RS1 RS1 RS1/TL PDO06
19 | RES RES RES RES RES RES PDO7
20 DICOM DICOM DICOM DICOM DICOM DICOM
21 DICOM DICOM DICOM DICOM DICOM DICOM
22 (0] INP INP/SA SA SA/— —/INP PD13
23 (0] ZSP ZSP ZSP ZSP ZSP ZSP PD14
24 (0] INP INP/SA SA SA/— —/INP PD15
25 (0] TLC TLC TLC TLC/VLC VLC VLC/TLC PD16
26
(Note 3) (Note 3) (Note 3)
27 | TLA TC TCITLA
TLA TLA TLA/TC
28 LG LG LG LG LG LG
29
30 LG LG LG LG LG LG
31
32
33 @) oP OoP OoP OoP OP OP
34 LG LG LG LG LG LG
35 | NP NP/— —INP
36 I NG NG/ - —ING
37
38
39
40
41 | CR CR/SP1 SP1 SP1/SP1 SP1 SP1/CR PDO8
42 | EMG EMG EMG EMG EMG EMG
43 | LSP LSP LSP LSP/— —/LSP PD10
44 I LSN LSN LSN LSN/— —/LSN PD11
45 | LOP LOP LOP LOP LOP LOP PD12
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Pin No. (Note 1) (Note 2) I/O Signals in Control Modes Related
I[e} P P/S S SIT T T/P Parameter No.
46 DOCOM DOCOM DOCOM DOCOM DOCOM DOCOM
47 DOCOM DOCOM DOCOM DOCOM DOCOM DOCOM
48 ) ALM ALM ALM ALM ALM ALM
49 O RD RD RD RD RD RD PD18
50

Note 1. I: Input signal, O: Output signal
2. P: Position control mode, S: Speed control mode, T: Torque control mode, P/S: Position/speed control changeover mode,
S/T: Speed/torque control changeover mode, T/P: Torque/position control changeover mode
3. TLA can be used when TL is made usable by setting the parameter No. PD03 to PD08/PD10 to PD12.

(3) Explanation of abbreviations

Abbreviation Signal Name Abbreviation Signal Name

SON Servo-on TLC Limiting torque

LSP Forward rotation stroke end VLC Limiting speed

LSN Reverse rotation stroke end RD Ready

CR Clear ZSP Zero speed

SP1 Speed selection 1 INP In-position

SP2 Speed selection 2 SA Speed reached

PC Proportion control ALM Trouble

ST1 Forward rotation start WNG Warning

ST2 Reverse rotation start BWNG Battery warning

TL Torque limit selection OoP Encoder Z-phase pulse (open collector)
RES Reset MBR Electromagnetic brake interlock
EMG Emergency stop LZ Encoder Z-phase pulse

LOP Control selection LZR (differential line driver)

VC Analog speed command LA Encoder A-phase pulse

VLA Analog speed limit LAR (differential line driver)

TLA Analog torque limit LB Encoder B-phase pulse

TC Analog torque command LBR (differential line driver)

RS1 Forward rotation selection DICOM Digital I/F power supply input
RS2 Reverse rotation selection OPC Open collector power input

PP DOCOM Digital I/F common

NP . . P15R 15VDC power supply

Forward/reverse rotation pulse train
PG LG Control common
NG SD Shield
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3.5 Signal explanations

For the I/O interfaces (symbols in I/O division column in the table), refer to Section 3.6.2.

In the control mode field of the table

P : Position control mode, S: Speed control mode, T: Torque control mode

O : Denotes that the signal may be used in the initial setting status.

A : Denotes that the signal may be used by setting the corresponding parameter No. PD03 to PD08, PD10 to
PD12, PD13 to PD16, PD18.
The pin No.s in the connector pin No. column are those in the initial status.

(1) /O devices

(a) Input devices

Connec- o Control
Device Symbol | tor pin Functions/Applications o mode
division
No. PIS|T
Servo-on SON | CN1-15 [Turn SON on to power on the base circuit and make the servo DI-1 O10]0
amplifier ready to operate (servo-on).
Turn it off to shut off the base circuit and coast the servo motor.
Set "0JOO4" in parameter No. PDO1 to switch this signal on
(keep terminals connected) automatically in the servo
amplifier.
Reset RES | CN1-19 | Turn RES on for more than 50ms to reset the alarm. DI-1 O10]0
Some alarms cannot be deactivated by the reset (RES). Refer to
Section 9.2.
Turning RES on in an alarm-free status shuts off the base circuit.
The base circuit is not shut off when "O0O10"is set in parameter No.
PD20.
Forward rotation| LSP CN1-43 | To start operation, turn LSP/LSN on. Turn it off to bring the motor to DI-1 010
stroke end a sudden stop and make it servo-locked.
Set "JOO1" in parameter No. PD20 to make a slow stop.
(Refer to Section 5.4.3.)
(Note) Input signals Operation
CCW CW
LSP LSN L L
direction | direction
1 1 O O
0 1 O
Reverse rotation| LSN CN1-44 1 0 O
stroke end 0 0
Note. O: off
1l:on
Set parameter No. PDO01 as indicated below to switch on the signals
(keep terminals connected) automatically in the servo amplifier:
Parameter No. PDO1 | Automatic ON
0400 LSP
[mf: ] LSN
When LPS or LSN turns OFF, an external stroke limit warning (AL.
99) occurs, and Warning (WNG) turns OFF. However, when using
WNG, set the parameter No. PD13 to PD16/PD18 to make it usable.
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Connec- Control
. . . o /0 mode
Device Symbol | tor pin Functions/Applications .
division
No. PIS|T
External torque TL CN1-18 [ Turn TL off to make Forward torque limit (parameter No. PA11) and DI-1 ofla
limit selection Reverse torque limit (parameter No. PA12) valid, or turn it on to
make Analog torque limit (TLA) valid.
For detalils, refer to (5), Section 3.6.1.
Internal TL1 When using this signal, make it usable by making the setting of DI-1 A|ATA
torque limit parameter No. PD03 to PD08, PD10 to PD12.
selection For details, refer to (5), Section 3.6.1.
Forward rotation ST1 CN1-17 | Used to start the servo motor in any of the following directions: DI-1 O
start (Note) Input signals o
Servo motor starting direction
ST2 ST1
0 0 Stop (servo lock)
Reverse rotation ST2 CN1-18 0 1 CCW
start 1 0 CWwW
1 1 Stop (servo lock)
Note. 0O: off
1:on
If both ST1 and ST2 are switched on or off during operation, the
servo motor will be decelerated to a stop according to the parameter
No. 12 setting and servo-locked.
When "00O0O1" is set in parameter No. PC23, the servo motor is not
servo-locked after deceleration to a stop.
Forward rotation RS1 CN1-18 [ Used to select any of the following servo motor torque generation DI-1 O
selection directions:
(Note) Input signals . o
Torque generation direction
RS2 RS1
0 0 Torque is not generated.
Reverse rotation RS2 CN1-17 0 1 Forward rotation in driving mode / reverse
selection rotation in regenerative mode
1 0 Reverse rotation in driving mode / forward
rotation in regenerative mode
1 1 Torque is not generated.
Note. 0: off
1:on
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Connec- /o Control
Device Symbol | tor pin Functions/Applications o mode
division
No. PIS|T
Speed selection 1 SP1 CN1-41 | <Speed control mode> DI-1 olo

Used to select the command speed for operation.
When using SP3, make it usable by making the setting of parameter
No. PD03 to PD08, PD10 to PD12.

Speed selection 2 SP2 CN1-16 (NOTE) Input DI-1 olo
signals Speed command
SP3 | SP2 | SP1
0 0 0 |Analog speed command (VC)
0 0 1 |Internal speed command 1 (parameter No. PC05)
0 1 0 |[Internal speed command 2 (parameter No. PC06)
Speed selection 3 SP3 0 1 1 |Internal speed command 3 (parameter No. PCQ7) DI-1 Al A
1 0 0 | Internal speed command 4 (parameter No. PC08)
1 0 1 |Internal speed command 5 (parameter No. PC09)
1 1 0 |Internal speed command 6 (parameter No. PC10)
1 1 1 |Internal speed command 7 (parameter No. PC11)
Note. O: off

1:on
<Torque control mode>
Used to select the limit speed for operation.
When using SP3, make it usable by making the setting of parameter
No. PDO03 to PD08, PD10 to PD12.

(NOTE) Input
signals Speed limit
SP3 | SP2 | SP1
0 0 0 | Analog speed limit (VLA)
0 0 1 |Internal speed limit 1 (parameter No. PCO05)
0 1 0 |Internal speed limit 2 (parameter No. PC06)
0 1 1 |Internal speed limit 3 (parameter No. PC07)
1 0 0 |Internal speed limit 4 (parameter No. PC08)
1 0 1 |Internal speed limit 5 (parameter No. PC09)
1 1 0 |Internal speed limit 6 (parameter No. PC10)
1 1 1 |Internal speed limit 7 (parameter No. PC11)
Note. 0: off

1:0n




3. SIGNALS AND WIRING

Connec- Control
Device Symbol | tor pin Functions/Applications I/O mode
division
No. PIS|T
Proportion control PC CN1-17 [ Turn PC on to switch the speed amplifier from the proportional DI-1 ola
integral type to the proportional type.

If the servo motor at a stop is rotated even one pulse due to any
external factor, it generates torque to compensate for a position shift.
When the servo motor shaft is to be locked mechanically after
positioning completion (stop), switching on the proportion control
(PC) upon positioning completion will suppress the unnecessary
torque generated to compensate for a position shift.

When the shaft is to be locked for a long time, switch on the
proportion control (PC) and torque control (TL) at the same time to

make the torque less than the rated by the analog torque limit.

O
O

Emergency stop EMG | CN1-42 | Turn EMG off (open between commons) to bring the motor to an DI-1 O
emergency stop state, in which the base circuit is shut off and the
dynamic brake is operated.

Turn EMG on (short between commons) in the emergency stop state
to reset that state.

Clear CR CN1-41 | Turn CR on to clear the position control counter droop pulses on its DI-1 O
leading edge. The pulse width should be 10ms or more.

The delay amount set in parameter No. PB03 (position command
acceleration/deceleration time constant) is also cleared.

When the parameter No. 42 setting is "] 11", the pulses are
always cleared while CR is on.

Electronic gear CM1 When using CM1 and CM2, make them usable by the setting of DI-1 A
selection 1 parameters No. PD03 to PD08, PD10 to PD12.

The combination of CM1 and CM2 gives you a choice of four
different electronic gear numerators set in the parameters.

CM1 and CM2 cannot be used in the absolute position detection
system.

Electronic gear CM2 (Note) Input signals ) DI-1 A
) Electronic gear molecule
selection 2 CM2 CM1

Parameter No. PAO6
Parameter No. PC32
Parameter No. PC33
Parameter No. PC34

|k ]|]O|O
= |O | |O

Note. 0: off
1:0on

Gain changing CDP When using this signal, make it usable by the setting of parameter DI-1 AlAA
No. PD03 to PD08, PD10 to PD12.

Turn CDP on to change the load inertia moment ratio and gain
values into the parameter No. PB29 to PB32 values.
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Connec- Control
Device Symbol | tor pin Functions/Applications . I/O mode
division
No. P | S | T
Control change LOP CN1-45 | <Position/speed control change mode> DI-1 Refer to
Used to select the control mode in the position/speed control change Functions/
mode. Appli-
cations.
(Note) LOP Control mode
0 Position
1 Speed
Note. 0O: off
1:on
<Speed/torque control change mode>
Used to select the control mode in the speed/torque control change
mode.
(Note) LOP Control mode
0 Speed
1 Torque
Note. 0O: off
1:on
<Torque/position control mode>
Used to select the control mode in the torque/position control change
mode.
(Note) LOP Control mode
0 Torque
1 Position
Note. 0O: off
1:on
Second STAB2 When using this signal, set the parameter No. PD03 to PD08/PD10 DI-1 NN
acceleration/decel to PD12 to make it usable.
eration selection This signal allows selection of the acceleration/deceleration time
constant at servo motor rotation in the speed control mode or torque
control mode. The S-pattern acceleration/deceleration time constant
is always uniform.
(Note) STAB2 | Acceleration/deceleration time constant
Acceleration time constant
0 (parameter No. PC10)
Deceleration time constant
(parameter No. PC11)
Acceleration time constant 2
1 (parameter No. PC30)
Deceleration time constant 2
(parameter No. PC31)
Note. 0O: off
1:on
ABS transfer ABSM | CN1-17 | ABS transfer mode request device. DI-1 @)
mode The CN1-17 pin acts as ABSM only during absolute position data
transfer. (Refer to Chapter 14.)
ABS request ABSR | CN1-18 | ABS request device. DI-1 O
The CN1-18 pin acts as ABSR only during absolute position data
transfer. (Refer to Chapter 14.)

3-24
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(b) Output devices

Connec- Control
Device Symbol | tor pin Functions/Applications ) I/O mode
division
No. PIS|T
Trouble ALM | CN1-48 | ALM turns off when power is switched off or the protective circuitis| DO-1 |O[O|O
activated to shut off the base circuit.
Without alarm occurring, ALM turns on within 1.5s after power-on.
Ready RD CN1-49 [ RD turns on when the servo is switched on and the servo amplifieris| DO-1 [O|O|O
ready to operate.
In position INP CN1-24 [INP turns on when the number of droop pulses is in the preset in-| DO-1 |[O

position range. The in-position range can be changed using
parameter No. PA10.

When the in-position range is increased, INP-SG may be kept
connected during low-speed rotation.

INP turns on when servo on turns on.

Speed reached SA SA turns off when servo on (SON) turns off or the servomotor speed| DO-1 O
has not reached the preset speed with both forward rotation start
(ST1) and reverse rotation start (ST2) turned off. SA turns on when
the servomotor speed has nearly reached the preset speed. When
the preset speed is 20r/min or less, SA always turns on.

Limiting speed VLC CN1-25 | VLC turns on when speed reaches the value limited using any of the| DO-1 O
internal speed limits 1 to 7 (parameter No. PC05 to PC11) or the
analog speed limit (VLA) in the torque control mode.

VLC turns off when servo on (SON) turns off.

Limiting torque TLC TLC turns on when the torque generated reaches the value settothe| DO-1 [O|O
Forward torque limit (parameter No. PA1l), Reverse torque limit
(parameter No. PA12) or analog torque limit (TLA).

Zero speed ZSP CN1-23 [ ZSP turns on when the servo motor speed is zero speed (50r/min) or| DO-1 [O|O|O
less. Zero speed can be changed using parameter No. PC17.
Example

Zero speed is 50r/min

4 OFF level
Forward | 70r/min .
rotation ON level 20r/min
direction 50N/ eve (Hysteresis width)
rmin Parameter
Servo motor No. PC17
speed r/min
Parameter
Reverse | ON level No. PC17
rotation 50r/min 20r/min
direction (730':7 level - —r-=---- (Hysteresis width)
r/min
ON L
zero speed J_|_,—|_
(ZSP) OFF

ZPS turns on D when the servo motor is decelerated to 50r/min, and
ZPS turns off @ when the servo motor is accelerated to 70r/min
again.

ZPS turns on (3 when the servo motor is decelerated again to -
50r/min, and turns off @ when the servo motor speed has reached -
70r/min.

The range from the point when the servo motor speed has reached
ON level, and ZPS turns on, to the point when it is accelerated again
and has reached OFF level is called hysteresis width.

Hysteresis width is 20r/min for the MR-J3-A servo amplifier.
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Connec- Control
. . . I 1’0 mode
Device Symbol | tor pin Functions/Applications L
division
No. PIS|T

Electromagnetic MBR Set the parameter No. PD13 to PD16/PD18 or parameter No. PA04| DO-1 |[A|A[A
brake interlock to make this signal usable. Note that ZSP will be unusable.

MBR turns off when the servo is switched off or an alarm occurs.
Warning WNG To use this signal, assign the connector pin for output using| DO-1 |A|A|A

parameter No. PD13 to PD16, PD18. The old signal before

assignment will be unusable.

When warning has occurred, WNG turns on. When there is no

warning, WNG turns off within about 1.5s after power-on.
Battery warning BWNG To use this signal, assign the connector pin for output using| DO-1 |A|A|A

parameter No. PD13 to PD16, PD18. The old signal before

assignment will be unusable.

BWNG turns on when battery cable breakage warning (AL. 92) or

battery warning (AL. 9F) has occurred.

When there is no battery warning, BWNG turns off within about 1.5s

after power-on.




3. SIGNALS AND WIRING

Connec- /o Control
Signal Symbol | tor pin Functions/Applications o mode
No. division PlslT
Alarm code ACD 0 | CN1-24 | To use this signal, set "C]OJCJ1" in parameter No. PD24. DO-1 |[A|AA
ACD 1 | CN1-23 | This signal is output when an alarm occurs. When there is no alarm,
ACD 2 | CN1-22 |respective ordinary signals (RD, INP, SA, ZSP) are output.
Alarm codes and alarm names are listed below:
(Note) Alarm code
CN1- | CN1- | CN1- Alarm Name
display
22 23 24
88888 | Watchdog
AL.12 | Memory error 1
AL.13 | Clock error
AL.15 | Memory error 2
0 0 0 AL.17 |Board error
AL.19 | Memory error 3
AL.37 |Parameter error
AL8A §eria| communication
timeout
AL.8E | Serial communication error
0 0 1 AL.30 |Regenerative error
AL.33 | Overvoltage
0 1 0 AL.10 |Undervoltage
AL.45 | Main circuit device overheat
AL.46 | Servo motor overheat
0 1 1 AL.47 | Cooling fan alarm
AL.50 |Overload 1
AL.51 |Overload 2
1 0 0 AL.24 | Main circuit error
AL.32 | Overcurrent
AL.31 |Overspeed
Command pulse frequency
1 0 1 AL.35
alarm
AL.52 | Error excessive
AL.16 |Encoder error 1
1 1 0 AL.1A | Monitor combination error
AL.20 | Encoder error 2
AL.25 | Absolute position erase
Note. 0: off
1:0n
Variable gain CDPS CDPS is on during variable gain. DO-1 Alala
selection
Absolute position | ABSV ABSV turns on when the absolute position is erased. DO-1 A
erasing
ABS transmission | ABSBO | CN1-22 | Outputs ABS transmission data bit 0. CN1-22 acts as ABSBO only| DO-1 o
data bit 0 during ABS transmission data transmission. (Refer to Chapter 14.)
ABS transmission | ABSB1 | CN1-23 | Outputs ABS transmission data bit 1. CN1-23 acts as ABSB1 only| DO-1 o
data bit 1 during ABS transmission data transmission. (Refer to Chapter 14.)
ABS transmission | ABST | CN1-25 |Outputs ABS transmission data ready. CN1-25 acts as ABST only| DO-1 o
data ready during ABS transmission data transmission. (Refer to Chapter 14.)
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(2) Input signals

Connec- 1o Control
Signal Symbol | tor pin Functions/Applications L mode
division
No. P|IS|T
Analog torque TLA CN1-27 [ To use this signal in the speed control mode, set any of parameters| Analog [O| A
limit No. PD13 to PD16, PD18 to make TL available. input
When the analog torque limit (TLA) is valid, torque is limited in the
full servo motor output torque range. Apply 0 to +10VDC across TLA-
LG. Connect the positive terminal of the power supply to TLA.
Maximum torque is generated at +10V. (Refer to (5) in Section
3.6.1.) Resolution: 10bit
Analog torque TC Used to control torque in the full servo motor output torque range. Analog O
command Apply 0 to £8VDC across TC-LG. Maximum torque is generated at| input
+8V. (Refer to (1) in Section 3.6.3.)
The torque at £8V input can be changed using parameter No. PC13.
Analog speed VC CN1-2 [Apply 0to+10VDC across VC-LG. Speed set in parameter No. PC12| Analog O
command is provided at +10V. (Refer to (1) in Section 3.6.2.) input
Resolution:14bit or equivalent
Analog speed limit| VLA Apply 0 to +10VDC across VLA-LG. Speed set in parameter No.| Analog O
PC12 is provided at +10V (Refer to (3) in Section 3.6.3.). input
Forward rotation PP CN1-10 | Used to enter a command pulse train. DI-2 O
pulse train NP CN1-35 | - In the open collector system (max. input frequency 200kpps):
Reverse rotation PG CN1-11 Forward rotation pulse train across PP-SG
pulse train NG CN1-36 Reverse rotation pulse train across NP-SG
* In the differential receiver system (max. input frequency 1Mpps):
Forward rotation pulse train across PG-PP
Reverse rotation pulse train across NG-NP
The command pulse train form can be changed using
parameter No. PA13.
(3) Output signals
Connect Control
Signal Symbol | or pin Functions/Applications ) I/O mode
division
No. PIS|T
Encoder Z-phase OoP CN1-33 | Outputs the zero-point signal of the encoder. One pulse is output per| DO-2 |O[O|O
pulse servo motor revolution. OP turns on when the zero-point position is
(Open collector) reached. (Negative logic)
The minimum pulse width is about 400us. For home position return
using this pulse, set the creep speed to 100r/min. or less.
Encoder A-phase LA CN1-4 |Outputs pulses per servo motor revolution set in parameter No. PA15( DO-2 [O|O|O
pulse LAR CN1-5 [in the differential line driver system. In CCW rotation of the servo
(Differential line motor, the encoder B-phase pulse lags the encoder A-phase pulse
driver) by a phase angle of /2.
Encoder B-phase LB CN1-6 | The relationships between rotation direction and phase difference of
pulse LBR CN1-7 |[the A- and B-phase pulses can be changed using parameter No.
(Differential line PC19.
driver)
Encoder Z-phase Lz CN1-8 |The same signal as OP is output in the differential line driver system. DO-2 (O[O0
pulse LZR CN1-9
(Differential line
driver)
Analog monitor 1 MO1 CN6-3 | Used to output the data set in parameter No. PC14 to across MO1-| Analog [O | O[O
LG in terms of voltage. Resolution 10 bits output
Analog monitor 2 MO2 CN6-2 |Used to output the data set in parameter No. PC15 to across MO2-[ Analog O[O [ O
LG in terms of voltage. Resolution 10 bits output
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(4) Communication

POINT |

- Refer to Chapter 13 for the communication function.

Connec- Control
Signal Symbol | tor pin Functions/Applications ) I/O mode
division
No. PIS|T
RS-422 I/F SDP CN3-5 | Terminals for RS-422 communication. (Refer to Chapter 13.) OO0
SDN CN3-4
RDP CN3-3
RDN CN3-6
RS-422 TRE CN3-8 | Termination resistor connection terminal of RS-422 interface. OO0
termination When the servo amplifier is the termination axis, connect this
terminal to RDN (CN3-6).
(5) Power supply
Connec- Control
Signal Symbol | tor pin Functions/Applications 1/O division| mode
No. P|IS|T
Digital I/F power | DICOM [ CN1-20 [Used to input 24VDC (300mA) for input interface. The power supply O|10[0
supply input CN1-21 |capacity changes depending on the number of I/O interface points to
be used.
Connect the positive terminal of the 24VDC external power supply.
24VDC+10%
Open collector OPC | CN1-12 [When inputting a pulse train in the open collector system, supply O|10[0
power input this terminal with the positive (+) power of 24VDC.
Digital I/F DOCOM [ CN1-46 | Common terminal for input signals such as SON and EMG. Pins are O|10[0
common CN1-47 | connected internally.
Separated from LG.
15VDC power P15R | CN1-1 |Outputs 15VDC to across P15R-LG. Available as power for TC, O|10[0
supply TLA, VC, VLA.
Permissible current: 30mA
Control common LG CN1-3 | Common terminal for TLA, TC, VC, VLA, FPA, FPB, OP ,MO1, MO2 o100
CN1-28 [and P15R.
CN1-30 | Pins are connected internally.
CN1-34
CN3-1
CN3-7
CN6-1
Shield SD Plate | Connect the external conductor of the shield cable. O10[0O
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3.6 Detailed description of the signals
3.6.1 Position control mode

(1) Pulse train input
(a) Input pulse waveform selection

Command pulses may be input in any of three different forms, for which positive or negative logic can

be chosen. Set the command pulse train form in parameter No. PA13. Refer to Section 5.1.10 for
details.

(b) Connections and waveforms
1) Open collector system
Connect as shown below:

Servo amplifier

24VDC | opc

DOCOM

Approx.
1.2kQ

PP

Approx.
1.2kQ

The explanation assumes that the input waveform has been set to the negative logic and forward and
reverse rotation pulse trains (parameter No. PA13 has been set to 0010). Their relationships with
transistor ON/OFF are as follows:

Forward rotation

pulse train | (opp)l(om‘ (OFF)l(ON)| (OFF)
(transistor)

Reverse rotation

pulse train (OFF) (ON) | (OFF) | (ON) | (OFF) | (ON)

(transistor)

Forward rotation command Reverse rotation command
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2) Differential line driver system
Connect as shown below:

Servo amplifier

Approx.
e ~ PP 1000 ﬁ

Pe o
s NP 1606 ’

Ijé NG

SD

The explanation assumes that the input waveform has been set to the negative logic and forward and
reverse rotation pulse trains (parameter No. PA13 has been set to 0010).
The waveforms of PP, PG, NP and NG are based on that of the ground of the differential line driver.

Forward rotation

pulse train
EPP I
e [ [ L[]
Reverse rotation
pulse train |

4" |
NG |
A

Forward rotation command | Reverse rotation command

]
]
T

(2) In-position (INP)
PF-SG are connected when the number of droop pulses in the deviation counter falls within the preset in-
position range (parameter No. PA16). INP turns on when low-speed operation is performed with a large
value set as the in-position range.

ON
Servo-on (SON)
OF

F
Yes
Alarm
No
/ m_f In-position range
Droop pulses T T
1 1
[ ition (INP) N | |
n position
P OFF
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(3) Ready (RD)

ON
Servo-on (SON)
OFF

Yes
No

Alarm

100ms or less  10ms or less > 10ms or less

ead ( {D)
y

(4) Electronic gear switching
The combination of CM1 and CM2 gives you a choice of four different electronic gear numerators set in the
parameters.
As soon as CM1/CM2 is turned ON or OFF, the molecule of the electronic gear changes. Therefore, if any
shock occurs at this change, use position smoothing (parameter No. PB03) to relieve shock.

(Note) External input signal Electronic gear molecule
CM2 CM1

0 0 Parameter No. PAO6
0 1 Parameter No. PC32
1 0 Parameter No. PC33
1 1 Parameter No. PC34

Note. O: off
1:on

(5) Torque limit

- If the torque limit is canceled during servo lock, the servomotor may suddenly
CAUTION ; . L .
rotate according to position deviation in respect to the command position.

(a) Torque limit and torque
By setting parameter No. PA11l (forward torque limit) or parameter No. PA12 (reverse torque limit),
torque is always limited to the maximum value during operation. A relationship between the limit value
and servo motor torque is shown below.
CW direction Max. torque CCW direction

100 0 100 [%]
Torque limit value in  Torque limit value in
parameter No. PA12 parameter No. PA11

A relationship between the applied voltage of the analog torque limit (TLA) and the torque limit value of
the servo motor is shown below. Torque limit values will vary about 5% relative to the voltage depending
on products.

At the voltage of less than 0.05V, torque may vary as it may not be limited sufficiently. Therefore, use
this function at the voltage of 0.05V or more.

S 100 f---mmmmeme e Servo amplifier
E
g TL |(Note)
£ P
£ A% DOCOM
g P15R
ol . TLA
0 0.05 10 ; - —=- LG
TLA application voltage [V] apan resistor K
TLA application voltage vs. RRS10 or equivalent SD
torque limit value

Note. For the sink I/O interface. For the source I/O interface, refer to Section 3.8.3.
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(b) Torgue limit value selection
As shown below, the forward torque limit (parameter No. PA11), or reverse torque limit (parameter No.
PA12) and the analog torque limit (TLA) can be chosen using the external torque limit selection (TL).
When internal torque limit selection (TL1) is made usable by parameter No. PD03 to PD08, PD10 to
PD12, internal torque limit 2 (parameter No. PC35) can be selected. However, if the parameter No.
PA11 and parameter No. PA12 value is less than the limit value selected by TL/TL1, the parameter No.
PA11 and parameter No. PA12 value is made valid.

(Note) External Input Signals Validated Torque Limit Values
TLL TL Limit Value Status CCW driving/CW CW driving/CCW
regeneration regeneration
0 0 Parameter No. PA11l | Parameter No. PA12
TLA > Parameter No. PA11 Parameter No. PA11 | Parameter No. PA12
0 1 Parameter No. PA12
Parameter No. PA11
<
LA Parameter No. PA12 TLA LA
Parameter No. PC35 > Parameter No. PA11 Parameter No. PA11 | Parameter No. PA12
Parameter No. PA12
1 0 Parameter No. PA11
Parameter No. PC35 < ' Parameter No. PC35 | Parameter No. PC35
Parameter No. PA12
1 1 TLA > Parameter No. PC35 | Parameter No. PC35 | Parameter No. PC35
TLA < Parameter No. PC35 TLA TLA
Note. 0: off
1:0n

(c) Limiting torque (TLC)
TLC turns on when the servo motor torque reaches the torque limited using the forward torque limit,
reverse torque limit or analog torque limit.
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3.6.2 Speed control mode

(1) Speed setting
(a) Speed command and speed
The servo motor is run at the speeds set in the parameters or at the speed set in the applied voltage of
the analog speed command (VC). A relationship between the analog speed command (VC) applied
voltage and the servo motor speed is shown below:
The maximum speed is achieved at +10V. The speed at =10V can be changed using parameter No.
PC12.

1
Speed[r/min] ! CCW direction

-10 !
| 0 +10

CW direction | VC applied voltage [V]
I

***** Rated speed \<
Reverse rotation (CW)

The following table indicates the rotation direction according to forward rotation start (ST1) and reverse
rotation start (ST2) combination:

(Notel) External input signals (Note2) Rotation direction
Analog speed command (VC) Internal speed
ST2 ST1 - -
+ Polarity ov — Polarity commands
0 0 Stop Stop Stop Stop
(Servo lock) (Servo lock) (Servo lock) (Servo lock)
CCW Stop Cw CCW
1 0 cwW (No servo lock) CCw CwW
1 1 Stop Stop Stop Stop
(Servo lock) (Servo lock) (Servo lock) (Servo lock)
Note 1. O: off
1:on

2. If the torque limit is canceled during servo lock, the servomotor may suddenly rotate according to position deviation in
respect to the command position.

Generally, make connection as shown below:

Servo amplifier

O w- ST1 (Note)
\O—l' ST2
DOCOM
% ""‘z. P15R
2kQD= kL I've
: — LG
Japan resistor e SD
RRS10 or equivalent

Note. For the sink I/O interface. For the source 1/O interface, refer to Section 3.8.3.
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(b) Speed selection 1 (SP1), speed selection 2 (SP2) and speed command value
Choose any of the speed settings made by the internal speed commands 1 to 3 using speed selection 1
(SP1) and speed selection 2 (SP2) or the speed setting made by the analog speed command (VC).

(Note) External input signals
Speed command value

SP2 SP1
0 0 Analog speed command (VC)
0 1 Internal speed command 1 (parameter No. PC05)
1 0 Internal speed command 2 (parameter No. PC06)
1 1 Internal speed command 3 (parameter No. PC07)

Note. O: off
1:on

By making speed selection 3 (SP3) usable by setting of parameter No. 43 to 48, you can choose the
speed command values of analog speed command (VC) and internal speed commands 1 to 7.

(Note) External input signals
Speed command value
SP3 SP2 SP1
0 0 0 Analog speed command (VC)
0 0 1 Internal speed command 1 (parameter No. PC05)
0 1 0 Internal speed command 2 (parameter No. PC06)
0 1 1 Internal speed command 3 (parameter No. PC07)
1 0 0 Internal speed command 4 (parameter No. PC08)
1 0 1 Internal speed command 5 (parameter No. PC09)
1 1 0 Internal speed command 6 (parameter No. PC10)
1 1 1 Internal speed command 7 (parameter No. PC11)
Note. O: off
1:0n

The speed may be changed during rotation. In this case, the values set in parameters No. PC10, PC11
and 12 are used for acceleration/deceleration.

When the speed has been specified under any internal speed command, it does not vary due to the
ambient temperature.

(2) Speed reached (SA)
SA turns on when the servo motor speed has nearly reached the speed set to the internal speed command
or analog speed command.
Internal speed

: Internal speed | command 2
Set speed selection P

command 1
ON : i :
Start (ST1,8T2)  Srr ‘
Servo motor speed L/ E DY :
Speed reached (SA) Jc L

(3) Torgue limit
As in Section 3.6.1 (5).
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3.6.3 Torque control mode

(1) Torque control
(a) Torqgue command and torque
A relationship between the applied voltage of the analog torque command (TC) and the torque by the
servo motor is shown below.
The maximum torque is generated at £8V. Note that the torque at =8V input can be changed with
parameter No. PC13.

!
Speed[r/min] ! CCW direction

-10 !
| 0 +10
CW direction , VC applied voltage [V]

----- Rated speed \-<
Reverse rotation (CW)
Generated torque limit values will vary about 5% relative to the voltage depending on products.
Also the torque may vary if the voltage is low (—0.05 to +0.05V) and the actual speed is close to the
limit value. In such a case, increase the speed limit value.
The following table indicates the torque generation directions determined by the forward rotation
selection (RS1) and reverse rotation selection (RS2) when the analog torque command (TC) is used.

(Note) External input signals Rotation direction
Torque control command (TC)
RS2 RS1 - -
+ Polarity ov — Polarity
0 0 Torque is not generated. Torque is not generated.

CCW (reverse rotation in

CW (forward rotation in
driving mode/forward (forw on!

0 1 o ] driving mode/reverse rotation
rotation in regenerative ) ]
. in regenerative mode)
mode) Torque is not
CW (forward rotation in generated.

L CCW (reverse rotation in
driving mode/reverse

1 0 o ) driving mode/forward rotation
rotation in regenerative . .
in regenerative mode)
mode)
1 1 Torque is not generated. Torque is not generated.
Note. 0: off
1:on

Generally, make connection as shown below:

Servo amplifier

>~
Pz\o L Ezg (Note)

| DOCOM
f————=2—- TC
—8to+8v ' LG
T SD

Note. For the sink I/O interface. For the source I/O interface, refer to Section 3.8.3.
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(b) Analog torque command offset
Using parameter No. PC38, the offset voltage of —999 to +999mV can be added to the TC applied
voltage as shown below.

Max. torque .
@ i
=} I
<) |
2 i
© |
Q I
s :
o .~ Parameter No. PC38 offset range
8 | —999 to+999mV
0 +8(-8)

TC applied voltage [V]

(2) Torque limit
By setting parameter No. PA11 (forward torque limit) or parameter No. PA12 (reverse torque limit), torque
is always limited to the maximum value during operation. A relationship between limit value and servo
motor torque is as in (5) in section 3.4.1. Note that the analog torque limit (TLA) is unavailable.

(3) Speed limit
(a) Speed limit value and speed

The speed is limited to the values set in parameters No. PC05 to PC11 (internal speed limits 1 to 7) or
the value set in the applied voltage of the analog speed limit (VLA).
A relationship between the analog speed limit (VLA) applied voltage and the servo motor speed is
shown below.
When the servo motor speed reaches the speed limit value, torque control may become unstable. Make
the set value more than 100r/min greater than the desired speed limit value.

1
Speed[r/min] ' CCW direction

-10 !
| 0 +10

CW direction | VC applied voltage [V]
I

***** Rated speed \<

The following table indicates the limit direction according to forward rotation selection (RS1) and reverse
rotation selection (RS2) combination:

Reverse rotation (CW)

(Note) External input signals Speed limit direction
RS1 RS2 _ Analog speed limit (VLA) : Internal speed
+ Polarity — Polarity commands
1 0 CCW CWwW CCw
0 1 CW CCW CW
Note. O: off
1:on

Generally, make connection as shown below:
Servo amplifier

~o——{ SP1
~ L SP2 (Note)
____z' DOCOM,
 }+—— P15R
2kQ

2kQD< —1vC
. — 1 LG
Japan resistor L )

RRS10 or equivalent

Note. For the sink I/O interface. For the source I/O interface, refer to Section 3.8.3.

3-37
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(b) Speed selection 1(SP1)/speed selection 2(SP2)/speed selection 3(SP3) and speed limit values
Choose any of the speed settings made by the internal speed limits 1 to 7 using speed selection
1(SP1), speed selection 2(SP2) and speed selection 3(SP3) or the speed setting made by the speed
limit command (VLA), as indicated below.

(Note) Input signals -
SP3 Sp2 SP1 Speed limit value

0 0 0 Analog speed limit (VLA)
0 0 1 Internal speed limit 1 (parameter No. PCO5)
0 1 0 Internal speed limit 2 (parameter No. PC06)
0 1 1 Internal speed limit 3 (parameter No. PC07)
1 0 0 Internal speed limit 4 (parameter No. PC08)
1 0 1 Internal speed limit 5 (parameter No. PC09)
1 1 0 Internal speed limit 6 (parameter No. PC10)
1 1 1 Internal speed limit 7 (parameter No. PC11)

Note. O: off

1:on

When the internal speed limits 1 to 7 are used to command the speed, the speed does not vary with
the ambient temperature.

(c) Limiting speed (VLC)
VLC turns on when the servo motor speed reaches the speed limited using any of the internal speed
limits 1 to 7 or the analog speed limit (VLA).



3. SIGNALS AND WIRING

3.6.4 Position/speed control change mode

Set "0 O 1" in parameter No. PAO1 to switch to the position/speed control change mode. This function is not
available in the absolute position detection system.
(1) Control change (LOP)
Use control change (LOP) to switch between the position control mode and the speed control mode from
an external contact. Relationships between LOP and control modes are indicated below:

(Note) LOP Servo control mode
0 Position control mode
1 Speed control mode
Note. O: off
1:on

The control mode may be changed in the zero-speed status. To ensure safety, change control after the servo
motor has stopped. When position control mode is changed to speed control mode, droop pulses are reset.

If the signal has been switched on-off at the speed higher than the zero speed and the speed is then reduced
to the zero speed or less, the control mode cannot be changed. A change timing chart is shown below:

Position Speed Position
control mode , control mode | control mode

Zero speed
Servo motor speed level  \

ON
Zero speed (ZSP)
OFF

ON
Control change (LOP Note) | Note) !
ge (LOP) ___(Note) (Note) |

Note. When ZSP is not on, control cannot be changed if LOP is switched on-off.
If ZSP switches on after that, control cannot not be changed.

(2) Torgue limit in position control mode
As in Section 3.6.1 (5).
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(3) Speed setting in speed control mode
(a) Speed command and speed
The servo motor is run at the speed set in parameter No. 8 (internal speed command 1) or at the speed
set in the applied voltage of the analog speed command (VC). A relationship between analog speed
command (VC) applied voltage and servo motor speed and the rotation directions determined by the
forward rotation start (ST1) and reverse rotation start (ST2) are as in (a), (1) in section 3.6.2.
Generally, make connection as shown below:

----~-, Servo amplifier

\
|
|
|
I
|

E © ! SP1 (Note)
=g DOCOM
:._. ——— P15R
ZKQD- ko Ive
G
Japan resistor e )

RRS10 or equivalent

Note. For the sink 1/O interface. For the source I/O interface, refer to Section 3.8.3.

(b) Speed selection 1 (SP1), speed selection 2 (SP2) and speed command value
Choose any of the speed settings made by the internal speed commands 1 to 3 using speed selection 1
(SP1) and speed selection 2 (SP2) or the speed setting made by the analog speed command (VC).

(Note) External input signals
Speed command value

SP2 SP1
0 0 Analog speed command (VC)
0 1 Internal speed command 1 (parameter No. PC05)
1 0 Internal speed command 2 (parameter No. PC06)
1 1 Internal speed command 3 (parameter No. PC07)

Note. O: off
1:on

By making speed selection 3 (SP3) usable by setting of parameter No. 43 to 48, you can choose the
speed command values of analog speed command (VC) and internal speed commands 1 to 7.

(Note) External input signals
Speed command value
SP3 SP2 SP1
0 0 0 Analog speed command (VC)
0 0 1 Internal speed command 1 (parameter No. PC05)
0 1 0 Internal speed command 2 (parameter No. PC06)
0 1 1 Internal speed command 3 (parameter No. PC07)
1 0 0 Internal speed command 4 (parameter No. PC08)
1 0 1 Internal speed command 5 (parameter No. PC09)
1 1 0 Internal speed command 6 (parameter No. PC10)
1 1 1 Internal speed command 7 (parameter No. PC11)
Note. O: off
1:on

The speed may be changed during rotation. In this case, the values set in parameters No. PC10, PC11
and 12 are used for acceleration/deceleration.

When the internal speed command 1 is used to command the speed, the speed does not vary with the
ambient temperature.

(c) Speed reached (SA)
As in Section 3.6.2 (2).



3. SIGNALS AND WIRING

3.6.5 Speed/torque control change mode

Set "0 00O 3" in parameter No. PAO1 to switch to the speed/torque control change mode.

(1) Control change (LOP)
Use control change (LOP) to switch between the speed control mode and the torque control mode from an
external contact. Relationships between LOP and control modes are indicated below:

(Note) LOP Servo control mode
0 Speed control mode
1 Torque control mode
Note. 0O: off
1:on

The control mode may be changed at any time. A change timing chart is shown below:

Speed Torque Speed
control mode . control mode ‘ control mode

ON
Control change (LOP)
OFF

Servo motor speed W
: { (Note)

10V ! Load torque

Analog torque !
Forward rotation in driving mode

command (TC) 0

Note. When the start (ST1-ST2) is switched off as soon as the mode is changed to speed control,
the servo motor comes to a stop according to the deceleration time constant.

(2) Speed setting in speed control mode
As in Section 3.6.2 (1).

(3) Torque limit in speed control mode
As in Section 3.6.1 (5).
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(4) Speed limit in torque control mode

(a) Speed limit value and speed
The speed is limited to the limit value set in parameter No. 8 (internal speed limit 1) or the value set in

the applied voltage of the analog speed limit (VLA). A relationship between the analog speed limit (VLA)
applied voltage and the servo motor speed is as in (a), (3) in section 3.6.3.
Generally, make connection as shown below:

----~, Servo amplifier

© O 5P (Note)
””: DOCOM
[ ——P15R
2kQD: kQ L Pyia
_ = LG
Japan resistor R W SD

RRS10 or equivalent
Note. For the sink I/O interface. For the source I/O interface, refer to Section 3.8.3.

(b) Speed selection 1 (SP1) and speed limit value
Use speed selection 1 (SP1) to select between the speed set by the internal speed command 1 and the

speed set by the analog speed limit (VLA) as indicated in the following table:

(Note) External input signals

Speed command value

SP1
0 Analog speed limit (VLA)
1 Internal speed limit 1 (parameter No. PC05)
Note. 0: off
1:on

When the internal speed limit 1 is used to command the speed, the speed does not vary with the

ambient temperature.

(c) Limiting speed (VLC)
As in (c), (3) in section 3.6.3.

(5) Torque control in torque control mode
As in Section 3.6.3 (1).

(6) Torque limit in torque control mode
As in Section 3.6.3 (2).
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3.6.6 Torque/position control change mode

Set "00O0O5" in parameter No. PAO1 to switch to the torque/position control change mode.

(1) Control change (LOP)
Use control change (LOP) to switch between the torque control mode and the position control mode from
an external contact. Relationships between LOP and control modes are indicated below:

(Note) LOP Servo control mode
0 Torque control mode
1 Position control mode
Note. O: off
1:0n

The control mode may be changed in the zero-speed status.

To ensure safety, change control after the servo motor has stopped. When position control mode is
changed to torque control mode, droop pulses are reset.

If the signal has been switched on-off at the speed higher than the zero speed and the speed is then
reduced to the zero speed or less, the control mode cannot be changed. A change timing chart is shown
below:

Speed Torque Speed
control mode ,control mode, control mode

L

Zero speed I | /7
Servo motor speed  1€V€! . N/ o

AV

10v AL
Analog torque o N
command (TLA) Y NG
OV ! | | ; |
oN S L
Zero speed (ZSP) : |
OFF | ‘

ON
Control change (LOP)
OFF

(2) Speed limit in torque control mode
As in Section 3.6.3 (3).

(3) Torque control in torque control mode
As in Section 3.6.3 (1).

(4) Torque limit in torque control mode
As in Section 3.6.3 (2).

(5) Torque limit in position control mode
As in Section 3.6.1 (5).
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3.7 Alarm occurrence timing chart

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

signal is not being input, ensure safety, and reset the alarm before restartin
ACAUTION gnal g np Y g

operation.

= As soon as an alarm occurs, turn off Servo-on (SON) and power off.

When an alarm occurs in the servo amplifier, the base circuit is shut off and the servo motor is coated to a
stop. Switch off the main circuit power supply in the external sequence. To reset the alarm, switch the control
circuit power supply from off to on, press the "SET" button on the current alarm screen, or turn the reset (RES)
from off to on. However, the alarm cannot be reset unless its cause is removed.

(Note 1)
Main circuit
control circuit ON | } Power off £ Poweron |
power supply OFF— )
Base circuit ON | ] |—I;§| [ |
OFF——* i
. . | [
Dynamic brake ~ Valid & ( _x[Brake operation] (v /' | _[Brake operationk
Invalid : —
Servo-on ON | FQ'LI / l/ /{ : k/' ) J
(SON) OFF— { — (
Ready ON | |—| \ \ <
(RD) OFF— I \\ —
Trouble ON | I \) [ ‘I\LI/ [ |
(ALM) OFF— — : =]
Reset ON K | 1
L |
(RES) OFF 50ms or more 15 to 60ms (Note 2)
Alarm occurs. —4—147 e

Remove cause of trouble.

Note 1. Shut off the main circuit power as soon as an alarm occurs.
2. Changes depending on the operating status.

(1) Overcurrent, overload 1 or overload 2
If operation is repeated by switching control circuit power off, then on to reset the overcurrent
(AL.32), overload 1 (AL.50) or overload 2 (AL.51) alarm after its occurrence, without removing its
cause, the servo amplifier and servo motor may become faulty due to temperature rise. Securely
remove the cause of the alarm and also allow about 30 minutes for cooling before resuming
operation.
(2) Regenerative alarm
If operation is repeated by switching control circuit power off, then on to reset the regenerative
(AL.30) alarm after its occurrence, the external regenerative brake resistor will generate heat,
resulting in an accident.
(3) Instantaneous power failure
Undervoltage (AL.10) occurs when the input power is in either of the following statuses.
= A power failure of the control circuit power supply continues for 60ms or longer and the control
circuit is not completely off.
- The bus voltage dropped to 200VDC or less for the MR-J3-[1A, or to 158VDC or less for the MR-
J3{Al.
(4) In position control mode (incremental)
When an alarm occurs, the home position is lost. When resuming operation after deactivating the
alarm, make a home position return.
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3.8 Interfaces

3.8.1 Internal connection diagram

Servo amplifier

(Note 1) (Note 1)
P[]s [T |cnt CNifP[sS|T
Approx. 5.6kQ
SON|soN|[soN| 15 1 ”5” 21 DICOM
sp2|sp2| 16 |- g
! INP | SA RA) s
pc [sT1|Rrs2| 17 |- R /
TL [sT2[Rs1| 18 |- - ZSP|ZSP|zSP |- L
RES|RES|RES| 19 |- R | (Note 3)
: INP | SA — L —
CR [spi|sp1| 41 |- R ;
EMG 42 - T TLC|TLC|TLC L
LSP [LSP 43 : — !
! ALM - [—
LSN|LSN 4] !
rox. 9.
LoP|LOP|LOP| 45 | RD ‘ RD ‘ RD
DOCOM | 46 >
OPC 12 L ( r <lIsolated> - — - *(Ncﬁlj - - - —
24VDC v
|:||— DICOM 20 j—[ ! CNi P [sS|T
DOCOM 47 EC 4 LA —
(Note 2) ~ PP 10 Approx. 100Q  Approx. 1.2kQ ‘ 5 LAR —
L ! 5 LB Differential line
| PG 11 ‘ driver output
‘ 7 LBR —
I:CE NP 35 e (3.5mA or less)
—— NG 36 \ 8 Lz —
EC 9 LZR S
D
777N}T777777777777’4 vy 33 OoP —Opencollector
(Note 1) 34 LG output
P[s]T|cn Nowe D) _:|7
Af= ve |vLa| 2 —E—& cN3[ P [ s [T RS-422
i | 5 SDP
/"’:: TLA|TLA| TC 27—1:—& b - 4 SDN _—
N 15vDC - {1;:: 3 RDP
N P15R 1 6 RDN
! 1 LG
[
5 LG 3 L 7 LG
\ LG 28 8 TRE
X LG 30 (Note 1)
SD Casel— CN6| P | S [ T |analog monitor
e I
! IDCilOV
1 LG >y v
(Note 1)
P|]s]T |cns
VBUS
USB D-
D+
GND (Note 1) Servo motor
Nl P | S [T ] | Encoer
7 MD ; ;
8 MDR ; !
3 MR . !
4 MRR ; ;
- 2 LG T — !
! J,,Lﬁj —®
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Note 1. P: Position control mode S: Speed control mo

de

T: Torque control mode

2. For the differential line driver pulse train input. For the open collector pulse train input, make the following connection.

—

24V)ID_CE

— DUSe>—_____T1
OPC[ ™| 12
DICOM 20
DOCOM 47
PP 10
PG 11
NP 35
NG 36

L 4 [

3. For the sink 1/0O interface. For the source /O interface, refer to Section 3.8.3.

3.8.2 Detailed description of interfaces

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

(1) Digital input interface DI-1

Give a signal with a relay or open collector transistor. Refer to Section 3.8.3 for the source input.

For transistor

Servo amplifier

NI SON
«— ' 5.6kQ
Approx. SmA letc. 2
! -
Switch Gag
TR I
| L DICOM
1
Vees=1.0V 24VDC+10%
lceo=100 #A 300mA

(2) Digital output interface DO-1

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

Refer to Section 3.8.3 for the source output.

Servo amplifier

If polarity of diode is
reversed, servo

amplifier will fail.

»i
L ALM,

» X ol ~
/
er /'y Load
>—Ipocom|, .
v [

24VDC=+10%
300mA
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(3) Pulse train input interface DI-2
Give a pulse train signal in the differential line driver system or open collector system.
(a) Differential line driver system
1) Interface

Servo amplifier

Max. input pulse

10m or less frequency 1Mpps

T, T L PP(NP)

R

Am26L.S31 or equivalen?\( SD

PG(NG)

|
I
]
I
! d
: C

T
o Approx. 100Q &%
Il
Il

2) Input pulse condition

| € JLtHL tLH=tHL<0.1us
0.9 —
PP PG tc>0.35us
0.1 | tF>3us
tc || tLH

NP+ NG i.‘
S U

(b) Open collector system
1) Interface

Servo amplifier

24VDC Max. input pulse
N LOPC  frequency 200kpps

1
Approx. 1.2kQ

2m or less

-, "7 APP,NP

.DOCOM

2) Input pulse condition

tc L tHL tLH=tHL<0.24s
0.9 —|, tc>2us
PP
0.1 ] tF>3us
tc tLH
tF
NP

Y
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(4) Encoder pulse output DO-2
(a) Open collector system
Interface

Max. output current : 35mA

Servo amplifier Servo amplifier

5to 24VvDC

< 3y

o] *% jl

Photocoupler

= 1 i =

(b) Differential line driver system
1) Interface
Max. output current: 35mA

Servo amplifier Servo amplifier

v

1000 High-speed photocoupler

S

~ dD

LA _ LA
w2 Am26|_.832 or equivalent (LB, L2) P
[ B 1509|1] ¥
LAR :1 ¢ LAR o
(LBR, LZR)I (LBR, LZR)
L Ge . é
SD SD
2) Output pulse
Servo motor CCW rotation
gl T N e O
AR — L LT 1
T

e i N e N e O
R e O B e B
2]
LZ
LZR

400us or more

OP

(5) Analog input
Input impedance 10 to 12kQ

Servo amplifier

+15VDC
¥ ---~ |p1sR

Upper limit setting 2kQ ! ! Ivc, etc
2kQ)| ¢ T
o ILG Approx.

A 10kQ
SD
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(6) Analog output

Servo amplifier

MO1
(MO2)
> T Qutput voltage+10V
LG I Max. ImA
> Max. Output current Resolution: 10 bit




3. SIGNALS AND WIRING

3.8.3 Source I/O interfaces

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

(1) Digital input interface DI-1

Servo amplifier

b
\T S

SON,
otc. Approx. 5.6kQ
q LT
652
DICOM

uni
Approx. 5mA 24VDC=+10%

Vees<1.0V 300mA

lceo <100uA

(2) Digital output interface DO-1

A maximum of 2.6V voltage drop occurs in the servo amplifier.

If polarity of diode is
reversed, servo

Servo amplifier amplifier will fail.
ALM,

“ i'i A etc. (—> O
A A Load
>—DOCOM I
( 1T

24VDC+10%
300mA
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3.9 Instructions for the 3M connector

In the case of the CN1 connector, securely connect the shielded external conductor of the cable to the ground
plate as shown in this section and fix it to the connector shell.

= =
T Shlath

External conductor Sheath Core
External conductor

Pull back the external conductor to cover the sheath

Strip the sheath.

Ground plate
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3.10 Connection of servo amplifier and servo motor

3.10.1 Connection instructions

= Insulate the connections of the power supply terminals to prevent an electric
AWARNING shock P e P

= Connect the wires to the correct phase terminals (U, V, W) of the servo amplifier

and servo motor. Otherwise, the servo motor will operate improperly.
CAUTION . ,
- Do not connect AC power supply directly to the servo motor. Otherwise, a fault

may occur.

POINT |

* Refer to Section 12.1 for the selection of the encoder cable.

This section indicates the connection of the motor power supply (U, V, W). Use of the optional cable and
connector set is recommended for connection between the servo amplifier and servo motor. When the options
are not available, use the recommended products. Refer to Section 12.1 for details of the options.

(1) For grounding, connect the earth cable of the servo motor to the protective earth (PE) terminal of the servo
amplifier and connect the ground cable of the servo 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 Servo motor
amplifier
QOO ]

PE terminal @ | @

— L 09 I—

(2) Do not share the 24VDC interface power supply between the interface and electromagnetic brake. Always
use the power supply designed exclusively for the electromagnetic brake.
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3.10.2 Power supply cable wiring diagrams

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

10m or less
MR-PWS1CBLOM-A1-L
MR-PWS1CBLOM-A2-L
MR-PWS1CBL[M-A1-H

Servo amplifier MR—PWSlCiBLDM—AZ—H Servo motor
CNP3| - A
U AWG 19(red) 0
v AWG 19(white) v
W AWG 19(black) W
AWG 19(greenl/yellow) )

(b) When cable length exceeds 10m
When the cable length exceeds 10m, fabricate an extension cable as shown below. In this case, the
motor power supply cable pulled from the servo motor should be within 2m long.
Refer to Section 12.8 for the wire used for the extension cable.

2m or less

MR-PWS1CBL2M-A1-L
MR-PWS1CBL2M-A2-L
MR-PWS1CBL2M-Al-H

50m or less MR-PWS1CBL2M-A2-H
s lifier MR-PWS2CBL0O3M-A1-L S "
ervo amplitier MR-PWSZC?LOSM-AZ-L ervo motor
CNP3 Extension cable e N

0 T 1AWG 19(red) 0

v AWG 19(white) v

w e St

reen/yellow
: e
- (Note) (Note)
Relay connector for  Relay connector for motor
extension cable power supply cable
Note. Use of the following connectors is recommended when ingress protection (IP65) is necessary.
- Protective
Relay Connector Description
Structure
Connector: RM15WTP-4P P65

Relay ‘_:O””e‘;or for | Cord clamp: RM-15WTP-CP(5)
extension cable (Hirose Electric) 'L Numeral changes depending on the cable OD
Relay connector for |Connector: RM15WTJA-4S P65
motor power supply |Cord clamp: RM-15WTP-CP(8)
cable (Hirose Electric) T Numeral changes depending on the cable OD
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(2) HF-SP series servo motor
(a) Wiring diagrams
Refer to Section 12.8 for the cables used for wiring.

Servo amplifier|

24VDC power
supply for
electromagnetic
brake

Note 1. Shut off the circuit upon detection of a servo alarm.

L 50m or less N
| Servo motor
CNP3|
U U
\ \
W W
() &
&
= (Notel)
Trouble Emergency stop
(ALM) (EMG) (Note2)
+ [ © B1
E B2

2. There is no polarity in electromagnetic brake terminals B1 and B2.

(b) Connector and signal allotment
The connector fitting the servomotor is prepared as optional equipment. Refer to Section 12.1. For types
other than those prepared as optional equipment, refer to Section 3 in Servomotor Technical Reference,
Vol. 2 to select.

-

m
R
1)
C

o

Servo motor side connectors

Servo motor Electromagnetic
Power supply
brake
HF-SP52 to 152
MS3102A18-10P
HF-SP51 = 81
N10-R10P M10-R2P
HF-SP202 to 502 CN10-R10 CM10
(DDK) MS3102A22-22P (DDK)

HF-SP121 * 201

HF-SP702

CE05-2A32-17RD-B

Detector connector signal allotment

Power supply connector signal allotment
MS3102A18-10P

Brake connector signal allotment

CN10-R10P MS3102A22-22P
CE05-2A32-17PD-B
Terminal . Terminal .
Signal Signal
No. No.
1 MR @ @ i A U
2 MRR ® B Vv
3 C w
4 BAT View b D D
5 LG
6
7
8 P5
9
10 SHD

CM10-R2P
Terminal .
Signal

No.
B1

® ofj
(Note)
B2

2
View ¢ (Note)

Note. For the motor
with
electromagnetic
brake, supply
electromagnetic
brake power
(24VDC). There
is no polarity.
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3.11 Servo motor with electromagnetic brake

3.11.1 Safety precautions

= Configure the electromagnetic brake operation circuit so that it is activated not only
by the servo amplifier signals but also by an external emergency stop signal.

Contacts must be open when Circuit must be
servo-off, when an trouble (ALM) opened during
and when an electromagnetic brake emergency stop (EMG).

interlock (MBR). \
Servo motor

ACAUTION hA ENS

G 24VDC

Electromagnetic brake

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

POINT |

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

Note the following when the servo motor equipped with electromagnetic brake is used:

1) Set "OO0O1"in parameter No. PA04 to make the electromagnetic brake interlock (MBR) valid.

2) Do not share the 24VDC interface power supply between the interface and electromagnetic brake.
Always use the power supply designed exclusively for the electromagnetic brake.

3) The brake will operate when the power (24VDC) switches off.

4) While the reset (RES) is on, the base circuit is shut off. When using the servo motor with a vertical
shaft, use the electromagnetic brake interlock (MBR).

5) Switch off the servo-on (SON) after the servo motor has stopped.

3.11.2 Setting

1) Set"O0OO1"in parameter No. PAO4 to make the electromagnetic brake interlock (MBR) valid.

2) Using parameter No. PC16 (electromagnetic brake sequence output), set a time delay (Tb) at servo-off
from electromagnetic brake operation to base circuit shut-off as in the timing chart shown in (3) in this
section.
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3.11.3 Timing charts

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

(( Coasting , ,
ikl S P

Servo motor speed 0 r/min N/
1
(95ms) Tb, '

—»'—4— — e
. ON | e
Base circuit I | |
OFF ey e \ B
(95m5)| | |

Invalid(ON) ] E Electromagnetic brake

Electromagnetic ! ) !
! operation delay time
1

brake (MBR) Valid(OFF) ———— - ff

@)
Servo-on(SON) OEF J _________ >> ______

(2) Emergency stop (EMG) ON/OFF

Dynamic brake
Dynamic brake

Electromagnetic brake

Servo motor speed Electromagnetic brake

)
| e L Electromagnetic brake release
(idrﬁs[,';:;_i_ 4,5—"7(210ms)
Base circuit ON i E
OFF o ' . «_(210ms)
Electromagnetic Invalid (ON) I :Electromagnetic brake: T
brake interlock (MBR)  vajid (OFF) - - - - operaiondelaytime | ___
|
|

Invalid (ON) I
Emergency stop (EMG
gency stop ( )Valid (OFF)
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(3) Alarm occurrence

Servo motor speed

Dynamic brake

Dynamic brake
Electromagnetic brake

Electromagnetic brake

| Electromagnetic brake
! operation delay time

(10ms) , !
—_ |
- N
Base circuit ©
OFF
Electromagnetic Invalid(ON)
brake interlock (MBR) Valid(OFF) - - - -

No(ON)
Trouble (ALM)

Yes(OFF)

(4) Both main and control circuit power supplies

off

Dynamic brake
Dynamic brake
»~ Electromagnetic brake

Servo motor speed (Note) ‘ L \ Electromagnetic brake
15to 60ms I I
| I :
ON — |
Base circuit | i
OFF ; ;
| ! |
. |
Electromagnetic Invalid(ON) 4:_‘ |
. | I
brake interlock(MBR)  v/alid(OFF) | . L
| J—L_Electromagnetic brake
No(ON) ; | ' operation delay time
Trouble (ALM) |
Yes(OFF) !
|
Main circuit ON ‘
power
Control circuit OFF

Note. Changes with the operating status.

(5) Only main circuit power supply off (control circuit power supply remains on)

(10ms) !
(Note 1) i

Servo motor speed
| I
15ms or more I

ON
Base circuit

Dynamic brake
Dynamic brake
»~ Electromagnetic brake

Electromagnetic brake

|
|
OFF !
| 1

Electromagnetic

Electromagnetic brake
' operation delay time
(Note 2)

|
brake interlock Valid(OFF) |
(MBR) |
No(ON) —
Trouble (ALM) |
Yes(OFF) !
|
ON
Main circuit power
supply OFF

Note 1. Changes with the operating status.
2. When the main circuit power supply is off i

n a motor stop status,

the main circuit off warning (A.E9) occurs and the trouble (ALM) does not turn off.
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3.11.4 Wiring diagrams (HF-MP series = HF-KP series servo motor)

POINT |

- For HF-SP series servo motors, refer to Section 3.10.2 (2).

(1) When cable length is 10m or less

10m or less
24VDC power MR-BKS1CBLCIM-Al L‘
supply for - -AL-
electromagnetic mggﬁg}ggtmh’ﬂﬁh
brake (Note 1) i 0M-A1-H | servo motor
Trouble MR-BKS1CBLCM-A2-H
(ALM) Emergency stop (EMG) - A |(Note3)
r Lo o oTc AWG20 o1
(Note 2)
_ AWG20 B2

Note 1. Shut off the circuit on detection of the servo amplifier alarm.
2. Connect a surge absorber as close to the servo motor as possible.
3. There is no polarity in electromagnetic brake terminals (B1 and B2).

When fabricating the motor brake cable MR-BKS1CBL-COM-H, refer to Section 12.1.4.

(2) When cable length exceeds 10m

When the cable length exceeds 10m, fabricate an extension cable as shown below on the customer side. In
this case, the motor power supply cable pulled from the servo motor should be within 2m long.
Refer to Section 12.8 for the wire used for the extension cable.

2m or less
MR-BKS1CBL2M-A1-L
24VDC power MR-BKS1CBL2M-A2-L
supply for 50m or less MR-BKS1CBL2M-A1-H
electromagnetic . MR-BKS1CBL2M-A2-H
bk O (Note 1) EXxtension cable MR-BKS2CBLO3M-A1-L | Servo motor
Trouble (To be fabricated) MR-BKS2CBLO3M-A2-L
(ALM) Emergency stop (EMG) —————|(Note 4)
+ —O0 O ’)TO 1] AWG20 B1
(Note 2)
. AWG20 B2
(Note 3) (Note 3)

Relay connector for

- Relay connector for motor
extension cable

power supply cable

Note 1. Shut off the circuit on detection of the servo amplifier alarm.
2. Connect a surge absorber as close to the servo motor as possible.
3. Use of the following connectors is recommended when ingress protection (IP65) is necessary.
4. There is no polarity in electromagnetic brake terminals (B1 and B2).

L Protective
Relay Connector Description

Structure
Relay connector for |CM10-CR2P-* IP65
extension cable (DDK) T Wire size: S, M, L
Relay connector for [CM10-SP2S-* IP65
motor power supply [(DDK) T wire size: S, M, L
cable
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3.12 Grounding

= Ground the servo amplifier and servo motor securely.

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

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

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

Control box
Servo motor
NFB MC Servo amplifier CN2
(Note) —0 | o b\]\o— L L
Power supply = . | (Encoder
3-phase L % o~
20010 230VAC, © | O % oL
1-phase £
230VAC —0 o - b\lwi)— L3
or L11 FYTTTTTTIT T
1-phase U
100 to 120VAC v
W

Ensure to connect it to PE
terminal of the servo amplifier.
Do not connect it directly to
the protective earth of

the control panel.

Programmable
controller

Outer
box

| Protective earth(PE) |

Note. For 1-phase 230VAC or 1-phase 100 to 120VAC, connect the power supply to L1 L2 and leave L3 open.
There is no Ls for 1-phase 100 to 120VAC power supply.
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MEMO

- 60



4. STARTUP

4. STARTUP

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

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

- Take safety measures, e.g. provide covers, to prevent accidental contact of hands
and parts (cables, etc.) with the servo amplifier heat sink, regenerative brake

A CAUTION resistor, servo motor, etc. since they may be hot while power is on or for some time

after power-off. Their temperatures may be high and you may get burnt or a parts
may damaged.

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

4.1 Switching power on for the first time

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

4.1.1 Startup procedure

| Wiring check | Check whether the servo amplifier and servo motor are wired
correctly using visual inspection, DO forced output function
(Section 6.8), etc. (Refer to Section 4.1.2.)

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

A

| Parameter setting | Set the parameters as necessary, such as the used control
mode and regenerative brake option selection. (Refer to Chapter
5 and Sections 4.2.4, 4.3.4 and 4.4.4.)

Test operation of servo motor With the servo motor disconnected from the machine, check
alone in test operation mode whether the servo motor rotates correctly. (Refer to Sections 6.9,
4.2.3,4.3.3and 4.4.3))

A

Test operation of servo motor With the servo motor disconnected from the machine, give
alone by commands commands to the servo amplifier and check whether the servo
motor rotates correctly.

A

Test operation with servo motor Connect the servo motor with the machine, give operation

and machine connected commands from the host command device, and check machine
motions.

| Gain adjustment | Make gain adjustment to optimize the machine motions. (Refer

to Chapter 7.)

A

| Actual operation |

A

| Stop | Stop giving commands and stop operation. The other conditions
where the servo motor will come to a stop are indicated in
Sections 4.2.2, 4.3.2 and 4.4.2.
4-1
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4.1.2 Wiring check

(1) Power supply system wiring
Before switching on the main circuit and control circuit power supplies, check the following items.
(a) Power supply system wiring
The power supplied to the power input terminals (L1, L2, L3, L11, L21) of the servo amplifier should satisfy
the defined specifications. (Refer to Section 1.3.)
(b) Connection of servo amplifier and servo motor
1) The servo motor power supply terminals (U, V, W) of the servo amplifier match in phase with the

power input terminals (U, V, W) of the servo motor.

Servo amplifier Servo motor
U

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

Servo amplifier Servo motor

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

Servo amplifier Servo motor
<)

4) P1-P2 should be connected.

Servo amplifier

P1
P2

(c) When option and auxiliary equipment are used
1) When regenerative brake option is used under 3.5kW
* The lead between P terminal and D terminal of CNP2 connector should not be connected.
= The generative brake option should be connected to P terminal and C terminal.
- A twisted cable should be used. (Refer to Section 12.2)
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2) When regenerative brake option is used over 5kW

= The lead of built-in regenerative brake resistor connected to P terminal and D terminal of TE1
terminal block should not be connected.

= The generative brake option should be connected to P terminal and C terminal.

- A twisted cable should be used when wiring is over 5m and under 10m. (Refer to Section 12.2)

3) When brake unit and power supply return converter are used over 5kW

= The lead of built-in regenerative brake resistor connected to P terminal and D terminal of TE1
terminal block should not be connected.

- Brake unit or power supply return converter should be connected to P terminal and N terminal. (Refer
to Section 12.3 and 12.4)

4) The power factor improving DC reactor should be connected across P1-P2. (Refer to Section 12.10.)

Power factor - geryo amplifier
improving DC

0 reactor

Note. Always disconnect the wiring across Pi-Pa.

(2) 1/0 signal wiring

(a) The 1/0O signals should be connected correctly.
Use DO forced output to forcibly turn on/off the pins of the CN1 connector. This function can be used to
perform a wiring check. (Refer to Section 6.8.) In this case, switch on the control circuit power supply
only.

(b) 24VDC or higher voltage is not applied to the pins of connectors CN1.

(c) SD and DOCOM of connector CN1 is not shorted.

Servo amplifier

CN1

DOCOM ]
SD

4.1.3 Surrounding environment

(1) Cable routing
(a) The wiring cables are free from excessive force.
(b) The encoder cable should not be used in excess of its flex life. (Refer to Section 11.4.)
(c) The connector part of the servo motor should not be strained.

(2) Environment
Signal cables and power cables are not shorted by wire offcuts, metallic dust or the like.
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4.2 Startup in position control mode

Make a startup in accordance with Section 4.1. This section provides the methods specific to the position
control mode.

4.2.1 Power on and off procedures

(1) Power-on
Switch power on in the following procedure. Always follow this procedure at power-on.

1) Switch off the servo-on (SON).

2) Make sure that a command pulse train is not input.

3) Switch on the main circuit power supply and control circuit power supply.
At power-on, "88888" appears instantaneously, but it is not an error.
When main circuit power/control circuit power is switched on, the display shows "C (Cumulative
feedback pulses)”, and in two second later, shows data.

In the absolute position detection system, first power-on results in the absolute position lost
(AL.25) alarm and the servo system cannot be switched on.

The alarm can be deactivated then switching power off once and on again.

Also in the absolute position detection system, if power is switched on at the servo motor speed of
3000r/min or higher, position mismatch may occur due to external force or the like. Power must
therefore be switched on when the servo motor is at a stop.

(2) Power-off
1) Make sure that a command pulse train is not input.
2) Switch off the Servo-on (SON).
3) Switch off the main circuit power supply and control circuit power supply.

4.2.2 Stop

In any of the following statuses, the servo amplifier interrupts and stops the operation of the servo motor:
Refer to Section 3.11.3 for the servo motor equipped with electromagnetic brake.
(a) Servo-on (SON) OFF
The base circuit is shut off and the servo motor coasts.
(b) Alarm occurrence
When an alarm occurs, the base circuit is shut off and the dynamic brake is operated to bring the servo
motor to a sudden stop.
(c) Emergency stop (EMG) OFF
The base circuit is shut off and the dynamic brake is operated to bring the servo motor to a sudden stop.
Alarm AL.EG6 occurs.
(d) Forward rotation stroke end (LSP), reverse rotation stroke end (LSN) OFF
The droop pulse value is erased and the servo motor is stopped and servo-locked. It can be run in the
opposite direction.
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4.2.3 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to Section 4.2.1 for the power on and off methods of the servo ampilifier.

Test operation of servo motor In this step, confirm that the servo amplifier and servo motor
alone in JOG operation of test operate normally.
operation mode With the servo motor disconnected from the machine, use the

test operation mode and check whether the servo motor rotates
correctly. Refer to Section 6.9 for the test operation mode.

Test operation of servo motor In this step, confirm that the servo motor rotates correctly under
alone by commands the commands from the command device.
Make sure that the servo motor rotates in the following
procedure.

1) Switch on the Emergency stop (EMG) and Servo-on (SON).
When the servo amplifier is put in a servo-on status, the
Ready (RD) switches on.

2) Switch on the Forward rotation stroke end (LSP) or Reverse
rotation stroke end (LSN).

3) When a pulse train is input from the command device, the
servo motor starts rotating. Give a low speed command at
first and check the rotation direction, etc. of the servo motor.
If the servo motor does not operate in the intended direction,
check the input signal.

Test operation with servo motor In this step, connect the servo motor with the machine and
and machine connected confirm that the machine operates normally under the
commands from the command device.

Make sure that the servo motor rotates in the following

procedure.

1) Switch on the Emergency stop (EMG) and Servo-on (SON).
When the servo amplifier is put in a servo-on status, the
Ready (RD) switches on.

2) Switch on the Forward rotation stroke end (LSP) or Reverse
rotation stroke end (LSN).

3) When a pulse train is input from the command device, the
servo motor starts rotating. Give a low speed command at
first and check the operation direction, etc. of the machine. If
the machine does not operate in the intended direction,
check the input signal. In the status display, check for any
problems of the servo motor speed, command pulse
frequency, load ratio, etc.

4) Then, check automatic operation with the program of the
command device.
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4.2.4 Parameter setting

POINT |

* The encoder cable MR-EKCBLOM-L/H for the HF-MP series = HF-KP series

servo motor requires the parameter No. PC22 setting to be changed
depending on its length. Check whether the parameter is set correctly. If it is
not set correctly, the encoder error 1 (AL. 16) will occur at power-on.

Encoder Cable Parameter No. PC22 Setting

MR-EKCBL20M-L/H
MR-EKCBL30M-H
MR-EKCBL40M-H

0000 (initial value)

1000

MR-EKCBL50M-H

In the position control mode, the servo amplifier can be used by merely changing the basic setting parameters

(No. PA OO) mainly.

As necessary, set the gain filter parameters (No. PB [0 [), extension setting parameters (No. PC O [) and I/O
setting parameters (No. PD OO ).

Parameter Group

Main Description

Basic setting parameter
(No. PAOIO)

Set the basic setting parameters first. Generally, operation can be performed by merely setting this
parameter group.
In this parameter group, set the following items.
Control mode selection (select the position control mode)
Regenerative brake option selection
Absolute position detection system selection
Setting of command input pulses per revolution
Electronic gear setting
Auto tuning selection and adjustment
In-position range setting
Torque limit setting
Command pulse input form selection
Servo motor rotation direction selection
Encoder output pulse setting

Gain filter parameter
(No. PBODO)

If satisfactory operation cannot be achieved by the gain adjustment made by auto tuning, execute in-
depth gain adjustment using this parameter group.
This parameter group must also be set when the gain switching function is used.

Extension setting parameter
(No. PCODO)

This parameter group must be set when multiple electronic gears, analog monitor outputs or analog
inputs are used.

(Note)
1/0O setting parameter
(No. PDOO)

Used when changing the 1/O devices of the servo amplifier.

Note. The parameter No. PA19 setting must be changed when this parameter group is used.

4.2.5 Actual operation

Start actual operation after confirmation of normal operation by test operation and completion of the
corresponding parameter settings. Perform a home position return as necessary.
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4.2.6 Trouble at start-up

ACAUTION

- Excessive adjustment or change of parameter setting must not be made as it will
make operation instable.

POINT |

- Using the optional MR Configurator, you can refer to unrotated servo motor
reasons, etc.

The following faults may occur at start-up. If any of such faults occurs, take the corresponding action.

(1) Troubleshooting
No. | Start-up sequence Fault Investigation Possible cause Reference
1 |[Poweron * LED is not lit. Not improved if connectors CN1, |1. Power supply voltage fault
* LED flickers. CN2 and CN3 are disconnected. | 2. Servo amplifier is faulty.
Improved when connectors CN1 is | Power supply of CN1 cabling is
disconnected. shorted.
Improved when connector CN2 is | 1. Power supply of encoder
disconnected. cabling is shorted.
2. Encoder is faulty.
Improved when connector CN3 is | Power supply of CN3 cabling is
disconnected. shorted.
Alarm occurs. Refer to Chapter 9 and remove cause. Chapter 9
2 | Switch on servo-on | Alarm occurs. Refer to Chapter 9 and remove cause. Chapter 9
(SON). Servo motor shaft is | 1. Check the display to see if the [1. Servo-on (SON) is not input. Section 6.7
not servo-locked servo amplifier is ready to (Wiring mistake)
(is free). operate. 2. External 24VDC power is not
2. Check the external I/O signal supplied to DICOM.
indication (Section 6.7) to see if
the servo-on (SON) is ON.
3 | Enter input Servo motor does Check  cumulative  command | 1. Wiring mistake Section 6.3
command. not rotate. pulses for the status display (a) For open collector pulse
(Test operation) (Section 6.3). train input, 24VDC power is
not supplied to OPC.
(b) LSP and LSN are not on.
2. No pulses is input.
Servo motor run in 1. Mistake in wiring to controller. Chapter 5
reverse direction. 2. Mistake in setting of parameter
No. 54.
4 | Gain adjustment Rotation ripples Make gain adjustment in the Gain adjustment fault Chapter 7
(speed fluctuations) | following procedure:
are large at low 1. Increase the auto tuning
speed. response level.
2. Repeat acceleration and
deceleration several times to
complete auto tuning.
Large load inertia If the servo motor may be run with | Gain adjustment fault Chapter 7
moment causes the | safety, repeat acceleration and
servo motor shaft to | deceleration several times to
oscillate side to side. [ complete auto tuning.
5 [ Cyclic operation Position shift occurs | Confirm the cumulative command | Pulse counting error, etc. (2) in this
pulses, cumulative feedback due to noise. section

pulses and actual servo motor
position.

4-7
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(2) How to find the cause of position shift

Positioning unit Servo amplifier
(a) Output pulse Electronic gear (parameters No. 3, 4) Machine
counter Servo motor
P CMX
ChV (d) Machine stop
X position M
1
(G (b) Cumulative command ! (B)
(C) Servo-on (SON), pulses :
stroke end
(LSP/LSN) input C Encoder]
—o\o—
(c) Cumulative
feedback pulses

When a position shift occurs, check (a) output pulse counter, (b) cumulative command pulse display, (c)
cumulative feedback pulse display, and (d) machine stop position in the above diagram.

(A), (B) and (C) indicate position shift causes. For example, (A) indicates that noise entered the wiring between
positioning unit and servo amplifier, causing pulses to be mis-counted.

In a normal status without position shift, there are the following relationships:

1) Q = P (positioning unit's output counter = servo amplifier's cumulative command pulses)
2) When using the electronic gear
. CMX (parameter No. PAQ6)

CDV (parameter No. PAQ7)
= C (cumulative command pulses X electronic gear = cumulative feedback pulses)
3) When using parameter No. PAO5 to set the number of pulses per servo motor revolutionparameter

No. PAO5
p. 262144 _c
FBP (parameter No. PAO5)
4) C - A /=M (cumulative feedback pulses X travel per pulse = machine position)
Check for a position shift in the following sequence:
1) When Q=P

Noise entered the pulse train signal wiring between positioning unit and servo amplifier, causing
pulses to be miss-counted. (Cause A)

Make the following check or take the following measures:

= Check how the shielding is done.

- Change the open collector system to the differential line driver system.

= Run wiring away from the power circuit.

- Install a data line filter. (Refer to (2)(a) Section 12.14.)

When P- %i C
2) CDV

During operation, the servo-on (SON) or forward/reverse rotation stroke end was switched off or the
clear (CR) and the reset (RES) switched on. (Cause C)

If a malfunction may occur due to much noise, increase the input filter setting (parameter No. PD19).
3)WhenC-A/#M

Mechanical slip occurred between the servo motor and machine. (Cause B)
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4.3 Startup in Speed Control Mode

Make a startup in accordance with Section 4.1. This section provides the methods specific to the speed control
mode.

4.3.1 Power on and off procedures

(1) Power-on
Switch power on in the following procedure. Always follow this procedure at power-on.

1) Switch off the servo-on (SON).

2) Make sure that the Forward rotation start (ST1) and Reverse rotation start (ST2) are off.

3) Switch on the main circuit power supply and control circuit power supply.
At power-on, "88888" appears instantaneously, but it is not an error.
When main circuit power/control circuit power is switched on, the display shows "r (servo motor
speed)"”, and in two second later, shows data.

(2) Power-off
1) Switch off the Forward rotation start (ST1) or Reverse rotation start (ST2).
2) Switch off the Servo-on (SON).
3) Switch off the main circuit power supply and control circuit power supply.

4.3.2 Stop

In any of the following statuses, the servo amplifier interrupts and stops the operation of the servo motor:
Refer to Section 13.11.13 for the servo motor equipped with electromagnetic brake.
(a) Servo-on (SON) OFF
The base circuit is shut off and the servo motor coasts.

(b) Alarm occurrence
When an alarm occurs, the base circuit is shut off and the dynamic brake is operated to bring the servo

motor to a sudden stop.

(c) Emergency stop (EMG) OFF
The base circuit is shut off and the dynamic brake is operated to bring the servo motor to a sudden stop.
Alarm AL.E6 occurs.

(d) Stroke end (LSP/LSN) OFF
The servo motor is brought to a sudden stop and servo-locked. The motor may be run in the opposite
direction.

(e) Simultaneous ON or simultaneous OFF of forward rotation start (ST1) and reverse rotation start (ST2)
The servo motor is decelerated to a stop.

POINT |

= A sudden stop indicates deceleration to a stop at the deceleration time
constant of zero.
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4.3.3 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to Section 4.3.1 for the power on and off methods of the servo ampilifier.

Test operation of servo motor In this step, confirm that the servo amplifier and servo motor
alone in JOG operation of test operate normally.
operation mode With the servo motor disconnected from the machine, use the

test operation mode and check whether the servo motor rotates
correctly. Refer to Section 6.9 for the test operation mode.

Test operation of servo motor In this step, confirm that the servo motor rotates correctly under
alone by commands the commands from the command device.
Make sure that the servo motor rotates in the following
procedure.

1) Switch on the Emergency stop (EMG) and Servo-on (SON).
When the servo amplifier is put in a servo-on status, the
Ready (RD) switches on.

2) Switch on the Forward rotation stroke end (LSP) or Reverse
rotation stroke end (LSN).

3) When the analog speed command (VC) is input from the
command device and the Forward rotation start (ST1) or
Reverse rotation start (ST2) is switched on, the servo motor
starts rotating. Give a low speed command at first and check
the rotation direction, etc. of the servo motor. If the servo
motor does not operate in the intended direction, check the

M input signal.
Test operation with servo motor In this step, connect the servo motor with the machine and
and machine connected confirm that the machine operates normally under the

commands from the command device.

Make sure that the servo motor rotates in the following

procedure.

1) Switch on the Emergency stop (EMG) and Servo-on (SON).
When the servo amplifier is put in a servo-on status, the
Ready (RD) switches on.

2) Switch on the Forward rotation stroke end (LSP) or Reverse
rotation stroke end (LSN).

3) When the analog speed command (VC) is input from the
command device and the Forward rotation start (ST1) or
Reverse rotation start (ST2) is switched on, the servo motor
starts rotating. Give a low speed command at first and check
the operation direction, etc. of the machine. If the machine
does not operate in the intended direction, check the input
signal. In the status display, check for any problems of the
servo motor speed, load ratio, etc.

4) Then, check automatic operation with the program of the
command device.
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4.3.4 Parameter setting

POINT |

- The encoder cable MR-EKCBLOM-L/H for the HF-MP series - HF-KP series
servo motor requires the parameter No. PC22 setting to be changed
depending on its length. Check whether the parameter is set correctly. If it is
not set correctly, the encoder error 1 (AL. 16) will occur at power-on.

Encoder Cable Parameter No. PC22 Setting

MR-EKCBL20M-L/H 0000 (initial value)

MR-EKCBL30M-H
MR-EKCBL40M-H

1000

MR-EKCBL50M-H

When using this servo in the speed control mode, change the parameter No. PAO1 setting to select the speed
control mode. In the speed control mode, the servo can be used by merely changing the basic setting
parameters (No. PA OO O) and extension setting parameters (No. PC I ) mainly.

As necessary, set the gain filter parameters (No. PB O ) and I/O setting parameters (No. PD ).

Parameter Group

Main Description

Basic setting parameter
(No. PAOIO)

Set the basic setting parameters first.
In this parameter group, set the following items.
Control mode selection (select the speed control mode)
Regenerative brake option selection
Auto tuning selection and adjustment
Torque limit setting
Encoder output pulse setting

Gain filter parameter
(No. PBODO)

If satisfactory operation cannot be achieved by the gain adjustment made by auto tuning, execute in-
depth gain adjustment using this parameter group.
This parameter group must also be set when the gain switching function is used.

Extension setting parameter
(No. PCODO)

In this parameter group, set the following items.
Acceleration/deceleration time constant
S-pattern acceleration/deceleration time constant
Internal speed command
Analog speed command maximum speed
Analog speed command offset

In addition, this parameter group must be set when analog monitor output, torque limit, etc. are

used.

(Note)
1/0O setting parameter
(No. PDOO)

Used when changing the 1/O devices of the servo amplifier.

Note. The parameter No. PA19 setting must be changed when this parameter group is used.

4.3.5 Actual operation

Start actual operation after confirmation of normal operation by test operation and completion of the
corresponding parameter settings.
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4.3.6 Trouble at start-up

ACAUTION

- Excessive adjustment or change of parameter setting must not be made as it will
make operation instable.

The following faults may occur at start-up. If any of such faults occurs, take the corresponding action.

POINT |

- Using the optional servo configuration software, you can refer to unrotated
servo motor reasons, etc.

moment causes the
servo motor shaft to

oscillate side to side.

safety, repeat acceleration and
deceleration several times to
complete auto tuning.

No. | Start-up sequence Fault Investigation Possible cause Reference
1 |Poweron * LED is not lit. Not improved if connectors CN1, CN2 | 1. Power supply voltage fault
* LED flickers. and CN3 are disconnected. 2. Servo amplifier is faulty.
Improved when connectors CN1 is Power supply of CN1 cabling is
disconnected. shorted.
Improved when connector CN2 is 1. Power supply of encoder
disconnected. cabling is shorted.
2. Encoder is faulty.
Improved when connector CN3 is Power supply of CN3 cabling is
disconnected. shorted.
Alarm occurs. Refer to Chapter 9 and remove cause. Chapter 9
2 | Switch on servo- | Alarm occurs. Refer to Chapter 9 and remove cause. Chapter 9
on (SON). Servo motor shaftis | 1. Check the display to see if the 1. Servo-on (SON) is not input. | Section 6.7
not servo-locked servo amplifier is ready to operate. (Wiring mistake)
(is free). 2. Check the external 1/O signal 2. External 24VDC power is not
indication (Section 6.7) to see if the supplied to DICOM.
servo-on (SON) is ON.
3 [ Switch on forward | Servo motor does Call the status display and check the [ Analog speed command is OV. | Section 6.3
rotation start not rotate. input voltage of the analog speed
(ST1) or reverse command (VC).
rotation start Call the external 1/0 signal display LSP, LSN, ST1 or ST2 is off. Section 6.6
(ST2). (Section 6.3) and check the ON/OFF
status of the input signal.
Check the internal speed commands | Set value is 0. Section
lto7 5.1.9
(parameters No. PCO5 to PC11).
Check the forward torque limit Torque limit level is too low as
(Parameter no. PA11) or reverse compared to the load torque.
torque limit (Parameter no. PA12)
When the analog torque limit (TLA) is | Torque limit level is too low as
usable, check the input voltage on the [ compared to the load torque.
status display.
4 |[Gain adjustment | Rotation ripples Make gain adjustment in the following | Gain adjustment fault Chapter 7
(speed fluctuations) | procedure:
are large at low 1. Increase the auto tuning response
speed. level.
2. Repeat acceleration and
deceleration several times to
complete auto tuning.
Large load inertia If the servo motor may be run with Gain adjustment fault Chapter 7

4- 12
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4.4 Startup in Torque Control Mode

Make a startup in accordance with Section 4.1. This section provides the methods specific to the torque control
mode.

4.4.1 Power on and off procedures

(1) Power-on
Switch power on in the following procedure. Always follow this procedure at power-on.

1) Switch off the servo-on (SON).

2) Make sure that the Forward rotation selection (RS1) and Reverse rotation selection (RS2) are off.

3) Switch on the main circuit power supply and control circuit power supply.
At power-on, "88888" appears instantaneously, but it is not an error.
When main circuit power/control circuit power is switched on, the display shows "U (torque command
voltage)", and in two second later, shows data.

(2) Power-off
1) Switch off the Forward rotation selection (RS1) or Reverse rotation selection (RS2).
2) Switch off the Servo-on (SON).
3) Switch off the main circuit power supply and control circuit power supply.

4.4.2 Stop

In any of the following statuses, the servo amplifier interrupts and stops the operation of the servo motor:
Refer to Section 13.11.13 for the servo motor equipped with electromagnetic brake.
(a) Servo-on (SON) OFF
The base circuit is shut off and the servo motor coasts.
(b) Alarm occurrence
When an alarm occurs, the base circuit is shut off and the dynamic brake is operated to bring the servo
motor to a sudden stop.
(c) Emergency stop (EMG) OFF
The base circuit is shut off and the dynamic brake is operated to bring the servo motor to a sudden stop.
Alarm AL.E6 occurs.
(d) Simultaneous ON or simultaneous OFF of forward rotation selection (RS1) and reverse rotation
selection (RS2)
The servo motor coasts.

POINT |

= A sudden stop indicates deceleration to a stop at the deceleration time
constant of zero.
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4.4.3 Trouble at start-up

ACAUTION

- Excessive adjustment or change of parameter setting must not be made as it will
make operation instable.

POINT |

- Using the optional servo configuration software, you can refer to unrotated
servo motor reasons, etc.

The following faults may occur at start-up. If any of such faults occurs, take the corresponding action.

limits 1 to 7
(parameters No. PCO5 to
PC11).

Check the analog torque
command maximum output
(parameter No. 26) value.

Torque command level is too
low as compared to the load
torque.

Check the internal torque limit

1 (parameter No. PC13).

Set value is 0.

No. Start-up sequence Fault Investigation Possible cause Reference
1 |Poweron * LED is not lit. Not improved if connectors 1. Power supply voltage fault
* LED flickers. CN1, CN2 and CN3 are 2. Servo amplifier is faulty.
disconnected.
Improved when connectors Power supply of CN1 cabling is
CN1 is disconnected. shorted.
Improved when connector 1. Power supply of encoder
CN2 is disconnected. cabling is shorted.
2. Encoder is faulty.
Improved when connector Power supply of CN3 cabling is
CN83 is disconnected. shorted.
Alarm occurs. Refer to Chapter 9 and remove cause. Chapter 9
2 | Switch on servo-on Alarm occurs. Refer to Chapter 9 and remove cause. Chapter 9
(SON). Servo motor shaftis | Call the external I/O signal 1. Servo-on (SON) is not input. Section 6.7
free. display (Section 6.7) and (Wiring mistake)
check the ON/OFF status of | 2. External 24VDC power is not
the input signal. supplied to DICOM.
3 | Switch on forward Servo motor does not | Call the status display Analog torque command is OV. Section 6.3
rotation start (RS1) or | rotate. (Section 6.3) and check the
reverse rotation start analog torque command (TC).
(RS2). Call the external I/0 signal RS1 or RS2 is off. Section 6.6
display and check the
ON/OFF status of the input
signal.
Check the internal speed Set value is 0. Section 5.1.9
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4.4.4 Parameter setting

POINT |

- The encoder cable MR-EKCBLOM-L/H for the HF-MP series - HF-KP series
servo motor requires the parameter No. PC22 setting to be changed
depending on its length. Check whether the parameter is set correctly. If it is
not set correctly, the encoder error 1 (AL. 16) will occur at power-on.

Encoder Cable Parameter No. PC22 Setting

MR-EKCBL20M-L/H 0000 (initial value)

MR-EKCBL30M-H
MR-EKCBL40M-H

1000

MR-EKCBL50M-H

When using this servo in the torque control mode, change the parameter No. PAO1 setting to select the torque
control mode. In the torque control mode, the servo can be used by merely changing the basic setting
parameters (No. PA OO O) and extension setting parameters (No. PC I ) mainly.

As necessary, set the 1/O setting parameters (No. PD I 0).

Parameter Group

Main Description

Basic setting parameter
(No. PAOIO)

Set the basic setting parameters first.
In this parameter group, set the following items.
Control mode selection (select the torque control mode)
Regenerative brake option selection
Torque limit setting
Encoder output pulse setting

Gain filter parameter
(No. PBODO)

If satisfactory operation cannot be achieved by the gain adjustment made by auto tuning, execute in-
depth gain adjustment using this parameter group.
This parameter group must also be set when the gain switching function is used.

Extension setting parameter
(No. PCODO)

In this parameter group, set the following items.
Acceleration/deceleration time constant
S-pattern acceleration/deceleration time constant
Internal torque command
Analog torque command maximum speed
Analog torque command offset
In addition, this parameter group must be set when analog monitor output, speed limit, etc. are used.

(Note)
1/0O setting parameter
(No. PDOO)

Used when changing the 1/O devices of the servo amplifier.

Note. The parameter No. PA19 setting must be changed when this parameter group is used.

4.4.5 Actual operation

Start actual operation after confirmation of normal operation by test operation and completion of the
corresponding parameter settings.
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5. PARAMETERS

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

ACAUTION .
instable.

In the MR-J3-A 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. PACD ) parameters.
Gainffilter parameters Use these parameters when making gain adjustment manually.
(No. PBODO)
Extension setting parameters When using this servo amplifier in the speed control mode or torque control mode, mainly use
(No. PCODO) these parameters.
I/O setting parameters Use these parameters when changing the I/O signals of the servo amplifier.
(No. PDOO)

When using this servo in the position control mode, mainly setting the basic setting parameters (No. PAC )
allows the setting of the basic parameters at the time of introduction.

5.1 Basic Setting Parameters (No.PAO )

POINT |

- For any parameter whose symbol is preceded by *, set the parameter value
and switch power off once, then switch it on again to make that parameter

setting valid.
5.1.1 Parameter list
No. [Symbol Name Initial Value Unit — Control Mode
Position| Speed | Torque

PAOL1 | *STY | Control mode 0000h O O O
PAO2 | *REG | Regenerative brake option 0000h O O O
PAO3 | *ABS | Absolute position detection system 0000h O
PAO4 | *AOP1 | Function selection A-1 0000h O O O
PAO5 | *FBP | Number of command input pulses per revolution 0 O

Electronic gear numerator
PA06 | CMX . . 1 O

(Command pulse multiplaying factor numerator)

Electronic gear denominator
PAQ7 | CDV L . 1 O

(Command pulse multiplaying factor denominator)
PAO8 [ ATU | Auto tuning 0001h O O
PA09 [ RSP | Auto tuning response 12 O O
PA10 | INP | In-position range 100 pulse O
PA11l | TLP |Forward torque limit 100.0 % O O O
PA12 | TLN |Reverse torque limit 100.0 % O O O
PA13 | *PLSS | Selection of servo motor stop pattern at LSP/LSN signal off 0000h O
PA14 | *POL | Rotation direction selection 0 O
PA15 | *ENR [ Encoder output pulses 4000 pulse/rev| O O O
PA16 For manufacturer setting 0
PA17 0000h
PA18 0000h
PA19 | *BLK | Parameter write inhibit 000Bh O O O
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5.1.2 Parameter write inhibit

Parameter Initial Unit Setting Control Mode
ni
No. [Symbol Name Value Range [Position| Speed | Torque
Refer to
PA19 | *BLK [Parameter write inhibit 000Bh O O O
the text.

POINT |

- This parameter is made valid when power is switched off, then on after
setting.

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

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

Basic Setting Gain/Filter Extension Setting I/O Setting
Parameter No. PA19 . .
Settin Setting Operation Parameters Parameters Parameters Parameters
g No. PAOIOI No. PB 1] No. PCOOO No. PDOO
Reference @)
0000h - —
Write Q
000Bh Reference O O O
(initial value) Write @) O O
000Ch Reference O O O O
Write O O O O
Reference O
100Bh . Parameter No.
Write
PA19 only
Reference O O O
100Ch . Parameter No.
Write
PA19 only
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5.1.3 Selection of control mode

Parameter Initial Unit Setting Control Mode
ni
No. [Symbol Name Value Range [Position| Speed | Torque
Refer to
PAO1 | *STY [ Control mode 0000h O O O
the text.

POINT |

- This parameter is made valid when power is switched off, then on after
setting.

Select the control mode of the servo amplifier.

Parameter No. PAOL1

—[ Selection of control mode
0: Position control mode
1: Position control mode and speed control mode
2: Speed control mode
3: Speed control mode and torque control mode
4: Torque control mode
5: Torgue control mode and position control mode

5.1.4 Selection of regenerative brake option

Parameter Initial Unit Setting Control Mode
ni
No. [Symbol Name Value Range [Position| Speed | Torque
Refer to
PAO2 | *REG | Regenerative brake option 0000h the text O O O

POINT |

- This parameter is made valid when power is switched off, then on after
setting.

- Wrong setting may cause the regenerative brake option to burn.

- If the regenerative brake option selected is not for use with the servo
amplifier, parameter error (AL.37) occurs.

Set this parameter when using the regenerative brake option.

Parameter No. PA02

_|: Selection of regenerative brake option

00: Regenerative brake option is not used
* For MR-J3-10A, regenerative brake resistor is not used.
- For MR-J3-20A or more, built-in regenerative brake resistor is used.

01: FR-BU-FR-RC

02: MR-RB032

03: MR-RB12

04: MR-RB32

05: MR-RB30

06: MR-RB50

08: MR-RB31

09: MR-RB51
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5.1.5 Using absolute position detection system

Parameter Initial Unit Setting Control Mode
ni
No. [Symbol Name Value Range [Position| Speed | Torque
. . Refer to
PAO3 | *ABS | Absolute position detection system 0000h the text O

POINT |

setting.

- This parameter is made valid when power is switched off, then on after

Set this parameter when using the absolute position detection system in the position control mode.

5.1.6 Using electromagnetic brake interlock (MBR)

Parameter No. PAO3

—l: Selection of absolute position detection system (refer to Chapter 14)

0: Used in incremental system

1: Used in absolute position detection system
ABS transfer by DIO

2: Used in absolute position detection system
ABS transfer by communication

Parameter Initial Unit Setting Control Mode
ni
No. [Symbol Name Value Range [Position| Speed | Torque
Refer to
PAO4 | *AOP1 | Function selection A-1 0000h O O O
the text.

POINT |

setting.

- This parameter is made valid when power is switched off, then on after

Set this parameter when assigning the electromagnetic brake to the CN1-23 pin.

Parameter No. PA04

L

CN1-23 pin function selection
0: Output device assigned with parameter No. PD14
1: Electromagnetic brake interlock (MBR)
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5.1.7 Number of command input pulses per servo motor revolution

Parameter Initial Unit Setting Control Mode
ni
No. [Symbol Name Value Range [Position| Speed | Torque
. . 0 - 1000
PAO5 | *FBP | Number of command input pulses per revolution 0 O
to 50000

setting.

POINT |

- This parameter is made valid when power is switched off, then on after

When "0" (initial value) is set in parameter No. PAQ5, the electronic gear (parameter No. PA06, No. PAQ7) is
made valid. When the setting is other than "0", that value is used as the command input pulses necessary to
rotate the servo motor one turn. At this time, the electronic gear is made invalid.

Number of command input pulses
per revolution

Parameter No. PAO5

—————————————————————

Command

pulse train

Electronic gear
Parameter No. PA06, PAO7

O“O"(Initial value) 1 |CMX
©[Cov] |t Deviation
Pt | — counter
FBP |

Pt (Servo motor resolution): 262144 [pulse/rev]

Motor

Encoder

Parameter No. PAO5 Setting

Description

0

Electronic gear (parameter No. PA06, No. PAQ7) is made valid.

1000 to 50000

Number of command input pulses necessary to rotate the servo motor one turn [pulse]
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5.1.8 Electronic gear

Parameter Initial Unit Setting Control Mode
ni
No. [Symbol Name Value Range [Position| Speed | Torque
Electronic gear numerator 1lto
PA06 | CMX L 1 O
(command pulse multiplying factor numerator) 1048576
Electronic gear denominator 1lto
PAQ7 | CDV . . 1 O
(command pulse multiplying factor denominator) 1048576

ACAUTlON - Wrong setting can lead to unexpected fast rotation, causing injury.

POINT |
CMX

_— . . 1
The guideline of the electronic gear setting range is 10 < CDV <2000.

If the set value is outside this range, noise may be generated during
acceleration/ deceleration or operation may not be performed at the preset
speed and/or acceleration/deceleration time constants.

* The following specification symbols are required to calculate the electronic
gear.

(1) Concept of electronic gear
The machine can be moved at any multiplication factor to input pulses.

Number of command input pulses
per revolution

Electronic gear
Parameter No. PA05
fffffffffffffffffffff Parameter No. PA06, No. PAO7
| I
! "0" (Initial value) 1 |CMX Motor
Command | ! ©o[eov] |t Deviation
pulse train Pt i — counter

Encoder

CMX _ Parameter No. PAO6
CDV  Parameter No. PAQO7
The following setting examples are used to explain how to calculate the electronic gear:

POINT
* The following specification symbols are required to calculate the electronic

gear

Pb : Ballscrew lead [mm]

n : Reduction ratio

Pt : Servo motor resolution [pulses/rev]

A /o: Travel per command pulse [mm/pulse]

AS : Travel per servo motor revolution [mm/rev]

A6° : Angle per pulse [° /pulse]

A6 : Angle per revolution [° /rev]
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(&) For motion in increments of 10um per pulse

Machine specifications =12 NL

Pb=10[mm]

ESLL

Servo motor

Ballscrew lead Pb =10 [mm]
Reduction ratio: n = 1/2

Servo motor resolution: Pt = 262144 [pulses/rev] 262144 [pulsefrev]
CMX —Aéo-ﬂ—A/o- Pt = 10%10° 262144 524288 65536
CDV AS " nPb " 1/2-10 © 1000 = 125
Hence, set 65538 to CMX and 125 to CDV.
(b) Conveyor setting example
For rotation in increments of 0.01° per pulse
Servo motor

. i . 262144 [pulselrev.
Machine specifications P )

Table
Table : 360° /rev
Reduction ratio: n = 625/12544

Servo motor resolution: Pt = 262144 [pulses/rev] Timing belt : 625112544

CMX Ao PL 0.01- 262144 102760448
CDV AQ 625/12544 - 360 703125

Since CMX is not within the setting range in this status, it must be reduced to the lowest term.
When CMX has been reduced to a value within the setting range, round off the value to the nearest
unit.

CMX _ 102760448 _ 822083.6 _ 822084

CDV 703125 5625 5625

Hence, set 822084 to CMX and 5625 to CDV.

POINT
For unlimited one-way rotation, e.g. an index table, indexing positions will be
missed due to cumulative error produced by rounding off.

For example, entering a command of 36000 pulses in the above example

causes the table to rotate only:
822084 1 625
36000 5625 262144 12544

Therefore, indexing cannot be done in the same position on the table.

-360° = 360.00018°
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(2) Instructions for reduction
The calculated value before reduction must be as near as possible to the calculated value after reduction.
In the case of (1), (b) in this section, an error will be smaller if reduction is made to provide no fraction for
CDV. The fraction of Expression (5.1) before reduction is calculated as follows.

CMX _ 102760488
CDV 7023125

The result of reduction to provide no fraction for CMX is as follows.

CMX _ 102760488 _ 917504 _ 917504
CDV 7023125  6277.9 62778

The result of reduction to provide no fraction for CDV is as follows.

CMX _ 102760488 _ 822083.6 , 822084
CDV 7023125 5625 5625

As a result, it is understood that the value nearer to the calculation result of Expression (5.2) is the result
of Expression (5.4). Accordingly, the set values of (1), (b) in this section are CMX=822084, CDV=5625.

IV T I F < 1 e 1y A (5.2)

S 146, 1459063 cccceeeeeeeeiieieieeeeee e (5.3)

e T F s LT 3 A (5.4)

(3) Setting for use of QD75
The QD75 also has the following electronic gear parameters. Normally, the servo amplifier side electronic
gear must also be set due to the restriction on the command pulse frequency (differential IMpulse/s, open
collector 200kpulse/s).

AP: Number of pulses per motor revolution
AL: Moving distance per motor revolution
AM: Unit scale factor

AP75P Servo amplifier
Command - AP JUUL CMX |+ Deviation I>
value Control | AL X AM Command CDhV |- counter
unit : pulse T
Electronic gear Electronic gear _Feedback pulse | |

Servo motor

The resolution of the servo motor is 262144 pulses/rev. For example, the pulse command needed to
rotate the servo motor is as follows

Servo motor speed [r/min] Required pulse command
2000 262144 % 2000/60=8738133 pulse/s
3000 262144 % 3000/60=13107200 pulse/s

Use the electronic gear of the servo amplifier to run the servo motor under the maximum output pulse
command of the QD75.
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To rotate the servo motor at 3000r/min in the open collector system (200kpulse/s), set the electronic gear

as follows
f.CMX _No
CDV 60
f : Input pulses [pulse/s]
No Servo motor speed [r/min]
Pt : Servo motor resolution [pulse/rev]
CMX _ 3000
<108 - ==="".
200-10 CDV 60 262144

CMX _ 3000 262144  3000- 262144 8192

Cbhv 60 200-103 60 - 200000 125

The following table indicates the electronic gear setting example (ballscrew lead = 10mm) when the

QD75 is used in this way.

Rated servo motor speed 3000r/min 2000r/min
Open Differential Open Differential
Input system . . . .
collector line driver collector line driver
Servo amplifier  |Max. input pulse frequency [pulse/s] 200k M 200k 1M
Feedback pulse/revolution [pulse/rev] 262144 262144
Electronic gear (CMX/CDV) 8192/125 8192/625 16384/375 | 16384/1875
Command pulse frequency [kpulse/s] (Note) 200k M 200k M
Number of pulses per servo motor revolution as viewed
4000 20000 6000 30000
from QD75[pulse/rev]
. . AP 1 1 1 1
Minimum command unit
AD75P AL 1 1 1 1
1pulse
. AM 1 1 1 1
Electronic gear
o . AP 4000 20000 6000 30000
Minimum command unit
0.1um AL | 100.0[um] 100.0[um] 100.0[um] 100.0[um]
- AM 10 10 10 10

Note. Command pulse frequency at rated speed

POINT |

- In addition to the setting method using the electronic gear given here, the

number of pulses per servo motor revolution can also be set directly using
parameter No. PAOS. In this case, parameter No. PAOS is the "Number of
pulses per servo motor revolution as viewed from QWD75".
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5.1.9 Auto tuning

Parameter Initial Unit Setting Control Mode
ni
No. [Symbol Name Value Range [Position| Speed | Torque
. Refer to
PAO8 | ATU | Auto tuning mode 0001h O O
the text.
PA09 | RSP | Auto tuning response 12 1to 32 O O

Make gain adjustment using auto tuning. Refer to Section 7.2 for details.

(1) Auto tuning mode (parameter No. PAOS8)
Select the gain adjustment mode.

Parameter No. PAO8

—[ Gain adjustment mode setting
Setting| Gain adjustment mode | Automatically set parameter No. (Note)
PBO06 - PBO8 - PB09 - PB10

0 Interpolation mode

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

PBO7 - PBO8 - PB09 - PB10
2 Auto tuning mode 2

3 Manual mode

Note. The parameters have the following names.

Parameter No. Name
PBO06 Ratio of load inertia moment to servo motor inertia moment
PBO7 Model loop gain
PB08 Position loop gain
PB09 Speed loop gain
PB10 Speed integral compensation
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(2) Auto tuning response (parameter No. PAQ9)
If the machine hunts or generates large gear sound, decrease the set value. To improve performance, e.g.

shorten the settling time, increase the set value.

Setting Response Guideline for Machine Setting Response Guideline for Machine
Resonance Frequency [Hz] Resonance Frequency [Hz]
1 Low response 10.0 17 Low response 67.1
2 t 11.3 18 * 75.6
3 12.7 19 85.2
4 14.3 20 95.9
5 16.1 21 108.0
6 18.1 22 121.7
7 20.4 23 137.1
8 23.0 24 154.4
9 25.9 25 173.9
10 29.2 26 195.9
11 32.9 27 220.6
12 37.0 28 248.5
13 41.7 29 279.9
14 47.0 30 315.3
15 v 52.9 31 v 355.1
16 Middle response 59.6 32 Middle response 400.0
5.1.10 In-position range
Parameter Initial Unit Setting Control Mode
No. [Symbol Name Value Range [Position| Speed | Torque
PA10 | INP |In-position range 100 pulse 0to O
10000

Set the range, where In position (INP) is output, in the command pulse unit before calculation of the electronic
gear. With the setting of parameter No. PC24, the range can be changed to the encoder output pulse unit.

Command pulse

Droop pulse

Command pulse

Servo motor Droop pulse

In-position range [pulse]

ON
In position (INP)
OFF

—
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5.1.11 Torque limit

Parameter Initial Unit Setting Control Mode
No. [Symbol Name Value Range [Position| Speed | Torque
PA1l | TLP |Forward rotation torque limit 100.0 % [0to1000] O O O
PA12 | TLN |Reverse rotation torque limit 100.0 % [0to1000] O O O

The torque generated by the servo motor can be limited. Refer to Section 3.6.1 (5) and use these parameters.

(1) Forward rotation torque limit (parameter No. PA11)
Set this parameter on the assumption that the maximum torque is 100[%]. Set this parameter when limiting
the torque of the servo motor in the CCW driving mode or CW regeneration mode. Set this parameter to
"0.0" to generate no torque.
When torque is output with the analog monitor output, the smaller torque of the values in this parameter
and parameter No. PA12 (reverse rotation torque limit) is the maximum output voltage (+8V).

(2) Reverse rotation torque limit (parameter No. PA12)
Set this parameter on the assumption that the maximum torque is 100[%]. Set this parameter when limiting
the torque of the servo motor in the CW driving mode or CCW regeneration mode. Set this parameter to
"0.0" to generate no torque.
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5.1.12 Selection of command pulse input form

Parameter Initial Unit Setting Control Mode
ni
No. [Symbol Name Value Range [Position| Speed | Torque
. Refer to
PA13 | *PLSS | Command pulse input form 0000h O
the text.

POINT |

= This parameter is made valid when power is switched off, then on after
setting.

Select the input form of the pulse train input signal. Command pulses may be input in any of three different
forms, for which positive or negative logic can be chosen.

Arrow _f L or _I'¥_in the table indicates the timing of importing a pulse train.

A- and B-phase pulse trains are imported after they have been multiplied by 4.

Selection of command pulse input form

Setting Pulse train form Forward rotation command | Reverse rotation command
PR
Forward rotation pulse train
0010h . .
Reverse rotation pulse train
NP A RRT
Q
g PR AR
< . .
0011h .%, Pulse train + sign
[o))
2 NP L ! H
A-ph [ i PP
-phase pulse train
0012h phasep _
B-phase pulse train R ariE e B e U e N
NP
| | pp FLFLFLA
Forward rotation pulse train
0000h . .
Reverse rotation pulse train akakakal
NP
Q
2 I . B R
2 PP
0001h | 2 |Pulse train + sign
- NP
3 H I L
o
PPl Ll
A-phase pulse train
0002h )
B-phase pulse train NP
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5.1.13 Selection of servo motor rotation direction

Parameter Initial Unit Setting Control Mode
ni
No. [Symbol Name Value Range [Position| Speed | Torque
PA14 | *POL | Rotation direction selection 0 0-1 O

POINT |

= This parameter is made valid when power is switched off, then on after

setting.

Select servo motor rotation direction relative to the input pulse train.

Parameter No. PA14

Servo Motor Rotation Direction

When forward rotation pulse is

When reverse rotation pulse is

Setting ) )
input (Note) input (Note)
0 CCW CW
CW CCW

5.1.14 Encoder output pulse

Reverse rotation (CW)

Parameter Initial Unit Setting Control Mode
ni
No. |Symbol Name Value Range [Position| Speed | Torque
ulse/ 1lto
PA15 | *ENR | Encoder output pulse 4000 P O O O
rev 100000

Used to set the encoder pulses (A-phase, B-phase) output by the servo amplifier.

POINT |

setting.

- This parameter is made valid when power is switched off, then on after

Set the value 4 times greater than the A-phase or B-phase pulses.
You can use parameter No. PC19 to choose the output pulse setting or output division ratio setting.

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



5. PARAMETERS

(1) For output pulse designation
Set"OOO0O" (initial value) in parameter No. PC19.
Set the number of pulses per servo maotor revolution.
Output pulse = set value [pulses/rev]
For instance, set "5600" to Parameter No. pal5, the actually output A/B-phase pulses are as indicated
below:

A- B-phase output pulses = @‘?0 =1400[pulse]

(2) For output division ratio setting
Set"OO10"in parameter No. PC19.
The number of pulses per servo motor revolution is divided by the set value.

Resolution per servo motor revolution
Set value

For instance, set "8" to Parameter No. pal5, the actually output A/B-phase pulses are as indicated
below:

Output pulse = [pulses/rev]

A. B-phase output pulses = 262%‘ % =8192[pulse]

(3) When outputting pulse train similar to command pulses
Set parameter No. PC19 to "0 2 O". The feedback pulses from the servo motor encoder are processed
and output as shown below. The feedback pulses can be output in the same pulse unit as the command
pulses.

Motor

Feedback pulses

Encoder

Parameter No. PAO5

*********************

Parameter No. PA06, PAO7
Cbv

I
:
— I CMX
! —> A-phase/B-phase output pulses
I
I
I

FBP

: o
! Other than "0"| Pt
1

_____________________
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5.2 Gain/Filter Parameters (No. PBO )

POINT |

* For any parameter whose symbol is preceded by *, set the parameter value
and switch power off once, then switch it on again to make that parameter

setting valid.
5.2.1 Parameter list
- . Control Mode
No. [Symbol Name Initial Value |  Unit —
Position| Speed | Torque
PBO1 | FILT |Adaptive tuning mode (Adaptive filter II) 0000h O O
PB02 | VRET Vibration suppre§sion control Tilter tuning mode 0000h o
(Advanced vibration suppression control)
PBO3 | PST Posit_ic_)n comman_d acceleration/deceleration time constant 0 ms o
(Position smoothing)
PB04 | FFC | Feed forward gain 0 % O
PBO05 For manufacturer setting 500
PB06 | GD2 | Ratio of load inertia moment to servo motor inertia moment 7.0 times O O
PB0O7 | PG1 | Model loop gain 24 rad/s O
PB08 | PG2 | Position loop gain 37 rad/s O
PB09 | VG2 | Speed loop gain 823 rad/s O O
PB10 | VIC | Speed integral compensation 33.7 ms O O
PB11 | VDC | Speed differential compensation 980 O O
PB12 For manufacturer setting 0
PB13 | NH1 | Machine resonance suppression filter 1 4500 Hz O O
PB14 | NHQ1 | Notch form selection 1 0000h O O
PB15 | NH2 [Machine resonance suppression filter 2 4500 Hz O O
PB16 | NHQ2 | Notch form selection 2 0000h O O
PB17 For manufacturer setting 0000
PB18 | LPF |Low-pass filter 3141 rad/s O O
PB19 | VRF1 | Vibration suppression control vibration frequency setting 100.0 Hz O
PB20 | VRF2 | Vibration suppression control resonance frequency setting 100.0 Hz O
PB21 For manufacturer setting 0.00
PB22 0.00
PB23 | VFBF | Low-pass filter selection 0000h O O
PB24 [ *MVS | Slight vibration suppression control selection 0000h O
PB25 | *BOP1 | Function selection B-1 0000h O
PB26 | *CDP | Gain changing selection 0000h O O
PB27 | CDL | Gain changing condition 10 O O
PB28 | CDT | Gain changing time constant 1 ms O O
pB29 | GD2B Gain changing ratio of load inertia moment to servo motor inertia 70 times o o
moment
PB30 | PG2B | Gain changing position loop gain 37 rad/s O
PB31 | VG2B | Gain changing speed loop gain 823 rad/s O O
PB32 | VICB | Gain changing speed integral compensation 33.7 ms O O
pB33 | VRF1B Gaiﬁ changing vibration suppression control vibration frequency 100.0 Hz o
setting
PB34 | VRF2B Gai.n changing vibration suppression control resonance frequency 100.0 Hz o
setting
PB35 For manufacturer setting 0.00
PB36 0.00
PB37 100
PB38 0
PB39 0
PB40 0
PB41 1125
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- . Control Mode
No. [Symbol Name Initial Value |  Unit —
Position| Speed | Torque
PB42 For manufacturer setting 1125
PB43 0004h
PB44 0.0
PB45 0000h
5.2.2 Detall list
. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PBO1| FILT |Adaptive tuning mode (adaptive filter I) 0000h O O

Select the setting method for filter tuning. Setting this parameter to
"O0O0O 1" (filter tuning mode 1) automatically changes the
machine resonance suppression filter 1 (parameter No. PB13) and
notch shape selection (parameter No. PB14).

€
]
2
5 L Machine resonance point
38 .
c C
S ® !
[oRpe !
0 8 |
&€ . Frequency
o
s
Q.
[J]
o
<
8
S o
. Frequency

Notch frequency

—l: Filter tuning mode selection

Setting | Filter adjustment mode | Automatically set parameter
0 Filter OFF (Note)
Parameter No. PB13

1 Filter tuning mode
Parameter No. PB14
2 Manual mode
Note. Parameter No. PB13 and PB14 are fixed to the initial
values.

When this parameter is set to " OO 1", the tuning is completed
after positioning is done the predetermined number or times for
the predetermined period of time, and the setting changes to " 0O
[0 2". When the filter tuning is not necessary, the setting changes
to "O OO 0". When this parameter is set to " O 0", the initial
values are set to the machine resonance suppression filter 1 and
notch shape selection. However, this does not occur when the
servo off.
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. Initial | Setting Control Mode
No. | Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PB02| VRFT | Vibration suppression control tuning mode (advanced vibration 0000h O

suppression control)

The vibration suppression is valid when the parameter No. PAO8
(auto tuning) setting is "O OO 2" or"O O 3". When PAO8 is "
OO 1" vibration suppression is always invalid.

Select the setting method for vibration suppression control tuning.
Setting this parameter to " 1" (vibration suppression control
tuning mode) automatically changes the vibration suppression
control - vibration frequency (parameter No. PB19) and vibration
suppression control - resonance frequency (parameter No. PB20)
after positioning is done the predetermined number of times.

Droop pulse J\]I\NVW Automatic Droop pulse

Command ""“——  adjustment Command PN——-—
_

Machine end Machine end
position ‘L\NM position

—l: Vibration suppression control tuning mode

Setting Vibration suppression Automatically set

control tuning mode parameter
Vibration suppression

0 (Note)
control OFF
Vibration suppression

1 control tuning mode Parameter No. PB19
(Advanced vibration Parameter No. PB20
suppression control)

2 Manual mode

Note. Parameter No. PB19 and PB20 are fixed to the initial
values.

When this parameter is set to " O 1", the tuning is completed
after positioning is done the predetermined number or times for
the predetermined period of time, and the setting changes to " 01
[0 2". When the vibration suppression control tuning is not
necessary, the setting changes to " 0 0". When this
parameter is set to " 1 0", the initial values are set to the
vibration suppression control - vibration frequency and vibration
suppression control - resonance frequency. However, this does
not occur when the servo off.
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Initial Setting Control Mode

No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque

PB03| PST | Position command acceleration/deceleration time constant 0 ms 0 O
(position smoothing) to
Used to set the time constant of a low pass filter in response to the 20000
position command.
You can use parameter No. PB25 to choose the primary delay or
linear acceleration/deceleration control system. When you choose
linear acceleration/deceleration, the setting range is 0 to 10ms.
Setting of longer than 10ms is recognized as 10ms.
POINT |
* When you have chosen linear acceleration/deceleration, do
not select control selection (parameter No. PAO1) and restart
after instantaneous power failure (parameter No. PC22).
Doing so will cause the servo motor to make a sudden stop
at the time of position control switching or restart.
Example: When a command is given from a synchronizing
detector, synchronous operation can be started
smoothly if started during line operation.

Synchronizing
detector .7

Start —>

Servo motor
Servo amplifier

Without time K \
constant setting ™ /

<
N

With time
constant setting

1

Servo motor
speed
ON ; A

OFF |
Start4

I
1
i
'
'

PB04| FFC |Feed forward gain 0 % 0 O
Set the feed forward gain. When the setting is 100%, the droop to
pulses during operation at constant speed are nearly zero. 100
However, sudden acceleration/deceleration will increase the
overshoot. As a guideline, when the feed forward gain setting is
100%, set 1s or more as the acceleration/deceleration time
constant up to the rated speed.

PBO5 For manufacturer setting 500
Do not change this value by any means.

PB06| GD2 | Ratio of load inertia moment to servo motor inertia moment 7.0 |times 0 O O
Used to set the ratio of the load inertia moment to the servo motor to
shaft inertia moment. When auto tuning mode 1 and interpolation 300.0
mode is selected, the result of auto tuning is automatically used.
(Refer to section 7.1.1)

In this case, it varies between 0 and 100.0.
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. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PBO7| PG1 | Model loop gain 24 |rad/s 1 O
Set the response gain up to the target position. to
Increase the gain to improve trackability in response to the 2000
position command.
When auto turning mode 1,2 is selected, the result of auto turning
is automatically used.
PB08| PG2 | Position loop gain 37 |radls 1 O
Used to set the gain of the position loop. to
Set this parameter to increase the position response to level load 1000
disturbance. Higher setting increases the response level but is
liable to generate vibration and/or noise.
When auto tuning mode 1,2 and interpolation mode is selected,
the result of auto tuning is automatically used.
PB09| VG2 |Speed loop gain 823 |rad/s 20 O O
Normally this parameter setting need not be changed. to
Higher setting increases the response level but is liable to 50000
generate vibration and/or noise. (Note)
When auto tuning mode 1 - 2, manual mode and interpolation
mode is selected, the result of auto tuning is automatically used.
Note. The setting range of 50000 applies to the servo amplifier
whose software version is A3 or later. The setting range of
the servo amplifier whose software version is older than A3
is 20 to 20000. When the software version of MR
Configurator is A3 or earlier, 20001 or more cannot be set.
Use the display/operation section of the servo amplifier to
set 20001 or more.
PB10| VIC | Speed integral compensation 33.7 | ms 0.1 O O
Used to set the integral time constant of the speed loop. to
Higher setting increases the response level but is liable to 1000.0
generate vibration and/or noise.
When auto tuning mode 1 = 2 and interpolation mode is selected,
the result of auto tuning is automatically used.
PB11| VDC | Speed differential compensation 980 0 O O
Used to set the differential compensation. to
Made valid when the proportion control (PC) is switched on. 1000
PB12 For manufacturer setting 0
Do not change this value by any means.
PB13| NH1 [Machine resonance suppression filter 1 4500 | Hz 100 O O
Set the notch frequency of the machine resonance suppression to
filter 1. 4500
Setting parameter No. PBO1 (filter tuning mode 1) to " OO 1"
automatically changes this parameter.
When the parameter No. PBO1 setting is " OO O 0", the setting of
this parameter is ignored.




5. PARAMETERS

. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PB14| NHQ1 | Notch shape selection 1 0000h Refer to O O
Used to selection the machine resonance suppression filter 1. Name
and
n..n function
—r— Notch depth selection column.
Setting value| Depth Gain
0 Deep | -40dB
1 -14dB
2 © B
3 Shallow| -4dB
Notch width
Setting value | Width o
0 Standard 2
1 o 3
2 4
3 Wide 5
Setting parameter No. PBO1 (filter tuning mode 1) to " OO 1"
automatically changes this parameter.
When the parameter No. PBO1 setting is " [0 [0 0", the setting of
this parameter is ignored.
PB15| NH2 | Machine resonance suppression filter 2 4500 | Hz 100 O O
Set the notch frequency of the machine resonance suppression to
filter 2. 4500
Set parameter No. PB16 (notch shape selection 2) to " 1" to
make this parameter valid.
PB16| NHQ2 | Notch shape selection 2 0000h Refer to O O
Select the shape of the machine resonance suppression filter 2. Name
and
n.. function
—[ Machine resonance suppression filter 2 selection column.
0: Invalid
1: Valid
Notch depth selection
Setting value| Depth Gain
0 Deep | -40dB
1 -14dB
2 0 -8dB
3 Shallow | -4dB
Notch width
Setting value| Width a
0 Standard 2
1 o 3
2 4
3 Wide 5
PB17 For manufacturer setting 0000

Automatically set depending on the machine condition.
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. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PB18| LPF |Low pass filter setting 3141 |rad/s| 100 O O
Set the low pass filter. to
Setting parameter No. PB23 (low pass filter selection) to " 00O 18000
" automatically changes this parameter.
When parameter No. PB23 is set to "[0[0 11", this parameter
can be set manually.
PB19| VRF1 | Vibration suppression control - vibration frequency setting 100.0| Hz 0.1 O
Set the vibration frequency for vibration suppression control to to
suppress low-frequency machine vibration, such as enclosure 100.0
vibration.
Setting parameter No. PB02 (vibration suppression control tuning
mode) to " OO O 1" automatically changes this parameter. When
parameter No. PB02 is set to " I 2", this parameter can be
set manually.
PB20| VRF2 | Vibration suppression control - resonance frequency setting 100.0| Hz 0.1 O
Set the resonance frequency for vibration suppression control to to
suppress low-frequency machine vibration, such as enclosure 100.0
vibration.
Setting parameter No. PB02 (vibration suppression control tuning
mode) to " OO O 1" automatically changes this parameter. When
parameter No. PB02 is set to " 1 2", this parameter can be
set manually.
PB21 For manufacturer setting 0.00
PB22 Do not change this value by any means. 0.00
PB23| VFBF | Low pass filter selection 0000h Refer to O O
Select the low pass filter. Name
and
nn.n function
—r— Low pass filter selection column.
0: Automatic setting
1: Manual setting (parameter No. PB18 setting)
\When automatic setting has been selected, select the filter that has
VG2 -+ 10
. ————[radls]
the band width close to the one calculated with 1 + GD2
PB24| *MVS | Slight vibration suppression control selection 0000h Refer to O
Select the slight vibration suppression control. Name
When parameter No. PAO8 (auto tuning mode) is set to " O 10 and
3", this parameter is made valid. In the speed control mode, set function
parameter No. PC23 to "0 1" to make "servo lock at speed column.
control mode stop" valid to use this parameter.
—[ Slight vibration suppression control selection
0: Invalid
1: Valid
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. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PB25| *BOP1 | Function selection B-1 0000h Refer to O
Select the control systems for position command Name
acceleration/deceleration time constant (parameter No. PB03). and
function
nn.n column.
—I_— Control of position command acceleration/
deceleration time constant
0: Primary delay
1: Linear acceleration/deceleration
When linear acceleration/deceleration has been
selected, do not execute control switching after
instantaneous power failure. The servo motor will
make a hard stop at control switching or
automatic restart.
PB26| *CDP | Gain changing selection 0000h Refer to O O
Select the gain changing condition. (Refer to Section 8.6.) Name
and
nn.. function
—[ Gain changing selection column.
Under any of the following conditions, the gains
change on the basis of the parameter No. PB29 to
PB32 settings.
0: Invalid
1: Gain changing (CDP) is ON
2: Command frequency (Parameter No.PB27
setting)
3: Droop pulse value (Parameter No.PB27 setting)
4: Servo motor speed (Parameter No.PB27 setting)
Gain changing condition
0: Valid at more than condition (Valid when gain
changing (CDP) is ON)
1: Valid at less than condition (Valid when gain
changing (CDP) is OFF))
PB27| CDL |Gain changing condition 10 |kpps 0 O O
Used to set the value of gain changing condition (command pulse to
frequency, droop pulses, servo motor speed) selected in r/min| 9999
parameter No. PB26.The set value unit changes with the changing
condition item. (Refer to Section 8.6.)
PB28| CDT | Gain changing time constant 1 ms 0 O O
Used to set the time constant at which the gains will change in to
response to the conditions set in parameters No. PB26 and PB27. 100
(Refer to Section 8.6.)
PB29| GD2B | Gain changing - ratio of load inertia moment to servo motor inertia | 7.0 |times 0 O O
moment to
Used to set the ratio of load inertia moment to servo motor inertia 300.0
moment when gain changing is valid.
This parameter is made valid when the auto tuning is invalid
(parameter No. PA08: 111 3).
PB30| PG2B | Gain changing - position loop gain 37 |rad/s 1 O
Set the position loop gain when the gain changing is valid. to
This parameter is made valid when the auto tuning is invalid 2000

(parameter No. PA08: 111 3).
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. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PB31| VG2B | Gain changing - speed loop gain 823 |rad/s 20 O O
Set the speed loop gain when the gain changing is valid. to
This parameter is made valid when the auto tuning is invalid 20000
(parameter No. PAO8: O 01 3).
Note. The setting range of 50000 applies to the servo amplifier
whose software version is A3 or later. The setting range of
the servo amplifier whose software version is older than A3
is 20 to 20000. When the software version of MR
Configurator is A3 or earlier, 20001 or more cannot be set.
Use the display/operation section of the servo amplifier to
set 20001 or more.
PB32| VICB | Gain changing - speed integral compensation 33.7 | ms 0.1 O O
Set the speed integral compensation when the gain changing is to
valid. 5000.0
This parameter is made valid when the auto tuning is invalid
(parameter No. PA08: 111 3).
PB33| VRF1B | Gain changing - vibration suppression control - vibration frequency | 100.0| Hz 0.1 O
setting to
Set the vibration frequency for vibration suppression control when 100.0
the gain changing is valid. This parameter is made valid when the
parameter No. PB02 setting is "0 0O 2" and the parameter No.
PB26 setting is " OO 1"
When using the vibration suppression control gain changing,
always execute the changing after the servo motor has stopped.
PB34| VRF2B | Gain changing - vibration suppression control - resonance 100.0| Hz 0.1 O
frequency setting to
Set the resonance frequency for vibration suppression control 100.0
when the gain changing is valid. This parameter is made valid
when the parameter No. PB02 setting is " ] 0 [0 2" and the
parameter No. PB26 setting is " O 1"
When using the vibration suppression control gain changing,
always execute the changing after the servo motor has stopped.
PB35 For manufacturer setting 0.00
PB36 Do not change this value by any means. 0.00
PB37 100
PB38 0
PB39 0
PB40 0
PB41 1125
PB42 1125
PB43 0004h
PB44 0.0
PB45 0000h
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5.2.3 Position smoothing

By setting the position command acceleration/deceleration time constant (parameter No. PB03), you can run
the servo motor smoothly in response to a sudden position command.

The following diagrams show the operation patterns of the servo motor in response to a position command
when you have set the position command acceleration/deceleration time constant.

Choose the primary delay or linear acceleration/deceleration in parameter No. PB25 according to the machine
used.

(1) For step input

1 /7
| / \ ——— : Input position command

Iy \ — - — : Position command after
T / \\ filtering for primary delay

Command

I
| \\ — - - — : Position command after filtering
! (NN for linear acceleration/deceleration
/ : \ \ t  : Position command acceleration/
! \ deceleration time constant (parameter No. PB03)
I
]

(2) For trapezoidal input

For trapezoidal input (linear acceleration/deceleration), the setting range is 0 to 10ms.
(3t)

—— : Input position command
— - — : Position command after filtering
for linear acceleration/deceleration

— - - —: Position command after
filtering for primary delay

Command
—
\

t : Position command acceleration/
deceleration time constant
(parameter No. PB03)
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5.3 Extension Setting Parameters (No. PCO O)

POINT |

setting valid.

* For any parameter whose symbol is preceded by *, set the parameter value
and switch power off once, then switch it on again to make that parameter

5.3.1 Parameter list

No.

Symbol

Name

Initial Value

Unit

Control Mode

Position| Speed | Torque

PCO1 | STA [Acceleration time constant 0 ms O O
PC02 | STB [ Deceleration time constant 0 ms O O
PCO03 [ STC | S-pattern acceleration/deceleration time constant 0 ms O O
PC04 [ TQC | Torque command time constant 0 ms O
PCO5 [ SC1 |Internal speed command 1 100 r/min O

Internal speed limit 1 O
PC06 | SC2 |Internal speed command 2 500 r/min O

Internal speed limit 2 O
PC07 | SC3 |Internal speed command 3 1000 r/min O

Internal speed limit 3 O
PC08 [ SC4 |Internal speed command 4 200 r/min O

Internal speed limit 4 O
PC09 [ SC5 |Internal speed command 5 300 r/min O

Internal speed limit 5 O
PC10| SC6 |Internal speed command 6 500 r/min O

Internal speed limit 6 O
PC11 | SC7 |Internal speed command 7 800 r/min O

Internal speed limit 7 O
PC12 [ VCM | Analog speed command maximum speed 0 r/min O

Analog speed limit maximum speed O
PC13 | TLC |Analog torque command maximum output 100.0 % O
PC14 | MOD1 | Analog monitor output 1 0000h O O O
PC15 [ MOD2 | Analog monitor output 2 0001h O O O
PC16 [ MBR | Electromagnetic brake sequence output 100 ms O O O
PC17 | ZSP | Zero speed 50 r/min O O O
PC18 | *BPS [ Alarm history clear 0000h O O O
PC19 | *ENRS | Encoder output pulses selection 0000h O O O
PC20 | *SNO | Station number setting 0 station O O O
PC21 | *SOP | Communication function selection 0000h O O O
PC22 | *COP1 | Function selection C-1 0000h O O O
PC23 | *COP2 | Function selection C-2 0000h O O
PC24 | *COP3 | Function selection C-3 0000h O
PC25 For manufacturer setting 0000h
PC26 | *COP5 [ Function selection C-5 0000h O O
PC27 For manufacturer setting 0000h
pPC28 0000h
PC29 0000h
PC30 | STA2 [ Acceleration time constant 2 0 ms O O
PC31 | STB2 [ Deceleration time constant 2 0 ms O O
PC32 | CMX2 | Command pulse multiplying factor numerator 2 1 O
PC33 | CMX3 | Command pulse multiplying factor numerator 3 1 O
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Control Mode

No. [Symbol Name Initial Value |  Unit —
Position| Speed | Torque

PC34 [ CMX4 | Command pulse multiplying factor numerator 4 1 O
PC35 | TL2 |Internal torque limit 2 100.0 % O O O
PC36 | *DMD | Status display selection 0000h O O O
PC37 [ VCO | Analog speed command offset 0 mV O

Analog speed limit offset O
PC38 [ TPO |Analog torque command offset 0 mV O

Analog torque limit offset O
PC39 [ MO1 | Analog monitor 1 offset 0 mv O O O
PC40 [ MO2 | Analog monitor 2 offset 0 mv O O O
PC41 For manufacturer setting 0
PC42 0
PC43 0
PC44 0
PC45 0
PC46 0
PC47 0
PC48 0
PC49 0
PC50 0
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5.3.2 List of details

. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PCO1| STA [Acceleration time constant 0 ms 0 O O
Used to set the acceleration time required to reach the rated to
speed from Or/min in response to the analog speed command and 50000
internal speed commands 1 to 7.
If the preset speed command is
Speed lower thap the rated speeq,
acceleration/deceleration time
Rated [~~-~"""""~ will be shorter.
speed
Zero : E »Time
speed Parameter Parameter
No. PCO1 setting No. PCO02 setting
For example for the servo motor of 3000r/min rated speed, set
3000 (3s) to increase speed from Or/min to 1000r/min in 1 second.
PC02| STB [ Deceleration time constant 0 ms 0 O O
Used to set the deceleration time required to reach Or/min from to
the rated speed in response to the analog speed command and 50000
internal speed commands 1 to 7.
PC03| STC | S-pattern acceleration/deceleration time constant 0 ms 0 O O
Used to smooth start/stop of the servo motor. to
Set the time of the arc part for S-pattern acceleration/deceleration. 1000

Speed command |- - - - - - p—m—r - - - - -

Speed
" Servo motor

h
R

=
=
3
5

—» Time
STC
STCSTA STC STC' STB
STA: Acceleration time constant (parameter No. PC01)
STB: Deceleration time constant (parameter No. PC02)
STC: S-pattern acceleration/deceleration time constant
(parameter No. PC03)

Long setting of STA (acceleration time constant) or STB (deceleration time
constant) may produce an error in the time of the arc part for the setting of
the S-pattern acceleration/deceleration time constant.

The upper limit value of the actual arc part time is limited by

2000000 : 2000000 :
STA for acceleration or by STB for deceleration.

(Example) At the setting of STA=20000, STB=5000 and STC=200,
the actual arc part times are as follows:

-~

Limited to 100[ms] since
During acceleration: 100[ms] | _2000000 _ <
20000 100[ms]<200[ms].

-~

200[ms] as set since
During deceleration: 200[ms] L 2000000

5000 = 400[ms]>200[ms].
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. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PC04| TQC | Torque command time constant 0 ms 0 O
Used to set the constant of a low pass filter in response to the to
torqgue command. 20000
Torque /Torque command
i % After
’," v V¥ filtered
3 ' \
TQC TQC Time
TQC: Torque command time constant
PCO5| SC1 |Internal speed command 1 100 |r/min| Oto O
Used to set speed 1 of internal speed commands. instan-
taneous
Internal speed limit 1 permi- O
Used to set speed 1 of internal speed limits. ssible
speed
PC06| SC2 |Internal speed command 2 500 |r/min| Oto O
Used to set speed 2 of internal speed commands. instan-
taneous
Internal speed limit 2 permi- O
Used to set speed 2 of internal speed limits. ssible
speed
PCO07| SC3 |Internal speed command 3 1000 |r/min| Oto O
Used to set speed 3 of internal speed commands. instan-
taneous
Internal speed limit 3 permi- O
Used to set speed 3 of internal speed limits. ssible
speed
PC08| SC4 |Internal speed command 4 200 |r/min| Oto O
Used to set speed 4 of internal speed commands. instan-
taneous
Internal speed limit 4 permi- O
Used to set speed 4 of internal speed limits. ssible
speed
PC09| SC5 |Internal speed command 5 300 |r/min| Oto O
Used to set speed 5 of internal speed commands. instan-
taneous
Internal speed limit 5 permi- O
Used to set speed 5 of internal speed limits. ssible
speed
PC10| SC6 |Internal speed command 6 500 |r/min| Oto O
Used to set speed 6 of internal speed commands. instan-
taneous
Internal speed limit 6 permi- O
Used to set speed 6 of internal speed limits. ssible
speed
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. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PC11| SC7 |lInternal speed command 7 800 |r/min| Oto O
Used to set speed 7 of internal speed commands. instan-
taneous
Internal speed limit 7 permi- O
Used to set speed 7 of internal speed limits. ssible
speed
PC12| VCM | Analog speed command maximum speed 0 0 O
Used to set the speed at the maximum input voltage (10V) of the r/min 1
analog speed command (VC). to
Set "0" to select the rated speed of the servo motor connected. 50000
The speed is as indicated below for motorless operation of test
operation.
Servo MR-J3-10A to 70A
. MR-J3-100A to 700A
Amplifier | MR-J3-10A1 to 40A1
Speed 3000r/min 2000r/min
Analog speed limit maximum speed 0 0 O
Used to set the speed at the maximum input voltage (10V) of the r/min 1
analog speed limit (VLA). to
Set "0" to select the rated speed of the servo motor connected. 50000
PC13| TLC |Analog torque command maximum output 100.0| % 0 O
Used to set the output torque at the analog torque command to
voltage (TC = +8V) of +8V on the assumption that the maximum 1000.0
torque is 100[%)]. For example, set 50 to output (maximum torque
x 50/100) at the TC of +8V.
PC14| MOD1 | Analog monitor 1 output 0000h Refer to O O O
Used to selection the signal provided to the analog monitor 1 the
(MO1) output. (Refer to Section 5.3.3) Name
and
nnn. Function
L . . field.
Analog monitor 1 (MO1) output selection
Setting Item
0 Servo motor speed (+8V/max. speed)
1 |Torque (=8V/max. torque) (Note 2)
2 Servo motor speed (+8V/max. speed)
3 | Torque (+8V/max. torque) (Note 2)
4 | Current command (=8V/max. current command)
5 Command pulse frequency (£10V/1Mpps)
6 Droop pulses (+10V/100 pulses) (Note 1)
7 Droop pulses (+10V/1000 pulses) (Note 1)
8 Droop pulses (+10V/10000 pulses) (Note 1)
9 Droop pulses (+10V/100000 pulses) (Note 1)
A |Feedback position (+10V/1 Mpulses) (Note 1)
B | Feedback position (+10V/10 Mpulses) (Note 1)
C |Feedback position (+10V/100 Mpulses) (Note 1)
D |Bus voltage (+8V/400V)
Notel. Encoder pulse unit.
2. 8V is outputted at the maximum torque.
However, when parameter No. PA11 - PA12 are
set to limit torque, 8V is outputted at the torque
highly limited.
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. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PC15| MOD2 | Analog monitor 2 output 0001h Refer to O O O
Used to selection the signal provided to the analog monitor 2 the
(MO2) output. (Refer to Section 5.3.3) Name
and
nnn. Function
L . . field.
Analog monitor 2 (MO2) output selection
Setting Item
0 Servo motor speed (+8V/max. speed)
1 |Torque (=8V/max. torque) (Note 2)
2 Servo motor speed (+8V/max. speed)
3 | Torque (+8V/max. torque) (Note 2)
4 | Current command (=8V/max. current command)
5 Command pulse frequency (£10V/1Mpps)
6 Droop pulses (+10V/100 pulses) (Note 1)
7 Droop pulses (+10V/1000 pulses) (Note 1)
8 Droop pulses (+10V/10000 pulses) (Note 1)
9 Droop pulses (+10V/100000 pulses) (Note 1)
A |Feedback position (+10V/1 Mpulses) (Note 1)
B | Feedback position (+10V/10 Mpulses) (Note 1)
C |Feedback position (+10V/100 Mpulses) (Note 1)
D |Bus voltage (+8V/400V)
Notel. Encoder pulse unit.
2. 8V is outputted at the maximum torque.
However, when parameter No. PA11 - PA12 are
set to limit torque, 8V is outputted at the torque
highly limited.
PC16| MBR | Electromagnetic brake sequence output 100 | ms 0 O O O
Used to set the delay time (Tb) between electronic brake interlock to
(MBR) and the base drive circuit is shut-off. 1000
PC17| ZSP |Zero speed 50 |[r/min 0 O O O
Used to set the output range of the zero speed (ZSP). to
Zero speed signal detection has hysteresis width of 20r/min (Refer 10000
to Section 3.5 (1) (b))
PC18| *BPS | Alarm history clear 0000h Referto| O @) @)
Used to clear the alarm history. the
nnn. Name
and
Alarm history clear Function
0: Invalid :
1: Valid field.

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

After the alarm history is cleared, the setting is
automatically made invalid (reset to 0).
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0: 9600 [bps]

1: 19200 [bps]

2: 38400 [bps]

3: 57600 [bps]

4: 115200[bps]

RS-422 communication response delay time

0: Invalid

1: Valid, reply sent after delay time of 800 ps or more

. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range |Position| Speed | Torque
PC19| *ENRS | Encoder output pulse selection 0000h Refer to O O O
Use to select the, encoder output pulse direction and encoder the
pulse output setting. Name
ofo] [ | o
Function
I —[ Encoder pulse output phase changing field.
Changes the phases of A, B-phase encoder pulses output .
Set value Servo motor rotation direction
CCW CW
0 Aphaseflf{flAphaseflf}fl
Bphasel f 1 f 1 f B phasef 1 f 1 f 1
1 Aphaseflf{flAphaseflflfl
Bphasef 1 f l f l B phasel f l f 1 f
L Encoder output pulse setting selection (refer to parameter No. PA15
0: Output pulse designation
1: Division ratio setting
2: Ratio is automatically set to command pulse unit
Setting "2" makes the parameter No. PA15 (encoder output pulse)
setting invalid.
PC20| *SNO | Station number setting 0 |station 0 O O O
Used to specify the station number for serial communication. to
Always set one station to one axis of servo amplifier. If one station 31
number is set to two or more stations, normal communication
cannot be made.
PC21| *SOP | Communication function selection 0000h Refer to O O O
Select the communication I/F and select the RS-422 the
communication conditions. Name
o] | |o] i
__ Function
o . field.
RS-422 communication baudrate selection
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. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque

O

PC22| *COP1 | Function selection C-1 0000h Refer to
Select the execution of automatic restart after instantaneous the
power failure selection, and encoder cable communication system Name
selection. and

Function

__lolo] | il
—[ Restart after instantaneous power failure selection

If the power supply voltage has returned to normal

after an undervoltage status caused by the reduction

of the input power supply voltage in the speed control

mode, the servo motor can be restarted by merely

turning on the start signal without resetting the alarm.

0: Invalid (Undervoltage alarm (AL.10) occurs.)

1: Valid

Encoder cable communication system selection
0: Two-wire type
1: Four-wire type
The following encoder cables are of 4-wire type.
MR-EKCBL30M-L
MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H
The other encoder cables are all of 2-wire type.
Incorrect setting will result in an encoder alarm 1 (AL.
16) or encoder alarm 2 (AL. 20).

PC23| *COP2 | Function selection C-2 0000h Refer to O
Select the servo lock at speed control mode stop, the VC-VLA the
voltage averaging, and the speed limit in torque control mode. Name

[ [o] | s
.-n. Function

—[ Selection of servo lock at speed control mode stop field.

0: Valid
1: Invalid

VC/VLA voltage averaging
Used to set the filtering time when the analog -
speed command (VC) voltage or analog speed limit
(VLA) is imported.

Set 0 to vary the speed to voltage fluctuation in real
time. Increase the set value to vary the speed
slower to voltage fluctuation.

Set value Filtering time [ms]
0

0.444

0.888

1.777

3.555

7.111

Aldh|lw|N|F|O

Selection of speed limit for torque control | | |  l____\MVM____Jd_____
0: Valid O

1: Invalid

Do not use this function except when configuring
a speed loop externally.

If the speed limit is invalid, the following
parameters can be used.

Parameter No. PBO1 (filter tuning mode)
Parameter No. PB13 (machine resonance
suppression filter 1)

Parameter No. PB14 (notch shape selection 1)
Parameter No. PB15 (machine resonance
suppression filter 2)

Parameter No. PBO1 (notch shape selection 2)
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. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PC24| *COP3 | Function selection C-3 0000h Refer to O
Select the unit of the in-position range. the
Name
nnn. and
—[ In-position range unit selection Fu.nctlon
0: Command input pulse unit field.
1: Servo motor encoder pulse unit
PC25 For manufacturer setting 0000h
Do not change this value by any means.
PC26| *COP5 | Function selection C-5 0000h Refer to O O
Select the stroke limit warning (AL. 99). the
Name
nnn. and
—l: Stroke limit warning (AL. 99) selection Function
0: Valid field.
1: Invalid
When this parameter is set to "1", AL. 99 will not
occur if the forward rotation stroke end (LSP) or
reverse rotation stroke end (LSN) turns OFF.
PC27 For manufacturer setting 0000h
PC28 Do not change this value by any means. 0000h
PC29 0000h
PC30| STA2 | Acceleration time constant 2 0 ms 0 O O
This parameter is made valid when the acceleration/deceleration to
selection (STAB2) is turned ON. 50000
Used to set the acceleration time required to reach the rated
speed from Or/min in response to the analog speed command and
internal speed commands 1 to 7.
PC31| STB2 | Deceleration time constant 2 0 ms 0 O O
This parameter is made valid when the acceleration/deceleration to
selection (STAB2) is turned ON. 50000
Used to set the deceleration time required to reach Or/min from
the rated speed in response to the analog speed command and
internal speed commands 1 to 7.
PC32| CMX2 | Command pulse multiplying factor numerator 2 1 1 O
Used to set the multiplier for the command pulse. to
Setting "0" automatically sets the connected motor resolution. 65535
PC33| CMX3 | Command pulse multiplying factor numerator 3 1 1 O
Used to set the multiplier for the command pulse. to
Setting "0" automatically sets the connected motor resolution. 65535
PC34| CMX4 | Command pulse multiplying factor numerator 4 1 1 O
Used to set the multiplier for the command pulse. to
Setting "0" automatically sets the connected motor resolution. 65535
PC35| TL2 [Internal torque limit 2 100.0| % 0 O O O
Set this parameter to limit servo motor torque on the assumption to
that the maximum torque is 100[%)]. 100.0

When 0 is set, torque is not produced.
When torque is output in analog monitor output, this set value is
the maximum output voltage ( 8V). (Refer to Section 3.6.1, (5))
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No.

Symbol

Name and Function

Initial
Value

Unit

Setting

Control Mode

Range [Position| Speed

Torque

PC36

*DMD

Status display selection
Select the status display to be provided at power-on.

_|:Selection of status display at power-on
0: Cumulative feedback pulse
1: Servo motor speed
2: Droop pulse
3: Cumulative command pulses
4: Command pulse frequency
5: Analog speed command voltage (Note 1)
6: Analog torque command voltage (Note 2)
7: Regenerative load ratio
8: Effetive load ratio
9: Peak load ratio
A: Instantaneous torque
B: Within one-revolution position
(1 pulse unit)
C: Within one-revolution position
(100 pulse unit)
D: ABS counter
E: Load inertia moment ratio
F: Bus voltage

Note 1. In speed control mode. Analog speed limit
voltage in torque control mode.

2. In torque control mode. Analog torque limit

voltage in speed or position control mode.

— Status display at power-on in corresponding control
mode
0: Depends on the control mode.

0000h

Refer to
the
Name
and
Function
field.

O

Control Mode Status display at power-on

Position Cumulative feedback pulses

Position/speed

Cumulative feedback pulses/servo motor speed

Speed Servo motor speed

Speed/torque Servo motor speed/analog torque command voltage

Torque Analog torque command voltage

Torque/position | Analog torque command voltage/cumulative feedback pulses

1: Depends on the first digit setting of this parameter.

O

O

PC37

VCO

Analog speed command offset

Used to set the offset voltage of the analog speed command (VC).
For example, if CCW rotation is provided by switching on forward
rotation start (ST1) with OV applied to VC, set a negative value.
When automatic VC offset is used, the automatically offset value
is set to this parameter. (Refer to Section6.4.)

The initial value is the value provided by the automatic VC offset
function before shipment at the VC-LG voltage of OV.

Depen
ding
on
servo
amplifi

er

Analog speed limit offset

Used to set the offset voltage of the analog speed limit (VLA).
For example, if CCW rotation is provided by switching on forward
rotation selection (RS1) with OV applied to VLA, set a negative
value.

When automatic VC offset is used, the automatically offset value
is set to this parameter. (Refer to Section6.4.)

The initial value is the value provided by the automatic VC offset
function before shipment at the VLA-LG voltage of OV.

mVv

—999
to
999

5-35
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. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PC38| TPO | Analog torque command offset 0 mV [ —999 O
Used to set the offset voltage of the analog torque command (TC). to
Analog torque limit offset 999 O
Used to set the offset voltage of the analog torque limit (TLA).
PC39| MO1 |Analog monitor 1 offset 0 mVv | —999 O O O
Used to set the offset voltage of the analog monitor (MO1). to
999
PC40| MO2 | Analog monitor 2 offset 0 mV | —999 O O O
Used to set the offset voltage of the analog monitor (MO2). to
999
PC41 For manufacturer setting 0
PC42 Do not change this value by any means. 0
PC43 0
PC44 0
PC45 0
PC46 0
PC47 0
PC48 0
PC49 0
PC50 0
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5.3.3 Analog monitor

The servo status can be output to two channels in terms of voltage. Use this function when using an ammeter
to monitor the servo status or synchronizing the torque/speed with the other servo.

(1) Setting
Change the following digits of parameter No. PC14, PC15:
Parameter No. PC14

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

Parameter No. PC15

ﬂﬂﬂ

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

Parameters No. PC39 and PC40 can be used to set the offset voltages to the analog output voltages. The
setting range is between —999 and 999mV.

Parameter No. Setting range [mV]
PC39

PC40

Description

Used to set the offset voltage for the analog monitor 1 (MO1).

—999 to 999

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 PC15 value:
Refer to (3) for the measurement point.

Setting Output item Description Setting Output item Description
0 |Servo motor speed 1 |Torque Driving in CCW
4CCW direction 4direction
8V] . &M .
I I
| I
| |
Max. speed ! Max. torque |
@ » < »
| 0 Max. speed | 0 Max. torque
| I
1 |
| I
______ L -8 L -
CW direction ¥ V] Drivingin CW ¥ 8]
direction
2 |Servo motor speed o — 3 [Torque Driving in CW gn s Driving in CCW
CW direction8[V]y  CCW direction drecion 4 direction
| : i i
| | I I
| | I I
| | I I
! I : :
< ™ <
Max. speed 0 Max. speed Max. torque 0 Max. torque
4 [Current command o 5 [Command pulse 10M] ACCW direction
glv) $CCW direction frequency !
1 ]
! 1
Max. current command | !
(Max. torque command) | ‘500‘[|I(PPS] :‘
: 0 . . o >
i Max. current command | 500[kpps]
| (Max. torque command) |
] I
oW direction ¥ 2] S L 10v]
CW direction Y
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0 100[pulse]

Setting Qutput item Description Setting Qutput item Description
6 |Droop pulses (Note) 10M] 4CCW direction Droop pulses (Note) 10)V] ACCW direction
(£10V/100 pulses) : (£10Vv/1000 pulses) |
I I
I I
100[pulse] ! 1000[pulse] !

0 1000[puise]

0 100M[puise]

Y

—————— - -10 ~-----1-10]
M M CW direction ¥ M
8 |Droop pulses 10M 4CCW direction Droop pulses 10M] ACCW direction
(Note 1) : (Note 1) |
(+10V/10000 pulses) : (+10Vv/100000 pulses) :
10000[pulse] | 100000[pulse] !
1 0 10000[pulse] l 0 100000[pulse]
1 |
| |
| I
—————— - -10 —-----1 -10]
CW direction ¥ M CW direction ¥ M
A [Feedback position 10M 4CCW direction Feedback position 10M] ACCW direction
(Note 1,2) : (Note 1,2) |
(+10V/1 Mpulses) : (+10V/10 Mpulses) :
1IM[pulse] | 10M[pulse] !
| 0 1M[|p'ulse] N 0 10M[|p'ulse]
1 |
| |
| I
—————— - -10 ~-----1-10
CW direction ¥ M CW direction ¥ M
C |Feedback position 10)V] 4CCW direction Bus voltage
(Note 1,2) :
(+10V/100 Mpulses) |
100M[pulse] !

400V]

Note 1. Encoder pulse unit.
2. Available in position control mode
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(3) Analog monitor block diagram

Command C t -
urren N
pulse frequency Droop pulse command ) | Bus voltage
y .\ |
Speed
4 "ommar_lifi + Current encoder
Command Position Speed Current AA
® e >—p F———30—» P
pulse e 4 control 2% control [©2 control ["{PWM—AA—— M) Servo Motor
Current feedback Encoder
Differ-
ential
L Position feedback
7
Feed_b_ack +'5 v v
position -1 Servo Motor
speed Torque

Home position (CR input position)
5.3.4 Alarm history clear

The servo amplifier stores one current alarm and five past alarms from when its power is switched on first. To

control alarms which will occur during operation, clear the alarm history using parameter No. PC18 before
starting operation.

Clearing the alarm history automatically returns to "OOO0"
After setting, this parameter is made valid by switch power from OFF to ON.

Parameter No. PC18

N

—E Alarm history clear
0: Invalid (not cleared)
1: Valid (cleared)
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5.4 1/0 Setting Parameters (No. PDO )

POINT |

* For any parameter whose symbol is preceded by *, set the parameter value
and switch power off once, then switch it on again to make that parameter

setting valid.
5.4.1 Parameter list
No. |Symbol Name Initial Value |  Unit — Control Mode
Position| Speed | Torque
PDO1 | *DIA1 [ Input signal automtic ON selection 1 0000h O O O
PDO02 For manufacturer setting 0000h
PDO3 [ *DI1 | Input signal device selection 1 (CN1-15) 00020202h O O O
PDO04 [ *DI2 | Input signal device selection 2 (CN1-16) 00212100h O O O
PDO5 [ *DI3 | Input signal device selection 3 (CN1-17) 00070704h O O O
PDO06 | *DI4 [ Input signal device selection 4 (CN1-18) 00080805h O O O
PD0O7 | *DI5 | Input signal device selection 5 (CN1-19) 00030303h O O O
PD08 | *DI6 | Input signal device selection 6 (CN1-41) 00202006h O O O
PDO09 For manufacturer setting 00000000h
PD10 | *DI8 | Input signal device selection 8 (CN1-43) 00000AOAh O O O
PD11 | *DI9 | Input signal device selection 9 (CN1-44) 00000BOBh O O O
PD12 | *DI10 [ Input signal device selection 10 (CN1-45) 00232323h O O O
PD13 [ *DO1 | Output signal device selection 1 (CN1-22) 0004h O O O
PD14 | *DO2 | Output signal device selection 2 (CN1-23) 000Ch O O O
PD15 | *DO3 | Output signal device selection 3 (CN1-24) 0004h O O O
PD16 | *DO4 | Output signal device selection 4 (CN1-25) 0007h O O O
PD17 For manufacturer setting 0003h
PD18 | *DO6 | Output signal device selection 6 (CN1-49) 0002h O O O
PD19 | *DIF [Response level setting 0002h O O O
PD20 | *DOP1 | Function selection D-1 0000h O O O
PD21 For manufacturer setting 0000h
PD22 | *DOP3 | Function selection D-3 0000h O
PD23 For manufacturer setting 0000h
PD24 | *DOP5 | Function selection D-5 0000h O O O
PD25 For manufacturer setting 0
PD26 0
PD27 0
PD28 0
PD29 0
PD30 0
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5.4.2 List of details

. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PDO1| *DIA1 [ Input signal automatic ON selection 1 0000h Refer to O O O
Select the input devices to be automatically turned ON. the
Name
n. and
T soaee [ Furcor
T o |
(= =k
Servo-on (SON) 0
0
_D:lj:‘ Signal name Initial value
BIN HEX
T E Proportion control (PC)] 0
External torque limit (TL)|] O 0
0
—_— 0
4|:|:|:|:| Signal name Initial value
BIN HEX
L= °
[ ;
Forward rotation 0 0
stroke end (LSP)
Reverse rotation 0
stroke end (LSN)
BIN 0: Used as external input signal
BIN 1: Automatic ON
For example, to turn ON SON, the setting is " OO 4"
PDO02 For manufacturer setting 0000h Refer to
Do not change this value by any means. the
Name
and
Function
field.
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. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque

PDO03| *DI1 | Input signal device selection 1 (CN1-15) 0002 Refer to O O O
Any input signal can be assigned to the CN1-15 pin. 0202h the
Note that the setting digits and the signal that can be assigned Name
change depending on the control mode. and

Function
ofo] [ [ [[[] fld
I—Position control .SEIECt th?
Speed control mode };ﬂﬁ;dg\'cf
Torque control mode 15 pin.
The devices that can be assigned in each control mode are those
that have the symbols indicated in the following table. If any other
device is set, it is invalid.
. Control Modes (Note 1)
Setting
P S T
00
01 For manufacturer setting (Note 2)
02 SON SON SON
03 RES RES RES
04 PC PC
05 TL TL
06 CR CR CR
07 ST1 RS2
08 ST2 RS1
09 TL1 TL1
0A LSP LSP
0B LSN LSN
0oC For manufacturer setting (Note 2)
0D CDP CDP
OE to 1F For manufacturer setting (Note 2)
20 SP1 SP1
21 SP2 SP2
22 SP3 SP3
23 LOP LOP LOP
24 CM1
25 CM2
26 STAB2 STAB2
27 to 3F | For manufacturer setting (Note 2)
Note 1. P: Position control mode
S: Speed control mode
T: Torque control mode
2. For manufacturer setting. Never set this value.

PD04| *DI2 |Input signal device selection 2 (CN1-16) 0021 Refer to O O O
Any input signal can be assigned to the CN1-16 pin. 2100h the
The devices that can be assigned and the setting method are the Name
same as in parameter No. PD03. and

Function
ool | [ [ [ ]] fld.
|—Position control mode}iilstc L;r\]/ei:ce
Speed control mode of the CN1-
Torque control mode 16 pin.
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. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PDO5| *DI3 | Input signal device selection 3 (CN1-17) 0007 Refer to O O O
Any input signal can be assigned to the CN1-17 pin. 0704h the
The devices that can be assigned and the setting method are the Name
same as in parameter No. PD03. and
Function
ojo] [ [ | ||| fld
|—Position control mode izlftc :jg\]/ei’ce
Speed control mode - & <\
Torque control mode 17 pin.
When "Valid (ABS transfer by DI0)" has been selected for the
absolute position detection system in parameter No. PA03, the
CN1-17 pin is set to the ABS transfer mode (ABSM). (Refer to
Section 14.5.)
PD0O6| *DI4 |Input signal device selection 4 (CN1-18) 0008 Refer to O O O
Any input signal can be assigned to the CN1-18 pin. 0805h the
The devices that can be assigned and the setting method are the Name
same as in parameter No. PD03. and
Function
ojol [ | | | [] fld
—roeco | e
Tgrque control mode ggth.e CN1-
pin.
When "Valid (ABS transfer by DI0)" has been selected for the
absolute position detection system in parameter No. PA03, the
CN1-18 pin is set to the ABS transfer request (ABSR). (Refer to
Section 14.5.)
PDO7| *DI5 [ Input signal device selection 5 (CN1-19) 0003 Refer to O O O
Any input signal can be assigned to the CN1-19 pin. 0303h the
The devices that can be assigned and the setting method are the Name
same as in parameter No. PD03. and
Function
ool [ | [ [ [] ol
I—Position control mode select th?
Speed control mode };fptztedcenf
Torque control mode 19 pin.
PD08| *DI6 [ Input signal device selection 6 (CN1-41) 0020 Refer to O O O
Any input signal can be assigned to the CN1-41 pin. 2006h the
The devices that can be assigned and the setting method are the Name
same as in parameter No. PD03. and
Function
ofol [ [ 1 [ [] fld
|—Position control mode Select thg
input device
Speed control mode o<~
Torque control mode 41 pin.
PDO09 For manufacturer setting 0000
Do not change this value by any means. 0000h
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. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PD10| *DI8 [ Input signal device selection 8 (CN1-43) 0000 Refer to O O O
Any input signal can be assigned to the CN1-43 pin. 0AOAh the
The devices that can be assigned and the setting method are the Name
same as in parameter No. PD03. and
ofof [ [ | [ []
0|0 field.
|_ " Select the
Position control mode input device
Speed control mode o <\
Torque control mode 43 pin
PD11| *DI9 |[Input signal device selection 9 (CN1-44) 0000 Refer to O O O
Any input signal can be assigned to the CN1-44 pin. 0BOBh the
The devices that can be assigned and the setting method are the Name
same as in parameter No. PD03. and
Function
ojo] [ | | | || fld.
|—P i | mod Select the
osition control mode input device
Speed control mode N1
Torque control mode 44 pin.
PD12| *DI10 | Input signal device selection 10 (CN1-45) 0023 Refer to O O O
Any input signal can be assigned to the CN1-45 pin. 2323h the
The devices that can be assigned and the setting method are the Name
same as in parameter No. PD03. and
ofol | [ [ [[]
0|0 field.
L Select the
Position control mode input device
Speed control mode ¢ oN1-
Torque control mode 45 pin.
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. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed [ Torque
PD13| *DO1 | Output signal device selection 1 (CN1-22) 0004h Refer to O O O
Any output signal can be assigned to the CN1-22 pin. the
Note that the device that can be assigned changes depending on Name
the control mode. and

Function
olofo] | feld.
—[ Select the output device of the CN1-22 pin.

The devices that can be assigned in each control mode are those
that have the symbols indicated in the following table. If any other
device is set, it is invalid.

) Control Modes (Note 1)
Setting
P S T

00 Always OFF|Always OFF|Always OFF

01 For manufacturer setting (Note 2)

02 RD RD RD

03 ALM ALM ALM

04 INP SA Always OFF|

05 MBR MBR MBR

06 For manufacturer setting (Note 2)

07 TLC TLC VLC

08 WNG WNG WNG

09 BWNG |Always OFF|Always OFF|

0A Always OFF SA SA

0B Always OFF|Always OFF VLC

ocC ZSP ZSP ZSP

oD For manufacturer setting (Note 2)

OE For manufacturer setting (Note 2)

OF CDPS |Always OFF|Always OFF

10 For manufacturer setting (Note 2)

11 ABSV |Always OFF|Always OFF
12 to 3F For manufacturer setting (Note 2)

Note 1. P: Position control mode
S: Speed control mode
T: Torque control mode
2. For manufacturer setting. Never set this value.

When "Valid (ABS transfer by DI0)" has been selected for the
absolute position detection system in parameter No. PA03, the
CN1-22 pin is set to the ABS transmission data bit 0 (ABSBO) in
the ABS transfer mode only. (Refer to Section 14.5.)

PD14| *DO2 | Output signal device selection 2 (CN1-23) 000Ch Refer to O O O
Any output signal can be assigned to the CN1-23 pin. the
The devices that can be assigned and the setting method are the Name
same as in parameter No. PD13. and

Function
ojojo] | feld
—[ Select the output device of the CN1-23 pin.

When "Valid (ABS transfer by DI0)" has been selected for the
absolute position detection system in parameter No. PA03, the
CN1-23 pin is set to the ABS transmission data bit 1 (ABSB1) in
the ABS transfer mode only. (Refer to Section 14.5.)
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. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PD15| *DO3 | Output signal device selection 3 (CN1-24) 0004h Refer to O O O
Any output signal can be assigned to the CN1-24 pin. the
The devices that can be assigned and the setting method are the Name
same as in parameter No. PD13. and

Function
ofofo] | e

—[ Select the output device of the CN1-24 pin.

PD16| *DO4 | Output signal device selection 4 (CN1-25) 0007h Refer to O O O
Any output signal can be assigned to the CN1-25 pin. the
The devices that can be assigned and the setting method are the Name
same as in parameter No. PD13. and

Function
olofo] | feld.
—[ Select the output device of the CN1-25 pin.

When "Valid (ABS transfer by DI0)" has been selected for the
absolute position detection system in parameter No. PA03, the
CN1-25 pin is set to the ABS transmission data ready (ABST) in
the ABS transfer mode only. (Refer to Section 14.5.)

PD17 For manufacturer setting 0003h
Do not change this value by any means.
PD18| *DO6 | Output signal device selection 6 (CN1-49) 0002h Refer to O O O
Any output signal can be assigned to the CN1-49 pin. the
The devices that can be assigned and the setting method are the Name
same as in parameter No. PD13. and

Function
ofofo] | e

—[ Select the output device of the CN1-49 pin.

PD19| *DIF | Input filter setting 0002h Refer to O O O
Select the input filter. the
Name
nnn. and
—l: Input signal filter Function
field.

If external input signal causes chattering
due to noise, etc., input filter is used to
suppress it.

0: None

1: 1.777[ms]

2: 3.555[ms]

3: 5.333[ms]
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. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PD20| *DOP1 | Function selection D-1 0000h Refer to
Select the stop processing at forward rotation stroke end the
(LSP)/reverse rotation stroke end (LSN) OFF and the base circuit Name
status at reset (RES) ON. and

Function
ofo| | | e

—[ How to make a stop when forward rotation stroke
end (LSP) - reverse rotation stroke end (LSN)
is valid. (Refer to Section 5.4.2.)
0: Sudden stop
1: Slow stop

Selection of base circuit status at reset (RES) ON O O O
0: Base circuit not switched off

1: Base circuit switched off

PD21 For manufacturer setting 0000h
Do not change this value by any means.

PD22| *DOP3 | Function selection D-3 0000h Refer to O
Set the clear (CR). the

Name
olofo] anc
—[ . Function
Clear (CR) selection field
0: Droop pulses are cleared on the leading '
edge.
1: While on, droop pulses are always cleared.

PD23 For manufacturer setting 0000h
Do not change this value by any means.
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. Initial . | Setting Control Mode
No. | N F —
0. | Symbo ame and Function Value Unit Range [Position| Speed | Torque
PD24| *Dops5 | Function selection D-5 0000h O O O

j_[

Select the alarm code and warning (WNG) outputs.

Setting of alarm code output

Connector pins of CN1

Set value

22

23 24

0

Alarm code is not output.

1 Alarm code is output at alarm occurrence.

(Note) Alarm code

CN1 [ CN1 [ CN1
pin 22| pin 23 pin 24

Alarm
display

Name

88888

Watchdog

AL.12

Memory error 1

AL.13

Clock error

AL.15

Memory error 2

AL.17

Board error 2

AL.19

Memory error 3

AL.37

Parameter error

AL.8A

Serial communication time-out error

AL.8E

Serial communication error

AL.30

Regenerative error

AL.33

Overvoltage

AL.10

Undervoltage

AL.45

Main circuit device overheat

AL.46

Servo motor overheat

AL.47

Cooling fan alarm

AL.50

Overload 1

AL.51

Overload 2

AL.24

Main circuit

AL.32

Overcurrent

AL.31

Overspeed

AL.35

Command pulse frequency error

AL.52

Error excessive

AL.16

Encoder error 1

AL.1A

Motor combination error

AL.20

Encoder error 2

AL.25

Absolute position erase

Note. 0: off
1:0n

A parameter alarm (AL. 37) occurs if the alarm

code output is selected with parameter No.
PAO03 set to "[OOO1" and the DIO-based
absolute value detection system selected.

at warning occurrence.

— Selection of output device at warning occurrence
Select the warning (WNG) and trouble (ALM) output status

Setting (Note) Device status
1
WNG 0 |
0 1 ‘
ALM 0 $
Warning occurrence
1
WNG 0
1 AM §
!
Warning occurrence
Note. 0: off
1:0on
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. Initial | Setting Control Mode
No. [Symbol Name and Function Unit —
Value Range [Position| Speed | Torque
PD25 For manufacturer setting 0
PD26 Do not change this value by any means. 0
PD27 0
PD28 0
PD29 0
PD30 0

5.4.3 Using forward/reverse rotation stroke end to change the stopping pattern

The stopping pattern is factory-set to make a sudden stop when the forward/reverse rotation stroke end is
made valid. A slow stop can be made by changing the parameter No. PD20 value.

Parameter No. PD20 Setting Stopping method
Sudden stop
oooo . ;
_ Position control mode : Motor stops with droop pulses cleared.
(initial value) L
Speed control mode : Motor stops at deceleration time constant of zero.
Slow stop
Position control mode : The motor is decelerated to a stop in accordance with the
OoOooza parameter No. PB03 value.
Speed control mode : The motor is decelerated to a stop in accordance with the
parameter No. PC02 value.
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6. DISPLAY AND OPERATION SECTIONS

6. DISPLAY AND OPERATION SECTIONS

6.1 Overview

The MR-J3-A servo amplifier has the display section (5-digit, 7-segment LED) and operation section (4
pushbuttons) for servo amplifier status display, alarm display, parameter setting, etc.
The operation section and display data are described below.

5-digit LED Displays data.

S D I y(C () (
Q] O O - - -

i 1\ Al

Decimal LED Displays the decimal points, alarm presence/absence, etc.
i C C 02O
MODE  Display mode change - e o Lit to indicate the decimal point.
Low/High switching ( ( " . " (
upP Display/data scrolling L Decimal point
i i -, -,
DOWN Dfsplay/data scrollmg . ¢ ¢ _ _()_¢ Litoindicate anegative when "
SET Display/data determination C O . 0 (negative) cannot be displayed.
Data clear —_—
- -,
( ( -‘ -‘ .-‘ Flickers to indicate alarm occurrence.
' '-Zé:-" " '
- -,
C  _ _(D_C Fiickers to indicate the test operation
| O, O mode.
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6.2 Display Sequence

Press the "MODE" button once to shift to the next display mode. Refer to Section 6.3 and later for the
description of the corresponding display mode.

To refer to or set the gain filter parameters, extension setting parameters and 1/O setting parameters, make
them valid with parameter No. PA19 (parameter write disable).

Display mode transition Initial screen Function Reference
Servo status display.
3 Nt [ ] appears at power-on. (Note)
( Status display ) ' Section 6.3
AR
Sequence display, external signal display, output
signal (DO), forced output, test operation,
v ‘ .' software version display, VC automatic offset,
( Diagnosis ) '- '-' - '-' '- motor series ID display, motor type ID display, Section 6.4
- - motor encoder ID display, external encoder ID
display, parameter write inhibit, next deactivation
display.
Current alarm display, alarm history display,
." . parameter error No. display, point table error No.
( Alarm ) '-' ' - - display. Section 6.5
AR
Display and setting of basic setting parameters.
@ button A 4 - -, -
MODE Basic setting .-‘ .-‘ . ‘ ‘
4 parameters ' ' ( ' ( (
AR
Display and setting of gain filter parameters.
N/ N/
Gainffilter ) ( b Y (
parameters '- '- )
JE U
Section 6.6
Display and setting of extension setting
Extension setting ." .' ." ‘ parameters.
parameters '- ' ' ' '
AR AR
Display and setting of I/O setting parameters.
Y N/ N/
1/0 setting .-‘ -‘ . ‘ ‘
F parameters ) ' ' ( ' q (
AR AR

Note. When the axis name is set to the servo amplifier using MR Configurator, the axis name is displayed and the servo status is then
displayed.
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6.3 Status display

The servo status during operation is shown on the 5-digit, 7-segment LED display. Press the "UP" or "DOWN"
button to change display data as desired. When the required data is selected, the corresponding symbol
appears. Press the "SET" button to display its data. At only power-on, however, data appears after the symbol
of the status display selected in parameter No. PC36 has been shown for 2[s].
The servo amplifier display shows the lower five digits of 16 data items such as the motor speed.

6.3.1 Display transition

After choosing the status display mode with the "MODE" button, pressing the "UP" or "DOWN" button changes

the display as shown below.

To Bus voltage
0 o *
| : 1
\f Cumulative feedback | (
L pulse i "l
A | 7
| I ; | I
|
N Servo motor speed i .-
) DR
|
. I : : I
g N
- Droop pulse ‘
- D
i i 1 i i
L | 1
.:‘ Cumulative command ﬁ i .' .-‘ ‘
) pulse O e
i i | i i
‘ @ N I -
Command pulse DOWN . . ' '
N | - N
) frequency | L P L
A | A
| : ; : :
.' Analog speed command ! ) .'
'- voltage ! ' -
Analog speed limit voltage | N "
x : x
| : | | :
) ‘ Analog torque command | ‘ .'
voltage ! -
L' Analog torque limit voltage 3 U L
i i ‘ i i
| : L
| N/
. Regenerative load ratio i .-‘ N
- S
% ! x
; | : }
! |

Effetive load ratio

Peak load ratio

Instantaneous torque

Within one-revolution position
(1 pulse unit)

Within one-revolution position
(100 pulse unit)

ABS counter

Load inertia moment ratio

Bus voltage

To Cumulative feedback pulse
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6.3.2 Display examples

The following table lists display examples:

it Stat Displayed data
em atus Servo amplifier display
= e
Forward rotation at 3000r/min — | e—
IR D
Servo motor
speed - \o \o \_/
- - T
Reverse rotation at 3000r/min ‘| u u '-l
Reverse rotation is indicated by "-".
N N
Load inertia ) ' . .
15.5 times -— | e
moment ' ‘l -l
O 0
11252pulse — | - -
U Ul e
Multi-revolution - ~~— -~ -~
cone (|2 T =
—12566pulse . '- . -l. '-l. '—l
t r t 1t
Negative value is indicated by the lit decimal points in the upper four digits.
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6.3.3 Status display list

The following table lists the servo statuses that may be shown:
Refer to Appendix 2 for the measurement point.

. . Display
Name Symbol Unit Description
range
Cumulative feedback C pulse | Feedback pulses from the servo motor encoder are counted and | —99999
pulses displayed. The value in excess of +99999 is counted, bus since the to
servo amplifier display is five digits, it shows the lower five digits of the 99999
actual value. Press the "SET" button to reset the display value to zero.
The value of minus is indicated by the lit decimal points in the upper four
digits.
Servo motor speed r r/min | The servo motor speed is displayed. —7200
The value rounded off is displayed in < 0.1r/min. to
7200
Droop pulses E pulse | The number of droop pulses in the deviation counter is displayed. When | —99999
the servo motor is rotating in the reverse direction, the decimal points in to
the upper four digits are lit. 99999
The value in excess of £99999 is counted. Since the servo amplifier
display is five digits, it shows the lower five digits of the actual value.
The number of pulses displayed is in the encoder pulse unit.
Cumulative command P pulse | The position command input pulses are counted and displayed. —99999
pulses As the value displayed is not yet multiplied by the electronic gear to
(CMX/CDV), it may not match the indication of the cumulative feedback 99999
pulses.
The value in excess of £99999 is counted, but since the servo amplifier
display is five digits, it shows the lower five digits of the actual value.
Press the "SET" button to reset the display value to zero. When the
servo motor is rotating in the reverse direction, the decimal points in the
upper four digits are lit.
Command pulse n kpps The frequency of the position command input pulses is displayed. —1500
frequency The value displayed is not multiplied by the electronic gear (CMX/CDV). to
1500
Analog speed F \Y (1) Torque control mode ~10.00
command voltage Analog speed limit (VLA) voltage is displayed. to
Analog speed limit (2) Speed control mode 10.00
voltage Analog speed command (VC) voltage is displayed.
Analog torque U Y, (1) Position control mode, speed control mode 0
command voltage Analog torque limit (TLA) voltage is displayed. to
Analog torque limit 10.00
voltage (2) Torque control mode —8.00
Analog torque command (TLA) voltage is displayed. to
+8.00
Regenerative load ratio L % The ratio of regenerative power to permissible regenerative power is 0
displayed in %. to
100
Effective load ratio J % The continuous effective load current is displayed. 0
The effective value in the past 15 seconds is displayed relative to the to
rated current of 100%. 300
Peak load ratio b % The maximum torque generated during acceleration/deceleration, etc. 0
The highest value in the past 15 seconds is displayed relative to the rated to
torque of 100%. 400
Instantaneous torque T % Torque that occurred instantaneously is displayed. 0
The value of the torque that occurred is displayed in real time relative to to
the rate torque of 100%. 400
Within  one-revolution Cyl pulse | Position within one revolution is displayed in encoder pulses. 0
position low The value returns to 0 when it exceeds the maximum number of pulses. to
The value is incremented in the CCW direction of rotation. 99999

6-5




6. DISPLAY AND OPERATION SECTIONS

. - Display
Name Symbol Unit Description
range
Within  one-revolution Cy2 100 The within one-revolution position is displayed in 100 pulse increments 0
position high pulse | of the encoder. to
The value returns to 0 when it exceeds the maximum number of pulses. 2621
The value is incremented in the CCW direction of rotation.
ABS counter LS rev Travel value from the home position in the absolute position detection | —32768
systems is displayed in terms of the absolute position detectors counter to
value. 32767
Load inertia moment dC 0.1 The estimated ratio of the load inertia moment to the servo motor shaft 0.0
ratio Times | inertia moment is displayed. to
300.0
Bus voltage Pn \% The voltage (across P-N) of the main circuit converter is displayed. 0
to
450

6.3.4 Changing the status display screen

The status display item of the servo amplifier display shown at power-on can be changed by changing the
parameter No. PC36 settings.
The item displayed in the initial status changes with the control mode as follows:

Control mode Status display at power-on
Position Cumulative feedback pulses
Position/speed Cumulative feedback pulses/servo motor speed
Speed Servo motor speed
Speed/torque Servo motor speed/analog torque command voltage
Torque Analog torque command voltage
Torque/position | Analog torque command voltage/cumulative feedback pulses
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6.4 Diagnostic mode

Name Display Description
' .' Not ready.
i e T N T Indicates that the servo amplifier is being initialized or an alarm has
' '_l '_l ' occurred.
Sequence
Ready.
Nl e T e e Indicates that the servo was switched on after completion of
' '-' '_' ' ' initialization and the servo amplifier is ready to operate.

Refer to section 6.7. Indicates the ON-OFF states of the external I/O signals.

External 1/O signal The upper segments correspond to the input signals and the lower
’ segments to the output signals.

display Lit: ON

Extinguished: OFF

Output signal (DO) _' -— e = - The digital output signal can be forced on/off. For more information,
forced output '-' '_‘ '_‘ ' ' refer to section 6.8.
e e ( Jog operation can be performed when there is no command from the
Jog feed S external command device.
' '_ _' ' ' For details, refer to section 6.9.2.
The MR configurator (Servo configuration software MRZJW3-
SETUP211E) is required for positioning operation. This operation
Positioning e e -' cannot be performed from the operation section of the servo
) S w— J— amplifier.
operation ' '_ _l ' '_ Positioning operation can be performed once when there is no
command from the external command device.
Test For details, refer to section 6.9.3.
. C R R Without connection of the servo motor, the servo amplifier provides
operation | Motorless ) ._ ._ ) _' output signals and displays the status as if the servo motor is
mode operation ' ' | ' | running actually in response to the external input signal.
- o= — For details, refer to section 6.9.4.
. Merely connecting the servo amplifier allows the resonance point of
Machine e e e i | ' the mechanical system to be measured.
analyzer ' '— -l ' -l The MR configurat_or (Servo c_onfiguration softw_are MRZJW3-
operation . SETUP2_11E) is reqwreq for machine analyzer operation.
For details, refer to section 6.9.4.
Simple diagnosis as to correct function of the input/output interface
Amplifier ) || of the servo amplifier can be made. To diagnose the amplifier, the
) ) -— e -— diagnosis cable (MR-J3ACHECK) and MR Configurator (Servo
diagnosis ) '_ = ) | | configuration software) MRZIW3-SETUP211 are necessary.
For details, refer to section 12.6.
Software version low — .—' . ' Indicates the version of the software.

Software version high Indicates the system number of the software.

If offset voltages in the analog circuits inside and outside the servo
amplifier cause the servo motor to rotate slowly at the analog speed
command (VC) or analog speed limit (VLA) of 0V, this function
automatically makes zero-adjustment of offset voltages.

— When using this function, make it valid in the following procedure.
. .-' ' . ' Making it valid causes the parameter No. PC37 value to be the
Automatic VC offset ' l l ' l automatically adjusted offset voltage.
— 1) Press "SET" once.

2) Set the number in the first digit to 1 with "UP"/"DOWN".

3) Press "SET".
You cannot use this function if the input voltage of VC or VLA is
+0.4V or more.
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Name Display Description

Press the "SET" button to show the motor series ID of the servo
motor currently connected.

Motor series N
' | '_ '-l For indication details, refer to the optional MELSERVO Servo Motor
Instruction Manual.
Press the "SET" button to show the motor type ID of the servo motor
A/ N/
. ' ' . ' currently connected.
Motor type e S . .
) U ) | | For indication details, refer to the optional MELSERVO Servo Motor

Instruction Manual.

Press the "SET" button to show the encoder ID of the servo motor
currently connected.

For indication details, refer to the optional MELSERVO Servo Motor
Instruction Manual.

Encoder '-'

For manufacturer setting '-' For manufacturer setting

For manufacturer setting

For manufacturer setting '—|




6. DISPLAY AND OPERATION SECTIONS

6.5 Alarm mode

The current alarm, past alarm history and parameter error are displayed. The lower 2 digits on the display
indicate the alarm number that has occurred or the parameter number in error. Display examples are shown
below.

Name Display Description

- — Indicates no occurrence of an alarm.

Current alarm

Indicates the occurrence of overvoltage (AL.33).
Flickers at occurrence of the alarm.

- Indicates that the last alarm is overload 1 (AL.50).

Indicates that the second alarm in the past is overvoltage (AL.33).

'— L Indicates that the third alarm in the past is undervoltage (AL.10).
Alarm history
r -: -: : Indicates that the fourth alarm in the past is overspeed (AL.31).

Indicates that there is no fifth alarm in the past.

Indicates that there is no sixth alarm in the past.

_— - Indicates no occurrence of parameter error (AL.37).

Parameter error No.

) N Indicates that the data of parameter No. PA12 is faulty.

Functions at occurrence of an alarm

(1) Any mode screen displays the current alarm.

(2) Even during alarm occurrence, the other screen can be viewed by pressing the button in the operation
area. At this time, the decimal point in the fourth digit remains flickering.

(3) For any alarm, remove its cause and clear it in any of the following methods (for clearable alarms, refer to
Section 9.2.1):
(a) Switch power OFF, then ON.
(b) Press the "SET" button on the current alarm screen.
(c) Turn on the alarm reset (RES).

(4) Use parameter No. PC18 to clear the alarm history.

(5) Pressing "SET" on the alarm history display screen for 2s or longer shows the following detailed information

display screen. Note that this is provided for maintenance by the manufacturer.

e

(6) Press "UP" or "DOWN" to move to the next history.

6-9
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6.6 Parameter mode

POINT |

= To use the I/O setting parameters, change the parameter No. PA19 (parameter
write inhibit value. (Refer to Section 5.1.1)

- The 1/O signal settings can be changed using the 1/O setting parameter No.
PDO03 to PD08, PD10 to PD18.

6.6.1 Parameter mode transition

After choosing the corresponding parameter mode with the "MODE" button, pressing the "UP" or "DOWN"
button changes the display as shown below.

To status display mode <« ®
MODE

Basic setting Gainffilter Extension setting I/O setting
parameters parameters parameters parameters
I of T f

||:| _ || ||:| 'l || ||:| _i ||
1 _1_ 1 1 __l 1 1 _ti_1 1
Parameter No. PAO1 | | Parameter No. PBO1| | Parameter No. PC01| |Parameter No. PDO1

||:| ST 2 o ||:| T D 1 o
17 1 —_l_n_ 1 __h_ 1 _ti_n_
Parameter No. PAO2 | | Parameter No. PB02| | Parameter No. PC02| |Parameter No. PD02

: ! ﬁ}

| | ®

Parameter No. PA18 Parameter No PB44 Parameter No PC49 Parameter No PD29

||:| ] ||:|| ||:| - ||:| i~z |_|| | ~n ||
I T I (R I I_ it (T
Parameter No. PA19 | | Parameter No. PB45| | Parameter No. PC50 Parameter No PD30
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6.6.2 Operation example

(1) Parameter of 5 or less digits
The following example shows the operation procedure performed after power-on to change the control
mode (Parameter No. PAO1) into the speed control mode. Press "MODE" to switch to the basic setting
parameter screen.

® © @
Press MODE four times. Select parameter No.8 with UP or DOWN.
\7 N/ N/ N/
:-‘ :-‘ : ‘ :-‘ ------ The parameter@number is displayed.
' " -' Press UP or DOWN to change the number.
O]
. Press SET twice.
. ‘ . ‘ ------ The set value of the specified parameter number flickers.
A
®
Press UP twice.
AN /4
: :. ‘ . ‘ -‘ ------ During flickering, the set value can be changed.
T N ®© ®
Use UP or DOWN.

(OO0 2: Speed control mode)
Press SET to enter.
To shift to the next parameter, press the "UP" or "DOWN" button.

When changing the parameter No. PAO1 setting, change its set value, then switch power off once and
switch it on again to make the new value valid.



6. DISPLAY AND OPERATION SECTIONS

(2) Signed 6-digit or more parameter
The following example gives the operation procedure to change the electronic gear numerator (parameter
No. PAOG) to "123456".

(Note)
'-
® ®©@ @
@ Press MODE three times. Press UP or DOWN to choose parameter No. PAO6.
\/ -, W, .
FORTE .
- L' Press SET once.
Setting of upper 1 digits ® Setting of lower 4 digits
- — Press MODE once.
I (
Dl ® - (
@ Press SET once.
S Nt
. ' - -« The screen flickers. « « « « - ‘
= e B\
®© ®
Press UP or DOWN to
change the setting.
::*::: Ve S gy g\W’/, s\.“i’c s\.“ié
- - - N -
® s LY
U Press SET once.
-—w - - N4 N4
‘ -' + « Enter the setting. « + « « + « - I- I-
@
( L Press MODE once. — L " "'

Note. The example assumes that the status display screen that appears at power-on has been
set to the servo motor speed in parameter No. PC36.
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6.7 External I/O signal display
The ON/OFF states of the digital I/O signals connected to the servo amplifier can be confirmed.
(1) Operation

Call the display screen shown after power-on.
Using the "MODE" button, show the diagnostic screen.

g ®
Press UP once.

vy Ny vy Ny vy
.-' .-' .-' .-' .-‘ ........ External 1/O signal display screen
RN NI

(2) Display definition
The 7-segment LED segments and CN1 connector pins correspond as shown below.

CNl CNl CNl CNl CNl CNl CNl CNl
\ g N \ N7 \
Input signals
Always lit ————»
Output signals {
: am——N AN amm——“
CNl CNl CNl CNl CNl CNl CNl
Lit: ON

Extinguished: OFF

The LED segment corresponding to the pin is lit to indicate ON, and is extinguished to indicate OFF.
The signals corresponding to the pins in the respective control modes are indicated below:
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(a) Control modes and I/O signals

Signal (Note 2) Symbols of I/O signals in control modes Related
Connector Pin No. input/output P PIS s ST - - parameter
(Note 1) I/O
15 | SON SON SON SON SON SON No. PDO3
16 | —/SP2 SP2 SP2/SP2 SP2 SP2/— No. PD04
17 | PC PC/ST1 ST1 ST1/RS2 RS2 RS2/PC | No. PD05
18 | TL TL/IST2 ST2 ST2/RS1 RS1 RS1/TL No. PD06
19 | RES RES RES RES RES RES No. PDO7
22 (0] INP INP/SA SA SA/— —/INP No. PD13
23 O ZSP ZSP ZSP ZSP ZSP ZSP No. PD14
24 (0] INP INP/SA SA SA/— —/INP No. PD15
CN1 25 (0] TLC TLC TLC TLC/VLC VLC VLC/TLC | No.PD16
33 ) OoP OoP OoP OP OP OoP
41 | CR CR/SP1 SP1 SP1/SP1 SP1 SP1/CR No. PD08
42 | EMG EMG EMG EMG EMG EMG
43 | LSP LSP LSP LSP/— —/LSP No. PD10
44 | LSN LSN LSN LSN/— —/LSN No. PD11
45 I LOP LOP LOP LOP LOP LOP No. PD12
48 (0] ALM ALM ALM ALM ALM ALM
49 (0] RD RD RD RD RD RD No. PD18
Note 1. I: Input signal, O: Output signal
2. P: Position control mode, S: Speed control mode, T: Torque control mode, P/S: Position/speed control change mode,
SIT: Speed/torque control change mode, T/P: Torque/position control change mode
(b) Symbol and signal names
Symbol Signal name Symbol Signal name
SON Servo-on RES Reset
LSP Forward rotation stroke end EMG Emergency stop
LSN Reverse rotation stroke end LOP Control change
CR Clear TLC Limiting torque
SP1 Speed selection 1 VLC Limiting speed
SP2 Speed selection 2 RD Ready
PC Proportion control ZSP Zero speed
ST1 Forward rotation start INP In position
ST2 Reverse rotation start SA Speed reached
RS1 Forward rotation selection ALM Trouble
RS2 Reverse rotation selection oP Encoder Z-phase pulse (open collector)
TL External torque limit selection
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(3) Display data at initial values
(a) Position control mode

CR(CN1-41)

PC(CN1-17)
TL(CN1-18)
LOP(CN1-45)
EMG(CN1-42)

Input

@

|
|

_—

I

Output

OP(CN1-33)
ALM(CN1-48)

(b) Speed control mode

RES(CN1-19)
SON(CNZ1-15)
LSN(CN1-44)

I‘J» LSP(CN1-43)
ﬂ Lit:

— ON
+l qu Extinguished: OFF
RD(CN1-49)

INP(CN1-24)
ZSP(CN1-23)
TLC(CN1-25)
INP(CN1-22)

SP1(CN1-41)

SP2(CN1-16)
ST1(CN1-17)
ST2(CN1-18)
LOP(CN1-45)
EMG(CN1-42)

Input

-
-

*)
x

i

Output
OP(CN1-33)
ALM(CN1-48)

(c) Torque control mode

SP2(CN1-16)
RS2(CN1-17)

RES(CN1-19)
SON(CNZ1-15)
LSN(CN1-44)

LSP(CN1-43)
’I l‘r Lit: O

Extlngwshed OFF

:l‘L RD(CN1-49)

SA(CN1-24)
ZSP(CN1-23
TLC(CN1-25)
SA(CN1-22)

-
|

I

RS1(CN1-18)
LOP(CN1-45)
EMG(CN1-42)

Input

I
I H

T
o
7‘:

_—

I

Output
OP(CN1-33)
ALM(CN1-48)

SP1(CN1-41)
RES(CN1-19)
SON(CN1-15)

Lit: O
Extmgwshed OFF

RD(CNl 49)
ZSP(CN1-23)

VCN(CN1-25)
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6.8 Output signal (DO) forced output

POINT |

- When the servo system is used in a vertical lift application, turning on the
electromagnetic brake interlock (MBR) after assigning it to connector CN1 will
release the electromagnetic brake, causing a drop. Take drop preventive
measures on the machine side.

The output signal can be forced on/off independently of the servo status. This function is used for output signal
wiring check, etc. This operation must be performed in the servo off state servo-on (SON).

Operation
Call the display screen shown after power-on.

Using the "MODE" button, show the diagnostic screen.

-

<=

H

j—

®

Press UP twice.

Press SET for more than 2 seconds.

:I ------ Switch on/off the signal below the lit segment.

@

JI g O G

N D
{

\
CN1 C l CNl CNl CNl CNl CNl
33 22 25 23 24 49

Ol

H

AN
j—
AN
H
AN
ju—

DS
D

Pammn)
\
P}
\

)

.

A
1
1
a

D

Pammn
D

Pammn
X7,
P
N\

)

.

H

ARN
j—
ARN
H
LN
Ju—

DUV V) I

—]

Always lit

:I ------ Indicates the ON/OFF of the output signal. The correspondences

between segments and signals are as in the output signals of the
external I/O signal display.
(Lit: ON, extinguished: OFF)

O}

Press MODE once.

------ The segment above CN1-pin 24 is lit.

®

Press UP once.

~~~~~~ CNZ1-pin 24 is switched on.
(CN1A-pin 18-SG conduct.)

®

Press DOWN once.

------ CNZ1-pin 24 is switched off.

Press SET for more than 2 seconds.
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6.9 Test operation mode

A CAUTION

actual operation.

(EMG) signal.

- The test operation mode is designed to confirm servo operation. Do not use it for

- If any operational fault has occurred, stop operation using the emergency stop

POINT |

* The test operation mode cannot be used in the absolute position detection
system. Use it after choosing "Incremental system" in parameter No. PAO3.

- The servo configuration software is required to perform positioning operation.

- Test operation cannot be performed if the servo-on (SON) is not turned OFF.

6.9.1 Mode change

Call the display screen shown after power-on. Choose jog operation/motor-less operation in the following
procedure. Using the "MODE" button, show the diagnostic screen.

I be performed.
Flickers in the test operation mode.

( g
D WD eas e e
)L L)

L Press UP three times. @
TTC T D e
) . V) ( e

: Press SET for more @
uf than 2s. - -
'-= - : : : ------ When this screen '-: - : : -:
- -— . appears, jog feed can | e NV s

Press UP five times.

Press SET for more than 2s.

When this screen is displayed,
motor-less operation can be
performed.
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6.9.2 Jog operation

POINT |

- When performing jog operation, turn ON EMG, LSP and LSN. LSP and LSN
can be set to automatic ON by setting parameter No. PD01 to "0O0 C O O".

Jog operation can be performed when there is no command from the external command device.

(1) Operation
Connect EMG-SG to start jog operation and connect VDD-COM to use the internal power supply.
Hold down the "UP" or "DOWN" button to run the servo motor. Release it to stop. When using the servo
configuration software, you can change the operation conditions. The initial conditions and setting ranges
for operation are listed below:

Item Initial setting Setting range
Speed [r/min] 200 0 to instantaneous permissible speed
Acceleration/deceleration time constant [ms] 1000 0 to 50000

How to use the buttons is explained below:

Button Description

Press to start CCW rotation.
Release to stop.

Press to start CW rotation.
Release to stop.

"up"

"DOWN"

If the communication cable is disconnected during jog operation performed by using the servo configuration
software, the servo motor will be decelerated to a stop.

(2) Status display

You can confirm the servo status during jog operation.

Pressing the "MODE" button in the jog operation-ready status calls the status display screen. With this
screen being shown, perform jog operation with the "UP" or "DOWN" button. Every time you press the
"MODE" button, the next status display screen appears, and on completion of a screen cycle, pressing that
button returns to the jog operation-ready status screen. For full information of the status display, refer to
Section 6.3. In the test operation mode, you cannot use the "UP" and "DOWN" buttons to change the status
display screen from one to another.

(3) Termination of jog operation
To end the jog operation, switch power off once or press the "MODE" button to switch to the next screen
and then hold down the "SET" button for 2 or more seconds.
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6.9.3 Positioning operation

POINT |

positioning operation.

= Turn ON EMG when performing positioning operation.

* MR Configurator (Servo Configuration software) is required to perform

With no command given from the external command device, positioning operation can be executed once.

(1) Operation

i —
&% Positioning mode

a) — Motar speed | 200 Fmin
(0-5174)
b) ——— Accelidece| time | 1000 ms
{0-50000 )
c) — hlove distance | 4000 pulse

{0-99999939)

=101 x|

d) | [ LSFandLSH are autornatically turned O
| — Move until the initial Z-phase signal of the move distance

€) in the move direction is turned Or.
—Pulse mave distance unit selection
f i+ Cormmand input pulse unit

i~ Encoder pulse unit

Forward

9)
Reverse

Eause

Eestart

FEemaining

distance clear

Close

: N\Iforcedstogf

The SHIFT key can he used for M forced stops.

a) Motor speed [r/min]
Enter the servo motor speed into the "Motor speed" input field.
b) Accel/decel time [ms]

Enter the acceleration/deceleration time constant into the "Accel/decel time" input field.

¢) Move distance [pulse]
Enter the moving distance into the "Move distance" input field.
d) LSP/LSN automatically rurned ON

When setting the external stroke signal to automatic ON, click the check box to make it valid. When it

is not checked, turn ON LSN/LSP externally.

e) Move till a first Z-phase signal turned ON in the moving direction
Movement is made until the moving distance is reached and the first Z-phase signal in the moving

direction turns ON.

f) Pulse move distance unit selection/Command input pulse unit/Encoder pulse unit

Select with the option buttons whether the moving distance set in c) is in the command pulse unit or in

the encoder pulse unit.

When the encoder pulse unit is selected, the moving distance is regarded as the value before

CMX
CbhV

multiplication of the electronic gear (

distance is regarded as the value after multiplication of the electronic gear.

h)

). When the command pulse unit is selected, the moving
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g) Forward/Reverse
Click the "Forward" button to rotate the servo motor in the forward rotation direction.
Click the "Revers" button to rotate the servo motor in the reverse rotation direction.

h) Pause
Click the "Pause" button during servo motor rotation to temporarily stop the servo motor.
This button is valid during servo motor rotation.

i) Restart
Click the "Restart" button during a temporary stop to restart the servo motor rotation.
This button is valid during a temporary stop of the servo motor.

j) Remaining move distance clear
Click the "Remaining distance clear" button during a temporary stop to erase the remaining distance.
This button is valid during a temporary stop of the servo motor.

k) Forced stop
Click the "S/W forced stop" button during servo motor rotation to make a hard stop.
This button is valid during servo motor rotation.

) Close
Click the "Close" button to cancel the positioning operation mode and close the window.

(2) Status display
The status display can be monitored during positioning operation.

6.9.4 Motor-less operation

Without connecting the servo motor, you can provide output signals or monitor the status display as if the servo
motor is running in response to external input signals. This operation can be used to check the sequence of a
host programmable controller or the like.
(1) Operation

Turn SON off, choose motor-less operation. After that, perform external operation as in ordinary operation.

(2) Status display

You can confirm the servo status during motor-less operation.

Pressing the "MODE" button in the motor-less operation-ready status calls the status display screen.
With this screen being shown, perform motor-less operation. Every time you press the "MODE" button, the
next status display screen appears, and on completion of a screen cycle, pressing that button returns to the
motor-less operation-ready status screen. For full information of the status display, refer to Section 6.3. In
the test operation mode, you cannot use the "UP" and "DOWN" buttons to change the status display screen
from one to another.

(3) Termination of motor-less operation
To terminate the motor-less operation, switch power off.
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7. GENERAL GAIN ADJUSTMENT

POINT |

= For use in the torque control mode, you need not make gain adjustment.

7.1 Different adjustment methods

7.1.1 Adjustment on a single servo amplifier

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

this order.

(1) Gain adjustment mode explanation

Gain adjustment mode

Parameter No.

Estimation of load inertia

moment ratio

Automatically set
parameters

Manually set parameters

Always estimated

GD2 (parameter No. PB06)
PG2 (parameter No. PB08)
PG1 (parameter No. PB07)
VG2 (parameter No. PB09)
VIC (parameter No. PB10)

Response level setting of
parameter No. 2

Fixed to parameter No.

PBO06 value

PG2 (parameter No. PB08)
PG1 (parameter No. PB07)
VG2 (parameter No. PB09)
VIC (parameter No. PB10)

GD2 (parameter No. PB06)
Response level setting of
parameter No. PAO9

PG1 (parameter No. PB07)
GD2 (parameter No. PB06)
VG2 (parameter No. PB09)
VIC (parameter No. PB10)

PAO8 setting
Auto tuning mode 1 0001
(initial value)
Auto tuning mode 2 0002
Manual mode 0003
Interpolation mode 0000

Always estimated

GD2 (parameter No. PB06)
PG2 (parameter No. PB08)
VG2 (parameter No. PB09)
VIC (parameter No. PB10)

PG1 (parameter No. PB07)
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(2) Adjustment sequence and mode usage

START

Interpolation

Yes

Usage

Used when you want to match

made for 2 or more

| the position gain (PG1)

axes?
No |

Interpolation mode

% - - - -] between 2 or more axes.

[ Normally not used for other

Operation

‘ purposes.

| Auto tuning mode 1 % ****************

Operation ‘

No

| Auto tuning mode 2
\

| Operation

Manual mode }~ ----------------

Allows adjustment by merely
changing the response level

setting.

First use this mode to make

adjustment.

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

You can adjust all gains
manually when you want to do

_________________ fast settling or the like.

END

7.1.2 Adjustment using servo configuration software

This section gives the functions and adjustment that may be performed by using the servo amplifier with the
servo configuration software which operates on a personal computer.

Function Description

Adjustment

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

machine response.

* You can grasp the machine resonance frequency and

determine the notch frequency of the machine resonance
suppression filter.

* You can automatically set the optimum gains in response

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

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

which make settling time shortest.

* You can automatically set gains which make positioning

settling time shortest.

Machine simulation Response at positioning settling of a
machine can be simulated from machine

analyzer results on personal computer.

* You can optimize gain adjustment and command pattern

on personal computer.
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7.2 Auto tuning
7.2.1 Auto tuning mode

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

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

Parameter No. Abbreviation Name
PB06 GD2 Ratio of load inertia moment to servo motor inertia moment
PBO7 PG1 Model loop gain
PBO8 PG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

POINT |

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

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

= Speed is 150r/min or higher.

- The ratio of load inertia moment to servo motor inertia moment is 100 times
or less.

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

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

(2) Auto tuning mode 2
Use the auto tuning mode 2 when proper gain adjustment cannot be made by auto tuning mode 1. Since
the load inertia moment ratio is not estimated in this mode, set the value of a correct load inertia moment
ratio (parameter No. PBO6).
The following parameters are automatically adjusted in the auto tuning mode 2.

Parameter No. Abbreviation Name
PBO7 PG1 Model loop gain
PBO08 PG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation




7. GENERAL GAIN ADJUSTMENT

7.2.2 Auto tuning mode operation

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

Load inertia

Automatic setting moment

/

- Encoder
Command + Loop gains + Current
PG1VG1 i control A
- PG2,VG2,VIC -
( Current feedback
> - >
SetOorltoturnon.  Real-timeauto Position/speed
- tuning section feedback
| |
| o - |
| Gain \LW Load inertia |, |
b O moment ratio ‘
! table Switch . . . L
: estimation section : Speed feedback
e e |
Parameter No. PA08| Parameter No. PA09 Parameter No. PB06
Load inertia moment
ratio estimation value
Gain adjustment mode Response
selection setting

When a servo motor is accelerated/decelerated, the load inertia moment ratio estimation section always
estimates the load inertia moment ratio from the current and speed of the servo motor. The results of
estimation are written to parameter No. PB06 (the ratio of load inertia moment to servo motor). These results
can be confirmed on the status display screen of the servo configuration software section.

If the value of the load inertia moment ratio is already known or if estimation cannot be made properly, chose
the "auto tuning mode 2" (parameter No. PA0O8: 0002) to stop the estimation of the load inertia moment ratio
(Switch in above diagram turned off), and set the load inertia moment ratio (parameter No. 34) manually.

From the preset load inertia moment ratio (parameter No. PB06) value and response level (parameter No.
PAQ9), the optimum loop gains are automatically set on the basis of the internal gain tale.

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

POINT |

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

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

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

completes the adjustment. The adjustment procedure is as follows.

( Auto tuning adjustment )

Acceleration/deceleration repeated

|

oad inertia moment ratio
estimation value stable?

Auto tuning
tonditions not satisfied:
(Estimation of load inertia
moment ratio is difficult

Choose the auto tuning mode 2
(parameter No. PAO8 : 0002) and
set the load inertia moment ratio
(parameter No. PB06) manually.

v
Adjust response level setting

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

Y

Acceleration/deceleration repeated

Requested
performance satisfied?

No

A 4

( Tomanual mode )
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7.2.4 Response level setting in auto tuning mode

Set the response (The first digit of parameter No. PAQ09) of the whole servo system. As the response level
setting is increased, the trackability and settling time for a command decreases, but a too high response level
will generate vibration. Hence, make setting until desired response is obtained within the vibration-free range.

If the response level setting cannot be increased up to the desired response because of machine resonance
beyond 100Hz, filter tuning mode (parameter No. PBO1) or machine resonance suppression filter (parameter
No. PB13 to PB16) may be used to suppress machine resonance. Suppressing machine resonance may allow
the response level setting to increase. Refer to Section 8.1 for filter tuning mode and machine resonance
suppression filter.

Setting of parameter No. PA09

Machine characteristic
Response level setting L Machine resonance - . .
Machine rigidity - Guideline of corresponding machine
frequency guideline

1 Low 10.0
2 N 11.3
3 12.7
4 14.3
5 16.1
6 18.1
7 20.4
8 23.0
9 259
10 29.2
11 32.9

Large conveyor
12 37.0
13 41.7
14 v 47.0 Arm robot
15 52.9
16 Middle 59.6 General machine
17 67.1 tool conveyor
18 N 75.6 Precision
19 85.2 working

machine
20 95.9
21 108.0 Inserter
Mounter

22 121.7 Bonder
23 137.1
24 154.4
25 173.9
26 195.9
27 220.6
28 248.5
29 279.9
30 M 315.3
31 355.1
32 High 400.0




7. GENERAL GAIN ADJUSTMENT

7.3 Manual mode 1 (simple manual adjustment)

If you are not satisfied with the adjustment of auto tuning, you can make simple manual adjustment with three
parameters.

POINT |

- If machine resonance occurs, filter tuning

machine resonance suppression filter (parameter No. PB13 to PB16) may be
used to suppress machine resonance. (Refer to Section 8.1.)

mode (parameter No. PB01) or

(1) For speed control
(a) Parameters
The following parameters are used for gain adjustment:

Parameter No. Abbreviation Name
PBO06 GD2 Ratio of load inertia moment to servo motor inertia moment
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

(b) Adjustment procedure

each gain.

Step Operation Description

1 Set an estimated value to the ratio of load inertia moment to servo motor
inertia moment.

2 Increase the speed loop gain within the vibration- and unusual noise-free | Increase the speed loop gain.
range, and return slightly if vibration takes place.

3 Decrease the speed integral compensation within the vibration-free range, [ Decrease the time constant of the speed
and return slightly if vibration takes place. integral compensation.
If the gains cannot be increased due to mechanical system resonance or | Suppression of machine resonance.

4 the like and the desired response cannot be achieved, response may be | Refer to Section 8.2, 8.3.
increased by suppressing resonance with filter tuning mode or machine
resonance suppression filter and then executing steps 2 and 3.

5 While checking the settling characteristic and rotational status, fine-adjust | Fine adjustment
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(c) Adjustment description

1) Speed loop gain (parameter No. PB09)
This parameter determines the response level of the speed control loop. Increasing this value
enhances response but a too high value will make the mechanical system liable to vibrate. The
actual response frequency of the speed loop is as indicated in the following expression:

Speed loop response
frequency(Hz)

Speed loop gain setting

2) Speed integral compensation (VIC: parameter No. PB10)
To eliminate stationary deviation against a command, the speed control loop is under proportional
integral control. For the speed integral compensation, set the time constant of this integral control.
Increasing the setting lowers the response level. However, if the load inertia moment ratio is large or
the mechanical system has any vibratory element, the mechanical system is liable to vibrate unless
the setting is increased to some degree. The guideline is as indicated in the following expression:

Speed integral compensation
setting(ms)

~ (L+ratio of load inertia moment to servo motor inertia moment) x2x

2000 to 3000

~ Speed loop gain setting/ (1+ratio of load inertia moment to

servo motor inertia moment settingx0.1)

(2) For position control
(a) Parameters
The following parameters are used for gain adjustment:

Parameter No. Abbreviation Name
PBO06 GD2 Ratio of load inertia moment to servo motor inertia moment
PBO7 PG1 Model loop gain
PBO08 VG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

(b) Adjustment procedure

Step Operation Description
1 Set an estimated value to the ratio of load inertia moment to servo motor
inertia moment.
2 Set a slightly smaller value to the model loop gain.
3 Increase the speed loop gain within the vibration- and unusual noise-free | Increase the speed loop gain.
range, and return slightly if vibration takes place.
4 Decrease the speed integral compensation within the vibration-free range, | Decrease the time constant of the speed
and return slightly if vibration takes place. integral compensation.
5 Increase the model loop gain 1. Increase the position loop gain.
If the gains cannot be increased due to mechanical system resonance or | Suppression of machine resonance.
6 the like and the desired response cannot be achieved, response may be | Refer to Section 8.1.
increased by suppressing resonance with filter tuning mode or machine
resonance suppression filter and then executing steps 3 to 5.
- While checking the settling characteristic and rotational status, fine-adjust | Fine adjustment
each gain.
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(c) Adjustment description
1) Model loop gain (parameter No. PB07)
This parameter determines the response level of the model loop. Increasing position loop gain 1
improves trackability to a position command but a too high value will make overshooting liable to
occur at the time of settling.

Model loop gain _ Speed loop gain 2 setting % (1 toi)
guideline ~ (1+ratio of load inertia moment to servo motor inertia moment) 478

2) Speed loop gain (VG2: parameter No. PB09)
This parameter determines the response level of the speed control loop. Increasing this value
enhances response but a too high value will make the mechanical system liable to vibrate. The actual
response frequency of the speed loop is as indicated in the following expression:

Speed loop response Speed loop gain 2 setting
frequency(Hz) ~ (1+ratio of load inertia moment to servo motor inertia moment) x 2x

3) Speed integral compensation (parameter No. PB10)
To eliminate stationary deviation against a command, the speed control loop is under proportional
integral control. For the speed integral compensation, set the time constant of this integral control.
Increasing the setting lowers the response level. However, if the load inertia moment ratio is large or
the mechanical system has any vibratory element, the mechanical system is liable to vibrate unless
the setting is increased to some degree. The guideline is as indicated in the following expression:

Speed integral S 2000 to 3000
compensation setting(ms) ~ Speed loop gain 2 setting/ (1+ratio of load inertia moment to
servo motor inertia moment 2 setting)
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7.4 Interpolation mode

The interpolation mode is used to match the position loop gains of the axes when performing the interpolation
operation of servo motors of two or more axes for an X-Y table or the like. In this mode, the model loop gain
and speed loop gain which determine command trackability are set manually and the other parameter for gain
adjustment are set automatically.

(1) Parameter
(a) Automatically adjusted parameters
The following parameters are automatically adjusted by auto tuning.

Parameter No. Abbreviation Name
PB06 GD2 Ratio of load inertia moment to servo motor inertia moment
PB08 PG2 Position loop gain
PB09 VG2 Speed loop gain
PB10 VIC Speed integral compensation

(b) Manually adjusted parameters
The following parameters are adjustable manually.

Parameter No. Abbreviation Name
PBO7 PG1 Model loop gain

(2) Adjustment procedure

Step Operation Description

1 Set to the auto tuning mode. Select the auto tuning mode 1.
During operation, increase the response level setting (parameter No. PA09), and

2 R Adjustment in auto tuning mode 1.
return the setting if vibration occurs.

3 Check the values of model loop gain. Check the upper setting limits.

4 Set the interpolation mode (parameter No. PA08: 0000). Select the interpolation mode.

Using the model loop gain value checked in step 3 as the guideline of the upper
5 limit, set in PG1 the value identical to the position loop gain of the axis to be | Set position loop gain.
interpolated.

Looking at the interpolation characteristic and rotation status, fine-adjust the gains
and response level setting.

Fine adjustment.

(3) Adjustment description
(a) Model loop gain (parameter No. PB07)
This parameter determines the response level of the position control loop. Increasing model loop gain
improves trackability to a position command but a too high value will make overshooting liable to occur
at the time of settling. The droop pulse value is determined by the following expression.

Rotation speed (r/min)

60
Model loop gain setting

X 262144 (pulse)

Droop pulse value (pulse) =
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7.5 Differences in auto tuning between MELSERVO-J2 and MELSERVO-J2-Super

To meet higher response demands, the MELSERVO-J3 series has been changed in response level setting
range from the MELSERVO-J2S-Super series. The following table lists comparison of the response level
setting.

MELSERVO-J2-Super MELSERVO-J3
Parameter No, 2 Setting Guideline for Machine Resonance Parameter No. PAQ9 Setting Guideline for Machine Resonance
Frequency [Hz] Frequency [Hz]
1 10.0
2 11.3
3 12.7
oodil 15 4 14.3
5 16.1
6 18.1
ood?2 20 7 20.4
8 23.0
Oood3 25 9 25.9
onono4 30 10 29.2
11 32.9
Oononos 35 12 37.0
13 41.7
oode 45 14 47.0
oodvz 55 15 52.9
16 59.6
Ooodos 70 17 67.1
18 75.6
ononoo9 85 19 85.2
20 95.9
OO0OA 105 21 108.0
22 121.7
OoooB 130 23 137.1
Ooooc 160 24 154.4
25 173.9
OOoob 200 26 195.9
27 220.6
O0O0E 240 28 248.5
29 279.9
OoOooF 300 30 315.3
31 355.1
32 400.0

Note that because of a slight difference in gain adjustment pattern, response may not be the same if the
resonance frequency is set to the same value.
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8. SPECIAL ADJUSTMENT FUNCTIONS

8. SPECIAL ADJUSTMENT FUNCTIONS

POINT |

= The functions given in this chapter need not be used generally. Use them if
you are not satisfied with the machine status after making adjustment in the
methods in Chapter 7.

If a mechanical system has a natural resonance point, increasing the servo system response level may cause
the mechanical system to produce resonance (vibration or unusual noise) at that resonance frequency.

Using the machine resonance suppression filter and adaptive tuning can suppress the resonance of the
mechanical system.

8.1 Function block diagram

Speed Parameter Parameter Parameter Current
+ control No. PBO1
9—I> . oooo - T, od Lovy—pass
-1 - —}oko—:l filter
Machine resonance !
suppression filter [, |
ooo1 Machine resonance
H Adaptive tuning suppression filter 2

-| Manual setting Doo2

8.2 Adaptive filter I

(1) Function
Adaptive filter I (adaptive tuning) is a function in which the servo amplifier detects machine vibration for a
predetermined period of time and sets the filter characteristics automatically to suppress mechanical
system vibration. Since the filter characteristics (frequency, depth) are set automatically, you need not be
conscious of the resonance frequency of a mechanical system.

Machine resonance point ) Machine resonance point
Mechanical Mechanical
system : system .
response ! response !
level : Frequency 'evel : Frequency
<L oL
I I
| |
| |
Notch | Notch :
depth \/ depth Y
|
L Frequency L Frequency
Notch frequency Notch frequency

When machine resonance is large and frequency is low  When machine resonance is small and frequency is high

POINT |

* The machine resonance frequency which adaptive tuning mode can respond
to is about 100 to 2.25kHz. Adaptive vibration suppression control has no
effect on the resonance frequency outside this range.

= Adaptive vibration suppression control may provide no effect on a mechanical
system which has complex resonance characteristics.

8-1
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(2) Parameters
The operation of adaptive tuning mode (parameter No. PB01).

Parameter No.60

0(0|0

—[ Filter tuning mode selection

Setting | Filter adjustment mode | Automatically set parameter

0 Filter OFF (Note)

Parameter No. PB13

1 Filter tuning mode
Parameter No. PB14

2 Manual mode

Note. Parameter No. PB19 and PB20 are fixed to the initial values.
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(3) Adaptive tuning mode procedure

( Adaptive tuning adjustment )

Operation

Yes
Is the target response

reached?

Increase the response setting.

No

Has vibration or unusual noise
occurred?

Execute or re-execute adaptive
tuning. (Set parameter No. PBO1 to
"0001".)

Tuning ends automatically after the
predetermined period of time.
(Parameter No. PBO1 turns to "0002"
or "0000".)

- ) - Yes
Has vibration or unusual noise

been resolved?

v v

- - If assumption fails after tuning is executed at
a large vibration or oscillation, decrease the
response setting temporarily down to the
vibration level and execute again.

Decrease the response until vibration|
or unusual noise is resolved. filter manually.

Using the machine analyzer, set the

Factor
* The response has increased to the

End

machine limit.
* The machine is too complicated to
provide the optimum filter.
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POINT |

- "Filter OFF" enables a return to the factory-set initial value.

- When adaptive tuning is executed, vibration sound increases as an excitation
signal is forcibly applied for several seconds.

- When adaptive tuning is executed, machine resonance is detected for a
maximum of 10 seconds and a filter is generated. After filter generation, the
adaptive tuning mode automatically shifts to the manual mode.

- Adaptive tuning generates the optimum filter with the currently set control
gains. If vibration occurs when the response setting is increased, execute
adaptive tuning again.

= During adaptive tuning, a filter having the best notch depth at the set control
gain is generated. To allow a filter margin against mechane resonance,
increase the notch depth in the manual mode.

8.3 Machine resonance suppression filter

(1) Function
The machine resonance suppression filter is a filter function (notch filter) which decreases the gain of the
specific frequency to suppress the resonance of the mechanical system. You can set the gain decreasing
frequency (notch frequency), gain decreasing depth and width.

Mechanical Machine resonance point
system i
response |
level - Frequency
Notch width
Notch
depth Y INotch depth

Notch frlequency Frequency

You can use the machine resonance suppression filter 1 (parameter No. PB13, PB14) and machine
resonance suppression filter 2 (parameter No. PB15, PB16) to suppress the vibration of two resonance
frequencies. Execution of adaptive tuning in the filter tuning mode automatically adjusts the machine
resonance suppression filter. When adaptive tuning is ON, the adaptive tuning mode shifts to the manual
mode after the predetermined period of time. The manual mode enables manual setting using the machine
resonance suppression filter 1.

Machine resonance point

Mechanical :
system : :
response ! !
level | |
- ; Frequency
I I
L0
I I
| |
I I
Notch | :
depth \/ Y
I
g . Frequency

Parameter No. PB01, Parameter No. PB15,
PB13, PB14 PB16
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(2) Parameters
(a) Machine resonance suppression filter 1 (parameter No. PB13, PB14)
Set the notch frequency, notch depth and notch width of the machine resonance suppression filter 1
(parameter No. PB13, PB14)
When you have made adaptive filter tuning mode (parameter No. PB01) "manual mode", set up the
machine resonance suppression filter 1 becomes effective.

POINT |

- The machine resonance suppression filter is a delay factor for the servo
system. Hence, vibration may increase if you set a wrong resonance
frequency or a too deep notch.

- If the frequency of machine resonance is unknown, decrease the notch
frequency from higher to lower ones in order. The optimum notch frequency is
set at the point where vibration is minimal.

= A deeper notch has a higher effect on machine resonance suppression but
increases a phase delay and may increase vibration.

= A deeper notch has a higher effect on machine resonance suppression but
increases a phase delay and may increase vibration.

- The machine characteristic can be grasped beforehand by the machine
analyzer on the MR Configurator (Servo configuration software). This allows
the required notch frequency and depth to be determined.
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8.4 Advanced Vibration Suppression Control

(1) Operation

Vibration suppression control is used to further suppress machine end vibration, such as workpiece end

vibration and base shake. The motor side operation is adjusted for positioning so that the machine does not

shake.
A A

c c

2 i)

= E=

g &
— Motor end — Motor end
= Machine end = Machine end

> t >t
Vibration suppression control OFF Vibration suppression control ON

(Normal control)

When the advanced vibration suppression control (vibration suppression control tuning mode parameter
No. PB02) is executed, the vibration frequency at machine end can automatically be estimated to suppress

machine end vibration.

In the vibration suppression control tuning mode, this mode shifts to the manual mode after operation is
performed the predetermined number of times. The manual mode enables manual setting using the
vibration suppression control vibration frequency setting (parameter No. PB19) and vibration suppression

control resonance frequency setting (parameter No. PB20).

(2) Parameter

Select the operation of the vibration suppression control tuning mode (parameter No. PB02).

Parameter No. PB02

—l_— Vibration suppression control
tuning mode

Setting

Vibration Suppression Control Tuning Mode | Automatically Set Parameter

0

Vibration suppression control OFF (Note)

1

Vibration suppression control tuning mode | Parameter No. PB19
(Advanced vibration suppression control) Parameter No. PB20

2

Manual mode

Note. Parameter No. PB19 and PB20 are fixed to the initial values.

POINT |

- The function is made valid when the auto tuning mode (parameter No. PAO8)

is the auto tuning mode 2 ("0002") or manual mode ("0003").

- The machine resonance frequency supported in the vibration suppression

control tuning mode is 1.0Hz to 100.0Hz. The function is not effective for
vibration outside this range.

- Stop the motor before changing the vibration suppression control-related

parameters (parameter No. PB02, PB19, PB20, PB33, PB34). A failure to do
so will cause a shock.

* For positioning operation during execution of vibration suppression control

tuning, provide a stop time to ensure a stop after full vibration damping.

= Vibration suppression control tuning may not make normal estimation if the

residual vibration at the motor end is small.

= Vibration suppression control tuning sets the optimum parameter with the

currently set control gains. When the response setting is increased, set
vibration suppression control tuning again.

8-6
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(3) Vibration suppression control tuning mode procedure

C

Vibration suppression control
tuning adjustment

)

v

Operation

Yes

Is the target response
reached?

Increase the response setting.

Has vibration of

end/device increased?

workpiece

Stop operation.

l

Execute or re-execute vibration
suppression control tuning. (Set
parameter No. PB02 to "0001".)

l

Resume operation.

l

or "0000".)

Tuning ends automatically after
operation is performed the
predetermined number of times.
(Parameter No. PBO2 turns to "0002"

end/device bee

Has vibration of workpiece

n resolved?

]

v

Decrease the response until vibration
of workpiece end/device is resolved.

Using the machine analyzer or from
machine end vibration waveform, set
the vibration suppression control
manually.

End

Factor

- Estimation cannot be made as
machine end vibration has not been
transmitted to the motor end.

» The response of the model loop gain
has increased to the machine end
vibration frequency (vibration
suppression control limit).
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(4) Vibration suppression control manual mode
Measure work end vibration and device shake with the machine analyzer or external measuring instrument,
and set the vibration suppression control vibration frequency (parameter No. PB19) and vibration
suppression control resonance frequency (parameter No. PB20) to set vibration suppression control
manually.
(a) When a vibration peak can be confirmed using MR Configurator, machine analyzer or external FFT
equipment

Gain characteristic

100H )

Resonance of more
Vibration suppression control Vibration suppression than 100Hz is not the
vibration frequency control resonance target of control.
(Anti-resonance frequency) frequency

Parameter No. PB19 Parameter No. PB20
Phase

-90deg.

(b) When vibration can be confirmed using monitor signal or external sensor

Motor end vibration

l«—— External acceleration pick signal, etc.
(Droop pulses)

/7— Position command frequency

ANAp .
VELVAYATAY

/ \ Vibration suppression control \

A\ 4
—

Vibration cycle [Hz] vibration frequency Vibration cycle [Hz]
Vibration suppression control
resonance frequency

Set the same value.
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POINT |

- When machine end vibration does not show up in motor end vibration, the
setting of the motor end vibration frequency does not produce an effect.

When the anti-resonance frequency and resonance frequency can be
confirmed using the machine analyzer or external FFT device, do not set the
same value but set different values to improve the vibration suppression
performance.

= A vibration suppression control effect is not produced if the relationship

between the model loop gain (parameter No. PB07) value and vibration
frequency is as indicated below. Make setting after decreasing PG1, e.g.
reduce the response setting.

L 1.5xPG1) > vibration frequency
2r
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8.5 Low-pass filter

(1) Function
When a ballscrew or the like is used, resonance of high frequency may occur as the response level of the
servo system is increased. To prevent this, the low-pass filter is factory-set to be valid for a torque
command. The filter frequency of this low-pass filter is automatically adjusted to the value in the following
expression:
VG2

Filter frequency(rad/s) = 1+GD2 x10

When parameter No. PB23 is set to "0 1 00", manual setting can be made with parameter No. PB18.

(2) Parameter

Set the operation of the low-pass filter selection (parameter No. PB23.)
Parameter No. PB23

L Low-pass filter selection

0: Automatic setting (initial value)
1: Manual setting (parameter No. PB18 setting)

8.6 Gain changing function

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

8.6.1 Applications

This function is used when:

(1) You want to increase the gains during servo lock but decrease the gains to reduce noise during rotation.

(2) You want to increase the gains during settling to shorten the stop settling time.

(3) You want to change the gains using an external signal to ensure stability of the servo system since the load
inertia moment ratio varies greatly during a stop (e.g. a large load is mounted on a carrier).
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8.6.2 Function block diagram

The valid loop gains PG2, VG2, VIC and GD2 of the actual loop are changed according to the conditions
selected by gain changing selection CDP (parameter No. PB26) and gain changing condition CDS (parameter

No. PB27).

Parameter No. PB26

CDP

External signal
CDP

Command pulse >+
frequency _
Droop pulses >+
Model speed >+
Comparator
CDS

Parameter No. PB27

O

Changing

GD2
Parameter No. PB06 ﬁ(\o—'
Valid
GD2B o GD2 value
Parameter No. PB29 !
|
PG2 1
Parameter No. PB08 ﬂl\o—'
Valid
PG2B o | PG2 value
Parameter No. PB30 }
|
|
VG2 ;
Parameter No. PB09 !
m Valid
VG2B _0 VG2 value
Parameter No. PB31 :
|
VIC !
Parameter No. PB10 W\O—.
Valid
VICB o | VIC value
Parameter No. PB32 |
|
|
VRF1 :
Parameter No. PB19 I
ﬁc\;o_' Valid
VRF1B . o VRF1 value
Parameter No. PB33 :
|
VRF2 :
Parameter No. PB20 ﬂi\o—’
Valid
VRF2B o VRF2 value
Parameter No. PB34 |
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8.6.3 Parameters

When using the gain changing function, always set "0 3" in parameter No. PAO8 (auto tuning) to choose
the manual mode of the gain adjustment modes. The gain changing function cannot be used in the auto tuning

mode.
Parameter | Abbrevi . .
) Name Unit Description
No. ation
Ratio of load inertia moment to servo | . Control parameters before changing
PBO06 GD2 . . times
motor inertia moment
. Position and speed gains of a model used to set the response
PBO7 PG1 |Model loop gain rad/s .
level to a command. Always valid.
PB08 PG2 | Position loop gain rad/s
PB09 VG2 | Speed loop gain rad/s
PB10 VIC | Speed integral compensation ms
Gain changing ratio of load inertia Used to set the ratio of load inertia moment to servo motor
PB29 GD2B [moment to servo motor inertia|times |inertia moment after changing.
moment
PB30 PG2B | Gain changing position loop gain 2 rad/s | Used to set the value of the after-changing position loop gain 2.
PB31 VG2B | Gain changing speed loop gain 2 rad/s [ Used to set the value of the after-changing speed loop gain.
Gain changing speed integral Used to set the value of the after-changing speed integral
PB32 VICB ) ms )
compensation compensation.
PB26 CDP [ Gain changing selection Used to select the changing condition.
kpps | Used to set the changing condition values.
PB27 CDS [ Gain changing condition pulse
r/min
) L You can set the filter time constant for a gain change at
PB28 CDT | Gain changing time constant ms )
changing.
Gain changing vibration suppression Used to set the value of the after-changing vibration suppression
PB33 VRF1B L . Hz I )
control vibration frequency setting control vibration frequency setting.
Gain changing vibration suppression Used to set the value of the after-changing vibration suppression
PB34 VRF2B Hz

control resonance frequency setting

control resonance frequency setting.
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(1) Parameters No. PB06 to PB10
These parameters are the same as in ordinary manual adjustment. Gain changing allows the values of
ratio of load inertia moment to servo motor inertia moment, position loop gain, speed loop gain and speed
integral compensation to be changed.

(2) Gain changing ratio of load inertia moment to servo motor inertia moment (GD2B: parameter No. PB29)
Set the ratio of load inertia moment to servo motor inertia moment after changing. If the load inertia moment
ratio does not change, set it to the same value as ratio of load inertia moment to servo motor inertia
moment (parameter No. PB06).

(3) Gain changing position loop gain (parameter No. PB30), Gain changing speed loop gain (parameter No.
PB31), Gain changing speed integral compensation (parameter No. PB32)
Set the values of after-changing position loop gain, speed loop gain and speed integral compensation.

(4) Gain changing selection (parameter No. PB26)
Used to set the gain changing condition. Choose the changing condition in the first digit and second digit. If
you set "1" in the first digit here, you can use the gain changing (CDP) external input signal for gain
changing. The gain changing (CDP) can be assigned to the pins using parameters No. PB13 to PB16,

PB18.
ofo] | |

—l:Gain changing selection
Under any of the following conditions, the gains
change on the basis of the parameter No. PB29 to
PB32 settings.
0: Invalid
1: Gain changing (CDP) is ON
2: Command frequency (Parameter No.PB27 setting)
3: Droop pulse value (Parameter No.PB27 setting)
4: Servo motor speed (Parameter No.PB27 setting)

Gain changing condition
0: Valid at more than condition (Valid when gain changing (CDP) is ON)
1: Valid at less than condition (Valid when gain changing (CDP) is OFF)

(5) Gain changing condition (parameter No. PB27)
When you selected "command frequency”, "droop pulses" or "servo motor speed" in gain changing
selection (parameter No. PB26), set the gain changing level.
The setting unit is as follows:

Gain changing condition Unit
Command frequency kpps
Droop pulses pulse
Servo motor speed r/min

(6) Gain changing time constant (parameter No. PB28)
You can set the primary delay filter to each gain at gain changing. This parameter is used to suppress
shock given to the machine if the gain difference is large at gain changing, for example.
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8.6.4 Gain changing operation

This operation will be described by way of setting examples.

(1) When you choose changing by external input

(a) Setting
Parameter No. | Abbreviation Name Setting Unit
PBO7 PG1 Model loop gain 100 rad/s
Ratio of load inertia moment to servo motor )
PB06 GD2 ) ) 4.0 times
inertia moment
PBO08 PG2 Position loop gain 120 rad/s
PB09 VG2 Speed loop gain 3000 rad/s
PB10 VIC Speed integral compensation 20 ms
Gain changing ratio of load inertia moment .
PB29 GD2B L 10.0 times
to servo motor inertia moment
PB30 PG2B Gain changing position loop gain 84 rad/s
PB31 VG2B Gain changing speed loop gain 4000 rad/s
PB32 VICB Gain changing speed integral compensation 50 ms
) . . 0001
PB26 CDP Gain changing selection )
(Changed by ON/OFF of Input signal)
PB28 CDT Gain changing time constant 100 ms
. . L ) Used to set the value of the after-changing
Gain changing vibration suppression control | .~ ) o
PB33 VRF1B o . vibration  suppression  control  vibration Hz
vibration frequency setting )
frequency setting.
. . L ) Used to set the value of the after-changing
Gain changing vibration suppression control | .~ )
PB34 VRF2B . vibration  suppression control resonance Hz
resonance frequency setting .
frequency setting.
(b) Changing operation
OFF

Gain changing

ON

| OFF

(CDP) . .
After-changing gain
; |
Change of Before-changing gain [ ! |
each gain 1 CDT=100ms |
| I
I
! I
Model loop gain 1 100
Ratio of load inertia moment
. . 4.0 - 10.0 - 4.0
to servo motor inertia moment
Position loop gain 120 - 84 - 120
Speed loop gain 3000 — 4000 — 3000
Speed integral compensation 20 - 50 — 20
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(2) When you choose changing by droop pulses

(a) Setting
Parameter No. | Abbreviation Name Setting Unit
PBO7 PG1 Model loop gain 100 rad/s
PBOG GD2 BatiQ of load inertia moment to servo motor 40 fimes
inertia moment
PB08 PG2 Position loop gain 120 rad/s
PB09 VG2 Speed loop gain 2 3000 rad/s
PB10 VIC Speed integral compensation 20 ms
Gain changing ratio of load inertia moment to .
PB29 GD2B . . 10.0 times
servo motor inertia moment
PB30 PG2B Gain changing position loop gain 84 rad/s
PB31 VG2B Gain changing speed loop gain 4000 rad/s
PB32 VICB Gain changing speed integral compensation 50 ms
PB26 CDP Gain changing selection 0003
(Changed by droop pulses)
PB27 CDSs Gain changing condition 50 pulse
PB28 CDT Gain changing time constant 100 ms

(b) Changing operation

Droop pulses [pulses] 0

Command pulse

Before-changing gain

Droop pulses

Change of each gain | | CDT=100ms |
| |
| I
Model loop gain 100
Ratio of load inertia moment
N 4.0 - 10.0 - 4.0 - 10.0
to servo motor inertia moment
Position loop gain 120 — 84 — 120 — 84
Speed loop gain 3000 — 4000 — 3000 — 4000
Speed integral compensation 20 - 50 - 20 — 50
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9. TROUBLESHOOTING

9. TROUBLESHOOTING

POINT |

= As soon as an alarm occurs, turn off Servo-on (SON) and power off.

If an alarm/warning has occurred, refer to this chapter and remove its cause.

9.1 Alarms and warning list

When a fault occurs during operation, the corresponding alarm or warning is displayed. If any alarm or warning
has occurred, refer to Section 9.2 or 9.3 and take the appropriate action. When an alarm occurs, ALM turns off.
Set "TIOO 1" in parameter No.PD24 to output the alarm code is outputted by ON/OFF of hit0 to bit2. Warnings
(AL.92 to AL.EA) have no alarm codes. Any alarm code is output at occurrence of the corresponding alarm. In
the normal status, the alarm code is not output.

After its cause has been removed, the alarm can be deactivated in any of the methods marked O in the alarm
deactivation column.

(Note 2) Alarm deactivation Display Name -
Alarm code AL.92 |Open battry cable warning
Home position setting
Press AL96 error
Display| cN1 | CN1 | N1 Name b "SET" on| Alarm AL.99 | Stoke limit warning
22 23 24 OFFSﬁe(;N current reset AL.9F |Battery warning
(bit2) | (bit1) | (bitO) alarm | (RES) AL E0 | EXcessive regeneration
screen. ' warning
AL.E1 [Overload warning 1
~ ~ Absolute position counter
AL10| O 1 0 |Undervoltage O O O o AL.E3 warning
AL12| O 0 0 [Memory errorl (RAM) O E AL.E5 |ABS time-out warning
S Servo emergency stop
AL.13| O 0 0 [Clock error O < |AL.E6 warning
Memory error2 \ Cooling fan speed
AL15] 0 0 0 (EEP-ROM) O AL.E8 reduction warning
AL16| 1 1 0 (EAntcggvc\eI;fgrrc]))rl O AL.E9 [Main circuit off warning
AL.17| O 0 0 |Board error O AL.EA |ABS servo on warning
AL.19| O 0 0 z\f:?argggzgrl[ﬂc;ﬁ O AL.EC [Overload warning 2
P Output watt excess
ALIA| 1 1 0 |Motor combination error O AL.ED warning
AL20| 1 1 0 |Encoder error2 O
AL24| 1 0 0 [Main circuit error O O O
AL25| 1 1 0 |Absolute position erase O
" AL30| O 0 1 [Regenerative error (No(t)e 2 (Nc?f? D (NQES 2
% AL31| 1 0 1 |Overspeed O O O
< |AL32| 1 0 0 [Overcurrent O
AL.33| O 0 1 |Overvoltage O O O
Command pulse frequency ~ ~
AL35| 1 0 1 |aarm O O O
AL37| O 0 0 [Parameter error O
AL45| O 1 1 [Main circuit device overheat (No(t)e 2 (Nc?f? D (NQES 2
AL46| O 1 1 |Servo motor overheat (No(t)e D (NQ}S 1 (Nq/ts 1
ALA7| O Cooling fan alarm O
AL50| 0 | 1 | 1 |Overload1 (Noée D (N%‘? D (Nc?,tf D
AL51| 0 | 1 | 1 |overload2 (Note 1) | (Note 1) | (Note 1)
AL52| 1 0 1 |Error excessive O O O
AL8A| o 0 0 cs)jtnal communication time- 0 O 0O
ALBE| O 0 0 |Serial communication error O O O
88888 Watchdog O
Note 1. Deactivate the alarm about 30 minutes of cooling time after removing the cause of occurrence.
2. 0: off
1:on
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9.2 Remedies for alarms

- When any alarm has occurred, eliminate its cause, ensure safety, then reset the
alarm, and restart operation. Otherwise, injury may occur.
ACAUTION * If an absolute position erase (AL.25) occurred, always make home position setting
again. Otherwise, misoperation may occur.
= As soon as an alarm occurs, turn off Servo-on (SON) and power off.

POINT |

- When any of the following alarms has occurred, do not deactivate the alarm
and resume operation repeatedly. To do so will cause the servo amplifier/servo
motor to fail. Remove the cause of occurrence, and leave a cooling time of
more than 30 minutes before resuming operation.

- Regenerative error (AL.30)
= Overload 1 (AL.50)
= Overload 2 (AL.51)

- The alarm can be deactivated by switching power off, then on press the "SET"
button on the current alarm screen or by turning on the reset (RES). For details,
refer to Section 9.2.

When an alarm occurs, the trouble (ALM) switches off and the dynamic brake is operated to stop the
servomotor. At this time, the display indicates the alarm No.

The servo motor comes to a stop. Remove the cause of the alarm in accordance with this section. The optional
MR Configulator (servo configuration software) may be used to refer to the cause.

Display Name Definition Cause Action
AL.10 Undervoltage Power supply voltage [1. Power supply voltage is low. Review the power supply.
dropped. 2. There was an instantaneous control

MR-J3-00A: power failure of 60ms or longer.
160VAC or less 3. Shortage of power supply capacity
MR-J3-1JA1: caused the power supply voltage to
83VAC or less drop at start, etc.

4. The bus voltage dropped to the
following value or less.
MR-J3-0JA: 200VDC
MR-J3-[JA1: 158VDC

5. Faulty parts in the servo amplifier Change the servo amplifier.

Checking method

Alarm (AL.10) occurs if power is

switched on after disconnection

of all cables but the control
circuit power supply cables.

AL.12 Memory error 1 [RAM, memory fault |Faulty parts in the servo amplifier Change the servo amplifier.
(RAM) Checking method
AL.13  [Clock error Printed board fault Alarm (any of AL.11 and AL.13)

occurs if power is switched on
after disconnection of all cables
but the control circuit power
supply cables.
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Display Name Definition Cause Action
AL.15 Memory error 2 |EEP-ROM fault 1. Faulty parts in the servo amplifier Change the servo amplifier.
(EEP-ROM) Checking method
Alarm (AL.15)
occurs if power is switched on
after disconnection of all cables
but the control circuit power
supply cables.
2. The number of write times to EEP-
ROM exceeded 100,000.
AL.16 Encoder error 1 |Communication error|1. Encoder connector (CN2) Connect correctly.
(At power on) occurred between disconnected.
encoder and servo |2, Encoder fault Change the servo motor.
amplifier. 3. Encoder cable faulty Repair or change cable.
(Wire breakage or shorted)

4. Encoder cable type (2-wire, 4-wire)[Correct the setting in the fourth digit of
selection was wrong in parameter|parameter No. PC22.
setting.

AL.17 Board error CPU/parts fault Faulty parts in the servo amplifier Change the servo amplifier.
AL.19 Memory error 3 |ROM memory fault Checking method ——
(Flash ROM) Alarm (AL.17 or AL.19) occurs if
power is switched on after
disconnection of all cables but the
control circuit power supply cable.
AL.1A Motor Wrong combination |Wrong combination of servo amplifier [Use correct combination.
combination of servo anplifier and [and servo motor connected.
error servo motor.
AL.20 Encoder error 2 |Communication error|1. Encoder connector (CN2) Connect correctly.
occurred between disconnected.
encoder and servo  |2. Encoder cable faulty Repair or change the cable.
amplifier. (Wire breakage or shorted)
3. Encoder fault Change the servo motor.
AL.24 Main circuit error |Ground fault 1. Power input wires and servo motor |Connect correctly.
occurred at the power wires are in contact.
servo motor power (2. Sheathes of servo motor power Change the cable.
(U,V and W phases) cables deteriorated, resulting in
of the servo ground fault.
amplififer. 3. Main circuit of servo amplifier failed. [Change the servo amplifier.
Checking method
AL.24 occurs if the servo is
switched on after disconnecting
the U, V, W power cables from
the servo amplifier.
AL.25 Absolute Absolute position 1. Voltage drop in encoder After leaving the alarm occurring for a few

position erase

data in error

(Battery disconnected.)

minutes, switch power off, then on again.
Always make home position setting again.

2. Battery voltage low

3. Battery cable or battery is faulty.

Change battery.
Always make home position setting again.

Power was switched
on for the first time in
the absolute position
detection system.

4. Home position not set.

After leaving the alarm occurring for a few
minutes, switch power off, then on again.
Always make home position setting again.
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Display Name Definition Cause Action
AL.30 Regenerative Permissible 1. Wrong setting of parameter No. Set correctly.
alarm regenerative power PAO2
of the built-in 2. Built-in regenerative brake resistor |Connect correctly
regenerative brake or regenerative brake option is not
resistor or connected.
reg‘ene‘rative brake [3, High-duty operation or continuous ~ |1. Reduce the frequency of positioning.
option is exceeded. regenerative operation caused the [2. Use the regenerative brake option of
permissible regenerative power of larger capacity.
the regenerative brake option to be |3. Reduce the load.
exceeded.
Checking method —
Call the status display and check
the regenerative load ratio.
4. Power supply voltage is abnormal.  |Review power supply
MR-J3-00A:260VAC or more
MR-J3-C]A1:More than 135VAC
5. Built-in regenerative brake resistor [Change servo amplifier or regenerative
or regenerative brake option faulty. [brake option.
Regenerative 6. Regenerative transistor faulty. Change the servo amplifier.
transistor fault )
Checking method
1) The regenerative brake option
has overheated abnormally.
2) The alarm occurs even after
removal of the built-in
regenerative brake resistor or
regenerative brake option.
AL.31 Overspeed Speed has 1. Input command pulse frequency Set command pulses correctly.
exceeded the exceeded the permissible
instantaneous instantaneous speed frequency.
permissible speed. |2. Small acceleration/deceleration time |Increase acceleration/deceleration time
constant caused overshoot to be constant.
large.
3. Servo system is instable to cause  |1. Re-set servo gain to proper value.
overshoot. 2. If servo gain cannot be set to proper
value:
1) Reduce load inertia moment ratio; or
2) Reexamine acceleration/
deceleration time constant.
4. Electronic gear ratio is large Set correctly.
(parameters No. PA06, PAQ7)
5. Encoder faulty. Change the servo motor.
AL.32 Overcurrent Current that flew is 1. Short occurred in servo motor power |Correct the wiring.

higher than the
permissible current
of the servo
amplifier.

(U, V, W).

2. Transistor (IPM) of the servo
amplifier faulty.

Checking method

Alarm (AL.32) occurs if power is

switched on after U,V and W are

disconnected.

Change the servo amplifier.

3. Ground fault occurred in servo motor
power (U, V, W).

Correct the wiring.

4. External noise caused the
overcurrent detection circuit to
misoperate.

Take noise suppression measures.
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frequency error

of the command
pulse is too high.

pulse is too high.

Display Name Definition Cause Action
AL.33 Overvoltage Converter bus 1. Regenerative brake option is not Use the regenerative brake option.
voltage exceeded used.
400VDC. 2. Though the regenerative brake Setcorrectly.

option is used, the parameter
No.PAO02 setting is ""1[] 00 (not
used)".

3. Lead of built-in regenerative brake [1. Change lead.
resistor or regenerative brake option|2. Connect correctly.
is open or disconnected.

4. Regenerative transistor faulty. Change servo amplifier

5. Wire breakage of built-in 1. For wire breakage of built-in regenerative
regenerative brake resistor or brake resistor, change servo amplifier.
regenerative brake option 2. For wire breakage of regenerative brake

option, change regenerative brake option.

6. Capacity of built-in regenerative Add regenerative brake option or increase
brake resistor or regenerative brake |capacity.
option is insufficient.

7. Power supply voltage high. Review the power supply.

8. Ground fault occurred in servo Correct the wiring.
motor power (U, V, W).

AL.35 Command pulse |Input pulse frequency|1. Pulse frequency of the command Change the command pulse frequency to a|

proper value.

2. Noise entered command pulses.

Take action against noise.

3. Command device failure

Change the command device.

stopped, or its speed
decreased to or
below the alarm
level.

AL.37 Parameter error [Parameter setting is|1. Servo amplifier fault caused the Change the servo amplifier.
wrong. parameter setting to be rewritten.
2. Regenerative brake option not used |Set parameter No.PAO2 correctly.
with servo amplifier was selected in
parameter No.PA02.
3. The number of write times to EEP- |Change the servo amplifier.
ROM exceeded 100,000 due to
parameter write, etc.
AL.45 Main circuit Main circuit device  |1. Servo amplifier faulty. Change the servo amplifier.
device overheat |overheat 2. The power supply was turned on The drive method is reviewed.
and off continuously by overloaded
status.
3. Ambient temperature of servo motor |Review environment so that ambient
is over 55°C. temperature is 0 to 55°C.
4. Used beyond the specifications of  |Use within the range of specifications.
close mounting.
AL.46 Servo motor Servo motor 1. Ambient temperature of servo motor |Review environment so that ambient
overheat temperature rise is over 40°C. temperature is 0 to 40°C.
actuated the thermal |2, Servo motor is overloaded. 1. Reduce load.
sensor. 2. Review operation pattern.
3. Use servo motor that provides larger
output.
3. Thermal sensor in encoder is faulty. [Change servo motor.
AL.47 Cooling fan The cooling fan of Cooling fan life expiration (Refer to Change the cooling fan of the servo
alarm the servo amplifier Section 2.5.) amplifier.

Foreign matter caught in the fan
stopped rotation.

Remove the foreign matter.

The power supply of the cooling fan
failed.

Change servo amplifier.




9. TROUBLESHOOTING

Display Name Definition Cause Action
AL.50 Overload 1 Load exceeded 1. Servo amplifier is used in excess 1. Reduce load.
overload protection of its continuous output current. 2. Review operation pattern.
characteristic of 3. Use servo motor that provides larger
servo amplifier. output.
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. Review operation pattern.
2. Install limit switches.

4. Wrong connection of servo motor.  |Connect correctly.
Servo amplifier's output terminals U,
V, W do not match servo motor's
input terminals U, V, W.

5. Encoder faulty. Change the servo motor.
Checking method

When the servo motor shaft is
rotated with the servo off, the
cumulative feedback pulses do not
vary in proportion to the rotary angle
of the shaft but the indication skips
or returns midway.

AL.51 Overload 2 Machine collision or |1. Machine struck something. 1. Review operation pattern.
the like caused max. 2. Install limit switches.
output current to flow (2, Wrong connection of servo motor.  [Connect correctly.
successively for Servo amplifier's output terminals U,
several seconds. V, W do not match servo motor's
Servo motor locked: | input terminals U, V, W.
1s ormore|3 geno system is instable and 1. Repeat acceleration/deceleration to
During rotation: hunting. execute auto tuning.
2.5s or more 2. Change auto tuning response setting.
3. Set auto tuning to OFF and make gain
adjustment manually.
4. Encoder faulty. Change the servo motor.

Checking method

When the servo motor shaft is
rotated with the servo off, the
cumulative feedback pulses do not
vary in proportion to the rotary angle
of the shaft but the indication skips
or returns midway.
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Display

Name

Definition

Cause

Action

AL.52

Error excessive

The difference
between the model
position and the
actual servomotor
position exceeds
three rotations.
(Refer to the function
block diagram in
Section 1.2.)

1. Acceleration/deceleration time
constant is too small.

Increase the acceleration/deceleration time
constant.

2. Foward torque limit (parameter
No.PA11) or reverse torque limit
(parameter No.PA12) are too small.

Increase the torque limit value.

3. Motor cannot be started due to
torque shortage caused by power
supply voltage drop.

1. Review the power supply capacity.
2. Use servo motor which provides larger
output.

4. Model loop gain 1 (parameter
No.PB07) value is small.

Increase set value and adjust to ensure
proper operation.

5. Servo motor shaft was rotated by
external force.

1. When torque is limited, increase the limit
value.

2. Reduce load.

3. Use servo motor that provides larger
output.

6. Machine struck something.

1. Review operation pattern.
2. Install limit switches.

7. Encoder faulty

Change the servo motor.

8. Wrong connection of servo motor.
Servo amplifier's output terminals U,
V, W do not match servo motor's
input terminals U, V, W.

Connect correctly.

Alarm (88888) occurs if power is
switched on after disconnection of
all cables but the control circuit
power supply cable.

AL.8A Serial Communication 1. Communication cable breakage. Repair or change communication cable
communication |stopped for longer 2. Communication cycle longer than Shorten the communication cycle.
time-out error  [than the specified regulated time.

time. 3. Wrong protocol. Correct protocol.

AL.8E Serial Serial communication|1. Communication cable fault Repair or change the cable.
communication |error occurred (Open cable or short circuit)
error between servo 2. Communication device (e.qg. Change the communication device (e.g.

amplifier‘anc‘j personal computer) faulty personal computer).
communication
device (e.g. personal
computer).
(Note) |Watchdog CPU, parts faulty Fault of parts in servo amplifier Change servo amplifier.
88888 Checking method ———

Note. At power-on, "88888" appears instantaneously, but it is not an error.

9.3 Remedies for warnings

/\ CAUTION

- If an absolute position counter warning (AL.E3) occurred, always make home
position setting again. Otherwise, misoperation may occur.

If AL.E6 or AL.EA 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. Use the optional servo
configuration software to refer to the cause of warning.

Remove the cause of warning according to this section. Use the optional MR Configulator (servo
configuration software) to refer to a factor of warning occurrence.

Display

Name

Definition

Cause

Action

AL.92

Open battery
cable warning

Absolute position detection
system battery voltage is

low.

1. Battery cable is open.

Repair cable or changed.

less.
(Detected with the encoder)

2. Battery voltage supplied from the servo
amplifier to the encoder fell to about 3V or

Change battery.
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Display Name Definition Cause Action
AL.96 |Home position Home position setting 1. Droop pulses remaining are greater than |Remove the cause of droop pulse
setting warning could not be made. the in-position range setting. occurrence
2. Command pulse entered after clearing of [Do not enter command pulse
droop pulses. after clearing of droop pulses.
3. Creep speed high. Reduce creep speed.
AL.99 |Stroke limit The sutroke end (LSP or [The limit switch became valid. Reexamine the operation pattern
warning LSN) of the direction which to turn LSP/LSN ON.
gave instructions was
turned off.
AL.9F |Battery warning |Voltage of battery for Battery voltage fell to 3.2V or less. Change the battery.
absolute position detection |(Detected with the servo amplifier)
system reduced.
AL.EO |Excessive There is a possibility that [Regenerative power increased to 85% or 1. Reduce frequency of
regenerative regenerative power may |more of permissible regenerative power of positioning.
warning exceed permissible built-in regenerative brake resistor or 2. Change regenerative brake
regenerative power of regenerative brake option. option for the one with larger
built-in regenerative brake Checking method ——— capacity.
resistor or regenerative Call the status display and check 3. Reduce load.
brake option. regenerative load ratio.
AL.E1 |Overload warning [There is a possibility that |Load increased to 85% or more of overload|Refer to AL.50, AL.51.
1 overload alarm 1 or 2 may |alarm 1 or 2 occurrence level.
occur. —— Cause, checking method —
Refer to AL.50,51.
AL.E3 |Absolute position |Absolute position encoder|l. Noise entered the encoder. Take noise suppression
counter warning  |pulses faulty. measures.
2. Encoder faulty. Change servo motor.
The multi-revolution 3. The movement amount from the home Make home position setting
counter value of the position exceeded a 32767 rotation or again.
absolute position encoder 37268 rotation in succession.
exceeded the maximum
revolution range.
AL.E5 |ABS time-out 1. PC lader program wrong. Contact the program.
warning 2. Reverse rotation start (ST2) - Limiting Connect properly.
torque (TLC) improper wiring
AL.E6 |Servo emergency |EMG is off. External emergency stop was made valid. |Ensure safety and deactivate
stop warning (EMG was turned off.) emergency stop.
AL.E8 |Cooling fan speed |The speed of the servo Cooling fan life expiration (Refer to Section [Change the cooling fan of the
reduction warning |amplifier decreased to or |2.5.) servo amplifier.
below the warning level.
This warning is not
displayed with MR-J3- - - —
70A/100A among servo | The power supply of the cooling fan is Change servo amplifier.
amplifiers equipped with a_[Proken.
cooling fan.
AL.E9 |Main circuit off Servo-on (SON) was Switch on main circuit power.
warning switched on with main
circuit power off.
AL.EA |ABS Servo-on (SON) turned on |1. PC ladder program wrong. 1. Correct the program.
servo-on warning |more than 1s after servo (2. Servo-on (SON) improper wiring. 2. Connect properly.
amplifier had entered
absolute position data
transfer mode.
AL.EC |Overload warning |Operation, in which a During a stop, the status in which a current |1. Reduce the positioning
2 current exceeding the flew intensively in any of the U, V and W frequency at the specific
rating flew intensively in phases of the servo motor occurred positioning address.
any of the U, V and W repeatedly, exceeding the warning level. 2. Reduce the load.
phases of the servo motor, 3. Replace the servo amplifier/
was repeated. servo motor with the one of
larger capacity.
AL.ED |Output watt The status, in which the Continuous operation was performed with 1. Reduce the servo motor
excess warning  |output wattage (speed > [the output wattage (Speed x torque) of the speed.
torque) of the servo motor [servo motor exceeding 150% of the rated  |2. Reduce the load.
exceeded the rated output, |output.
continued steadily.
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10. OUTLINE DRAWINGS

10.1 Servo Amplifier
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Note. This data applies to the 3-phase 200 to 230VAC and 1-phase 230VAC power supply models.
For a single-phase, 100 to 120VAC power supply, refer to the terminal signal layout.

Te

rminal signal layout

For 3-phase
For 1-phase 200 to 230VAC and PE terminal
100 to 120VAC 1-phase 230VAC
L » QX
o
L2 ©
L2 Ls
CNP1 N CNP1 N Screw size: M4
Tightening torque: 1.2 [N -m] (10 [Ib- in])
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U U
CNP3 | V CNP3 | V
w w

10- 1

Mass: 0.8 [kg] (1.764 [Ib])

Mounting screw
Screw size: M5
Tightening torque: 3.24 [N-m] (28.676 [Ib-in])
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Note. This data applies to the 3-phase 200 to 230VAC and 1-phase 230VAC power supply models.
For a single-phase, 100 to 120VAC power supply, refer to the terminal signal layout.

- Terminal signal layout
For 3-phase
For 1-phase 200 to 230VAC and PE terminal
100 to 120VAC 1-phase 230VAC
L1 L1 @ @
@\
L2 =
L2 Ls
CNP1 CNP1 Screw size: M4
N N
P1 P1
P2 P2
P P
CNP2 | D CNP2 | D
L1 L1
L21 L21
U U
CNP3 | V CNP3 | V
w w

Tightening torque: 1.2 [N-m] (10 [Ib-in])
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Mass: 1.0 [kg] (2.205 [in])

Mounting screw
Screw size: M5
Tightening torque: 3.24 [N-m] (28.676 [in])



10. OUTLINE DRAWINGS

(3) MR-J3-70A * MR-J3-100A

[Unit: mm]
([Unit: in])

mounting hole (2.362) m
12 (0.472) (803.15)) .

$6 (0.236) 60

6(0.236)

6(0.236)

T

Dottt ™
I

CNPL1[4[3E

8 ml0 0 2l <)
S, |CNP2 ) &l g
e Ik €l
uJOE — —
j §CNP3L§‘ o @ § / —‘_[
. U ™
I e @ g || - ma
= - _ e e m r . (@
Iﬁﬂﬂﬂﬂﬂﬂﬂﬁgﬁﬁ\ g -
047212 42 || 3
(68(2.677)) 1.654) (255 g,
With MR-J3BAT (T o04) =
Mass: 1.4 [kg] (3.086 [Ib])
- Terminal signal layout N Mounting screw
. Screw size: M5
L1 PE terminal Tightening torque: 3.24 [N-m] (28.676 [Ib-in])
L2 @ ®
Ls @
CNP1 =
N
P1 Screw size: M4
= Tightening torque: 1.2 [N-m] (10 [Ib-in])
=]
C
CNP2 D
L1
L21
U
CNP3 \%
w
N\ J
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10. OUTLINE DRAWINGS

(4) MR-J3-200A - MR-J3-350A

[Unit: mm]
([Unit: in])

¢ 6 (0.236)

R % mounting hole
ﬂ S H
ool
) o
g il
s
ORI e - =1
N g B |5
Llﬁ 3 © Ls?oﬁ.kzse)\LJ g
(25'5(1'081)2 ::1_, ——00000000] [
(68(2.677)) (0.236)g_ 78(3.071) J6(0.236) 1) [T oty EPE‘ D‘HUD >
With MR-J3BAT 1l 004~ N
e 0 opopop 4P 000%S. 4
ol papgo |00 ==
0000000000~ oooo0o0=H
Mass: 1.4 [kg] (3.086 [Ib])
S~ Terminal signal layout N Mounting screw
Screw size: M5
L1 PE terminal Tightening torque:
R 3.24 [N=m] (28.676 [Ib-in])
- X
CNPL — =
N
P Screw size: M4
P> Tightening torque:
1.2 [N m] (10 [lb-in])
U
CNP3 | V
W
P
C
CNP2 | D
L1
L1
- J
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OUTLINE DRAWINGS

(5) MR-J3-500A

[Unit: mm]
([Unit: in])

_ 2-¢6 (0.236)
= Q mounting hole - (80 (3.15)) 200 (7.874) ]
Q « 130 (5.118) — 7 131.5 (5.177) 68.5 (2.697)
s e ) T Fanair
n @ 118 (4.648) orientation-= 6(0-236) Terminal layout
>~ o (Terminal cover open)
| ) il ——FAN E %
- 7 [
l
1 | N = PR
o @ :
< W0 :
o «
B ~ .
o <
n o™ .
J' Bl
- TE3
LLLL With MR-J3BAT a
©}
—f
y ey N E‘
] \ ik 20.5 ‘ ‘
= .6 (0.236) (0.807) S = 3 places for
%f ——I |ground @(M4)
<) = -
Te] =
—_—
a ——
—
1
Mass: 4.6 [kg] (10.141 [Ib])
~ Terminal signal layout ~
TE1 Mounting screw
plclu Terminal screw: M4 Screw size: M5
| Ly | Lo ‘ Ls | | | | v | w | Tightening torque: 1.2[N-m] |  Tightening torque: 3.24[N-m] (28.676ib+in])
TE2
Terminal screw: M3.5
Tightening torque: 0.8[N-m]
TE3
N | P P Terminal screw: M4
- Tightening torque: 1.2[N-m]
PE terminal
Terminal screw: M4
@ @ g_D g_D Tightening torque: 1.2[N-m]
W Built-in regenerative brake resistor
© lead terminal fixing screw
N J
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(6) MR-J3-700A

[Unit: mm]
([Unit: in])

10- 6

= o 2-¢6 (0.236)
o ﬁ mounting hole ;(80 (3.15)) N 200 (7.874) )
g S 172 (6.772) 138 (5.433) 62 (2.441)
n|© 160 (6.299) ‘ Fanair 16 (0.236)  Terminal layout
= ‘ orientation (Terminal cover open)
e i - _ B CRE
= i
i | L
38§ b Il |
< 4 M I ‘ =
a2 b 0 ]
8 &
N [ | — —T
m o ﬁﬂﬁﬂHHHHEEHEH -
& :‘? S =
—na oEEEEEEEE =L@
‘ = - j oo
! | : 20.5
= ].6(0.236) (0,807 TE3 TE1
g HERACD (0.807) — 3 places for
g ;z = ground S (M4)
=B
~ q
E ,¥ z ] 7 J "ﬂp
~ =1 e —
| - 4 ==
= = b 3%
— . - - i
— === =
 — = | SANRER NN ‘. 1
B e ===
‘L%\
Mass: 6.2 [kg] (13.669][Ib])
- Terminal signal layout N
TE1 Mounting screw
L L L P|lC|lU|V | Iw Terminal screw: M4 Screw size: M5 o
| ! ‘ 2 | ° | | | | | | Tightening torque: 1.2[N-m] |  Tightening torque: 3.24[N-m] (28.676]ib- in])
TE2
Terminal screw: M3.5
L. L.
. Tightening torque: 0.8[N-m]
TE3
N | P | P Terminal screw: M4
- Tightening torque: 1.2[N+m]
PE terminal
Terminal screw: M4
@ @ g_) Q—B Tightening torque: 1.2[N-m]
W Built-in regenerative brake resistor
S lead terminal fixing screw
\ J



10. OUTLINE DRAWINGS

10.2 Connector (for CN1)

(1) Soldered type (3M)
Model Connector : 10150-3000VE

Shell kit  : 10350-52F0-008
5 41.1 (1.62) N 18.0 (0.71)
S |
g I:;:' & m==n
= . =
=1k | |
® [ee] | |
o
Ny | '
52.4 (2.06) 12.7
(0.50)

(2) Threaded type (3M)

Model Connector : 10150-3000VE
: 10350-52A0-008

Shell kit

Note. This is not available as option and should be user-prepared.

41.1 (1.62)

NI

39.0 (1.54)

5.2 (0.21) |23.8 (0.94)

]

52.4 (2.06)

18.0 (0.71)
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[Unit: mm]
([Unit: in])
17.0 (0.67)
| |
T~ L] da
V[

46.5 (1.83)

I

I
Logo, etc. are
indicated here.

17.0 (0.67)

[Unit: mm]
([Unit: in])

|
5

|
&

&
14.0
(0.55)

(8)

46.5 (1.83)

]
» Logo, etc. are
indicated here.

_______EJL_




10. OUTLINE DRAWINGS

(3) For CN2 connector (3M)
Receptacle: 36210-0100JL
Shell kit  : 36310-3200-008

39.5 (1.56)
34.8 (1.37)

(0.43),

11.0

22.4(0.88)
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11. CHARACTERISTICS

11. CHARACTERISTICS

11.1 Overload protection characteristics

An electronic thermal relay is built in the servo amplifier to protect the servo motor and servo amplifier from
overloads. Overload 1 alarm (AL.50) occurs if overload operation performed is above the electronic thermal
relay protection curve shown in any of Figs 11.1. Overload 2 alarm (AL.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.

In a machine like the one for vertical lift application where unbalanced torque will be produced, it is
recommended to use the machine so that the unbalanced torque is 70% or less of the rated torque.

When you carry out adhesion mounting of the servo amplifier, make circumference temperature into 0 to 45°C,
or use it at 75% or a smaller effective load ratio.

1000 ; 1000 c
I‘ 1 AN
\ <
AN ) . S . I
N During operation ~<[ During operation
100 - 100 \
_ A\ ¢ _ 4‘\\ \\5
(2 ~ [} ~
= 10 During servo lock - | £ 10 During servo lock S
S : L S : X
§ \ \ § . \\
[} N [
8- s ~ 8- So
1 = 1 ~
0.1 0.1
0 50 100 150 200 250 300 0 50 100 150 200 250 300
(Note) Load ratio [%] (Note) Load ratio [%]
a. HF-MP053 - 13 b. HF-MP23 to 73
HF-KP053 - 13 HF-KP23to 73
HF-SP51-52-81"+102
1000 r 10000 T
\\\ 1
N . . 4 1
N During operation .I
100 ‘ = 1000 :
-~ \F .
—_ A —
0 N [7) . .
> N > N During operation
. I
£ 10 During servo lock_, | £ 100 |_Puring servo lock "¢ <«
é “‘\ 5 v ‘\\
E N \C E \\ N\
o AN o N
S S~ & -
1 =~ 10 !
0.1 1
0 50 100 150 200 250 300 0 50 100 150 200 250 300
(Note) Load ratio [%] (Note) Load ratio [%]
c. HF-SP121 - 201 - 152 to 352 d. HF-SP502 - 702

Note. If operation that generates torque more than 100% of the rating is performed with an abnormally high frequency in a servo motor
stop status (servo lock status) or in a 30r/min or less low-speed operation status, the servo amplifier may fail even when the
electronic thermal relay protection is not activated.

Fig 11.1 Electronic thermal relay protection characteristics
11-1



11. CHARACTERISTICS

11.2 Power supply equipment capacity and generated loss

(1) Amount of heat generated by the servo amplifier
Table 11.1 indicates servo amplifiers' power supply capacities and losses generated under rated load. For
thermal design of an enclosure, use the values in Table 11.1 in consideration for the worst operating
conditions. The actual amount of generated heat will be intermediate between values at rated torque and
servo off according to the duty used during operation. When the servo motor is run at less than the
maximum speed, the power supply capacity will be smaller than the value in the table, but the servo
amplifier's generated heat will not change.

Table 11.1 Power supply capacity and generated heat per servo amplifier at rated output

(Note 1) (Note 2) . R
i " Area required for heat dissipation
Servo amplifier Servo motor Power supply Servo amplifier-generated heat[W]
capacity[kVA] At rated torque With servo off [m2?] [ft7]

HF-MP053 0.3 25 15 0.5 5.4
MR-J3-10A (1) HF-MP13 0.3 25 15 0.5 5.4

HF-KP053 * 13 0.3 25 15 0.5 5.4

HF-MP23 0.5 25 15 0.5 5.4
MR-J3-20A (1)

HF-KP23 0.5 25 15 0.5 5.4

HF-MP43 0.9 35 15 0.7 7.5
MR-J3-40A (1)

HF-KP43 0.9 35 15 0.7 7.5

HF-SP52 1.0 40 15 0.8 8.5
MR-J3-60A

HF-SP51 1.0 40 15 0.8 8.5

HF-MP73 1.3 50 15 1.0 10.8
MR-J3-70A

HF-KP73 1.3 50 15 1.0 10.8

HF-SP102 1.7 50 15 1.0 10.8
MR-J3-100A

HF-SP81 15 50 15 1.0 10.8

HF-SP152 2.5 90 20 1.8 19.8

HF-SP202 3.5 90 20 1.8 19.8
MR-J3-200A

HF-SP121 2.1 90 20 1.8 19.8

HF-SP201 35 90 20 1.8 19.8
MR-J3-350A HF-SP352 5.5 130 20 2.7 29.1
MR-J3-500A HF-SP502 7.5 195 25 3.9 42
MR-J3-700A HF-SP702 10.0 300 25 6.0 64.6

Note 1. Note that the power supply capacity will vary according to the power supply impedance. This value assumes that the power
factor improving reactor is not used.
2. Heat generated during regeneration is not included in the servo amplifier-generated heat. To calculate heat generated by the
regenerative brake option, in Section 12.2.
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11. CHARACTERISTICS

(2) Heat dissipation area for enclosed servo amplifier
The enclosed control box (hereafter called the control box) which will contain the servo amplifier should be
designed to ensure that its temperature rise is within +10°C at the ambient temperature of 40°C. (With a 5°C
(41°F) safety margin, the system should operate within a maximum 55°C (131°F) limit.) The necessary
enclosure heat dissipation area can be calculated by Equation 11.1:

P
K AT
where, A : Heat dissipation area [mz]

P  :Loss generated in the control box [W]

AT : Difference between internal and ambient temperatures [°C]

K : Heat dissipation coefficient [5 to 6]

............................................................................................................................................. (11.1)

A

When calculating the heat dissipation area with Equation 11.1, assume that P is the sum of all losses
generated in the enclosure. Refer to Table 11.1 for heat generated by the servo amplifier. "A" indicates the
effective area for heat dissipation, but if the enclosure is directly installed on an insulated wall, that extra
amount must be added to the enclosure's surface area.

The required heat dissipation area will vary wit the conditions in the enclosure. If convection in the
enclosure is poor and heat builds up, effective heat dissipation will not be possible. Therefore, arrangement
of the equipment in the enclosure and the use of a fan should be considered.

Table 11.1 lists the enclosure dissipation area for each servo amplifier when the servo amplifier is operated
at the ambient temperature of 40°C (104°F) under rated load.

(Outside) (Inside)

Air flow

Fig. 11.2 Temperature distribution in enclosure
When air flows along the outer wall of the enclosure, effective heat exchange will be possible, because the
temperature slope inside and outside the enclosure will be steeper.
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11. CHARACTERISTICS

11.3 Dynamic brake characteristics

Fig. 11.3 shows the pattern in which the servo motor comes to a stop when the dynamic brake is operated.
Use Equation 11.2 to calculate an approximate coasting distance to a stop. The dynamic brake time constant t
varies with the servo motor and machine operation speeds. (Refer to Fig. 11.4)

ON
OFF

Emergency stop(EMG)

Time constant ©

Vo
Machine speed

te Time

Lmax = % .{te +1[1+ j_; ]} ....................................................................................................................... (11.2)
Lmax @ Maximum COASLING QISTANCE ....ccoeiiiiiiiiiiiiie ettt e e e e e st e e e e e e e e enneeees [mm][in]
Vo 2 Machine rapid fEEAIALE .........eeeeiie e [mm/min][in/min]
JIm : Servo motor inertial moment [kg - cm2][oz . in2]
N : Load inertia moment converted into equivalent value on servo motor shatft............ kg - cmz][oz . inz]
T : Brake time constant......................

te : Delay time of control section

For 7kW or less servo, there is internal relay delay time of about 30ms. For 11kW to 22kW servo,
there is delay time of about 100ms caused by a delay of the external relay and a delay of the
magnetic contactor built in the external dynamic brake.

25 25
— = 7
£ 20 £ 20 3
= e
g 15 S 15 23
2 73 23 2
S 10 43 8 10 053
) o 13
E 5 E 5
'_
0 13 ~053 0 43
0 1000 2000 3000 4000 5000 6000 0 1000 2000 3000 4000 5000 6000
Speed [r/min] Speed [r/min]
HF-MP series HF-KP series
60 120
g 50 g 100
[ e
g 51 8
@ 30 81 % 60
8 38
o 20 o 40
£ 201 S
10 20
= 121 .
0
0o 500 1000 1500 2000 0 500 1000 1500 2000 2500 3000
Speed [r/min] Speed [r/min]
HF-SP1000r/min series HF-SP2000r/min series

Fig. 11.4 Dynamic brake time constant
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11. CHARACTERISTICS

Use the dynamic brake at the load inertia moment indicated in the following table. If the load inertia moment is
higher than this value, the built-in dynamic brake may burn. If there is a possibility that the load inertia moment

may exceed the value, contact Mitsubishi.

Servo amplifier Load inertia moment ratio [times]
MR-J3-10A (1)
MR-J3-20A (1)
MR-J3-40A (1)
MR-J3-60A 30
MR-J3-70A
MR-J3-100A
MR-J3-200A
MR-J3-350A 16
MR-J3-500A 15
MR-J3-700A (Note) 15

Note. The value is 5 when used at motor speed over 2000r/min.
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11. CHARACTERISTICS

11.4 Encoder cable flexing life

The flexing life of the cables is shown below. This graph calculated values. Since they are not guaranteed
values, provide a little allowance for these values.

1x108

a
5x107
1x107
5x108 a: Long flexing life encoder cable
Long flexing life motor power cable
Long flexing life motor brake cable
1x10° b : Standard encoder cable
5x10°% Standard motor power cable
Standard motor brake cable
‘0
°§’ 1x105
o 5X 10
=)
£
x
Q
L 1x104 b
5X10° =l
//
//
1X10° ]
4 7 10 20 40 70 100 200

Flexing radius [mm]

11.5 Inrush currents at power-on of main circuit and control circuit

The following table indicates the inrush currents (reference data) that will flow when the maximum permissible
voltage (253VAC) is applied at the power supply capacity of 2500kVA and the wiring length of 1m (3.28ft).

. Inrush Currents (Ao-p)
Servo Amplifier . -
Main circuit power supply (Li, Lo, Lg) Control circuit power supply (Li1, Lz1)
MR-J3-10A to 60A 30A (Attenuated to approx. 5A in 10ms)
MR-J3-70A = 100A 54A (Attenuated to approx. 12A in 10ms) 20 to 30A
MR-J3-200A " 350A 120A (Attenuated to approx. 12A in 20ms) (Attenuated to approx. OA in 1 to 2ms)
MR-J3-10A1 to 40A1 38A (Attenuated to approx. 14A in 10ms)
MR-J3-500A 44A (Attenuated to approx. 20A in 20ms) .
- 30A (Attenuated to approx. OA in 3ms)
MR-J3-700A 88A (Attenuated to approx. 20A in 20ms)

Since large inrush currents flow in the power supplies, always use no-fuse breakers and magnetic contactors.
(Refer to Section 12.9.)

When circuit protectors are used, it is recommended to use the inertia delay type that will not be tripped by an
inrush current.
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12. OPTIONS AND AUXILIARY EQUIPMENT

12. OPTIONS AND AUXILIARY EQUIPMENT

- Before connecting any option or auxiliary equipment, make sure that the charge
AWARNING lamp is off more than 15 minutes after power-off, then confirm the voltage with a
tester or the like. Otherwise, you may get an electric shock.

- Use the specified auxiliary equipment and options. Unspecified ones may lead to a

ACAU-“ON fault or fire.

12.1 Cable/Connector Sets

As the cables and connectors used with this servo, purchase the options indicated in this section.

12- 1




12. OPTIONS AND AUXILIARY EQUIPMENT

12.1.1 Combinations of cable/connector sets

37)
PTTTTTTTT TO CN6 < |y
| Operation
| panel To CN1
|
7777777777 Servo amplifier | To CNZHEE@
|
1 Personal computer
1 Controller
} CN5 6)
S et— o (]
cnP1f | [ | CN6 7)
(e+— [
CN3

@]
Z
N

@ Direct connection type (cable length 10m or less, IP65)
20) 21) 22) 23)
— ES[@I—L
@ Junction type (cable length more than 10m, IP20)
26) 27) 24) 25)

28)

18) 19)

To 24VDC power
supply for
) electromagnetic{ 14) 15) 16) 17)
Battery unit brake
MR-J3BAT
12) 13)

L 8) 9) 10) 11) Servo

motor
HF-MP
HF-KP

=Y .J\L.
T

Power supply  Brake Encoder

connector connector connector
31)
29) 30)
32)

33) 34) Servo

motor
35) HF-SP

Power supply  Brake Encoder

connector connector connector

Note. Connectors for 3.5kw or less. For 5kw or more, terminal blocks.
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12. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application

1) | Servo Supplied with
amplifier E = = servo
power supply E E EE amplifiers of
connector 1kW or less

CNP1 CNP2 CNP3
connector: 54928-0610 connector: 54927-0510 connector: 54928-0310
(Molex) (Molex) (Molex)
<Applicable cable example>
Wire size: 0.14mm?*(AWG26) to 2.5mm? j 8
(AWG14) REC. Lever:
Cable finish OD: to ¢ 3.8mm 54932-0000
(Molex)

2) | Servo Supplied with
amplifier ‘ = ol = servo
power supply = E El: amplifiers of
connector = 2kw and

3.5kw

CNP1 connector: CNP2 connector: CNP3 connector:

PC4/6-STF-7.62- 54927-0510 PC4/3-STF-7.62-

CRWH (Molex) CRWH
(Phoenix Contact) (Phoenix Contact)
<Applicable cable example>
Wire size: 0.2mm’ (AWG24) to 5.5mm?’ j 9
(AWG10) REC. Lever:
Cable finish OD: to ® 5mm 54932-0000

(Molex)

3) [Junction MR-J2M-CN1TBLO M For junction terminal block CN1 connector For junction
terminal Cable length: 0.5 = 1m connector Connector: 10150-6000EL terminal block
block cable [ (Refer to Section 12.5) Connector: D7950-B500FL Shell kit: 10350-3210-000 connection

(3M) (3M or equivalent)

4) |CN1 MR-J3CN1 Connector: 10150-3000VE
connector Shell kit: 10350-52F0-008 |::I:|
set (3M or equivalent)

5) | Junction MR-TB50 Refer to Section 12.5.
terminal
block cable

6) | USB cable MR-J3USBCBL3M For CN5 connector For personal computer connector | For connection

Cable length: 3m minB connector (5 pins) A connector with PC-AT
compatible
o, ([ personal
computer

7) | Monitoring MR-J3CN6CBL1M CN6 connector

cable Cable length: 1m Housing: 51004-0300

I——

Terminal: 50011-8100
(Molex)
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12. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application
8) | Motor power | MR-PWS1CBL O M-A1-L IP65
supply cable [Cable length: 2+ 5= 10m i /Power supply connector Load side lead
9) Mot MR-PWS1CBL O M-A1-H —r— ) IP65
) ofor power ] — HF-MP series .
supply cable [Cable length: 2 * 5= 10m HF-KP series Load side lead
Long flex life
Refer to Section 12.1.3 for details.
10) | Motor power [ MR-PWS1CBL [0 M-A2-L IP65
supply cable |Cable length: 2 * 5+ 10m i Power supply connector Opposite-to-
e . load side lead
- HF-MP series
11) | Motor power [ MR-PWS1CBL [0 M-A2-H HF-KP series IP65
supply cable [Cable length: 2 * 5= 10m Opposite-to-
Refer to Section 12.1.3 for details. load side Ic.aad
Long flex life
12) | Motor power | MR-PWS2CBL0O3M-A1-L IP55
supply cable |Cable length: 0.3m i - Power supply connector Load side lead
T HF-MP series
=] HF-KP series
Refer to Section 12.1.3 for details.
13) | Motor power | MR-PWS2CBL0O3M-A2-L IP55
supply cable | Cable length: 0.3m i  Power supply connector Opposite-to-
—_—— . load side lead
- HF-MP series
HF-KP series
Refer to Section 12.1.3 for details.
14) | Motor brake | MR-BKS1CBL O M-Al-L IP65
cable Cable length: 2 * 5 * 10m i / Brake connector Load side lead
15) | Motor brake | MR-BKS1CBL [0 M-A1-H — — . IP65
_ — HF-MP series )
cable Cable length: 2 * 5+ 10m HE-KP series Load side lead
Long flex life
Refer to Section 12.1.4 for details.
16) | Motor brake [ MR-BKS1CBL 0 M-A2-L IP65
cable Cable length: 2 * 5 = 10m i - Brake connector Opposite-to-
—_— —_— load side lead
- HF-MP series l
17) | Motor brake | MR-BKS1CBL O M-A2-H HE-KP series IP65
cable Cable length: 2 * 5 * 10m Opposite-to-
Refer to Section 12.1.4 for details. load side lead
Long flex life
18) | Motor brake [ MR-BKS2CBLO3M-Al-L IP55
cable Cable length: 0.3m i - Brake connector Load side lead
— — — HF-MP series
HF-KP series
Refer to Section 12.1.4 for details.
19) | Motor brake [ MR-BKS2CBL0O3M-A2-L IP55
cable Cable length: 0.3m i  Brake connector Opposite-to-
— — . load side lead
- HF-MP series !
HF-KP series

Refer to Section 12.1.4 for details.
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12. OPTIONS AND AUXILIARY EQUIPMENT

23) | Encoder

MR-J3ENCBL O M-A2-H

HF-MP series

' HF-KP series

No. Product Model Description Application
20) | Encoder MR-J3ENCBL OO0 M-A1-L IP65
Encoder connector )
cable Cable length: 2 * 5 * 10m Load side lead
21) | Encoder MR-J3ENCBL OO0 M-A1-H —— HE-MP series IP65 .
cable Cable length: 2 * 5 = 10m = HF-KP series Opposite-to-
load side lead
Refer to Section 12.1.2 (1) for details. Long flex life
22) | Encoder MR-J3ENCBL OO0 M-A2-L IP65
Encoder connector )
cable Cable length: 2 * 5 * 10m Opposite-to-

load side lead

IP65

cable

Cable length: 0.3m

Encoder connector

HF-MP series
HF-KP series

Refer to Section 12.1.2 (3) for details.

cable Cable length: 2 * 5 * 10m Opposite-to-
Refer to Section 12.1.2 (1) for details. load side I('ead
Long flex life
24) | Encoder MR-J3JCBLO3M-A1-L IP20

Load side lead

25) | Encoder
cable

MR-J3JCBLO3M-A2-L
Cable length: 0.3m

Encoder connector

HF-MP series

' HF-KP series

Refer to Section 12.1.2 (3) for details.

IP20
Opposite-to-
load side lead

cable

Cable length:
2+5+-10+20"*30m

30) | Encoder
cable

MR-J3ENSCBL O M-H
Cable length:
2+5-10+20+-30"40
* 50m

For HF-SP series
Refer to Section 12.1.2 (4) for details.

26) | Encoder MR-EKCBL O M-L IP20
cable Cable length: 20 = 30m T} -
27) | Encoder MR-EKCBL O M-H IP20
cable Cable length: For HF-MP = HF-KP series Long flex life
20+ 3040 - 50m Refer to Section 12.1.2 (2) for details.
28) | Encoder MR-ECNM IP20
connector Clml -
set
For HF-MP = HF-KP series
Refer to Section 12.1.2 (2) for details.
29) [ Encoder MR-J3ENSCBL [0 M-L IP67

Standerd flex
life

IP67
Long flex linfe

For HF-SP series

31) | Encoder MR-J3SCNS IP67
connector U m]
set
For HF-SP series
Refer to Section 12.1.2 (4) for details.
32) | Brake MR-BKCNS1 Straight plug:  CM10-SP2S-L IP67
connector Socket contact: CM10-#22SC(S2)-100
set (DDK)
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12. OPTIONS AND AUXILIARY EQUIPMENT

No. Product Model Description Application

33) | Power MR-PWCNS4 Plug: CE05-6A18-10SD-B-BSS EMEE] IP67
supply Cable clamp: CE3057-10A-1 (D265)
connector (DDK)
set Example of applicable cable For HF-SP51 - 81

Wire size: 2mm? (AWG14) to 3.5mm? (AWG12) For HF-SP52 - 152
Cable finish ¢ D: ¢10.5 to 14.1mm

34) | Power MR-PWCNS5 Plug: CE05-6A22-22D-B-BSS [ME@ IP67
supply Cable clamp: CE3057-12A-1 (D265)
connector (DDK)
set Example of applicable cable For HF-SP121 - 201

Wire size: 5.5mm? (AWG10) to 8mm? (AwG8)  For HF-SP202to 502
Cable finish ¢ D: ¢12.5 to 16mm

35) | Power MR-PWCNS3 Plug: CE05-6A32-17SD-B-BSS IP65
supply Cable clamp: CE3057-20A-1(D265) E]:[I IP67
connector (DDK) Be sure to use
set For HF-SP702 | this when

corresponding
to EN
Standard.

36) | Cable for MR-J3BTCBLO3M T For connection
connecting i of battery
battery

Refer to Section 12.1.2 (5) for details.

37) | Diagnosis MR-J3ACHECK For diagnosis
cable of servo

amplifier

udJ

Necessary for amplifier diagnosis function of MR-Configurator (Servo

configuration software).
Refer to Section 12.6 (4) (c) for details.
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12. OPTIONS AND AUXILIARY EQUIPMENT

12.1.2 Encoder cable/connector sets

(1) MR-J3ENCBL O M-A1-L/H - MR-J3ENCBL O M-A2-L/H
These cables are encoder cables for the HF-MP * HF-KP series servo motors. The numerals in the Cable
Length field of the table are the symbols entered in the O part of the cable model. The cables of the lengths

with the symbols are available.

Cable Length .
Protective . .
Cable Model 0.3m 2m 5m 10m | 20m | 30m | 40m | 50m Structure Flex Life Application
(0.9841t)|(6.56ft)| (16.41t) | (32.8ft) | (65.6ft) | (98.4ft) | (1311t) | (164ft)
MR-J3ENCBL O M-A1-L 2 5 10 IP65  |Standard|For HF-MP * HF-KP
servo motor
MR-J3ENCBL O M-A1-H 2 5 10 IP65  |Long flex|| oad side lead
MR-J3ENCBL O M-A2-L 2 5 10 IP65  |Standard|For HF-MP * HF-KP
servo motor
MR-J3ENCBL [0 M-A2-H 2 5 10 IP65  |Long flex|OPPOsite-to-load
side lead
(a) Connection of servo amplifier and servo motor
Servo amplifier MR-J3ENCBLOM-AL-L
MR-J3ENCBLOM-A1-H /2)
— T
g !.I]U Servo motor
n HF-MP
0 ) or HF-KP
—
|:E MR-J3ENCBLOM-A2-L
MR-J3ENCBLOM-A2-H /2)
E ) S ] ], Servo motor
CN2 HF-MP
HF-KP
1)
—

Cable Model

1) For CN2 Connector

2) For Encoder Connector

MR-J3ENCBL O M-A1-L

MR-J3ENCBL O M-A1-H

MR-J3ENCBL O M-A2-L

MR-J3ENCBL OO M-A2-H

Receptacle: 36210-0100JL
Shell kit: 536310-3200-008
(3M or equivalent)

Note. Keep open the pins shown with ™. Especially, pin 10 is provided
for manufacturer adjustment. If it is connected with any other pin,

(Note) Signal layout

B R
AN

G [En s ma e
s [3]S [7] ]

View seen from wiring side.

the servo amplifier cannot operate normally.

Connector: 1674320-1
Crimping tool for ground clip:
1596970-1
Crimping tool for
contact: 1596847
(Tyco Electronics)

receptacle

(Note) Signal layout
[ ]

View seen from wiring side.

Note. Keep open the pin shown
with an ™.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) Cable internal wiring diagram

(2) MR-EKCBL O M-L/H

MR-J3ENCBL2M-L/-H
MR-J3ENCBL5M-L/-H

MR-J3ENCBL10M-L/-H
Servo amplifier
side connector

P5 1 K
LG 2 K
MR 3 K
MRR| 4
BAT | 9 |~
sD |Plate | -

Encoder side
connector

O N B OO W

P5

LG
MR
MRR
BAT
SHD

POINT |

- The following encoder cables are of four-wire type. When using any of these
encoder cables, set parameter No. PC22 to "1 OO O" to select the four-wire
type.
MR-EKCBL30M-L
MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H

The servo amplifier and servo motor cannot be connected with these cables only. The servo motor side
encoder cable (MR-J3JCBLO3M-A1-L or MR-J3JCBLO3M-A2-L) is required.
The numerals in the Cable Length field of the table are the symbols entered in the O part of the cable
model. The cables of the lengths with the symbols are available.

Cable Length

Protective . L
Cable Model 0.3m 2m 5m 10m | 20m | 30m | 40m | 50m Structure Flex Life Application
(0.984ft) | (6.56ft) | (16.4ft) [ (32.8ft) | (65.6ft) [ (98.4ft) | (131ft) | (164ft)
(Note) For HF-MP * HF-KP servo
MR-EKCBL O M-L 20 IP20  |Standard |, otor
30
Use in combination with
Note) | (Note) | (Note
MR-EKCBL O M-H ao |(Note) | (Note) [ (Note) | ) Long flex |MR-J3JCBLO3M-A1-L or
30 40 50 MR-J3JCBLO3M-A2-L.

Note. Four-wire type cable.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

Servo amplifier

MR-J3JCBLO3M-L
Cable length: 0.3m
Servo motor

[~ ——
Ul:ll:ll:l::

CN2 HF-MP
HF-KP
—
Cable Model 1) CN2 Connector 2) Junction Connector
MR-EKCBLO M-L | (1) For soldering (2) For crimping Housing: 1-172161-9
Connector housing: 54593-1011 Connector housing: 51209-1001 | Connector pin: 170359-1
Cover A: 54594-1015 Cover A: 54594-1015 (Tyco Electronics or equivalent)
Cover B: 54595-1005 Cover B: 54595-1005 Cable clamp: MTI-0002
Shell cover: 58935-1000 Shell cover: 58935-1000 (Toa Electric Industries)
Shell body: 58934-1000 Shell body: 58934-1000 Signal layout
Cable clamp: 58937-0000 Terminal: 59351-8187 LT
Screw: 58203-0010 Cable clamp: 58937-0000 11213
(Molex or equivalent) Screw: 58203-0010 M4R MER BQT
(Molex or equivalent) |:|: MD IMDR|conT! :|:|
(Note) Signal layout 7 8 9
MR-EKCBL OO0 M-H P5 | LG |SHD

EI ’ View seen from wiring side.
[ 9]
N

View seen from wiring side.

Note. Keep open the pins shown with ™. Especially, pin 10 is provided for
manufacturer adjustment. If it is connected with any other pin, the
servo amplifier cannot operate normally.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) Internal wiring diagram

MR-EKCBL20M-L MR-EKCBL30M-L
Servo amplifier side Encoder side Servo amplifier side Encoder side
P5 1 e e 7 | P5E P5 1 H e e 2 7 | P5E
LG 2 IlLlT‘ll 8 | P5G LG 2 ::UL:: 8 | P5G
| {—r{ L o {—H L
I | I I I I I |
1 | I I I 1 I I
I | I I I I I |
1 | erl I ] 1 LHI I
I | I I I 1 I I
I | I I I I I |
MR 3:}|::1MR MR 3::ﬁ|5:1MR
MRR | 4 — 2 | MRR MRR| 4 H :( ¢ 1 2 | MRR
BAT 9 I\')""‘K”H 3 | BAT MD 7 M :( ¢ 1 4 | MD
SD | Plate |- < 9 | sHD MDR| 8 ::( C: 5 | MDR
(Note) BAT | o | 3 | BAT
'\J%W ¢—— 6 | CONT
SD |Plate | - < 9 | sHD
(Note)
MR-EKCBL20M-H MR-EKCBL30M-H
o . MR-EKCBL40M-H
Servo amplifier side Encoder side MR-EKGBLEOM-H
P5 1 i_l_ i_(_‘, 7 | P5E Servo amplifier side Encoder side
| | | |
R {_(_{1 1°1™ PS | 1 Hef1 — 7 | P5E
I I | I
o L LG 2 ::UL}:SPSG
B {T{; | N {—H N
| | | | I I | I
o o ol [
o o : : {_(_{: :
Do . Lo L
| | | | I I | |
1 I | I
MR 3 | — 1 | MR L L(—‘ D
I I | I
MRR| 4 H— ——1 2 | MRR Lo L
| | |
BAT | 9 M= — 3 | BAT MR |3 a L MR
SD |Plate | - ‘K *~ 9 | sHD MRR| 4 I« 0 2 | MRR
(Note) MD 75 :( ¢ — 4 | MD
MDR| 8 H :( ( — 5 | MDR
BAT | 9 (— - 3 | BAT
;*,LJTL _ _____ +— 6 | CONT
SD | Plate [ - 9 | sHp
(Note)

Note. Always make connection for use in an absolute position detection system. Wiring is not necessary for use in an incremental
system.

When fabricating the cable, use the wiring diagram corresponding to the length indicated below.

Applicable Wiring Diagram

Cable Flex Life

Less than 10m 30m to 50m
Standard MR-EKCBL20M-L
Long flex MR-EKCBL20M-H MR-EKCBL30M-H

MR-EKCBL40M-H
MR-EKCBL50M-H
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12. OPTIONS AND AUXILIARY EQUIPMENT

(c) When fabricating the encoder cable
When fabricating the cable, prepare the following parts and tool, and fabricate it according to the wiring
diagram in (b). Refer to Section 12.8 for the specifications of the used cable.

Parts/Tool Description
Connector set MR-ECNM

[l -
For CN2 connector Junction connector
Connector housing: 54593-1011 Housing: 1-172161-9
Cover A: 54594-1015 Connector pin: 170359-1
Cover B: 54595-1005 (Tyco Electronics or equivalent)
Shell cover: 58935-1000 Cable clamp: MTI-0002
Shell body: 58934-1000 (Toa Electric Industries)
Cable clamp: 58937-0000
Screw: 58203-0010
(Molex)

(3) MR-J3JCBLO3M-A1-L * MR-J3JCLBO3M-A2-L
The servo amplifier and servo motor cannot be connected with these cables only. The servo motor side
encoder cable (MR-EKCBL O M-L/H) is required.

Cable Protective . L
Cable Model Flex Life Application
Length Structure

MR-J3JCBLO3M-A1-L For HF-MP * HF-KP servo motor
Load side lead
Use in combination with MR-EKCBL

O M-L/H.
0.3m 1P20 Standard
MR-J3JCBLO3M-A2-L For HF-MP * HF-KP servo motor

Opposite-to-load side lead
Use in combination with MR-EKCBL
O M-L/H.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(a) Connection of servo amplifier and servo motor

Servo amplifier MR-J3JCBLO3M-Al-L
.! Servo motor

HF-MP

1) HF-KP

MR-EKCBLLCIM-L/-H

or

MR-J3JCBLO3M-A2-L

( [ ) Servo motor
=% HF-MP
HF-KP
1)
—
Cable Model 1) Junction Connector 2) For Encoder Connector
MR-J3JCBLO3M-A1-L | Housing: 1-172169-9 Connector: 1674320-1
Contact: 1473226-1 Crimping tool for ground clip: 1596970-1
Cable clamp: 316454-1 Crimping tool for receptacle contact: 1596847
(Tyco Electronics) (Tyco Electronics)
Signal layout Signal layout
?I
=
3 2 1
MR-J3JCBLO3M-A2-L BAT [MRR| MR
6 5 4
CONT|MDR| MD
9 8 7
SHD| LG | P5 View seen from wiring
View seen from wiring side.
(b) Internal wiring diagram
MR-J3JCBLO3M-Al-L
Junction Encoder side
connector connector
P5 7 (_‘,_"l_",’_‘, 3 |P5
LG 8 — — 6 | P5G
MR 1 — | — 5 | MR
MRR| 2 — — 4 | MRR
MD | 4 (— | — 8 | MD
MDR| 5 — — 7 | MDR
BAT 3 — | — 2 | BAT
SEL 6 H— —— 1 | CONT
\o/_ _ _ _ _ _ \a/
sip| o *~ 9 | sHD
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12. OPTIONS AND AUXILIARY EQUIPMENT

(4) MR-J3ENSCBL O M-L * MR-J3ENSCBL O M-H
These cables are detector cables for HF-SP Series servomotors. The number in the cable length column of

the table indicates the symbol filling the square O in the cable model. Cable lengths corresponding to the
specified symbols are prepared.

Cable Model

Cable Length _
2m 5m 10m | 20m | 30m | 40m | som |Frotectve

(6.5611) | (16.411) | (32.8) | (65.611) | (98.410) | (1311) | (16amry | ST

Flex Life Application

M-L

MR-J3ENSCBL O

2 5 10 20 30 IP67 Standard

M-H

MR- J3ENSCBL O

N
ol

10 20 30 40 50 IP67 Long flex

For HF-SP servo motor

(a) Connection of servo amplifier and servo motor

Servo amplifier

MR-J3ENSCBLOM-L
MR-J3ENSCBLOM-H

Fr L] r——
UI:II:ID:

> mh

@]
zZ
N
\

l) | o I — |

Servo motor
HF-SP

Cable Model

1) For CN2 Connector

2) For Encoder Connector

MR-J3ENSCBL O
M-L

Receptacle: 36210-0100JL
Shell kit: 536310-3200-008
(3M or equivalent)

(Note) Signal layout

Py
AN

[ 9]
[Ps ][ 3 [INJ] 7 |[eaT]

View seen from wiring side.

MR-J3ENSCBL O
M-H

Note. Keep open the pins shown with ™. Especially, pin 10 is provided for
manufacturer adjustment. If it is connected with any other pin, the
servo amplifier cannot operate normally.

In case of 10m or shorter cables

Straight plug: CM10-SP10S-M

Socket contact: CM10-
#22SC(C1)-100

Crimping tool: 357J-50446

(DDK)

Applicable cable AWG20 to 22

In case of 20m or longer cables

Straight plug: CM10-SP10S-M

Socket contact: CM10-
#22SC(C2)-100

Crimping tool: 357J-50447

(DDK)

Applicable cable AWG23 to 28

(Note) Signal layout

View seen from wiring side

Note. Keep open the pin shown

with an &.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) Internal wiring diagram

MR-J3ENSCBL2M-L/H
MR-J3ENSCBL5M-L/H
MR-J3ENSCBL10M-L/H

Encoder side

Servo amplifier
side connector

P5
LG
MR
MRR
BAT
SD

A WN PP

Plate |

connector

\
I
|
]
|
]
|
]
|

/
I
|
I
|
|
|
I
|
\

P5
LG
MR
MRR
BAT
10 [ SHD

A NP 01

MR-J3ENSCBL20M-L
MR-J3ENSCBL30M-L

Servo amplifier

Encoder side

MR-J3ENSCBL20M-H
MR-J3ENSCBL30M-H
MR-J3ENSCBL40M-H
MR-J3ENSCBL50M-H

side connector connector
Servo amplifier Encoder side
P5 1 ! \'L | E’ ‘1 8 | P5 side connector connector
LG 2 974+ 5 | LG oo .
[ ‘L L‘ | P5 1 T ‘L | E T 8 P5
D o LG 2 HDSeter 5 | LG
o N A
I
I 1 I 1 | | | |
SICEEE . {J{: |
MR 3 | — 1 | MR L .
MRR| 4 H— —1 2 | MRR Lo L
BAT | 9 g o 4 | BAT T
SD |Plate |~ 4 10| sHD VR s L . L | ur
1 | | |
MRR| 4 +— | — 2 | MRR
BAT | 9 '\',‘ 777777 —1{ 4 | BAT
SD |Plate [~ < 10 | sHD

(c) When fabricating the encoder cable

When fabricating the cable, prepare the following parts and tool, and fabricate

diagram in (b). Refer to Section 12.8 for the specifications of the used cable.

it according to the wiring

Parts/Tool

Description

Connector set

MR- J3SCNS (Option)
Receptacle: 36210-0100JL
Shell kit: 36310-3200-008
(3M)

] fin]]

Straight plug: CM10-SP10S-M

Socket contact: CM10-#22SC(S1)-100

Applicable wire size: AWG20 or less

Recommended tightening jig: 357J-51456T

(DDK)
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12. OPTIONS AND AUXILIARY EQUIPMENT
[ e e e e
(5) MR-J3BTCBLO3M

This cable is a battery connection cable. Use this cable to retain the current position even if the detector
cable is disconnected from the servo amplifier.

Cable s
Cable Model Application
Length
MR-J3BTCBLO3M 0.3m

For HF-MP = HF-KP " HF-SP servo motor

(a) Connection of servo amplifier and servo motor

Servo amplifier

1)\ (Note)

[~A—r——
UI:II:ID ]

- Encoder cable
CNsz[Tﬁ Hﬂil_% Servo mofor
b<—> 2)
Battery / =
3)

Note. For the detector cable, refer to (1), (2), (3) and (4) in this section.

Cable Model 1) For CN2 Connector 1) Junction Connector 2) For Battery Connector
MR-J3BTCBLO3M Receptacle: 36210-0100JL Plug: 36110-3000FD Connector: DF3-2EP-2C
Shell kit: 36310-3200-008 Shell kit: 36310-F200-008 Contact: DF3-EP2428PCFA
(3M or equivalent) (3M) (Hirose Denki)
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12. OPTIONS AND AUXILIARY EQUIPMENT

12.1.3 Motor power supply cables

These cables are motor power supply cables for the HF-MP - HF-KP series servo motors. The numerals in the
Cable Length field of the table are the symbols entered in the O part of the cable model. The cables of the

lengths with the symbols are available.
Refer to Section 3.10 when wiring.

Cable Length

Protective

Cable Model 0.3m

(0.984ft)

10m
(32.8ft)

5m
(16.41t)

2m
(6.56ft)

20m Flex Life

(65.6tt)

30m
(98.4ft)

40m
(131ft)

50m
(164ft)

Structure Application

MR-PWS1CBL O M-A1-L 2 5 10

For HF-MP = HF-KP
servo motor
Load side lead

IP65 Standard

MR-PWS1CBL O M-A2-L 10

For HF-MP * HF-KP
servo motor
Opposite-to-load side
lead

IP65 Standard

MR-PWS1CBL O M-Al1-H 10

For HF-MP * HF-KP
servo motor
Load side lead

IP65 [Long flex

MR-PWS1CBL OO M-A2-H 10

For HF-MP = HF-KP
servo motor
Opposite-to-load side
lead

IP65 [Long flex

MR-PWS2CBL O M-Al1-L 03

For HF-MP * HF-KP
servo motor
Load side lead

IP55 Standard

MR-PWS2CBL O M-A2-L 03

For HF-MP = HF-KP
servo motor
Opposite-to-load side
lead

IP55 Standard

(1) Connection of servo amplifier and servo motor

Servo amplifier

-

/

CNP3 connector
supplied with servo

I:
:

wUI:IEID.:

MR-PWS1CBLOM-A1-L
MR-PWS1CBLCOM-A1-H
MR-PWS2CBLO3M-A1-L

Servo motor
HF-MP
HF-KP

or

MR-PWS1CBLOM-A2-L
MR-PWS1CBLOM-A2-H
MR-PWS2CBLO3M-A2-L

amplifier
<« L »
Servo motor
CNP HF-MP
HF-KP
—
Cable Model 1) For Motor Power Supply Connector

MR-PWS1CBL O M-Al-L
MR-PWS1CBL O M-A2-L
MR-PWS1CBL O M-A1-H

MR-PWS1CBL O M-A2-H
MR-PWS2CBLO3M-A1-L
MR-PWS2CBLO3M-A2-L

Connector: JN4FT04SJ1
Hod, socket insulator
Bushing, ground nut
Contact: ST-TMH-S-C1B-100(A534G)
Crimping tool: CT160-3TM5B
(Japan Aviation Electronics Industry)

Signal layout

View seen from wiring side.

(2) Internal wiring diagram
MR-PWS1CBLLOM

-A1-H
MR-PWS2CBLO3M-A1-L

AWG 19 (Red)

MR-PWS1CBLOM-A2-H
MR-PWS1CBLO3M-A2-L

AWG 19 (White)

AWG 19 (Black)

AWG 19 (Green/yellow)

h=<cC
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12. OPTIONS AND AUXILIARY EQUIPMENT

12.1.4 Motor brake cables

These cables are motor brake cables for the HF-MP * HF-KP series servo motors. The numerals in the Cable
Length field of the table are the symbols entered in the O part of the cable model. The cables of the lengths
with the symbols are available.

Refer to Section 3.11 when wiring.

Cable Length Protective P
Cable Model 0.3m 2m 5m [ 10m | 20m | 30m | 40m | 50m S Flex Life Application
(0.984f1) |(6.5611)| (16.4f1)| (32.8f1)| (65.611) | (98.4ft)| (131f1) | (164ft) | Structure

For HF-MP = HF-KP

MR-BKS1CBL O M-Al-L 2 5 10 IP65 |Standard [servo motor
Load side lead

For HF-MP = HF-KP
servo motor

MR-BKS1CBL O M-A2-L 2 5 10 IP65  |Standard |55osite-to-load side
lead
For HE-MP * HE-KP
MR-BKS1CBL [ M-A1-H 2 | 5 | 10 IP65  |Long flex |servo motor

Load side lead

For HF-MP = HF-KP
servo motor

MR-BKS1CBL 00 M-A2-H 2 5 10 IP65 |Long flex | 5phosite-to-load side
lead
For HF-MP - HF-KP
MR-BKS2CBL O M-Al1-L 03 IP55 |Standard [servo motor

Load side lead

For HF-MP = HF-KP

servo motor
MR-BKS2CBLOM-A2-L| 03 IPS5  |Standard | 5,5 gsjte-to-load side

lead

(1) Connection of servo amplifier and servo maotor

MR-BKS1CBLOM-Al-L
MR-BKS1CBLOM-A1-H

24VDC power —» Servo motor
supply for HF-MP
electromagnetic HF-KP
brake
| —
E
«—
- MR-BKS1CBLOM-A2-L
MR-BKS1CBLOM-A2-H
MR-BKS2CBLO3M-A2-L
> Servo motor
HF-MP
HF-KP
—

Cable Model 1) For Motor Brake Connector
MR-BKS1CBL O M-Al-L Connector: IN4FT02SJ1 Signal layout
MR-BKS1CBL OO0 M-A2-L Hod, socket insulator
MR-BKS1CBL O M-A1-H Bushing, ground nut
MR-BKS1CBL O M-A2-H Contact: ST-TMH-S-C1B-100(A534G)
MR-BKS2CBLO3M-A1-L Crimping tool: CT160-3TMH5B
MR-BKS2CBLO3M-A2-L (Japan Aviation Electronics Industry) View seen from wiring side.

(2) Internal wiring diagram

MR-BKS1CBLOM-A1-H  MR-BKS1CBLOM-A2-H
MR-BKS2CBLO3M-Al-L  MR-BKS1CBLO3M-A2-L

AWG 20 B1

AWG 20 B2
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12. OPTIONS AND AUXILIARY EQUIPMENT

12.2 Regenerative brake options

- The specified combinations of regenerative brake options and servo amplifiers
may only be used. Otherwise, a fire may occur.

/\ CAUTION

(1) Combination and regenerative power
The power values in the table are resistor-generated powers and not rated powers.

Regenerative power[W]
Built-in
Servo amplifier | regenerative | MR-RB032 | MR-RB12 MR-RB30 MR-RB31 MR-RB32 MR-RB50 MR-MB51
brake [40Q)] [40Q] [130] [6.7Q] [400] [13Q] [6.70]
resistor
MR-J3-10A (1) 30
MR-J3-20A (1) 10 30 100
MR-J3-40A (1) 10 30 100
MR-J3-60A 10 30 100
MR-J3-70A 20 30 100 300
MR-J3-100A 20 30 100 300
MR-J3-200A 100 300 500
MR-J3-350A 100 300 500
MR-J3-500A 130 300 500
MR-J3-700A 170 300 500

(2) Selection of the regenerative brake option
Use the following method when regeneration occurs continuously in vertical motion applications or when it
is desired to make an in-depth selection of the regenerative brake option:
(a) Regenerative energy calculation
Use the following table to calculate the regenerative energy.

% iy tf(1 cycle)
73 . \- No
S L Up i
g 1 1 g
j aga_ S J‘ J‘ J‘ Down /| Time
S 3 el pleple 2 e B Ll ol
Friction 8 Tpsal X Tpsd1 Tpsaz X Tpsd2
torque g
q t_:g (+) 4 l) N
™ -% ‘é’_ (Dzr)lvmg) " 6
s 5)
n] g
o 6)
2
3] 3)
o (Regenerative) 7)

|
-

Formulas for calculating torque and energy in operation

Regenerative power | Torque applied to servo motor [N * m] Energy [J]
+ .
1) Tz QM No 1, Tu + TF Ei= 0'1247 *No *T1* Tpsa1
9.55 x10* Tpsal
2) To=Tu+Te E,=0.1047 " No* T2 " 13
3) Ts = L+ No 1 +Tu +TF E3= —0'2047 *No * T3 Tpsd1
9.55x10* Tpsd1
4), 8) T,=Ty E»>0 (No regeneration)
+ . .
5) Ts = QLtJw) ’\LO 1 _ Tu+ TF Es= 01047 2047 *No *Ts* Tpsa2
9.55 %10 Tpsa2
6) Tsz Tu+ TF Esz 0.1047 - No " Ts " t3
7) T7 = (L +Im) -No . 1 — Tu+TF E7= —0'12047 *No *T7* Tpsd2
9.55x10* Tpsd2

From the calculation results in 1) to 8), find the absolute value (Es) of the sum total of negative energies.
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) Losses of servo motor and servo amplifier in regenerative mode
The following table lists the efficiencies and other data of the servo motor and servo amplifier in the

regenerative mode.

Servo amplifier Inverse efficiency[%] Capacitor charging[J]
MR-J3-10A 55 9
MR-J3-10A1 55 4
MR-J3-20A 70 9
MR-J3-20A1 70 4
MR-J3-40A 85 11
MR-J3-40A1 85 10
MR-J3-60A 85 11
MR-J3-70A 80 18
MR-J3-100A 80 18
MR-J3-200A 85 40
MR-J3-350A 85 40
MR-J3-500A 90 45
MR-J3-700A 90 70

Inverse efficiency (1)

Capacitor charging (Ec)

:Efficiency including some efficiencies of the servo motor and servo amplifier
when rated (regenerative) torque is generated at rated speed. Since the
efficiency varies with the speed and generated torque, allow for about 10%.

:Energy charged into the electrolytic capacitor in the servo amplifier.

Subtract the capacitor charging from the result of multiplying the sum total of regenerative energies by the
inverse efficiency to calculate the energy consumed by the regenerative brake option.

ER[J]=m-Es — Ec

Calculate the power consumption of the regenerative brake option on the basis of single-cycle operation period
tf [s] to select the necessary regenerative brake option.

PR IW] S ERMT et s (12.1)

(3) Connection of the regenerative brake option
Set parameter No. PA02 according to the open to be used.
Parameter No. PAQ2

I: Selection of regenerative

00:

Regenerative brake option is not used
* For MR-J3-10A, regenerative brake resistor is not used.
- For MR-J3-20A, built-in regenerative brake resistor is used.

:MR-BU*MR-RC
: MR-RB032

: MR-RB12

: MR-RB32

: MR-RB30

: MR-RB50

: MR-RB31

: MR-RB51
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12. OPTIONS AND AUXILIARY EQUIPMENT

(4) Connection of the regenerative brake option

POINT |

* When the MR-RB50 * MR-RB51 is used, a fan is required to cool it. The
cooling fan should be prepared by the customer.

- For the sizes of wires used for wiring, refer to Section 12.8.

The regenerative brake option will generate heat of about 100°C. Fully examine heat dissipation, installation
position, used cables, etc. before installing the option. For wiring, use flame-resistant cables and keep them
clear of the regenerative brake option body. Always use twisted cables of max. 5m(16.4ft) length for

connection with the servo amplifier.

(a) MR-J3-350A or less
Always remove the wiring from across P-D and fit the regenerative brake option across P-C.
The G3 and G4 terminals act as a thermal sensor. G3-G4 are disconnected when the regenerative
brake option overheats abnormally.

Always remove the lead from across P-D.
Servo amplifier Regenerative brake option

Fan (Note 1)

Note 1. When using the MR-RB50, forcibly cool it with a cooling fan (1.0m3/min, (B2 or so).
2. Make up a sequence which will switch off the magnetic contactor (MC) when
abnormal heating occurs.
G3-G4 contact specifications
Maximum voltage: 120V AC/DC
Maximum current: 0.5A/4.8VDC
Maximum capacity: 2.4VA

For the MR-RB50 install the cooling fan as shown.
[Unit : mm(in)]
Fan installation screw hole dimensions
2-M3 screw hole

>

—y Top
(for fan installation)
Fan Terminal block Depth 10 or less
7 I: / (Screw hole already
s machined)

(3.25)

I 1o}
I N
I @

— Thermal relay
o

@ \ o ’ 3

o

Bottom O s ; 82.5 40 (1.58)
X (3.25)

- . . . Installati o Recommended fan:
Vertical Horizontal installation "\Instaliation surtace Toyo Denki's TL396A or equivalent

installation

=

—==g)

(5.24)
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12. OPTIONS AND AUXILIARY EQUIPMENT

(b) MR-J3-500A - MR-J3-700A
Always remove the wiring (across P-C) of the servo amplifier built-in regenerative brake resistor and fit
the regenerative brake option across P-C.

The G3 and G4 terminals act as a thermal protector. G3-G4 are opened when the regenerative brake
option overheats abnormally.

Always remove wiring (across P-C) of servo
Servo amplifier amplifier built-in regenerative brake resistor.

Regenerative brake option
N
Lc 3

O ©o
OO
X
N

!1 5m(16.4ft) or Iess=| t.fo%

Fan (Note 1)

Note 1. When using the MR-RB50 - MR-RB51, forcibly cool it with a cooling fan (1.0m3¥min,[192 or so).
2. Make up a sequence which will switch off the magnetic contactor (MC)
when abnormal heating occurs.
G3-G4 contact specifications
Maximum voltage: 120V AC/DC
Maximum current: 0.5A/4.8VDC
Maximum capacity: 2.4VA

When using the regenerative brake resistor option, remove the servo amplifier's built-in regenerative

brake resistor terminals (across P-C), fit them back to back, and secure them to the frame with the
accessory screw as shown below.

Mounting method
Accessory screw
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12. OPTIONS AND AUXILIARY EQUIPMENT

The drawing below shows the MR-J3-500A. For built-in regenerative brake resistor lead terminal fixing
screw, refer to Chapter 10.

Built-in regenerative brake
resistor lead terminal fixing screw

For the MR-RB51 install the cooling fan as shown.

N

[ TOp

Fan

N

—
l—l\t
=

Bottom

Vertical
installation

Terminal block

s Thermal relay

—

\

[}

O

[e]

]

_—

)
[N

Horizontal installation \Installation surface
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[Unit : mm(in)]
Fan installation screw hole dimensions
2-M3 screw hole

(for fan installation)
Depth 10 or less
I: / (Screw hole already
5o machined)
I | nto
| | N
I I oo} Q,
[
3|3
e
82. 40 (1.58)
(3.25)

Recommended fan:
Toyo Denki's TL396A or equivalent
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(5) Outline dimension drawings
(a) MR-RB032 * MR-RB12

A

» TE1 terminal block

[Unit: mm]

O] [0} G3
LA ¢6’Lnount|ngfrlole Ga
LB © g ﬁ g =
s c
: 1 i 1 Terminal screw: M3
: : : : Tightening torque: 0.5 to 0.6 [N-m] (4 to 5 [Ib-in])
: | <l g N |
—|©
: : o] 1) 5 : o o | - Mounting screw
L83l F020 | Screw: M5
i cal| | — ir 1 . . . .
TEL @S“: Ej: ! Tightening torque: 3.2 [N * m] (28.3 [Ib * in])
¢ : a : Regenerative Variable dimensions Mass
— | §=l brake option LA LB LC LD | [kg] | [lb]
i y
A
~ —~ 30 15 119 99
6 “I® do ﬁlk MR-RB032 05|11
0.23) S S 20 D (0.06) (1.18) [ (0.59) [ (4.69) | (3.9)
N 79 e 40 15 169 149
(0.79) LC MR-RB12 11|24
“« (1.57) | (0.59) | (6.69) | (5.58)
(b) MR-RB30 - MR-RB31 - MR-RB32
[Unit: mm]

* Terminal block

[=]
w0 |d
/S
Y G3
2 2893% [ e c— Y c— ¥ cn— ¥ —)
25597 oo e oD G4
N S e Y Y Y — — —
2} o ©f , s ¥ s ¥ s ¥ s J s f s .
N O To) BTo) e Terminal screw: M4
~ O = X CoOCOCOHOCOCOCD . ) .
& 3 B| S E Y s ¥ e ¥ s s Tightening torque: 1.2 [N-m] (10 [Ib-in])
— < i i COCoOCOCOHOHCDOC D
(O] _ ¢ [c— c— c— c—
L k 1 CoOCOCOCOHOHCDOC D
— : T - - * Mounting screw
w|® [].7(0.28) 17L 318 (12.52) Screw: M6
@l (0.91) , : .
10 | [ 90 (3.54) Nl 335 (13.4) N Tightening torque: 5.4 [N * m]
0.39 .
(0391 199 (3.94) (47.8 [Ib * in))
A 4 [ ® C)
< .
- Ii Regenerative brake option Mass
2 ko] | [i]
MR-RB30
MR-RB31 2.9 6.4
MR-RB32
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(c) MR-RB50 * MR-RB51

[Unit: mm]
. * Terminal block [Unit: mm (in)]
Fan mounting screw ol
(2-M3 screw) HES
ngg) (g_zz'g) > On opposite side o S ﬂ
= Terminal screw: M4
P n . . )
3 o |G3|Tightening torque: 1.2 [N-m](10 [Ib-in])
, S N
0 (6]
o 3 .
7 X14 slot Q g * Mounting screw
. | o e Screw : M6
[Tofe) ~ . . .
o (‘:‘) o — ¢ wind blows in the Tightening torque: 5.4 [N-m](47.79 [Ib-in])
Sl I Sl e | ™\ arrow direction.
s 8 2 Regenerative Mass
@ g 1 brake option kgl | [ib]
e © MR-RB50
= l 5.6 12.3
v il i MR-RB51
2.3 02 7028
(0.09) 200 (7.87) 17(0.67) JSlip | |108 (4.25) (30 (1.18))
223 (8.78) (0.47)"| 120 (4.73) || 8 (0.32)
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12.3 Brake unit

POINT |

- The brake unit and resistor unit of other than 200V class are not applicable to
the servo amplifier.

- The brake unit and resistor unit of the same capacity must be combined.
The units of different capacities may result in damage.

* The brake unit and resistor unit must be installed on a vertical surface in the
vertical direction. If they are installed in the horizontal direction or on a
horizontal surface, a heat dissipation effect reduces.

* The temperature of the resistor unit casing rises to higher than 100°C. Do not
cause cables and combustibles to make contact with the casing.

The brake unit is the integration of the regenerative control and resistor and is connected to the bus (across
P-N) of the servo amplifier. As compared to the MR-RB regenerative brake option, the brake unit can return
larger power. Hence, use the this brake unit when the MR-RB cannot provide sufficient regenerative brake

capability.

When using the brake unit, set "0 01" in parameter No.PAO2.

(1) Selection

) ) . Permissible Continuous Max. Instantaneous Power . .
Brake unit Resistor unit Applicable Servo Amplifier
Power [kw] [kw]
FR-BU-15K FR-BR-15K 0.99 16.5 MR-J3-500A
FR-BU-30K FR-BR-30K 1.99 33.4 MR-J3-700A
(2) Connection example
Servo amplifier
No-fuse breaker
NFB
Power PR P
supply —©
3-phase —o (Note 1)
200 to HA (Note 1)
230VAC g TH1
HB, Alarm
output
—
THS TH2

FR-BU brake unit

FR-BR resistor unit

Note 1. Make up the external sequence to switch the power off when an alarm occurs or when the thermal relay is actuated.
2. For sink input-output interface. Refer to Section 3.8.3 for source input-output interface.
3. Always connect P1-P2. (Factory-wired.) When using the power factor improving DC reactor, refer to Section 12.10.
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The cables between the servo amplifier and brake unit and between the resistor unit and brake unit

should be as short as possible. The cables longer than 5m(16.404ft) should be twisted. If twisted, the
cables must not be longer than 10m(32.808ft).
The cable size should be equal to or larger than the recommended size. See the brake unit instruction
manual. You cannot connect one set of brake unit to two servo amplifiers or two sets of brake units to

one servo amplifier.

Servo amplifier

Servo amplifier

Brake unit Resistor unit
P P P P
N N PR PR
5m (16.404ft)  5m (16.404ft)
or less or less
(3) Outside dimensions
(a) Brake unit (FR-BU)
oD
K K
< [T
e‘ !
\V
[ T T [e)
Control circuit Operation <
terminals display ||
Main circuit \l:l
terminals MTTH
R
o R o
f y
E AA EE*E L
A

Resistor unit

Brake unit
Twist. Twist.
P P P P
N N PR PR

10m (32.808ft)

10m (32.808ft)

or less or less
— 1
{E:::ﬂ]—H» (Note)

Note: Ventilation ports are provided in both side faces and top face. The bottom face is open.

[Unit : mm(in)]

. Approx. Mass
Brake Unit A AA B BA C D E EE K F
[kg(Ib)]
ERCBUSIEK 100 60 240 225 128 6 18.5 6 48.5 7.5 2.4
(3.937) | (2.362) | (9.446) |(10.039)| (5.039) | (0.236) | (0.728) | (0.236) | (1.909) | (0.295) (5.291)
FR-BU-30K 160 90 240 225 128 6 335 6 78.5 7.5 3.2
(6.299) [ (3.543) | (9.446) |(10.039)| (5.039) | (0.236) | (1.319) | (0.236) | (3.091) | (0.295) (7.055)
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(b) Resistor unit (FR-BR)

2-0D
13 |
- S
>
8
Control circuit S
terminals o
Main circuit <
terminals —
| [
;m, f'\‘_ y
EE ,| |< JEE
(E) AA15 (0.197) |" L(E)
e N
(1] -
N~
a9
Ols

|
L [ A+5(0.197)
e

N
>
|

(Note)

*FR-BR-55K

[Unit : mm(in)]

Two eye bolts are provided

=3

T 1a
=138
e
T8 e
E= |

204
Eye bolt (8.031)

33 (1.299)

(1.575)

o
<

" (as shown below).

Note: Ventilation ports are provided in both side faces and top face. The bottom face is open.

Resistor Approx.
Unit A AA B BA BB C D E EE K F Mass
Model [kg(Ib)]

FR-BR- 170 100 450 432 410 220 6 35 6 1.6 20 15
15K (6.693) | (3.937) | (17.717) | (17.008) | (16.142) | (8.661) | (0.236) | (1.378) | (0.236) | (0.063) | (0.787) |(66.139)

FR-BR- 340 270 600 582 560 220 10 35 10 2 20 30
30K |(11.389) | (10.63) | (23.622) | (22.913) | (22.047) | (8.661) | (0.394) | (1.378) | (0.394) | (0.079) | (0.787) |(33.069)

12.4 Power regeneration converter

When using the power regeneration converter, set "0 01" in parameter No.PAO2.

(1) Selection

The converters can continuously return 75% of the nominal regenerative power.

servo amplifiers of the MR-J3-500A to MR-J3-700A.

. Nominal
Power regeneration . "
Regenerative Servo Amplifier
converter
Power (kW)
FR-RC-15 15 MR-J3-500A
FR-RC-30 30 MR-J3-700A
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(2) Connection example

Servo amplifier

L1
L21
Power factor improving reactor
NFB MC FR-BAL
° /‘66\ Py Ve L
Power supply N Lf N L L !
3-phase —o0 | 0o E O L[ IO LE L2
200V or 230VAC S N S NLNEDZ N Ls
CN1 CN1| 24VDC
Emergency 1]
stop EMG bocoM| 1
(Note 3)< Servo-on H}—SON DICOM
bocom ALM«& Trouble
L
b
X >‘<-n—(Note 2)
O O O O O
P[P NI C P 5m(16.4ft) or |
m(16.4ft) or less
(Note 4) N/ P/
Ready gg A
RDY B B
output c
Alarm
output

(Note 1)

~ Phase detection
S | terminals

Power regeneration
converter FR-RC

o o—o/_lB—oJ_o—EZMC ¢1o
h 0

Operation ready
ON

(Note 3)

Note 1. When not using the phase detection terminals, fit the jumpers across RX-R, SX-S and TX-T. If the jumpers remain removed,
the FR-RC will not operate.

2. When using servo amplifiers of 5kW and 7kW, always remove the lead of built-in regenerative brake resistor connected to P
terminal and C terminal.

3. For sink input-output interface. Refer to Section 3.8.3 for source input-output interface.
4. Always connect P1-P2. (Factory-wired.) When using the power factor improving DC reactor, refer to Section 12.10.
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(3) Outside dimensions of the power regeneration converters

[Unit : mm(in)]
2-6D hole _ Mounting foot (removable)
w Mounting foot \
© RE movable a0 |
Rating plate i i
\E\E E Display
Front cover | | T pe'mel
\:\A 3 % | window
i i Cooling fan
: : ¥
LY { i 1
D=|| w e K
AA w c N
A »
Heat generation area outside mounting dimension
Power
. Approx.
regeneration A AA B BA C D E EE K F
Mass [kg(lb)]
converter
FR-RC-15K 270 200 450 432 195 10 10 8 3.2 87 19
(10.630) | (7.874) | (17.717) | (17.008) | (7.677) | (0.394) | (0.394) | (0.315) | (0.126) | (3.425) (41.888)
FR-RC-30K 340 270 600 582 195 10 10 8 3.2 90 31
(13.386) | (10.630) | (23.622) | (22.913) | (7.677) | (0.394) | (0.394) | (0.315) | (0.126) | (3.543) (68.343)

(4) Mounting hole machining dimensions
When the power regeneration converter is fitted to a totally enclosed type box, mount the heat generating
area of the converter outside the box to provide heat generation measures. At this time, the mounting
hole having the following dimensions is machined in the box.

(BA)

(AA) R (2-9D hole)
D | M
i
|
(Mounting hole)
I
i
I I - o
|
I
i
i
|
PN i
O
a

[Unit : mm(in)]
Model A B D AA BA
260 412 10 200 432
FR-RC-15K
(10.236) | (16.220) | (0.394) (7.874) (17.009)
330 562 10 270 582
FR-RC-30K
(12.992) | (22.126) | (0.394) | (10.630) | (22.913)
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L]}

12.5 Junction terminal block MR-TB50

(1) How to use the junction terminal block
Always use the junction terminal block (MR-TB50) with the junction terminal block cable (MR-J2M-

CN1TBL O M) as a set. A connection example is shown below:

Servo amplifier

Junction terminal block
Cable clamp MR-TB50

(Option)
o [%}
Junction terminal block—_L

cable -
(MR-J2M-CN1TBLCM)

Ground the junction terminal block cable on the junction terminal block side with the standard accessory
cable clamp fitting (AERSBAN-ESET). For the use of the cable clamp fitting, refer to Section 12.14, (2)(c).

(2) Terminal labels
Use the following junction terminal block labels. This label is supplied with the junction terminal block cable

MR-J2M-CN1TBL.

DI DO _|
P15R| LG |LAR|LBR|LZR|PG| |SON| PC |RES|COM|ZSP‘TLC|TLA| ‘ |OP|NP| | |CR LSP|LOP|COM RD
DI_ DO_
vc| LA | LB ‘ Lz | PP |OPC| |LOP| TL |COM|INP|INP| | LG | LG | | LG | NG‘ | ‘EMG|LSN|COM|ALM| SD

(3) Outline drawing

[Unit: mm]
([Unit: in.])
2-$4.5(0.18)

235(9.25)

.
I
|/
B
]

(25)

©.35)
P
(0.98)54(0.98)

25

<

(0.09)

46.5(1.83)

Crimping terminal width: 7.2mm (0.283 in) max.

Lo
244(9.61) N

A

Terminal screw: M3.5
Applicable cable: 2mm?
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(4) Junction terminal block cable MR-J2M-CN1TBLOM
(a) Model explanation

Model: MR-J2M-CN1TBLOIM

|

Symbol | Cable length[m(ft)]
05 0.5 (1.64)
1 1(3.28)
(b) Connection diagram
PCR-S50FS(Servo amplifier side) JE1S-501(Junction terminal side)
Signal Symbols . ]
Position] Speed [Torque| No, oo Pin No.
P15R | PISR [ PI6R | 1 — |’ - 1
VC | VLA 2 . = — 2
LG LG LG 3 — |’ — 3
LA LA LA 4 — 3 — 4
LAR | LAR | LAR 5 — |’ — 5
LB LB LB 6 — e — 6
LBR | LBR | LBR | 7 |+ f 7
LZ LZ LZ 8 — e — 8
LZR | LZR | LZR 9 — |’ — 9
PP 10 |+ 3 — 10
PG 11 lf — 11
OPC P J — 12
13 T 1 r [ 13
14 | > — 14
SON | SON [ SON [ 15 |+ |f — 15
LOP [ SP2 | SP2 | 16 |— = — 16
PC [ ST1 | RS2 [ 17 |+ |’ — 17
TL | ST2 | RS1 [ 18 > — 18
RES | RES | RES | 19 |+ |’ — 19
DICOMIDICOMIDICOM[ 20 |— 3 —— 20
DICOM|DICOM[DICOM[ 21 |+ |’ —_ 21
INP | SA 22 | e —— 22
ZSP | ZSP | ZSP | 23 |+ |’ —_23
INP | SA 24 | e —— 24
TLC | TLC [ TLC | 25 | |’ —_25
26 > —— 26
TLA | TLA | TC 27 f — 27
LG LG LG 28 | J —— 28
29 |’ 29
LG LG LG 30 | > —— 30
31 | |’ —_ 31
32 = —— 32
OP OP OP 33 T f T 33
LG LG LG 34 > —— 34
NP 35 |’ — 35
NG 36 | 3 —— 36
37 T 1 i/ T 1 37
38 e —— 38
39 |’ 39
40 - > —— 40
CR | SP1 | SP1 | 41 |+ |’ —_41
EMG | EMG | EMG | 42 | > —— 42
LSP | LSP 43 lf —1_ 43
LSN | LSN 44 J 144
LOP | LOP | LOP | 45 G+t f 1 45
DOCOM [DOCOM[DOCOM| 46— > —— 46
DOCOM [DOCOM[DOCOM| 47 |’ —_ 47
ALM [ ALM | ALM | 48 [—- e —— 48
RD RD RD 49 —1_49
50 | #--------- ~»«— 50
SD SD SD [ Plate |- -
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12.6 MR Configurator

The MR configurator (MRZJW3-SETUP211E) uses the communication function of the servo amplifier to
perform parameter setting changes, graph display, test operation, etc. on a personal computer.

(1) Specifications

Item Description
Baudrate [bps] 115200, 57600, 38400, 19200, 9600
Monitor Display, high speed monitor, trend graph
Minimum resolution changes with the processing speed of the personal computer.
Alarm Display, history, amplifier data
Diagnostic Digital 1/0, no motor rotation, total power-on time, amplifier version info, motor information, tuning
data, absolute encoder data, automatic voltage control, Axis name setting.
Parameters Parameter list, turning, change list, detailed information
Test operation Jog operation, positioning operation, motor-less operation, Do forced output, program operation.
Advanced function Machine analyzer, gain search, machine simulation.
File operation Data read, save, print
Others Automatic demo, help display

(2) System configuration
(a) Components
To use this software, the following components are required in addition to the servo amplifier and servo

motor:
Model Description
IBM PC-AT compatible where the English version of Windows® 98, Windows® Me, Windows® 2000
Professional, Windows® XP Professional and Windows® XP Home Edition operates
Processor: Pentium® 133MHz or more (Windows® 98, Windows® 2000 Professional)
(Note 2) Pentium® 150MHz or more (Windows®™ Me)

Pentium® 300MHz or more (Windows® XP Professional, Windows® XP Home Edition)
Memory: 24MB or more (Windows® 98)
32MB or more (Windows® Me, Windows® 2000 Professional)
128MB or more (Windows® XP Professional, Windows® XP Home Edition)
Free hard disk space: 130MB or more
Windows® 98, Windows® Me, Windows® 2000 Professional, Windows® XP Professional, Windows® XP Home

Personal computer

os " : :
Edition (English version)
Display One whose resolution is 800 X 600 or more and that can provide a high color (16 bit) display. Connectable
with the above personal computer.
Keyboard Connectable with the above personal computer.
Mouse Connectable with the above personal computer.
Printer Connectable with the above personal computer.

USB cable MR-J3USBCBL3M
RS'42.2/ 232C DSV-CABYV (Diatrend) is recommended.
conversion cable
RS-422/232C FA-T-RS40VS (Mitsubishi Electric Engineering) is recommended. Required for use of the multidrop
converter communication function.

Note 1. Windows is the registered trademarks of Microsoft Corporation in the United State and other countries.
Pentium is the registered trademarks of Intel Corporation.
2. On some personal computers, this software may not run properly.
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(b) Connection with servo amplifier
1) For use of USB

Personal computer
Servo amplifier

USB cable

To USB
MR-J3USBCBL3M connector
(Option)

CN5 I:I:IH /

)
U oo

2) For use of RS-422
Servo amplifier

Personal computer

RS-422/232C conversion cable

DSV-CABV To RS-232C

CN3 (Diatrend) connector

I.i—u—"'u—u'l
l
'

3) For use of RS-422 to make multidrop connection

Servo amplifier Servo amplifier Servo amplifier

O
I :
CN3 CN3
[+
Personal computer :E :E D
} k
/

(- (Note 2) (Note 2) (Note 2)
SN el e g e | s
1 | )
0 RS-232C
O connector RS-422/232C converter

FA-T-RS40VS
(Mitsubishi Electric Engineering)

Note 1. Refer to Section 13.1 for cable wiring.
2. The BMJ-8 (Hakko Electric Machine Works) is recommended as the branch connector.
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(c) To diagnose the trouble using diagnosis cable (MR-J3ACHECK)

POINT |

- The amplifier diagnosis function can be used with the following software
versions of the servo amplifier.

Servo amplifier: Al or later
- Do not turn the power on with all connectors connected.

Do not connect or disconnect connectors after the power is turned on.
Otherwise failure will be caused.

This cable is a diagnosis cable of the servo amplifier. The amplifier diagnosis function of MR Configurator
(setup software) can be used when this cable is used.

Cable Model
MR-J3ACHECK

Application

Amplifier diagnosis cable for MR Configurator (servo configuration

software)

Connection between the servo amplifier and servo motor is shown in the figure below.

—>

Personal computer
Servo amplifier

USB cable
ToUSB  MR-J3USBCBL3M -
connector  (Option)

@)
zZ
al

A4
O

&

1)

(@]
P4
=

e

2)
3)

[~ e—H
(@)
O 5

DO
zZ
N

Cable Modle

1) For CN6 Connector

2) For CN1 Connector

3) For CN2 Connector

MR-J3ACHECK

Housing: 51004-0300
Contact: 50011-8000
(molex)

Plug: 10150-3000VE
Shell kit: 10350-52F0-008
(L)

Receptacle: 36210-0100JE
Shell kit: 36310-3200-008
(3M or equivalent)
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12.7 Battery Unit MR-J3BAT

POINT |

= The revision (Edition 44) of the Dangerous Goods Rule of the International Air
Transport Association (IATA) went into effect on January 1, 2003 and was
enforced immediately. In this rule, "provisions of the lithium and lithium ion
batteries" were revised to tighten the restrictions on the air transportation of
batteries. However, since this battery is non-dangerous goods (non-Class 9),
air transportation of 24 or less batteries is outside the range of the
restrictions. Air transportation of more than 24 batteries requires packing
compliant with the Packing Standard 903. When a self-certificate is necessary
for battery safety tests, contact our branch or representative. For more
information, consult our branch or representative. (As of April, 2005).

(1) Purpose of use for MR-J3BAT
This battery is used to construct an absolute position detection system. Refer to Section 14.3 for the fitting
method, etc.

(2) Year and month when MR-J3BAT is manufactured
The year and month when MR-J3BAT is manufactured are written down in Serial No. on the name plate of
the battery back face.
The year and month of manufacture are indicated by the last one digit of the year and 1 to 9, X(10), Y(11),
Z(12).
For October 2004, the Serial No. is like, "SERIAL O4XOOOOOO".

MELSERVO MR-J3BA
3.6V,2000mAh

SERIAL O4XOOOOOO

)\ MITSUBISHI ELECTRIC CORPORATION
MADE IN JAPAN

The year and month of manufacture
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12.8 Recommended wires

(1) Wires for power supply wiring

The following diagram shows the wires used for wiring. Use the wires given in this section or equivalent.

1) Main circuit power supply lead

Power supply

Servo amplifier

\

L1 U

3) Motor power supply lead

L2 \Y

2) Control power supply lead

Ls (Note) W

e ©

L
JL 1
[

L1

I 1

| |
6) Brake unit lead or T
Return converter

Brake unit or

L21

4) Electromagnetic
brake lead

Return converter

4) Regenerative brake option lead

Note. There is no Ls for 1-phase 100 to 120VAC power supply.

H} Encoder
b\

Encoder cable

— IB
[

Servo motor

U
\Y
W Motor

1 Electro-
magnetic
B2 prake

The following table lists wire sizes. The wires used assume that they are 600V vinyl wires and the wiring
distance is 30m(98.4ft) max. If the wiring distance is over 30m(98.4ft), choose the wire size in consideration

of voltage drop.

To comply with the UL/C-UL (CSA) Standard, use UL-recognized copper wires rated at 60°C (140°F) or

more for wiring.

Table 12.1 Recommended wires

Wires [mmz]
Servo amplifier
Dl lo-ls- D 2) L1 - L2 JU-vew- D 4HP-C 5)B1 - B2
MR-J3-10A (1)
MR-J3-20A (1)
MR-J3-40A (1) 1.25 (AWG16)
2 (AWG14)
MR-J3-60A
MR-J3-70A 2(AWG14)
1.25 (AWG16) 1.25 (AWG16)
MR-J3-100A 2 (AWG14)
MR-J3-200A 3.5 (AWG12) 3.5 (AWG12)
MR-J3-350A 5.5 (AWG10) 5.5 (AWG10)
MR-J3-500A 5.5(AWG10): b(note) 5.5(AWG10): b(note)
MR-J3-700A 8(AWGS): c(note) 8(AWGS): c(note) | 3.5(AWG12): b

Note. For crimping terminals and applicable tools, refer to Table 12.2.
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Use wires 6) of the following sizes with the brake unit (FR-BU) and power regeneration converter (FR-RC).

Model Wires[mmz]
FR-BU-15K 3.5(AWG12)
FR-BU-30K 5.5(AWG10)
FR-BU-55K 14(AWG6)
FR-RC-15K 14(AWG6)

Table 12.2 Recommended crimping terminals

Svmbol Servo amplifier side crimping terminals
mbo
Y Crimping terminal Applicable tool Maker name
32959 47387 .
Tyco Electronics
b 32968 59239
Body YF-1 E-4
Japan Solderless
c FVD8-5 Head YNE-38 .
) Terminal
Dice DH-111 DH-121
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(2) Wires for cables

When fabricating a cable, use the wire models given in the following table or equivalent:

Table 12.3 Wires for option cables

Characteristics of one core

MR-BKS2CBLO3M-A1-L 0.3
MR-BKS2CBLO3M-A2-L 0.3

! Insulation | (Note 3)
Type Model Length | Core size | Number structure | COMUCON e oatin Finishing Wire model
[m(ft)] [mm? | of Cores resistance 9
[Wires/mm] [c/mm] oDd [mm] | OD [mm]
(Note 1)
MR-JSENCEL LT M-ALL 6 53 gys(i}%?/o 26 (AWGH?22
2t010 | AWG22 ) 7/0.26 1.2 7.140.3 / 26 ( or
O (3 pairs) or less equivalent)-3P
MR-J3ENCBL L1 M-A2-L Specification-16823
MR-JSENCBL L M-ALH 6 56 EzNToéi Aé)VP 70/0.08 (AWGH#22
21010 | AWG22 | 70i0.08 12 7.140.3 : 08 (AWG#22 or
(3 pairs) or less equivalent)-3P Specification-
MR-J3ENCBL 00 M-A2-H 16824
MR-J3JCBLO3M-AL-L . - (Note 6)
03 | AWG26 | oo | 300008 | S 1.2 7.140.3 | T/2464-1061/11 A-SB 4P X
MR-J3JCBLO3M-A2-L P 26AWG
0.3mm? @ ‘;irs) 12/0.18 o??é;s 13 (Note 4)
2to 10 p4 >34 7.3 20276 composite 4-pair shielded
Encod MR-EKCBL [0 M-L 0.08mm’ @pairs) | 70127 | orless | 067 cable (A-TYPE)
ncoder
cable 20+ 30 | oamm’ | o ;;irs) 1210.18 o?lgegs 12 82 | UL20276 AWGH23 6pair(BLACK)
20 | o2mm’ | o ;;irs) 40/0.08 Orll?fss 0.88 72 | (Note 3) AL4B2343 6P
MR-EKCBL 0 M-H
. | 14 105
301050 | 0.2mm® | ;oo | 40008 | o | 0.8 8.0 | (Note 3) J14B0238(0.2*7P)
(Note 4)
21010 | AWG22 | o girs) 710.26 Orfgss 12 | 7.140.3 |VSVP 7/0.26 (Equivalent to
MR-J3ENSCBL O ML P AWG#22)-3P Ban-gi-shi-16823
(Note 4)
20-30 | awe23 | 2 | 12018 | 933 12 | 82403 |20276 vSvCAWGH23 X 6P
(6 pairs) or less
KB-0122
(Note 4)
21010 | AWG22 | g iirs) 70/0.08 or?Sss 12 7.140.3 | ETEF SVP 70/0.08 (Equivalent to
MRLJSENSCBL 0 M.H P AWG#22)-3P Ban-gi-shi-16824
(Note 4)
201050 | AWG24 | o 15"3) a0008 | 1 | oss 7.2 |ETFE * SVP 40/0.08mm 6P
P KB-0308
MR-PWSICBLL M-ALL | 21010
MR-PWSICBL L M-A2-L | 21010
Motor power | MR-PWS1CBL [ M-A1-H [ 2t0 10 | (Note 7) 4 50/0.08 25.40 18 57403 (Note 5)
supply cable | MR-PWSI1CBL LI M-A2-H | 2t0 10 | AWG19 ’ or less ' T UL Style 2103 AWG19 4 cores
MR-PWS2CBLO3M-ALL | 03
MR-PWS2CBLO3M-A2-L | 03
MR-BKS1CBLL M-ALL | 21010
MR-BKS1CBL ] M-A2-L | 21010
Motor brake | MR-BKS1CBL [1 M-A1-H [ 2t0 10 | (Note 7) 38.14 (Note 5)
+
cable MR-BKSICBLLIMAZH | 2010 | AwG20 | 2 | 100008 | orjess | 18 | 40203 1 'Style 2108 AWG20 2 cores

Note 1. d is as shown below:

d

Conductor Insulation sheath

2. Purchased from Toa Electric Industry

3. Standard OD. Max. OD is about 10% greater.
4. Bando Electric Wire

5. Kurabe

6. Taiyo Electric Wire and Cable

7. These wire sizes assume that the UL-compliant wires are used at the wiring length of 10m.
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12.9 No-fuse breakers, fuses, magnetic contactors

Always use one no-fuse breaker and one magnetic contactor with one servo amplifier. When using a fuse
instead of the no-fuse breaker, use the one having the specifications given in this section.

Servo amplifier No-fuse breaker Fuse Magnetic contactor
(Note) Class | Current [A] | Voltage [V]
MR-J3-10A (1) 30A frame 5A K5 10
MR-J3-20A 30A frame 5A K5 10
MR-J3-40A + 20A1 30A frame 10A K5 15 SN10
MR-J3-60A - 70A - 100A - 40A1 | 30A frame 15A K5 20
MR-J3-200A 30A frame 20A K5 40 AC230 S-N18
MR-J3-350A 30A frame 30A K5 70 S-N20
MR-J3-500A 50A frame 50A K5 125 S-N35
MR-J3-700A 100A frame 75A K5 150 S-N50

Note. This servo amplifier is UL/C-UL-listed when using a Class T fuse. Therefore, when using the servo amplifier as a UL/C-UL
Standard compliant product, be sure to use the Class T fuse.
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12.10 Power Factor Improving DC Reactor

POINT |

* For the 100VAC power supply type (MR-J3-CJA1), the power factor improving
DC reactor cannot be used.

The power factor improving DC reactor increases the form factor of the servo amplifier's input current to
improve the power factor. It can decrease the power supply capacity. As compared to the power factor
improving AC reactor (FR-BAL), it can decrease the loss. The input power factor is improved to about 95%.

It is also effective to reduce the input side harmonics.

When connecting the power factor improving DC reactor to the servo amplifier, always disconnect the wiring
across P1-P2. If it remains connected, the effect of the power factor improving DC reactor is not produced.
When used, the power factor improving DC reactor generates heat. To release heat, therefore, leave a 10cm
or more clearance at each of the top and bottom, and a 5cm or more clearance on each side.

[Unit: mm]
([Unit: in])
Terminal block - screw size G
Té%lge
Name plate @ E_i: >
__________ <o aa e
6 ] ] ] |
O I I I 1]
| | 1
__________ | . [
o, L
t )
Fx
. E | 2-F x L notch Borless |
I« »
L Aorless |
< »
—
ﬂ L Mounting leg
Power Factor Dimensions [mm(in)] Mounting Mass Used Power
Servo Amplifier | Improving DC Screw kg(Ib)] Supply
Reactor A B c D E F L G H Size 9 [mm?]
) 110 | 50 %4 | 16 | 9% 5 7 25 05
MR-J3-10A * 20A | FR-BEL-0.4K | 3oy | (107) | 3.70) | 0063)| (3.74) | (0.236) | (0.472) | M35 098] M5 | (110
120 | 53 | 102 | 16 | 105 6 12 25 0.7 2
MR-J3-40A FR-BEL-O.T5K | (472) [ (2.09) | (4.02) | 0:063)| 4.13) | (0.236) [ (04720 | M* [o98a)| M5 | @sa) | (awG1a)
. 130 | 65 | 110 | 16 | 115 6 12 30 Tl
MR-J3-60A * 70A | FR-BEL-L.5K | 510y | (2.56) | (3.94) | (0:063)| (4.53) | (0.236) [ 0472y M* | @1gy| M5 | o3
130 | 65 | 110 | 16 | 115 5 12 30 12
MR-J3-100A FR-BEL-2.2K | (512) | (2.56) | (3.94) | (0.063) | (4.53) | (0.236) [(0.472)| ™* | w1y | M5 | 2a3)
150 | 75 | 102 | 20 | 135 6 12 20 17 35
MR-J3-200A FR-BEL-3.7K | 5 906) | (2.953) | (4.016) | (0.079) | (5.315) | (0.236) | 0.472)| M* |@ws75)] M® | 375) | (awG12)
150 | 75 | 126 | 20 | 135 6 12 20 2.3 55
MR-J3-350A FR-BEL-7.5K | (5 906) | (2.953) | (4.961) | (0.079) | (5.315) | (0.236) | 0.472)| M° |s75)] M® | 507 | (awGig)
70 | 93 | 132 | 23 | 155 6 14 50 31
MR-J3-500A FRBEL-LIK | (569) | (3.66) | (5.19) | 0.09) | 6.10) | 0.24) | @55) | M5 | wony | M5 | (6.84) | >5(AWG10)
170 | 93 | 170 | 23 | 155 6 14 56 3.8
MR-J3-700A FR-BEL-15K | 5 69) | (3.66) | (6.69) | (0.09) | (6.10) | 0.24) | @55) | M8 | ooy | M> | (g3g) | B(AWGS)

Note. When using the power factor improving DC reactor, disconnect the wiring across Pi-P-.
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12.11 Power factor improving reactors

The power factor improving reactors improve the phase factor by increasing the form factor of servo amplifier's
input current.

It can reduce the power capacity.

The input power factor is improved to be about 90%. For use with a 1-phase power supply, it may be slightly
lower than 90%.

In addition, it reduces the higher harmonic of input side.

When using power factor improving reactors for two servo amplifiers or more, be sure to connect a power
factor improving reactor to each servo amplifier.

If using only one power factor improving reactor, enough improvement effect of phase factor cannot be
obtained unless all servo amplifiers are operated.

[Unit : mm] ([Unit : in]) Servo amplifier
FR-BAL MR-J3-00
[TTTT1] MC T K
S NFB R ' x
S| o o } /-OU\ ! L1
I ]
I ]
I 1
10 3-phase 5o o o= L2
! 200 to 230VAC 1 |
S o o T: 400 : Z L3
| T | |
| | f boomeeo N Servo amplifier
i i r L FR-BAL MR-J3-0O
L W J b1 NFB MC | N
] I
e » L—J 5o oTo R 400 X L1
Installation screw (Note) | i
K 1 I
2 1-phase S, LY
AT AT . 230VAC °° ° 700 ! L2
] I
[ R, £ Tz b
AN N ] ! !
c| w1 B B Servo amplifier
) i _FR-BAL _ MR-J3- CAL
NFB Me -~
1-phase 5To ) 00 L1
100 t0o120VAC ! !
I 1
5 o o Si 4200 E Y Blank
T : 00 ‘—'—: Z L2
| |
b e e J
Note. For the 1-phase 230V power supply, Connect the power supply to L1, L2 and leave L3 open.
. Dimensions [mm (in) ] Mounting | Terminal Mass
Servo amplifier Model W W1 H D D1 C|screw size|screw size| [kg (Ib)]
MR-J3-10A/20A/10A1 _ |[FR-BAL-0.4K | 135 (5.31) | 120 (4.72) | 115 (4.53) | 59 (2.32) | 4535 (1.7780ss) | 7.5 (0.29)] M4 M3.5 2.0 (4.4)
MR-J3-40A/20A1 FR-BAL-0.75K | 135 (5.31) | 120 (4.72) | 115 (4.53) | 69 (2.72) | 5795 (2.2480s) | 7.5 (029)| M4 M35 | 2.8(6.17)
MR-J3-60A/70A/40A1 _|FR-BAL-1.5K | 160 (6.30) | 145 (5.71) | 140 (5.51) | 71 (2.79) | 5535 (2.1780ss) | 7.5 (0.29)] M4 M35 | 3.7(8.16)
MR-J3-100A FR-BAL-2.2K__| 160 (6.30) | 145 (5.71) | 140 (5.51) | 91 (3.58) | 7535 (2.95800¢) | 7.5 (0.29)| M4 M35 | 5.6 (12.35)
MR-J3-200A FR-BAL-3.7K__| 220 (8.66) | 200 (7.87) | 192 (7.56) | 90 (3.54) | 7045 (2.76£0.2) | 10 (0.39) | M5 M4 | 85 (18.74)
MR-J3-350A FR-BAL-7.5K__| 220 (8.66) | 200 (7.87) | 194 (7.64) |120 (4.72)[10045 (3.9410.2)[ 10 (0.39) | M5 M5 145 (32.0)
MR-J3-500A FR-BAL-11K 280 (11.02)[255 (10.04)| 220 (8.66) |135 (5.31)| 100 (3.94) ((1)24'3) M6 M6 19 (41.9)
MR-J3-700A FR-BAL-15K 295 (11.61)[270 (10.62)|275 (10.83)|133 (5.24)| 110 (4.33) ((1)24'3) M6 M6 27 (59.5)
12.12 Relays (Recommended)
The following relays should be used with the interfaces:
Interface Selection example

Relay used for digital input command signals (interface DI-1) |To prevent defective contacts , use a relay for small signal
(twin contacts).

(Ex.) Omron : type G2A , MY

Relay used for digital output signals (interface DO-1) Small relay with 12VDC or 24VDC of 40mA or less

(Ex.) Omron : type MY
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12.13 Surge absorbers (Recommended)

A surge absorber is required for the electromagnetic brake. Use the following surge absorber or equivalent.
Insulate the wiring as shown in the diagram.

Maximum rating Static
o o Maximum capacity Varistor voltage
Permissible circuit Surge Energy Rated . )
. ] . ; limit voltage | (reference | rating (range) VImA
voltage immunity | immunity | power
value)
AC[vma] | DC[V] [A] ] [W] [A] M [pF] 4
(Note) 220
140 180 . 5 0.4 25 360 300
500/time (198 to 242)

Note. 1 time =8 X 20us

(Example) ERZV10D221 (Matsushita Electric Industry)
TNR-10V221K (Nippon chemi-con)
Outline drawing [mm] ([in] ) (ERZ-C10DK221)

13.5 (0.53) 4.7+1.0 (0.19+0.04)

Vinyl tube

XXX

XX

KX

XX

Crimping terminal
for M4 screw

XX

$0.8 (0.03)

30.0 (1.18)
or more

12.14 Noise reduction techniques

Noises are classified into external noises which enter the servo amplifier to cause it to malfunction and those
radiated by the servo amplifier to cause peripheral devices to malfunction. Since the servo amplifier is an
electronic device which handles small signals, the following general noise reduction techniques are required.
Also, the servo amplifier can be a source of noise as its outputs are chopped by high carrier frequencies. If
peripheral devices malfunction due to noises produced by the servo amplifier, noise suppression measures
must be taken. The measures will vary slightly with the routes of noise transmission.

(1) Noise reduction techniques
(a) General reduction techniques
= Avoid laying power lines (input and output cables) and signal cables side by side or do not bundle
them together. Separate power lines from signal cables.
- Use shielded, twisted pair cables for connection with the encoder and for control signal transmission,
and connect the shield to the SD terminal.
= Ground the servo amplifier, servo motor, etc. together at one point (refer to Section 3.10).

(b) Reduction techniques for external noises that cause the servo amplifier to malfunction
If there are noise sources (such as a magnetic contactor, an electromagnetic brake, and many relays
which make a large amount of noise) near the servo amplifier and the servo amplifier may malfunction,
the following countermeasures are required.
= Provide surge absorbers on the noise sources to suppress noises.
- Attach data line filters to the signal cables.
- Ground the shields of the encoder connecting cable and the control signal cables with cable clamp
fittings.
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L]}

(c) Techniques for noises radiated by the servo amplifier that cause peripheral devices to malfunction
Noises produced by the servo amplifier are classified into those radiated from the cables connected to
the servo amplifier and its main circuits (input and output circuits), those induced electromagnetically or
statically by the signal cables of the peripheral devices located near the main circuit cables, and those
transmitted through the power supply cables.

Noises produced ( Noises transmitted \ Noise radiated directly
by servo amplifier Qn the air J from servo amplifier *Route 1)
Noise radiated from the
power supply cable -Route 2)
Noise radiated from
servo motor cable ~Route 3)
Magnetic induction
noise ---Routes 4) and 5)
Static induction
noise --*Route 6)
{;l]mseshtrelmstnytted \ Noise transmitted through
rough electric power supply cable ---Route 7)
channels

Noise sneaking from
grounding cable due to ---Route 8)
leakage current

x E O i
5) %g
[ i yommmme P N
| i7) 0k
| 2 i !
Ju) Zaut 1
"""""""" » p------a | L v
E E M SEERES v T Sensor
: : ) AWt
, : +—,; 7 | Servo ' .
t * | amplifier ! 2) ! J_T
Instrument Receiver VN i P
oy o
' 6) ! Q
:%: i Sensor
v v > i
kS i !
S |

Servo motor
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L]}

Noise transmission route

Suppression techniques

1) 2) 3)

When measuring instruments, receivers, sensors, etc. which handle weak signals and may malfunction

due to noise and/or their signal cables are contained in a control box together with the servo amplifier or

run near the servo amplifier, such devices may malfunction due to noises transmitted through the air. The

following techniques are required.

1. Provide maximum clearance between easily affected devices and the servo amplifier.

2. Provide maximum clearance between easily affected signal cables and the I/O cables of the servo
amplifier.

3. Avoid laying the power lines (Input cables of the servo amplifier) and signal cables side by side or
bundling them together.

4. Insert a line noise filter to the 1/O cables or a radio noise filter on the input line.

5. Use shielded wires for signal and power cables or put cables in separate metal conduits.

4) 5) 6)

When the power lines and the signal cables are laid side by side or bundled together, magnetic

induction noise and static induction noise will be transmitted through the signal cables and malfunction

may occur. The following techniques are required.

1. Provide maximum clearance between easily affected devices and the servo amplifier.

2. Provide maximum clearance between easily affected signal cables and the I/O cables of the servo
amplifier.

3. Avoid laying the power lines (I/O cables of the servo amplifier) and signal cables side by side or
bundling them together.

4. Use shielded wires for signal and power cables or put the cables in separate metal conduits.

7

When the power supply of peripheral devices is connected to the power supply of the servo amplifier
system, noises produced by the servo amplifier may be transmitted back through the power supply
cable and the devices may malfunction. The following techniques are required.

1. Insert the radio noise filter (FR-BIF) on the power cables (Input cables) of the servo amplifier.

2. Insert the line noise filter (FR-BSFO1 * FR-BLF) on the power cables of the servo amplifier.

8)

When the cables of peripheral devices are connected to the servo amplifier to make a closed loop
circuit, leakage current may flow to malfunction the peripheral devices. If so, malfunction may be

prevented by disconnecting the grounding cable of the peripheral device.

(2) Noise reduction products
(a) Data line filter (Recommended)
Noise can be prevented by installing a data line filter onto the encoder cable, etc.
For example, the ZCAT3035-1330 of TDK and the ESD-SR-25 of NEC TOKIN make are available as

data line filters.

As a reference example, the impedance specifications of the ZCAT3035-1330 (TDK) are indicated

below.

This impedances are reference values and not guaranteed values.

Impedance[Q] [Unit: mm]([Unit: in.])

10 to 100MHz 100 to 500MHz —
80 150 39+1(1.5440.04) L oop for fixing the 3
34+1 cable band 19
(1.34+0.04) oo
e

<

----- F—| 2
: by

0 )] 53

5 2|

/& L & L T 7y

Product name Lot number

Outline drawing (ZCAT3035-1330)

12 - 44



12. OPTIONS AND AUXILIARY EQUIPMENT

(b) Surge suppressor
The recommended surge suppressor for installation to an AC relay, AC valve, AC electromagnetic

brake or the like near the servo amplifier is shown below. Use this product or equivalent.

T TET [

Surge suppressor e

0 0—Q ©
Surge suppressor

Surge suppressor This distance should be short
9e supp (within 20cm(0.79 in.)).

(Ex.) 972A.2003 50411
(Matsuo Electric Co.,Ltd.—200VAC rating)

Rated Outline drawing [Unit: mm] ([Unit: in.])
voltage | C[uF] | R[Q] | Testvoltage AC[V] Vinyl sheath 18+1.5
AC[V] (0.71%0.06)
Blue vinyl cord Red vinyl cord >
50 Across 6(0.24)

200 0.5 [
aw) | T-C1000(1 to 5s) %ﬁrﬁ\l:__ E}‘;
| S | | ’€=I}

10(0.39 o?-lé-s-s .1-(-)-(.)-39 or less
_.l O e O o [ d40.16)
10+3 1541(0.59+0.04) 1043 31(1.22)

(0.39 ol o (0.39
40.12) 200(7.87)  48+15  200(7.87) #0.15)
ormore (1.89£0.06) or more

Note that a diode should be installed to a DC relay, DC valve or T T

the like. > O—¢(RA)-4

Maximum voltage: Not less than 4 times the drive voltage of the p
relay or the like Diode
Maximum current: Not less than twice the drive current of the

relay or the like

(c) Cable clamp fitting AERSBANO-SET
Generally, the earth of the shielded cable may only be connected to the connector's SD terminal.
However, the effect can be increased by directly connecting the cable to an earth plate as shown below.
Install the earth plate near the servo amplifier for the encoder cable. Peel part of the cable sheath to
expose the external conductor, and press that part against the earth plate with the cable clamp. If the

cable is thin, clamp several cables in a bunch.
The clamp comes as a set with the earth plate.
|
—od-

Cable
Cable clamp }
(A,B) Earth plate
Strip the cable sheath of g
the clamped area. cutter -
s
4
é) cable 6 External conductor

Clamp section diagram
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12. OPTIONS AND AUXILIARY EQUIPMENT

= Outline drawing

Earth plate

2-$5(0.20) hole
installation hole

17.5(0.69)

[Unit: mm]
([Unit: in.])

Clamp section diagram

Y T T I
Y EE
' h
1
- o R | L or less 10(0.39)
g '''''' 'gﬁi I+
al - slo|«
H| &
m AN _____ [ v
e —]
~|2© I N e —
& |o Y i k=’ E L 8
\o./ y . 1| N Ln . ﬂ'
~ | -q} : 0")" v L‘:\L—| N
(Note)M4 screw 6 22(0.87)
(0.24) 35(1.38)
<
o
=
-
Note. Screw hole for grounding. Connect it to the earth plate of the control box.
Type A B C Accessory fittings Clamp fitting L
100 86 30 70
AERSBAN-DSET clamp A: 2pcs. A
(3.94) | (3.39) | (1.18) (2.76)
70 56 45
AERSBAN-ESET clamp B: 1pc. B
(2.76) | (2.20) (1.77)
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12. OPTIONS AND AUXILIARY EQUIPMENT

(d) Line noise filter (FR-BSF01, FR-BLF)
This filter is effective in suppressing noises radiated from the power supply side and output side of the
servo amplifier and also in suppressing high-frequency leakage current (zero-phase current) especially
within 0.5MHz to 5MHz band.

Connection diagram Outline drawing [Unit: mm] ([Unit: in.])

Wind the 3-phase wires by the equal number of times in the same
direction, and connect the filter to the power supply side and output
side of the servo amplifier.

FR-BSFO01 (for MR-J3-200A or less)

110 (4.33) N
The effect of the filter on the power supply side is higher as the N 95 (3.74) T 2-65(0.20)
number of winds is larger. The number of turns is generally four. = | |‘ " ‘
If the wires are too thick to be wound, use two or more filters and @ [_M}
e,
make the total number of turns as mentioned above. ~
On the output side, the number of turns must be four or less. « 65 (2.56)

Do not wind the grounding wire together with the 3-phase wires.
The filter effect will decrease. Use a separate wire for grounding.

Example 1 NFB  MC Servo amplifier L(g
Power L N
o0—o0 1
supply 9
—0 o—o L2
Line noise Ls
filter
(Number of turns: 4)
Example 2 NEB MC Servo amplifier FR-BLF(MR-J3-350A or more)
—0 o0—o —~
[e0)
Power o—o L1 07 (0.28) N
supply < . S
—0 0—0 L2 N '\“
. . N
oo Lo S @BC o]
—
Two filters are used ™ 130 (5.12)
(Total number of turns: 4)  85(3.35)
ol = 4 [
—A[ ™
e -
o
0y ™M L\ |
%-;T ‘ L 160 (6.30) Al |
o™ il L
NS le 180 (7.09)

(e) Radio noise filter FR-BIF

This filter is effective in suppressing noises radiated from the power supply side of the servo amplifier
especially in 10MHz and lower radio frequency bands. The FR-BIF is designed for the input only.

Connection diagram Outline drawing (Unit: mm) ([Unit: in.])
Make the connection cables as short as possible. Leakage current: 4mA
Grounding is always required. < Red White Blue Green
When using the FR-BIF with a single-phase wire, ﬁ
always insulate the wires that are not used for wiring. =) 1
" ] )
NEB MC Servo amplifier ® ‘ ‘ ‘ ‘
>
—0 | oo ;8,: ;
Power 29 (1.14)
supply o ! @ $5 (0.20) .
-0 00 i hole = &
N e
H <
i % . :i
Radio noise . s8(28) | 20 (1.14) \:‘ 7(0.28)
filter FR-BIF

44 (1.73)
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12. OPTIONS AND AUXILIARY EQUIPMENT

12.

1)

lgl: Leakage current on the electric channel from the leakage current breaker to the input terminals of the
servo amplifier (Found from Fig. 12.1.)
Ig2: Leakage current on the electric channel from the output terminals of the servo amplifier to the
servo motor (Found from Fig. 12.1.)
Ign: Leakage current when a filter is connected to the input side (4.4mA per one FR-BIF)
Iga: Leakage current of the servo amplifier (Found from Table 12.5.)
Igm:  Leakage current of the servo motor (Found from Table 12.4.)
120 Table 12.4 Servo motor's Table 12.5 Servo amplifier's
leakage current leakage current
. 100 example (Igm) example (lga)
5 80 Servo motor Leakage Servo amplifier Leakage
3 - output [KW] current [mA] capacity [kW] current [mA]
S 60 e 0.05t01 0.1 0.1t0 0.6 0.1
g L1
= 40 1 2 0.2 0.75103.5 0.15
3 H 35 0.3 5.7 2
[MA] o — )
20 0.5 Table 12.6 Leakage circuit breaker selection example
AL JL L . 0.7 Rated sensitivity
2 3.5 81422 3880150 Servo amplifier current of leakage
5'5_ 3060 100 circuit breaker [mA]
Cable size[mm?]
Fig. 12.1 Leakage current example MR-J3-10A to MR-J3-350A 15
9. L2 9 P MR-J3-10A1 to MR-J3-40A1
(lg1, Ig2) for CV cable run
in metal conduit MR-J3-500A 30
MR-J3-700A 50

15 Leakage current breaker

Selection method

High-frequency chopper currents controlled by pulse width modulation flow in the AC servo circuits.

Leakage currents containing harmonic contents are larger than those of the motor which is run with a
commercial power supply.

Select a leakage current breaker according to the following formula, and ground the servo amplifier, servo
motor, etc. securely.

Make the input and output cables as short as possible, and also make the grounding cable as long as
possible (about 30cm (11.8 in)) to minimize leakage currents.

Rated sensitivity current > 10 - {Igl+Iign+lga+K = (Ig2+igm)} [MA].................. (12.2)

Cable K: Constant considering the harmonic contents
Leakage current breaker
Mitsubishi K
_____ Noise Type products
filter Servo Cable NV-SP
amplifier Models provided with NV-SW
harmonic and surge NV-CP 1
i reduction techniques NV-CW
—_ —_ e e e NV_L
Igl Ign lga 192 lgm BV-CL
General models NFB 3
NV-L
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12. OPTIONS AND AUXILIARY EQUIPMENT

(2) Selection example
Indicated below is an example of selecting a leakage current breaker under the following conditions:

2mm2x5m 2mm?2x5m
NV
_O/\ gr?wrr\nll(i)ﬁer Servo motor
MR-J3-40A HF-KP43
g1 Iga 192 Igm

Use a leakage current breaker generally available.
Find the terms of Equation (12.2) from the diagram:

05

191 =20 7> = 0.1 [mA]

Ig2 = 20 —2— = 0.1 [mA]
1000

Ign =0 (not used)
Iga=0.1 [mA]
Igm = 0.1 [mA]
Insert these values in Equation (12.2):
Ig>10-{0.1+0+0.1+1 - (0.1+0.1)}
> 4.0 [mA]
According to the result of calculation, use a leakage current breaker having the rated sensitivity current (1g)

of 4.0[mA] or more. A leakage current breaker having Ig of 15[mA] is used with the NV-SP/SW/CP/CW/HW
series.
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L]}

12.16 EMC filter (Recommended)

For compliance with the EMC directive of the EN Standard, it is recommended to use the following filter: Some
EMC filters are large in leakage current.

(1) Combination with the servo amplifier

Recommended filter

Servo amplifier Mass [kg]([Ib
P Model Leakage current [mA] [kal(TlbD
MR-J3-10A to MR-J3-100A
(Note) HF3010A-UN 5 3(6.61)

MR-J3-10A1 to MR-J3-40A1

MR-J3-250A = MR-J3-350A (Note) HF3030A-UN 5 5.5(12.13)

MR-J3-500A * MR-J3-700A (Note) HF3040A-UN 1.5 6.0 (13.23)
Note. Soshin Electric A surge protector is separately required to use any of these EMC filters. (Refer to the EMC Installation

Guidelines.)
(2) Connection example
EMC filter Servo amplifier
NFB MC

(Note) Power supply —oO
—0

Note. For 1-phase 230VAC power supply, connect the power supply to L1,L2 and leave L3 open.
There is no Ls for 1-phase 100 to 120VAC power supply.

(3) Outline drawing

HF3010A-UN
[Unit: mm(in)]

|
\ =
- o
| = = 1 =
Pl = = \ S
IRl + B 13
= _ — n ~
== | i *
—_ — | g @
' } 41 (1.61)
+ =+
. 2584 (10.16+0.16) 654
2732 (10.75+0.08) (2.56+0.16)
2884 (11.34+0.16)

300=%5 (11.81+0.20)

L]
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12. OPTIONS AND AUXILIARY EQUIPMENT

HF3030A-UN = HF-3040A-UN

6-K
(& & = ]
3L X 3L
g | —b -3
i : —
S R E G —
s — BT
.€_
| @
o6 o o
C+1 C+1 —
Bx2 Ht2
Ax5
Dimensions [mm(in)]
Model
A B C D E F G H J K L M
260 210 85 155 140 125 44 140 70
HF3030A-UN R3.25,| M5 M4
(10.24) | (8.27) | (8.35) | (6.10) | (5.51) | (4.92) | (1.73) | (5.51) | (2.76) lenath
en
260 210 85 155 140 125 44 140 70 g
HF3040A-UN 8(0.32)] M5 M4
(10.24) | (8.27) | (8.35) | (6.10) | (5.51) | (4.92) | (1.73) | (5.51) | (2.76)
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MEMO
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13. COMMUNICATION FUNCTION

13. COMMUNICATION FUNCTION

Using the serial communication function of RS-422, this servo amplifier enables servo operation, parameter
change, monitor function, etc.

13.1 Configuration

(1) Single axis
Operate the single-axis servo amplifier. It is recommended to use the following cable or RS-422/232C
communication converter.

Servo amplifier
Personal computer -

Interface cable
DSV-CABV(Dia Trend)

or
To RS-232C

S il

RS-422/232C communication converter
FA-T-RS40VS (Mitsubishi Electric Engineering)

[~ ———

0 2020 o

(2) Multidrop connection
(a) Diagrammatic sketch
Up to 32 axes of servo amplifiers from stations 0 to 31 can be operated on the same bus.

Servo ampllfler Servo ampllfler Servo ampllfler

O
]

CN3

Personal computer

LTILJ_UJLL—UJ
0 oo o
O
(@]
z0O

[ oy
U:g

(Note)

S (Hf] ey %

To RS-232C
@ connector RS-422/232C converter

Note. The BMJ-8 (Hakko Electric Machine Works) is recommended as the branch connector.
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13. COMMUNICATION FUNCTION

(b) Cable connection diagram
Wire the cables as shown below.

(Note 3) 30m or less

»l

(Note 4)

(Note 1)

Axis 1 servo amplifier
CN3 connector
(RJ45 connector)

LG

P5
RDP

SDN
SDP
RDN
LG

TRE

|oo\|oacn.l>w|\)|4|

(Note 4)

(Note 1)
Axis 1 servo amplifier
CN83 connector
(RJ45 connector)

LG

P5
RDP

SDN

SDP
RDN
LG

TRE

|m\l®U'I-I>(AJI\JF—‘|

(Note 4)

>
(Note 1)

Axis 1 servo amplifier

CN3 connector
(RJ45 connector)

LG

P5

RDP

SDN

SDP

RDN
LG
TRE

|oo\|oacn.l>w|\)|4|

RS-422
Sﬁittp“t [|12345678h |j12345678t| [|12345678h
1/
e N aadaad(ls cLgtcecce, ( e daad(ls
cop 2l Amsseaaad 2l
. : (g : g\ adaady
RON : aaa( . O - e
ROP ° e ° A I e
GND 7 f} 7 7 fE 7 I 7 flg 7:|Nt 2
i1 o) Lol 1YL o e
(Note 5) Branch connector (Note 5) Branch connector (Note 5) Branch connector
Note 1. Recommended connector (Hirose Electric)

Plug: TM10P-88P

Connection tool: CL250-0228-1

. For the last axis, connect TRE and RDN.
. The overall length is 30m or less in low-noise environment.
. The wiring between the branch connector and servo amplifier should be as short as possible.

Use the EIA568-compliant cable (LOBASE-T cable, etc.).
Recommended cable: SGLPE-V 0.5mm x 4P (Mitsubishi Cable Industries)
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13. COMMUNICATION FUNCTION

13.2 Communication specifications
13.2.1 Communication overview

This servo amplifier is designed to send a reply on receipt of an instruction. The device which gives this
instruction (e.g. personal computer) is called a master station and the device which sends a reply in response
to the instruction (servo amplifier) is called a slave station. When fetching data successively, the master station
repeatedly commands the slave station to send data.

Item Description
Baudrate 9600/19200/38400/57600/115200 asynchronous system
Start bit 1 bit
Data bit : 8 bits
Transfer code o )
Parity bit : 1 bit (even)
Stop bit 1 bit
Transfer protocol Character system, half-duplex communication system
(LSB) (MSB)
] T T o
T Next |
Start:o:1:2:3:4:5:6:7:Parity Stop start:
Data
1 frame (11bits) |
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13. COMMUNICATION FUNCTION

13.2.2 Parameter setting

When the USB/RS-422 communication function is used to operate the servo, set the communication
specifications of the servo amplifier in the corresponding parameters.
After setting the values of these parameters, they are made valid by switching power off once, then on again.

(1) Serial communication baudrate
Choose the communication speed. Match this value to the communication speed of the sending end

(master station).
Parameter No. PC21

—l_— Communication baudrate
0: 9600[bps]
1: 19200[bps]
2: 38400[bps]
3: 57600[bps]
4:115200[bps]

(2) RS-422 communication response delay time
Set the time from when the servo amplifier (slave station) receives communication data to when it sends
back data. Set "0" to send back data in less than 800us or "1" to send back data in 800us or more.

Parameter No. PC21

LT

Jj E— RS422 communication response delay time
0: Invalid
1: Valid, reply sent in 800us or more

(3) Station number setting
Set the station number of the servo amplifier in parameter No. PC20. The setting range is stations 0 to 31.
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13.3 Protocol

13.3.1 Transmission data configuration

Since up to 32 axes may be connected to the bus, add a station number to the command, data No., etc. to
determine the destination servo amplifier of data communication. Set the station number to each servo
amplifier using the parameter. Transmission data is valid for the servo amplifier of the specified station number

or group.

When "*" is set as the station number added to the transmission data, the transmission data is made valid for
all servo amplifiers connected. However, when return data is required from the servo amplifier in response to
the transmission data, set "0" to the station number of the servo amplifier which must provide the return data.

(1) Transmission of data from the controller to the servo

T
s 2 |s E
Controller side g Data Check
) O T Data* T
(Master station) £ No. sum
H o X X
O
|

10 frames + (data)

Station number

Servo side
(Slave station)

\ Station number

(2) Transmission of data request from the controller to the servo

10 frames
T T T
s 2 |s E
c
Controller side | O E T l?\laga T Csl'anen:k
(Master station) | H 8 X X
| | |

T
s Sl E
T ; T Cshuerﬁk
X =X
I
|
6 frames

Positive response: Error code = A
Negative response: Error code = other than A

Station number

Servo side
(Slave station)

\ Station number

(3) Recovery of communication status by time-out

EOT causes the servo to return to

E | the receive neutral status.
Controller side (@)

(Master station) | T

—

Error code

Data*

Check
sum

Servo side
(Slave station)

(4) Data frames
The data length depends on the command.

Data

or

Data

4 frames

8 frames
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13. COMMUNICATION FUNCTION

13.3.2 Character codes

(1) Control codes

Hexadecimal . Personal computer terminal key operation
Code name Description
(ASCII code) (General)
SOH 01H start of head ctrl+ A
STX 02H start of text ctrl+ B
ETX O3H end of text ctrl+ C
EOT 04H end of transmission ctrl+D
(2) Codes for data
ASCII unit codes are used.
bg 0 0 0 oOojlO0Of[O0]O 0
b7 0 0 0 o111 1
be 0 0 1 1/0|0]1 1
bs 0 1 0 1({0 1(0 1
bg to C
by | bs | by | by 0 1 2 314([5)6 7
bs R
0O|O0Of[O0]O 0 NUL | DLE [Space| O | @ | P p
olof|o]|1 1 | SOH | DCy ! 1| Al Q| a| ¢
olo|1]0 2 | STX | DC, ) 2| B|R|D r
0|0 1 1 3 ETX | DCs # 3|]C|[S|c S
of1]0fo0 4 $ 4| D| T d t
of1]0|1 5 % 5|E|U]|e u
0 1 110 6 & 6 FlV f \
o111 7 ‘ 71G6|wW|lg]| w
1]1]0]0(O 8 ( 8| H|[X]|h X
1lo|o0f1 9 ) 9 [ 1| Y| y
1|1]0f1]0 10 * J |z j z
1l0|1]1 11 + O {
1|l1|ofo0 12 , < | LY |
11|01 13 - =|M[]|m }
11|10 14 : >|N|[~] n| 7
1|1f1]1 15 / 20| - o |DEL

(3) Station numbers

You may set 32 station humbers from station O to station

the stations.

31 and the ASCII unit codes are used to specify

Station number 0 2 3 4 5 6 8 9 10 |11 |12 |13 (14 |15
ASCII code 0 2 3 4 5 6 8 9 A B C D E F
Station number 16 |17 (18 (19 (20 |21 |22 |23 |24 |25 |26 (27 (28 (29 |30 |31
ASCII code G H | J K L M N (0] P Q R S T U \%

For example, "30H" is transmitted in hexadecimal for the station number of "0" (axis 1).
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13. COMMUNICATION FUNCTION

13.3.3 Error codes

Error codes are used in the following cases and an error code of single-code length is transmitted.
On receipt of data from the master station, the slave station sends the error code corresponding to that data to

the master station.
The error code sent in upper case indicates that the servo is normal and the one in lower case indicates that an

alarm occurred.

Error code .
Error name Description Remarks
Servo normal Servo alarm
[A] [a] Normal operation Data transmitted was processed properly. Positive response
[B] [b] Parity error Parity error occurred in the transmitted data.
[C] [c] Checksum error Checksum error occurred in the transmitted data.
Character not existing in the specifications was
[D] [d] Character error )
transmitted. .
— — Negative response
Command not existing in the specifications was
[E] [e] Command error .
transmitted.
Data No. not existing in the specifications was
[F] [f] Data No. error

transmitted.

13.3.4 Checksum

The check sum is a ASCII-coded hexadecimal representing the lower two digits of the sum of ASCII-coded
hexadecimal numbers up to ETX, with the exception of the first control code (STX or SOH).

(Example)
Station number s E
l T |O|[Al|[AT|[2|BIFI| T |[B]][2
""""" X X
02H 30H 41H 31H 32H 35H 46H 03H
STX or ETX | Check
SOH
30H+41H+31H+32H +35H+46H +03H
=152H
Checksum range

Lower 2 digits 52 is sent after conversion into ASCII code [5][2].
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13.3.5 Time-out operation

The master station transmits EOT when the slave station does not start reply operation (STX is not received)
300[ms] after the master station has ended communication operation. 100[ms] after that, the master station
retransmits the message. Time-out occurs if the slave station does not answer after the master station has
performed the above operation three times. (Communication error)

100ms 100ms 100ms *Time-out
300ms 300ms 300ms 300ms

Controller
(Master station)

Message

E
(0]
T

Message

E
(0]
T

Message

E
O
T

Message

Servo
(Slave station)

13.3.6 Retry operation

When a fault occurs in communication between the master and slave stations, the error code in the response
data from the slave station is a negative response code ([B] to [F], [b] to [f]). In this case, the master station
retransmits the message which was sent at the occurrence of the fault (Retry operation). A communication
error occurs if the above operation is repeated and results in the error three or more consecutive times.

) o o *Communication error
Controller _ s o ©
(Master station) é 3 &
= = =
Servo S S S
(Slave station) T T T
X X X
Station number Station number Station number

Similarly, when the master station detects a fault (e.g. checksum, parity) in the response data from the slave
station, the master station retransmits the message which was sent at the occurrence of the fault. A
communication error occurs if the retry operation is performed three times.
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13.3.7 Initialization

After the slave station is switched on, it cannot reply to communication until the internal initialization processing
terminates. Hence, at power-on, ordinary communication should be started after:
(1) 1s or more time has elapsed after the slave station is switched on; and

(2) Making sure that normal communication can be made by reading the parameter or other data which does
not pose any safety problems.

13.3.8 Communication procedure example

The following example reads the set value of alarm history (last alarm) from the servo amplifier of station O:

Data item Value Description
Station number 0 Servo amplifier station 0
Command 33 Read command
Data No. 10 Alarm history (last alarm)

Axis No. Command Data No.
( Start ) & /
| _
[ Cwamaewp | Due-HEESDXIG/EX
[ =[0][3][3] (1101

Checksum calculation and Checksum=3OH+33H+33H+02H+31H+30H+03H:{:FC )
addition h
I

Addition of SOH to make Transmission data=[SOH] +[0}+& B+ [STX]+[[0+[ETX]
up transmission data -
T Master station — slave station

46H 43H

| Data transmission |
[ Master station «<— slave station

| Data receive |
T¢

ves 300ms elapsed?

Yes

o No
3 consecutive times?

Yes Master station — slave station

‘ 100ms after EQT transmission |

I

Yes Other than error codé

No [A] « [a]?
3 consecutive times?

Yes |

Error processing

No Error processing

Receive data analysis ‘

End )
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13.4 Command and Data No. List

13.4.1 Read commands

POINT |

- If the command and data No. are the same, the description may be different
from that of the other servo amplifier.

(1) Status display (Command [0][1])

Command Data No. Description Display Item Frame Length
[0][1] [0][0] Status display name and unit Comulative feedback pulse 16

[0][1] Servo motor speed

[0][2] Droop pulse

[0][3] Cumulative command pulse

[0][4] Command pulse frequency

[0][5] Analog speed command voltage
Analog speed limit voltage

[0][6] Analog torque command voltage
Analog torque limit voltage

[0][7] Regenerative load ratio

[0][8] Effetive load ratio

[0][9] Peak load ratio

[O][A] Instantaneous torque

[0][B] Within one-revolution position

[0][C] ABS counter

[0][D] Load inertia moment ratio

[O][E] Bus voltage

[8][0] Status display data value and|Comulative feedback pulse 12

[81[1] processing information Servo motor speed

[8][2] Droop pulse

[8][3] Cumulative command pulse

[8][4] Command pulse frequency

[8][5] Analog speed command voltage
Analog speed limit voltage

[8][6] Analog torque command voltage
Analog torque limit voltage

[8][7] Regenerative load ratio

[8][8] Effetive load ratio

[8][9] Peak load ratio

[8][A] Instantaneous torque

[8][B] Within one-revolution position

[8]IC] ABS counter

[8][D] Load inertia moment ratio

[8][E] Bus voltage
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(2) Parameters (Command [0][4] - [O][5] - [0][6] - [O][7] - [O][8] - [O][9])

Command Data No. Description Frame Length

[0][4] [0][1] Parameter group read 4
0000: Basic setting parameter (No.PA[] (1)
0001: Gain filter parameter (No.PB[1 1)

0002: Extension setting parameter (No.PC[1 )
0003: 1/O setting parameter (No.PD[J[J)

[0] [5] [0][0] to [F] [F] | Current values of parameters 8
Reads the current values of the parameters in the parameter group specified with the
command [8][5] + data No. [0][0]. Before reading the current values, therefore,
always specify the parameter group with the command [8][5] + data No. [0][0].

The decimal equivalent of the data No. value (hexadecimal) corresponds to the
parameter number.

[0] [6] [0][O] to [F] [F] | Upper limit values of parameter setting ranges 8
Reads the permissible upper limit values of the parameters in the parameter group
specified with the command [8][5] + data No. [0][0]. Before reading the upper limit
values, therefore, always specify the parameter group with the command [8][5] +
data No. [0][0].

The decimal equivalent of the data No. value (hexadecimal) corresponds to the
parameter number.

[O1[71 [0] [0] to [F] [F] | Lower limit values of parameter setting ranges 8
Reads the permissible lower limit values of the parameters in the parameter group
specified with the command [8][5] + data No. [0][0]. Before reading the lower limit
values, therefore, always specify the parameter group with the command [8][5] +
data No. [0][0].

The decimal equivalent of the data No. value (hexadecimal) corresponds to the
parameter number.

[0] [8] [0] [O] to [F] [F] | Abbreviations of parameters 12
Reads the abbreviations of the parameters in the parameter group specified with the
command [8][5] + data No. [0][0]. Before reading the abbreviations, therefore, always
specify the parameter group with the command [8][5] + data No. [0][0].

The decimal equivalent of the data No. value (hexadecimal) corresponds to the
parameter number.

[0] [9] [0][O] to [F] [F] | Write enable/disable of parameters 4
Reads write enable/disable of the parameters in the parameter group specified with
the command [8][5] + data No. [0][0]. Before reading write enable/disable, therefore,
always specify the parameter group with the command [8][5] + data No. [0][0].

0000: Write enabled

0001: Write disabled

(3) External 1/0 signals (Command [1][2])

Command Data No. Description Frame Length
[1][2] [0] [0] Input device status 8
[4] 0] External input pin status
[6] [0] Status of input device turned ON by communication
[8] [0] Output device status
[C][0] External output pin status
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(4) Alarm history (Command [3][3])

Command Data No. Description Alarm Occurrence Sequence Frame Length
[3]1[3] [1][0] most recent alarm 4
[1][1] first alarm in past
[1]1[2] second alarm in past
Alarm number in alarm history
[1][3] third alarm in past
[1] [4] fourth alarm in past
[1] [5] fifth alarm in past
[2] [0] most recent alarm 8
[2] [1] first alarm in past
[2][2] second alarm in past
Alarm occurrence time in alarm history
[2] [3] third alarm in past
[2] [4] fourth alarm in past
[2] [5] fifth alarm in past

(5) Current alarm (Command [0][2])

Command Data No. Description Frame Length

[0]1[2] [0][0] Current alarm number 4
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Command Data No Description Display Item Frame Length
[3][5] [0][0] Status display name and unit at| Comulative feedback pulse 16

[O][1] alarm occurrence Servo motor speed

[0][2] Droop pulse

[0][3] Cumulative command pulse

[0][4] Command pulse frequency

[0][5] Analog speed command voltage
Analog speed limit voltage

[0][6] Analog torque command voltage
Analog torque limit voltage

[0][7] Regenerative load ratio

[0][8] Effetive load ratio

[0][9] Peak load ratio

[O][A] Instantaneous torque

[0][B] Within one-revolution position

[0][C] ABS counter

[0][D] Load inertia moment ratio

[O][E] Bus voltage

[8][0] Status display data value and|Comulative feedback pulse 12

[81[1] processing information at alarm | Servo motor speed

[8][2] occurrence Droop pulse

[8][3] Cumulative command pulse

[8][4] Command pulse frequency

[8][5] Analog speed command voltage
Analog speed limit voltage

[8][6] Analog torque command voltage
Analog torque limit voltage

[8][7] Regenerative load ratio

[8][8] Effetive load ratio

[8][9] Peak load ratio

[8][A] Instantaneous torque

[8][B] Within one-revolution position

[8][C] ABS counter

[8][D] Load inertia moment ratio

[8][E] Bus voltage
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(6) Test operation mode (Command [0][0])

Command Data No. Description Frame Length
[0][O] [1][2] Test operation mode read 4
0000: Normal mode (not test operation mode)
0001: JOG operation
0002: Positioning operation
0003: Motorless operation
0004: Output signal (DO) forced output
[0][0] [2][1] Reads the status during test operation mode (positioning operation). 4
0000: Positioning completion (waiting for start signal)
0001: During positioning operation
0002: During temporary stop
(7) Others
Command Data No. Description Frame Length
[0][2] [9]1[0] Servo motor end pulse unit absolute position
[9][1] Command unit absolute position 8
[7110] Software version 16
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13.4.2 Writ

e commands

(1) Status display (Command [8][1])

Command Data No. Description Setting Range Frame Length
[8] [1] [0] [O] Status display data erasure 1EAS5 4
(2) Parameters (Command [8][4] - [8][5])
Command Data No. Description Setting Range Frame Length
[8] [4] [0][O] to [F] [F] | Write of parameters Depending on the parameter 8
Writes the values of the parameters in the
parameter group specified with the command
[8][5] + data No. [0][0]. Before writing the values,
therefore, always specify the parameter group with
the command [8][5] + data No. [0][0].
The decimal equivalent of the data No. value
(hexadecimal) corresponds to the parameter
number.
[8] [5] [0] [0] Parameter group write 0000 to 0003 4

0000: Basic setting parameter (No. PAC1 )
0001: Gain filter parameter (No. PB11)

0002: Extension setting parameter (No. PC[11)
0003: 1/O setting parameter (No. PD[][)

(3) External 1/0O signal (Co

mmand [9][2])

Command

Data No.

Description

Setting Range

Frame Length

[91 (2]

[6] [0]

Communication input device signal

Refer to Section 13.5.5

8

(4) Alarm history (Command [8][2])

Command

Data No.

Description

Setting Range

Frame Length

(8] [2]

(2] [0]

Alarm history erasure

1EAS

4

(5) Current

alarm (Command [8][2])

Command Data No. Description Setting Range Frame Length
[8] [2] [0] [0] Alarm erasure 1EA5 4
(6) 1/0 device prohibition (Command [9][0])
Command Data No. Description Setting Range Frame Length
[9]1[0] [0] [0] Turns OFF the input device, external analog input 1EA5 4
signal or pulse train input, except EMG, LSP and
LSN, independently of the external ON/OFF
status.
[0] [3] Changes the output device into the value of 1EA5 4
command [8][B] or command [A][0] + data No.
[O][1].
[1] [O] Cancels the prohibition of the input device, 1EAS 4
external analog input signal or pulse train input,
except EMG, LSP and LSN.
[1] [3] Cancels the prohibition of the output device. 1EAS5 4
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(7) Operation mode selection (Command [8][B])

Command

Data No.

Description

Setting Range

Frame Length

(8] [B]

(0] [0]

Operation mode switching

0000: Test operation mode cancel
0001: JOG operation

0002: Positioning operation

0003: Motorless operation

0004: Output signal (DO) forced output

0000 to 0004

4

(8) Test operation mode d

ata (Command [9][2] - [A][O])

Command Data No. Description Setting Range Frame Length
[9112] [0] [0] Input signal for test operation Refer to Section 13.5.7. 8
[A] [0] Forced output of signal pin Refer to Section 13.5.9.

[A][O] [1]1]0] Writes the speed in the test operation mode (JOG 0000 to 7FFF
operation, positioning operation).
[1] [1] Writes the acceleration/deceleration time constant | 00000000 to 7FFFFFFF 8
in the test operation mode (JOG operation,
positioning operation).
[2] [0] Sets the moving distance in the test operation 00000000 to 7FFFFFFF 8
mode (JOG operation, positioning operation).
[2] [1] Selects the positioning direction of test operation 0000 to 0001 4
(positioning operation).
—[ 0: Forward rotation direction
1: Reverse rotation direction
0: Command pulse unit
1: Encoder pulse unit
[4][0] Test operation (positioning operation) 1EA5 4
start command.
[4][1] Used to make a temporary stop during test STOP 4
operation (positioning operation). [Jin the data Goo
indicates a blank. CLR

STOP: Temporary stop
GO[J[J: Restart for remaining distance
CLR[J: Remaining distance clear.
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13.5 Detailed explanations of commands
13.5.1 Data processing

When the master station transmits a command + data No. or a command + data No. + data to a slave station,
the servo amplifier returns a reply or data according to the purpose.

When numerical values are represented in these send data and receive data, they are represented in decimal,
hexadecimal, etc.

Therefore, data must be processed according to the application.

Since whether data must be processed or not and how to process data depend on the monitoring, parameters,
etc., follow the detailed explanation of the corresponding command.

The following methods are how to process send and receive data when reading and writing data.

(1) Processing the read data
When the display type is 0, the eight-character data is converted from hexadecimal to decimal and a
decimal point is placed according to the decimal point position information.
When the display type is 1, the eight-character data is used unchanged.

The following example indicates how to process the receive data "003000000929" given to show.
The receive data is as follows.

0/0(3/0/0|0|0|0|0|9]2]|9

Data 32-bit length (hexadecimal representation)
(Data conversion is required as indicated in the display type)

Display type
0: Data must be converted into decimal.
1: Data is used unchanged in hexadecimal.

—— Decimal point position
0: No decimal point
: First least significant digit (normally not used)
: Second least significant digit
: Third least significant digit
: Forth least significant digit
: Fifth least significant digit
: Sixth least significant digit

OO WNBRE

Since the display type is "0" in this case, the hexadecimal data is converted into decimal.
00000929H—2345

As the decimal point position is "3", a decimal point is placed in the third least significant digit.
Hence, "23.45" is displayed.
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(2) Writing the processed data
When the data to be written is handled as decimal, the decimal point position must be specified. If it is not
specified, the data cannot be written. When the data is handled as hexadecimal, specify "0" as the decimal
point position.
The data to be sent is the following value.

0

Data is transferred in hexadecimal.

Decimal point position

0: No decimal point

1: First least significant digit

2: Second least significant digit
3: Third least significant digit
4: Forth least significant digit
5: Fifth least significant digit

By way of example, here is described how to process the set data when a value of "15.5" is sent.
Since the decimal point position is the second digit, the decimal point position data is "2".

As the data to be sent is hexadecimal, the decimal data is converted into hexadecimal.

155—9B

Hence, "0200009B" is transmitted.
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13.5.2 Status display

(1) Reading the status display name and unit
Read the status display hame and unit.
(a) Transmission
Transmit command [0][1] and the data No. corresponding to the status display item to be read, [0][0] to
[O](E]. (Refer to Section 13.4.1.)

(b) Reply
The slave station sends back the status display name and unit requested.

0|0

Unit characters (5 digits) Name characters (9 digits)

(2) Status display data read
Read the status display data and processing information.
(a) Transmission
Transmit command [0][1] and the data No. corresponding to the status display item to be read.
Refer to Section 13.4.1.

(b) Reply
The slave station sends back the status display data requested.

0(0

Data 32 bits long (represented in hexadecimal)
(Data conversion into display type is required)

Display type
[0]: Used unchanged in hexadecimal
[1]: Conversion into decimal required

— Decimal point position
[0]: No decimal point
[1]: Lower first digit (usually not used)
[2]: Lower second digit
[3]: Lower third digit
[4]: Lower fourth digit
[5]: Lower fifth digit
[6]: Lower sixth digit

(3) Status display data clear
The cumulative feedback pulse data of the status display is cleared. Send this command immediately after
reading the status display item. The data of the status display item transmitted is cleared to zero.

Command Data No. Data
(8] [0][9] [LIENAIS]

For example, after sending command [0][1] and data No. [8][0] and receiving the status display data, send

command [8][1], data No. [0][0] and data [LEAS5] to clear the cumulative feedback pulse value to zero.
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13.5.3 Parameters

(1) Specify the parameter group
The group of the parameters to be operated must be specified in advance to read or write the parameter
settings, etc. Write data to the servo amplifier as described below to specify the parameter group to be

operated.
Command Data No. Transmission Data Parameter Group
[8] [5] [0]1[0] 0000 Basic setting parameter (No.PA[]1[1)
0001 Gain filter parameter (No.PB[] )
0002 Extension setting parameter (No.PC[1[])
0003 1/0 setting parameter (No.PD[1[1])

(2) Reading the symbol
Read the parameter name. Specify the parameter group in advance (refer to (1) in this section).
(a) Transmission
Transmit command [0][8] and the data No. corresponding to the parameter No., [0][0] to [F][F]. (Refer to
Section 13.4.1.)
The data No. is expressed in hexadecimal. The decimal equivalent of the data No. value corresponds to
the parameter number.

(b) Reply
The slave station sends back the name of the parameter No. requested.

0|00

Name characters (9 digits)
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(3) Reading the setting
Read the parameter setting. Specify the parameter group in advance (refer to (1) in this section).
(a) Transmission
Transmit command [0][5] and the data No. corresponding to the parameter No., [0][0] to [F][F]. (Refer to
Section 13.4.1.)
The data No. is expressed in hexadecimal. The decimal equivalent of the data No. value corresponds to
the parameter number.

(b) Reply
The slave station sends back the data and processing information of the parameter No. requested.

T Data is transferred in hexadecimal.

Decimal point position
[0]: No decimal point
[1]: Lower first digit
[2]: Lower second digit
[3]: Lower third digit
0|0 [4]: Lower fourth digit
[5]: Lower fifth digit

T Display type
0: Used unchanged in hexadecimal.
1: Must be converted into decimal.

Parameter write type
0: Valid after write
1: Valid when power is switched on again after write

For example, data "1200270F" means 999.9 (decimal display format) and data "0003ABC" means
3ABC (hexadecimal display format).

When the display type is "0" (hexadecimal) and the decimal point position is other than 0, the display
type is a special hexadecimal display format and "F" of the data value is handled as a blank. Data
"01FFF053" means 053 (special hexadecimal display format).

"000000" is transferred when the parameter that was read is the one inaccessible for write/reference in
the parameter write disable setting of parameter No. 19.

(4) Reading the setting range

Read the parameter setting range. Specify the parameter group in advance (refer to (1) in this section).

(a) Transmission
When reading the upper limit value, transmit command [0][6] and the data No. corresponding to the
parameter No., [0][0] to [F][F]. When reading the lower limit value, transmit command [0][7] and the data
No. corresponding to the parameter No., [0][0] to [F][F]. (Refer to Section 13.4.1.)
The data No. is expressed in hexadecimal. The decimal equivalent of the data No. value corresponds to
the parameter number.

(b) Reply
The slave station sends back the data and processing information of the parameter No. requested.

0|0

Data is transferred in hexadecimal.

For example, data "10FFFFEC" means -20.
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(5) Parameter write

POINT |

* The number of parameter write times is restricted to 100,000 times.

Write the parameter setting into EEP-ROM of the servo amplifier. Specify the parameter group in advance
(refer to (1) in this section).

Write the value within the setting enabled range. For the setting enabled range, refer to Chapter 5 or read
the setting range by performing operation in (3) of this section.

Transmit command [8][4], the data No. , and the set data.

The data No. is expressed in hexadecimal. The decimal equivalent of the data No. value corresponds to the
parameter number.

When the data to be written is handled as decimal, the decimal point position must be specified. If it is not
specified, data cannot be written. When the data is handled as hexadecimal, specify 0 as the decimal point
position.

Write the data after making sure that it is within the upper/lower limit value range.

Read the parameter data to be written, confirm the decimal point position, and create transmission data to
prevent error occurrence. On completion of write, read the same parameter data to verify that data has
been written correctly.

Command | Data No. Set data
[81[4] [0][0] to |[See below.
[FI[F]

—|;Data is transferred in hexadecimal.
Decimal point position

: No decimal point

: Lower first digit

: Lower second digit

: Lower third digit

: Lower forth digit
5: Lower fifth digit

o

A WN P

Write mode

0: Write to EEP-ROM

3: Write to RAM

When the parameter data is changed frequently through communication,
set "3" to the write mode to change only the RAM data in the servo amplifier.
When changing data frequently (once or more within one hour),

do not write it to the EEP-ROM.
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13.5.4 External I/O signal statuses (DIO diagnosis)

(1) Reading of input device statuses
Read the statuses of the input devices.
(a) Transmission
Transmit command [1][2] and data No. [0][0].

Command Data No.
[11[2] [0][9]
(b) Reply
The slave station sends back the statuses of the input pins.
O e e bl b0
1:0N
0:OFF
Command of each bit is transmitted to the master
station as hexadecimal data.
bit Abbreviation bit Abbreviation bit Abbreviation bit Abbreviation
0 SON 8 SP1 16 24
1 LSP 9 SP2 17 25
2 LSN 10 SP3 18 26
3 TL 11 ST1 19 27 CDP
4 TL1 12 ST2 20 STAB2 28
5 PC 13 CM1 21 29
6 RES 14 CM2 22 30
7 CR 15 LOP 23 31
(2) External input pin status read
Read the ON/OFF statuses of the external output pins.
(a) Transmission
Transmit command [1][2] and data No. [4][0].
Command Data No.
[11[2] [41[9]
(b) Reply
The ON/OFF statuses of the input pins are sent back.
D31 - bl bo
1.0N
0:OFF
Command of each bit is transmitted to the master
station as hexadecimal data.
bit | CN1 connector pin bit | CN1 connector pin bit | CN1 connector pin bit [ CN1 connector pin
0 43 8 18 16 24
1 44 9 45 17 25
2 42 10 18 26
3 15 11 19 27
4 19 12 20 28
5 41 13 21 29
6 16 14 22 30
7 17 15 23 31
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(3) Read of the statuses of input devices switched on through communication

Read the ON/OFF statuses of the input devices switched on through communication.

(a) Transmission
Transmit command [1][2] and data No. [6][0].

Command Data No.
[1][2] [6][0]
(b) Reply
The slave station sends back the statuses of the input pins.
o bl b0
1:.0N
0:0OFF
Command of each bit is transmitted to the master
station as hexadecimal data.
bit Abbreviation bit Abbreviation bit Abbreviation bit Abbreviation
0 SON 8 SP1 16 24
1 LSP 9 SP2 17 25
2 LSN 10 SP3 18 26
3 TL 11 ST1 19 27 CDP
4 TL1 12 ST2 20 STAB2 28
5 PC 13 CM1 21 29
6 RES 14 CM2 22 30
7 CR 15 LOP 23 31
(4) External output pin status read
Read the ON/OFF statuses of the external output pins.
(a) Transmission
Transmit command [1][2] and data No. [C][O].
Command Data No.
[1][2] [C][0]
(b) Reply
The slave station sends back the ON/OFF statuses of the output pins.
O e bl b0
1:ON
0:0FF
Command of each bit is transmitted to the master
station as hexadecimal data.
bit | CN1 connector pin bit | CN1 connector pin bit | CN1 connector pin bit [ CN1 connector pin
0 49 8 16 24
1 24 9 17 25
2 23 10 18 26
3 25 11 19 27
4 22 12 20 28
5 48 13 21 29
6 33 14 22 30
7 15 23 31
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(5) Read of the statuses of output devices
Read the ON/OFF statuses of the output devices.
(a) Transmission
Transmit command [1][2] and data No. [8][0].

Command Data No.
[1][2] [8][0]
(b) Reply
The slave station sends back the statuses of the output devices.
D31 = b1l b0
1:ON
0:0FF
Command of each bit is transmitted to the master
station as hexadecimal data.
bit Abbreviation bit Abbreviation bit Abbreviation bit Abbreviation
0 RD 8 ALM 16 24
1 SA 9 OP 17 25 CDPS
2 ZSP 10 MBR 18 26
3 TLC 11 19 27 ABSV
4 VLC 12 ACDO 20 28
5 INP 13 ACD1 21 29
6 14 ACD2 22 30
7 WNG 15 BWNG 23 31

13.5.5 Device ON/OFF

POINT |

* The ON/OFF states of all devices in the servo amplifier are the states of the
data received last. Hence, when there is a device which must be kept ON,
send data which turns that device ON every time.

Each input device can be switched on/off. However, when the device to be switched off exists in the external
input signal, also switch off that input signal.
Send command [9][2], data No. [6][0] and data.

Command Data No. Set data
[9][2] [6][0] See below.
03 e e bl b0
1:ON
0:0OFF
Command of each bit is transmitted to the slave
station as hexadecimal data.
bit Abbreviation bit Abbreviation bit Abbreviation bit Abbreviation
0 SON 8 SP1 16 24
1 LSP 9 SP2 17 25
2 LSN 10 SP3 18 26
3 TL 11 ST1 19 27 CDP
4 TL1 12 ST2 20 STAB2 28
5 PC 13 CM1 21 29
6 RES 14 CM2 22 30
7 CR 15 LOP 23 31
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13.5.6 Disable/enable of I/O devices (DIO)

Inputs can be disabled independently of the I/O devices ON/OFF. When inputs are disabled, the input signals
devices) are recognized as follows. Among the input devices, EMG, LSP and LSN cannot be disabled.

Signal Status
Input devices (DI) OFF
External analog input signals ov
Pulse train inputs None

(1) Disabling/enabling the input devices (DI), external analog input signals and pulse train inputs with the

exception of EMG, LSP and LSN.
Transmit the following communication commands:

(a) Disable
Command Data No. Data
[91[0] [0][9] 1EAS

(b) Enable
Command Data No. Data
[91[0] [1][9] 1EAS

(2) Disabling/enabling the output devices (DO)
Transmit the following communication commands:

(a) Disable
Command Data No. Data
[91[0] [01[3] 1EA5

(b) Enable
Command Data No. Data
[9l[0] [1](3] 1EA5

13.5.7 Input devices ON/OFF (test operation)

Each input devices can be turned on/off for test operation. when the device to be switched off exists in the

external input signal, also switch off that input signal.
Send command [9] [2], data No. [0] [0] and data.

Command

Data No.

Set data

[9112]

[l

See below

Command of each bit is transmitted to the slave
station as hexadecimal data.

bit Abbreviation bit Abbreviation bit Abbreviation bit Abbreviation
0 SON 8 SP1 16 24

1 LSP 9 SP2 17 25

2 LSN 10 SP3 18 26

3 TL 11 ST1 19 27 CDP

4 TL1 12 ST2 20 STAB2 28

5 PC 13 CM1 21 29

6 RES 14 CM2 22 30

7 CR 15 LOP 23 31
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13.5.8 Test operation mode

POINT |

* The test operation mode is used to confirm operation. Do not use it for actual
operation.

* If communication stops for longer than 0.5s during test operation, the servo
amplifier decelerates to a stop, resulting in servo lock. To prevent this,
continue communication all the time, e.g. monitor the status display.

* Even during operation, the servo amplifier can be put in the test operation
mode.

In this case, as soon as the test operation mode is selected, the base circuit
is shut off, coasting the servo amplifier.

(1) Preparation and cancel of test operation mode
(a) Preparation of test operation mode
Set the test operation mode type in the following procedure.
1) Selection of test operation mode
Send the command [8][B] + data No. [0][0] to select the test operation mode.

Command Data No. Transmission Data Test Operation Mode Selection
[8][B] [O][0] 00001 JOG operation
00002 Positioning operation
00003 Motorless operation
00004 DO forced output (Note)

Note. Refer to Section 13.5.9 for DO forced output.

2) Confirmation of test operation mode
Read the test operation mode set for the slave station, and confirm that it is set correctly.

a. Transmission
Send the command [0][0] + data No. [1][2].

Command Data No.
[0][9] [1[2]
b. Return
The slave station returns the set test operation mode.
0(0|0

—[ Test operation mode read
0: Normal mode (not test operation mode)
1: JOG operation
2: Positioning operation
3: Motorless operation
4: DO forced output

(b) Cancel of test operation mode
To terminate the test operation mode, send the command [8][B] + data No. [0][0] + data.

Command Data No. Transmission Data Test Operation Mode Selection

[8][B] [0][0] 0000 Test operation mode cancel
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(2) JOG operation

Send the command, data No. and data as indicated below to execute JOG operation.

Start

Command: [8][B]
Data No. : [0][0]
Data

: 0001(JOG operation)

|

Servo motor speed setting

Command: [A][0]
Data No. : [1][0]
Data

: Write the speed [r/min] in
hexadecimal.

Acceleration/deceleration time
constant setting

Command: [A][0]
Data No. :[1][1]
Data

: Write the acceleration/
deceleration time constant
[ms] in hexadecimal.

When LSP/LSN was turned OFF by
external input signal

When LSP/LSN was turned OFF by
external input signal or automatically

|

}

Start Start
Command : [9][2] Command: [9][2]
Data No. : [0][0] S Data No. :[0][0]
Data :*Forward rotation direction Data :=Forward rotation direction
00000807

(SON, LSP, LSN, ST1 turned ON)

= Reverse rotation direction
00001007

(SON, LSP, LSN, ST2 turned ON)

00000801

(SON, ST1 turned ON)
-Reverse rotation direction
00001001

(SON, ST2 turned ON)

}

}

Stop Stop
Command: [9][2] Command: [9][2]
Data No. :[0][0] Data No. : [0][0]
Data : 00000007 Data : 00000001

(SON, LSP, LSN turned ON)

(SON turned ON)

Select the JOG operation in the test
operation mode.

} Set the operation pattern.

> Start.

> Stop.

|

End

Command: [8][B]
Data No. :[0][0]
Data : 0000

(Test operation mode cancel)
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(3) Positioning operation
(a) Operation procedure

Send the command, data No. and data as indicated below to execute positioning operation.

Start

Command: [8][B]
Data No. : [0][0]
Data

: 0002 (positioning operation)

Servo motor speed setting

Command: [A][0]
Data No. : [1][0]
Data

: Write the speed [r/min] in
hexadecimal.

Acceleration/deceleration time
constant setting

Command: [A][0]
Data No. : [1][1]
Data

: Write the acceleration
/deceleration time constant
[ms] in hexadecimal.

l

Movement distance setting

Command: [A][0]
Data No. :[2][0]
Data

: Write the movement distance
[pulse] in hexadecimal.

l

Rotation direction selection

Command: [A][0]
Data No. : [2][0]
Data

: 0000(forward rotation direction)
0001(reverse rotation)

When LSP/LSN was turned OFF by
external input signal

Select the positioning operation in
the test operation mode.

> Setthe operation pattern.

/

When LSP/LSN was turned OFF by external

input signal or automatically turned ON

|

}

Make input device valid

Make input device valid

Command: [9][2]
Data No. :[0][0]
Data : 00000007
(SON, LSP, LSN turned ON)

Command: [9][2]
Data No. : [0][0]
Data : 00000001

(SON turned ON)

(Note)l

Positioning start

Command: [A][0]
Data No. : [4][0]
Data

1 1EAS

l

End

Command: [8][B]
Data No. : [0][0]
Data : 0000

(Test operation mode cancel)

Note. There is a 100ms delay.
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(b) Temporary stop/restart/remaining distance clear
Send the following command, data No. and data during positioning operation to make deceleration to a
stop.
Command Data No. Data
[Al[O] [4][1] STOP

Send the following command, data No. and data during a temporary stop to make a restart.
Command Data No. (Note) Data
[AI[0] [41[1] GOLL
Note. [ |indicates a blank.

Send the following command, data No. and data during a temporary stop to stop positioning operation
and erase the remaining movement distance.
Command Data No. (Note) Data
[AI[0] [41[1] CLRL
Note. [ |indicates a blank.

13.5.9 Output signal pin ON/OFF output signal (DO) forced output

In the test operation mode, the output signal pins can be turned on/off independently of the servo status.
Using command [9][0], disable the output signals in advance.
(1) Choosing DO forced output in test operation mode

Transmit command [8][B] + data No. [0][0] + data "0004" to choose DO forced output.

0(0/04

—I: Selection of test operation mode
4: DO forced output (output signal forced output)

(2) External output signal ON/OFF
Transmit the following communication commands:

Command Data No. Setting data
[9][2] [A][0] See below.
D3l - bl bo
1: ON
0: OFF
Command of each hit is sent to the slave station in hexadecimal.
bit | CN1 connector pin bit | CN1 connector pin bit | CN1 connector pin bit | CN1 connector pin
0 49 8 16 24
1 24 9 17 25
2 23 10 18 26
3 25 11 19 27
4 22 12 20 28
5 48 13 21 29
6 33 14 22 30
7 15 23 31
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13.5.10 Alarm history

(1) Alarm No. read
Read the alarm No. which occurred in the past. The alarm numbers and occurrence times of No. 0 (last

alarm) to No. 5 (sixth alarm in the past) are read.

(a) Transmission
Send command [3][3] and data No. [1][0] to [1][5]. Refer to Section 13.4.1.

(b) Reply
The alarm No. corresponding to the data No. is provided.

0|0

[ Alarm No. is transferred in decimal.

For example, "0032" means AL.32 and "00FF" means AL._ (no alarm).

(2) Alarm occurrence time read
Read the occurrence time of alarm which occurred in the past.
The alarm occurrence time corresponding to the data No. is provided in terms of the total time beginning
with operation start, with the minute unit omitted.
(a) Transmission
Send command [3][3] and data No. [2][0] to [2][5].
Refer to Section 13.4.1.

(b) Reply

L The alarm occurrence time is transferred in decimal.
Hexadecimal must be converted into decimal.

For example, data "01F5" means that the alarm occurred in 501 hours after start of operation.

(3) Alarm history clear
Erase the alarm history.
Send command [8][2] and data No. [2][0].

Command Data No. Data
[8][2] [2][0] 1EAS
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13.5.11 Current alarm

(1) Current alarm read
Read the alarm No. which is occurring currently.
(a) Transmission
Send command [0][2] and data No. [O][O].

Command Data No.
[0][2] [0][0]
(b) Reply
The slave station sends back the alarm currently occurring.
0|0

[ Alarm No. is transferred in decimal.

For example, "0032" means AL.32 and "00FF" means AL._ (no alarm).

(2) Read of the status display at alarm occurrence
Read the status display data at alarm occurrence. When the data No. corresponding to the status display
item is transmitted, the data value and data processing information are sent back.
(a) Transmission
Send command [3][5] and any of data No. [8][0] to [8][E] corresponding to the status display item to be
read. Refer to Section 13.4.1.

(b) Reply
The slave station sends back the requested status display data at alarm occurrence.

0(0

Data 32 bits long (represented in hexadecimal)
(Data conversion into display type is required)

Display type
0: Conversion into decimal required
1: Used unchanged in hexadecimal

Decimal point position

0: No decimal point

: Lower first digit (usually not used)
: Lower second digit

: Lower third digit

: Lower fourth digit

: Lower fifth digit

: Lower sixth digit

OO WNE

(3) Current alarm clear
As by the reset (RES) on, reset the servo amplifier alarm to make the servo amplifier ready to operate. After
removing the cause of the alarm, reset the alarm with no command entered.

Command Data No. Data
[8][2] [0][0] 1EAS
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13.5.12 Other commands

(1) Servo motor end pulse unit absolute position
Read the absolute position in the servo motor end pulse unit.
Note that overflow will occur in the position of 8192 or more revolutions from the home position.

(a) Transmission
Send command [0][2] and data No. [9][0].

Command Data No.
[0][2] [9][0]
(b) Reply

The slave station sends back the requested servo motor end pulses.

Absolute value is sent back in hexadecimal in
the servo motor end pulse unit.
(Must be converted into decimal)

For example, data "000186A0" is 100000 [pulse] in the motor end pulse unit.

(2) Command unit absolute position
Read the absolute position in the command unit.
(a) Transmission
Send command [0][2] and data No. [9][1].
Command Data No.

[0]2] (911

(b) Reply
The slave station sends back the requested command pulses.

Absolute value is sent back in hexadecimal in the

command unit.
(Must be converted into decimal)

For example, data "000186A0" is 100000 [pulse] in the command unit.

(3) Software version
Reads the software version of the servo amplifier.
(a) Transmission
Send command [0][2] and data No.[7][0].
Command Data No.
[01[2] [71[0]

(b) Reply
The slave station returns the software version requested.

—I: Software version (15 digits)
Space
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MEMO
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14. ABSOLUTE POSITION DETECTION SYSTEM

14. ABSOLUTE POSITION DETECTION SYSTEM

- If an absolute position erase alarm (AL.25) or absoluto position counter warning
ACAUTION (AL.E3) has occurred, always perform home position setting again. Not doing so
can cause runaway.

POINT |

- When configuring an absolute position detection system using the QD75P/D PLC,
refer to the Type QD75P/QD75D Positioning Module User's Manual
QD75P1/QD75P2/QD75P4, QD75D1/QD75D2/QD75D4 (SH (NA) 080058).

14.1 Outline
14.1.1 Features

For normal operation, as shown below, the encoder consists of a detector designed to detect a position within
one revolution and a cumulative revolution counter designed to detect the number of revolutions.

The absolute position detection system always detects the absolute position of the machine and keeps it
battery-backed, independently of whether the general-purpose programming controller power is on or off.
Therefore, once the home position is defined at the time of machine installation, home position return is not
needed when power is switched on thereafter. If a power failure or a fault occurs, restoration is easy.

General purpose programmable Servo amplifier
controller
Pulse train T
CPU Positioning module — |
9 (command)| | Home position data T !
Current i Cl
. EEPROM memory Current | )
» position | | ||t - o o P25
data | | |{looo- LSO | position ' |E=
____________________ 1X0O data ! ) §
I/0 module Backed up in the PR S | é -
° 5 Inout case of power failure LS 1X i 'g é’_
£G §{ P « Detecting the||Detecting the || | @ ©
28 number of | |position within| !
D E revolutions [ [one revolution| |
gL Output |
638 1 > |
C |
MR-J3BAT E B s R e EEE Rt -~
Servo motor Battery \“““"““““'“““"“"“““T “““ -
1 pulse/rev Accumulative . .
revolution counter High speed serial
[ communication

Within-one-revolution counter

(Position detector)

14.1.2 Restrictions

The absolute position detection system cannot be configured under the following conditions. Test operation
cannot be performed in the absolute position detection system, either. To perform test operation, choose
incremental in parameter No.PAQ3.

(1) Speed control mode, torque control mode.

(2) Control switch-over mode (position/speed, speed/torque, torque/speed).

(3) Stroke-less coordinate system, e.g. rotary shaft, infinitely long positioning.

(4) Changing of electronic gear after home position setting.

(5) Use of alarm code output.
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14.2 Specifications

POINT |

* Replace the battery with only the control circuit power ON. Removal of the battery
with the control circuit power OFF will erase the absolute position data.

(1) Specification list

Item Description
System Electronic battery backup system
1 piece of lithium battery ( primary battery, nominal + 3.6V)
Battery
Type: MR-J3BAT
Maximum revolution range Home position + 32767 rev.
(Note 1) Maximum speed at power failure 3000r/min
(Note 2) Battery backup time Approx. 10,000 hours (battery life with power off)
Battery storage period 5 years from date of manufacture

Note 1. Maximum speed available when the shaft is rotated by external force at the time of power failure or the like.
2. Time to hold data by a battery with power off. It is recommended to replace the battery in three years
independently of whether power is kept on or off.

(2) Configuration

Positioning module 1/0 module
QD75 ] QX40 - 41 - 42 QY40 - 41 - 42 - 50
A1SD75 [ AX40 + 41+ 42 AY40+-41-42
FX-1PG - FX-1GM - FX10GM FX2-32MT
Programmable controller Servo amplifier
QD75 etc.
:I CN1 CN2 I:
/o [
 —
]
Battery CN4
— Servo motor

(MR-J3BAT) — T

(3) Parameter setting
Set "O0OO1" in parameter No.PAO3 to make the absolute position detection system valid. Set " OO0 2"

when using the communication-based ABS transfer system. Refer to Section 14.10 for the communication-
based ABS transfer system.

Parameter No. PAO3

L]

—[ Absolute position detection system selection
0: Used in incremental system
1: Used in absolute position detection system
ABS transfer by DIO
2: Used in absolute position detection system
ABS transfer by communication
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14.3 Battery installation procedure

- Before starting battery installation procedure, make sure that the charge lamp is off
A WARNING more than 15 minutes after power-off. Then, confirm that the voltage is safe in the
tester or the like. Otherwise, you may get an electric shock.

POINT |

The internal circuits of the servo amplifier may be damaged by static electricity.
Always take the following precautions:
= Ground human body and work bench.
- Do not touch the conductive areas, such as connector pins and electrical parts,
directly by hand.
- Before starting battery changing procedure, make sure that the main circuit
power is switched OFF with the control circuit power ON. When battery is
changed with the control power OFF, the absolute position data is lost.

(1) For MR-J3-350A or less

Insert connector into CN4.
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14.4 Standard connection diagram

Servo amplifier

24VDC
Power |+
supply [= CN1
DICOM |20
DOCOM|46
(Note 2) Stroke end in forward rotation O—C LSP |43
Stroke end in reverse rotation % LSN |44
External torque control © Reset T {18
L RES |19
DOCOM|46
[ EMG (Note 1)
Emergency stop
Electromagnetic Outplyt””, 1 OIC L_ Servo-on EMG |42
brake output oo ey ooy T ~ 1 SON |15
L_O~oO- I ABS transmission 1 1
I+—9— o~ s mode .
e o ! L ( ABS request | , ABSM |17
,,,,,,,,, L_ONO — — | ABSR |18
L (ABStransmlssmn databit0 | |
R\eset InpUt . (ABStransmission data bit 1 b ABSB0]22
[ Il
: : |:ABS transmission data ready : : ABSBI1 {23
— — ABST (25
- [
I/O module
Near-zero point signal - O zfg I ;>
() ()
Stop signal _—— o2 - DOCOM| 47
Power supply (24V) — — DICOM |21
Ready = = RD |49
o Zero-point - = P15R (1
€ 2 signal — ——_OP |33
= ©
K3 g Clear i o CR |4l
a - = DOCOM|47
(] ()
() ()
Command o i PP |10
pulses = — PG |11
(for differential NP |35
H H () [
line driver type) R NG |36
Upper limit setting _v—) N oo m oo I
Torque limit < . . PTlLSAR ;7
+10V/max.torque 1 1
) — LG (28
SD Plate

Note 1. Always install the emergency stop switch.
2. For operation, always turn on forward rotation stroke end (LSP)/reverse rotation stroke end
(LSN).
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14.5 Signal explanation

When the absolute position data is transferred, the signals of connector CN1 change as described in this
section. They return to the previous status on completion of data transfer. The other signals are as described in
Section 3.5.

For the 1/O interfaces (symbols in the I/O Category column in the table), refer to Section 3.8.2.

/10 Control

Signal name Code | CN1 Pin No. Function/Application
category mode

While ABSM is on, the servo amplifier is in the ABS transfer
ABS transfer (Note) .
mode ABSM 17 mode, and the functions of ZSP, TLC, and D01 are as DI-1
indicated in this table.

(Note) Turn on ABSR to request the ABS data in the ABS transfer
ABS request ABSR 18 mode DI-1

Indicates the lower bit of the ABS data (2 bits) which is sent
ABS transmission from the servo to the programmable controller in the ABS

. ABSBO 22 DO-1
data bit 0 transfer mode.
If there is a signal, DO1 turns on. P )
- - - - (Position
Indicates the upper bit of the ABS data (2 bits) which is sent |
ABS transmission from the servo to the programmable controller in the ABS control)
. ABSB1 23 DO-1
data bit 1 transfer mode.

If there is a signal, ZSP turns on.

Indicates that the data to be sent is being prepared in the ABS
ABST 25 transfer mode. At the completion of the ready state, TLC turns DO-1
on.

ABS transmission
data ready

When CR is turned on, the position control counter is cleared
CR 41 and the home position data is stored into the non-volatile DI-1
memory (backup memory).

Home position
setting

Note. When "Used in absolute position detection system" is selected in parameter No.PAO3, pin 17 acts as
the ABS transfer mode (ABSM) and pin 18 as the ABS request (ABSR). They do not return to the
original signals if data transfer ends.
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14.6 Startup procedure

(1) Battery installation.
Refer to Section 14.3 installation of absolute position backup battery.

(2) Parameter setting
Set "0 1"in parameter No.PAO3 of the servo amplifier and switch power off, then on.

(3) Resetting of absolute position erase (AL.25)
After connecting the encoder cable, the absolute position erase (AL.25) occurs at first power-on. Leave the
alarm as it is for a few minutes, then switch power off, then on to reset the alarm.

(4) Confirmation of absolute position data transfer
When the servo-on (SON) is turned on, the absolute position data is transferred to the programmable
controller. When the ABS data is transferred properly:
(a) The ready output (RD) turns on.

(b) The programmable controller/ABS data ready contact turns on.

(c) The servo configuration software ABS data display window (refer to Section 14.11) and programmable
controller side ABS data registers show the same value (at the home position address of 0).
If any warning such as ABS time-out warning (AL.E5) or programmable controller side transfer error
occurs, refer to Section 14.10 or Chapter 9 and take corrective action.

(5) Home position setting
The home position must be set if:
(a) System setup is performed,;

(b) The servo amplifier has been changed;

(c) The servo motor has been changed; or

(d) The absolute position erase (AL.25) occurred.

In the absolute position system, the absolute position coordinates are made up by making home position
setting at the time of system setup.

The motor shaft may misoperate if positioning operation is performed without home position setting. Always

make home position setting before starting operation.
For the home position setting method and types, refer to Section 14.7.3.
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14.7 Absolute position data transfer protocol

POINT |

= After switching on the ABS transfer mode (ABSM), turn on the servo-on signal
(SON). When the ABS transfer mode is off, turning on the servo-on signal
(SON) does not switch on the base circuit.

14.7.1 Data transfer procedure

Each time the servo-on (SON) is turned ON (when the power is switched ON for example), the programmable

controller reads the position data (present position) of the servo amplifier.

Time-out monitoring is performed by the programmable controller.

Servo amplifier

DIO allocation change

Transmission data set

I )

Transmission data set

DIO allocation change

Programmable controller

Servo-on (SON) ON

ABS transfer mode ON
PR ———————

ABS transmission data ready ON

—

ABS request ON
.

ABS transmission data ready OFF
— )

ABS request OFF
.

ABS transmission data ready ON

— )

ABS request ON
.

ABS transmission data ready OFF
N

ABS request OFF
.

ABS transmission data ready ON

—

ABS transfer mode OFF

.
TLC (ABS transmission data
ready) OFF

—

Reading 2 bits
Shift and addition

_______________ N
|
|

_______________ o

Reading 2 bits
Shift and addition

1

Setting the current
position

14 -7

Every time the SON is
turned ON, the ABS transfer
mode signal is turned ON

to set the data to be
transmitted.

<Current position data>

The data is read in units of

2 bits; the read data is written
to the lowest bits, and the
register is shifted right until
32-bit data is configured.

<Sum check data>

The data is read in units of

2 bits; the read data is written
to the lowest bits, and the
register is shifted right until
6-bit data is configured.

A sum check is executed

for the received 32-bit data.
After making sure that

there are no errors in the data,
the current position is set.

Start processing

Repeated to configure 32-bit data

Repeated to configure 6-bit data

End processing

16 times

3 times
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14.7.2 Transfer method

The sequence in which the base circuit is turned ON (servo-on) when it is in the OFF state due to the servo-on
(SON) going OFF, an emergency stop (EMG), or alarm (ALM), is explained below. In the absolute position
detection system, every time the servo-on (SON) is turned on, the ABS transfer mode (ABSM) should always
be turned on to read the current position in the servo amplifier to the controller. The servo amplifier transmits to
the controller the current position latched when the ABS transfer mode (ABSM) switches from OFF to ON. At
the same time, this data is set as a position command value inside the servo amplifier. Unless the ABS transfer
mode (ABSM) is turned ON, the base circuit cannot be turned ON.
(1) At power-on

(a) Timing chart

Power ON J
SUPPY g

If SON is turned ON before ABSM is input

ON l .
Servo-on !
(SON) OFF — !
12),3 !
4) ON ).3)
ABS transfer mode During transfer of ABS Y During transfer of ABS ¥
(ABSM) OFF — !
i (Note i (Note
ABS request ON i i
(ABSR) OFF :
i (Note E Note
ABS transmission  ON ! ( : (
data ready | !
(ABST) OFF 3 - |
! (Note) | / | (Note) | /
Transmission Y ' Y y
(ABS) data ! >< ABS data >< : >< ABS data >< /
ABSBO:bitl ! i
[ABSBl:bitZ] _ o 95lms] / 1 95Ims] /
ON 1 ! I
Base circuit
OFF
1)
ON
Ready | Operation | Operation
(RD) OFF enabled enabled

Note. For details, refer to (1) (b) in this section.
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1) The ready (RD) is turned ON when the ABS transfer mode (ABSM) is turned OFF after transmission
of the ABS data.
While the ready (RD) is ON, the ABS transfer mode (ABSM) input is not accepted.

2) Even if the servo-on (SON) is turned ON before the ABS transfer mode (ABSM) is turned ON, the
base circuit is not turned ON until the ABS transfer mode (ABSM) is turned ON.
If a servo alarm has occurred, the ABS transfer mode (ABSM) is not received.
The ABS transfer mode (ABSM) allows data transmission even while a servo warning is occurring.

3) If the ABS transfer mode (ABSM) is turned OFF during the ABS transfer mode, the ABS transfer
mode is interrupted and the time-out error (AL.E5) occurs.

4) The functions of output signals such as ABST, ABSBO, and ABSB1 change depending on the
ON/OFF state of the ABS transfer mode (ABSM).
Note that if the ABS transfer mode (ABSM) is turned ON for a purpose other than ABS data
transmission, the output signals will be assigned the functions of ABS data transmission.

. Output signal
CNL1 Pin No.
ABS transfer mode (ABSM): OFF ABS transfer mode (ABSM): ON
22 Positioning completion ABS transmission data bit 0
23 Zero speed ABS transmission data bit 1
25 During torque limit control ABS transmission data ready
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(b) Detailed description of absolute position data transfer

Servo-on ON
(programmable
controller)

Servo-on
(SON)

ABS transfer mode
(ABSM)

During transfer of ABS

ABS request
(ABSR)

ABS transmission
data ready
(ABST) OFF ‘ . ‘
i i A — . ‘
. y Lower | | \ / Check sum
Transmission (ABS) data >< 2 bits >< ><(( >< A\Upper 2 bits /
))

Note. If the servo-on (SON) is not turned ON within 1 second after the ABS transfer mode (ABSM) is turned ON,
an SON time-out warning (AL.EA) occurs. This warning, however, does not interrupt data transmission.
It is automatically cleared when the servo-on (SON) is turned ON.

1) The programmable controller turns ON the ABS transfer mode (ABSM) and servo-on (SON) at the
leading edge of the internal servo-on (SON).

2) In response to the ABS transfer mode (ABSM), the servo detects and calculates the absolute position
and turns ON the ABS transmission data ready (ABST) to notify the programmable controller that the
servo is ready for data transmission.

3) After acknowledging that the ready to send (ABST) has been turned ON, the programmable
controller turns ABS request (ABSR) ON.

4) In response to ABS request (ABSR), the servo outputs the lower 2 bits of the ABS data and the ABS
transmission data ready (ABST) in the OFF state.

5) After acknowledging that the ABS transmission data ready (ABST) has been turned OFF, which
implies that 2 bits of the ABS data have been transmitted, the programmable controller reads the
lower 2 bits of the ABS data and then turns OFF the ABS request (ABSR).

6) The servo turns ON the ABS transmission data ready (ABST) so that it can respond to the next
request.

Steps 3) to 6) are repeated until 32-bit data and the 6-bit check sum have been transmitted.

7) After receiving of the check sum, the programmable controller turns the ABS transfer mode (ABSM)
OFF.

If the ABS transfer mode (ABSM) is turned OFF during data transmission, the ABS transfer mode
(ABSM) is interrupted.
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(c) Checksum
The check sum is the code which is used by the programmable controller to check for errors in the
received ABS data. The 6-bit check sum is transmitted following the 32-bit ABS data.
At the programmable controller, calculate the sum of the received ABS data using the ladder program
and compare it with the check sum code sent from the servo.
The method of calculating the check sum is shown. Every time the programmable controller receives 2
bits of ABS data, it adds the data to obtain the sum of the received data. The check sum is 6-bit data.

Example: ABS data: —10 (FFFFFFF6H)

10°
01b
11°

3 <Appendix> 3
i Decimal -10 i
11° '
11b i Hexadecimal FFFF FFF6 ;
11b | / ! \ |
11° . Binary 1111 1111 1220--eeeeeeee 0110
11° ' When the binary data of each 2bits of the i
11b | ABS data is added up, "10 1101° " is obtained. |
11b o z

11°

11°

11°

11°

11b

+) 11°

101101°

Therefore, the check sum of "—10" (ABS data) is "2D™
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(2) Transmission error
(a) Time-out warning(AL.E5)

In the ABS transfer mode, the time-out processing shown below is executed at the servo. If a time-out

error occurs, an ABS time-out warning (AL.E5) is output.

The ABS time-out warning (AL.ES) is cleared when the ABS transfer mode (ABSM) changes from OFF

to ON.

1) ABS request OFF-time time-out check (applied to 32-bit ABS data in 2-bit units + check sum)
If the ABS request signal is not turned ON by the programmable controller within 5s after the ABS
transmission data ready (ABST) is turned ON, this is regarded as a transmission error and the ABS
time-out warning (AL.E5) is output.

ON
ABS transfer mode
OFF
:‘ 5s N
oN S
ABS request ' T_ E
OFF T : |
| Signal is not turned ONE
| i
ABS transmission ON :
data ready OFF !
Yes '
AL.E5 warning
No

2) ABS request ON-time time-out check (applied to 32-bit ABS data in 2-bit units + check sum)
If the ABS request signal is not turned OFF by the programmable controller within 5s after the ABS
transmission data ready (ABST) is turned OFF, this is regarded as the transmission error and the
ABS time-out warning (AL.E5) is output.

ON
ABS transfer mode
OFF
< 5s o
ON i f—f—f—f—fi—f—f—f—f—f—f
ABS request l r E
OFF — .
| Signal is not turned ONE
ABS transmission ON !
data ready OFF !
Yes '
AL.E5 warning
No
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3) ABS transfer mode finish-time time-out check
If the ABS transfer mode (ABSR) is not turned OFF within 5s after the last ready to send signal (19th
signal for ABS data transmission) is turned ON, it is regarded as the transmission error and the ABS
time-out warning (AL.E5) is output.
. 5s

|
P
I
!

on : :

ABS transfer mode : |
OFF / v

Signal is not turned OFF

1 2 3 4 18 19

ON |
ABS request !
OFF ;

1
1
1
f—
1
1
1
|
1
|
|
|
1
1
I
1
|
|
1
|
1
|
|
|

ABS transmission ON i
data ready OFF 1 2 3 4 18 19

Yes
AL.E5 warning

No

(b) Check sum error
If the check sum error occurs, the programmable controller should retry transmission of the ABS data.
Using the ladder check program, turn OFF the ABS transfer mode (ABSM) and servo-on (SON) once.
Turn them ON again after an OFF time of longer than 20 ms.
If the ABS data transmission fails to end normally even after retry, regard this situation as an ABS check
sum error and execute error processing.
The start command should be interlocked with the ABS data ready signal to disable positioning
operation when an check sum error occurs.

20ms 20ms 20ms
or more ! 1 ormore ! ' ormore ! '
E— « - b
ON I 1 1 1 1 1
Servo-on Retry 1 Retry 2 Retry 3
OFF— — — —
ON I 1 1 1 1 1
ABS transfer mode
OFF — — ] ]
ON
ABS request
OFF
ABS transmission ON
data ready OFF
Yes
ABS check sum error
No

14 - 13
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(3) At the time of alarm reset
If an alarm occurs, turn OFF the servo-on (SON) by detecting the alarm output (ALM).
If an alarm has occurred, the ABS transfer mode (ABSM) cannot be accepted.

In the reset state, the ABS transfer mode (ABSM) can be input.

Servo-on
(SON)

Reset
(RES)

ABS transfer mode
(ABSM)

ABS request
(ABSR)

ABS transmission
data ready
(ABST)

Transmission
(ABS) data

Base circuit

Alarm output
(ALM)

Ready
(RD)

ON

OFF

ON

A

y

r 3

During transfer of ABS )

W s ¥ ]

ON

OFF

ON

OFF

ON

OFF

T

Occurrence of alarm

14 - 14
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(4) At the time of emergency stop reset
(a) If the power is switched ON in the emergency stop state

The emergency stop state can be reset while the ABS data is being transferred.
If the emergency stop state is reset while the ABS data is transmitted, the base circuit is turned ON
95[ms] after resetting. If the ABS transfer mode (ABSM) is OFF when the base circuit is turned ON, the
ready (RD) is turned ON 5[ms] after the turning ON of the base circuit. If the ABS transfer mode (ABSM)
is ON when the base circuit is turned ON, it is turned OFF and then the ready (RD) is turned ON. The
ABS data can be transmitted after the emergency stop state is reset.
The current position in the servo amplifier is updated even during an emergency stop. When servo-on
(SON) and ABS transfer mode (ABSM) are turned ON during an emergency stop as shown below, the
servo amplifier transmits to the controller the current position latched when the ABS transfer mode
(ABSM) switches from OFF to ON, and at the same time, the servo amplifier sets this data as a position
command value. However, since the base circuit is OFF during an emergency stop, the servo-lock
status is not encountered. Therefore, if the servo motor is rotated by external force or the like after the
ABS transfer mode (ABSM) is turned ON, this travel is accumulated in the servo amplifier as droop
pulses. If the emergency stop is cleared in this status, the base circuit turns ON and the motor returns to
the original position rapidly to compensate for the droop pulses. To avoid this status, reread the ABS
data before clearing the emergency stop.

power ON J
SUPPY  opF

ON
Servo-on
(SON) OFF I
ON i Reset
Emergency stop | vy
(EMG) OFF 1
ON | }
ABS transfer mode 4 During transfer of ABS Y |
(ABSM) OFF ‘
ABS request ON 3
(ABSR) OFF |
ABS transmission  ON 3
data ready !
(ABST) OFF ‘ | 3
Send (ABS) data >< ABS data >< 1
. 95[ms]
ON ;
Base circuit
OFF
1 5[ms]
ON '
Ready | Operation
(RD) OFF enabled
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(b) If emergency stop is activated during servo-on
The ABS transfer mode (ABSM) is permissible while in the emergency stop state. In this case, the base
circuit and the ready (RD) are turned ON after the emergency stop state is reset.

Servo-on ON
(SON) OFF
Emergency stop ON . |
(EMG) OFF 1 '
ON '
ABS transfer mode During transfer of ABS
(ABSM) OFF
ABS request ON
(ABSR) OFF

ABS transmission  ON
data ready
(ABST) OFF

Send (ABS) data

>< ABS data

 95[ms]
ON '
Base circuit
OFF
ON i —
Ready Operation
(RD) OFF enabled
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14.7.3 Home position setting

(1) Dog type home position return
Preset a home position return creep speed at which the machine will not be given impact. On detection of a
zero pulse, the home position setting (CR) is turned from off to on. At the same time, the servo amplifier
clears the droop pulses, comes to a sudden stop, and stores the stop position into the non-volatile memory
as the home position ABS data.
The home position setting (CR) should be turned on after it has been confirmed that the in-position (INP) is
on. If this condition is not satisfied, the home position setting warning (AL.96) will occur, but that warning
will be reset automatically by making home position return correctly.
The number of home position setting times is limited to 1,000,000 times.

Servo Motor

Near-zero point dog }

Dog signal ON
(bOG) OFF
Completion of ON
positioning A
(INP) OFF !
Home position ON
setting (CR) OFF 1
R i 20 [ms] or more 20 [ms] or moreJ 3
Home position |
ABS data >< Update

14 - 17
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(2) Data set type home position return

POINT |

- Never make home position setting during command operation or servo motor
rotation. It may cause home position sift.

- It is possible to execute data set type home position return when the servo off.

Move the machine to the position where the home position is to be set by performing manual operation
such as jog operation. When the home position setting (CR) is on for longer than 20ms, the stop position is
stored into the non-volatile memory as the home position ABS data.

When the servo on, set home position setting (CR) to ON after confirming that the in-position (INP) is ON. If
this condition is not satisfied, the home position setting warning (AL.96) will occur, but that warning will be
reset automatically by making home position return correctly.

The number of home position setting times is limited to 1,000,000 times.

Manual feed (JOG, etc.)

Servo Motor

Completion of ON
positioning A
(INP) OFF

ON

Home position
setting (CR)

A

OFF

20 [ms] or more |

Home position |
ABS data >< Update

14 - 18
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14.7.4 Use of servo motor with electromagnetic brake

The timing charts at power on/off and servo-on (SON) on/off are given below.

Preset parameter No. PA04/PD13 to PD16/PD18 of the servo amplifier to make the electromagnetic brake
interlock (MBR) valid. When the ABS transfer mode is ON, the electromagnetic brake interlock (MBR) set in
parameter No. PA04 is used as the ABS data bit 1.

Hence, make up an external sequence which will cause the electromagnetic brake torque to be generated by
the ABS mode (ABSM) and electromagnetic brake interlock (MBR).

Power ON J
SUPPlY - opr S

ON '
Servo-on !
(SON) OFF —

ON  —— — . — !
ABS transfer mode During transmission During transmission :
(ABSM) OFF — of ABS of ABS !
ABS request ON
(ABSR) OFF

ABS transmission  ON
data ready
(ABST) OFF

Send (ABS) data

>< ABS data ><
! 95[ms] ! 95[ms]} |
ON | ' |
Base circuit !
OFF :
! 5[ms] || | 5[ms] || :
: [ S H — Pt 1
Ready ON : | |
(RD) OFF : : | : —
! | L Th 1 L Tb
| e e
Electromagnetic ON ' ‘
brake interlock
(MBR) OFF . .
Electromagnetic ON
brake torque OFE
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14.7.5 How to process the absolute position data at detection of stroke end

The servo amplifier stops the acceptance of the command pulse when stroke end (LSP = LSN) is detected,
clears the droop pulses to 0 at the same time, and stops the servo motor rapidly.

At this time, the programmable controller keeps outputting the command pulse. Since this causes a
discrepancy between the absolute position data of the servo amplifier and the programmable controller, a
difference will occur between the position data of the servo amplifier and that of the programmable controller.
To prevent this difference in position data from occurring, do as described below. When the servo amplifier has
detected the stroke end, perform jog operation or the like to clear the stroke end. After that, switch the servo-on
(SON) off once, then on again, or switch the power off once, then on again. This causes the absolute position
data of the servo amplifier to be transferred to the programmable controller, restoring the normal data.

14 - 20
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L. |
14.8 Examples of use

14.8.1 MELSEC FX(@2N)-32MT (FX(2N)-1PG)

(1) Connection diagram
(a) FX-32MT (FX-1PG)

Servo amplifier

FX-32MT
L —<
] Power supply
. CN1
24av | N |
L OM — - pocowm| 46
RON| PC-RUN S~ ABS transmission data bit
R 3.3KQ 0| A 0/Completion of positioning A ABsaol 22 T
| 11 1 ABS transmission data bit 1/Zero speed | ABSB1 23 —— — 1
! — ABS transmission data ready/Torque limit control, : ——
! X2 M T ABST| 25 P
— 1 X3 nAlarm ALM | 48 —— —
1 4] Alarm reset S~ Servo ready § - N
E x5 |Emergency stop A A RD | 49
— [ xg Serveon o v
' I X7 1
' ——JOG(+
— ! X10f75 68 oo
— ! X e oo
| X1 Posa!on sta S~o
| 13| osition stop
§ T Home position return start
X151 1PG error reset S~o
S
ont evoon L oTo EMG | 42 ——M—K—t
7T\ i ’
o Y0 SON | 15 —— VW —K—
LT — A ABS transfer mode
—— | — VY1 S ABSM| 17 [— —
— . —2 ™ ilB requef‘ ABSR| 18 |— «
PN 1 N arm rese |
* + Y3 RES | 19 —VWW—K—
oM
, el va L____ o _____ A _____ - AR
Ty T ﬂ ' b ‘362’1 Electromagnetic
| 1 Y5 | ' - 13- - ¢ brake output
— | ! : : (Note 3)
‘[ [ F I 1 1 1
1 1 1
N Servo alarm L |
LT ABS communication | | __-(Note2)
- | ] error ,A7 '
P ABS check sum error | | |
‘l [ F I 1 1 1
I —— + DICOM| 20
Lo
1 1
FX-1PG Lo
33K0 > Lo
S SN i
1 1
DF DICOM| 3
(Note 1)
P 12
§ 3.3kQ -Pulse train for forward rotation- - - \| e OPPC 0 AS
—
Pulse train for reverse rotation—— \I it pocom) 47 A S }
£33kQ - S NP 13
- "> Inocom]| 47 —
[ et Clear \ AS
___________________________________ CR |41 —VWW—K—
“““““ z_ 'h""‘I""""""'""" P1SR| 1 [ +15V
" poot—————= e — o |33
SD Plateﬁ
SD

Note 1. To be connected for the dog type home position setting. At this time, do not connect the portions marked (Note 2).
2. To be connected for the data set type home position setting. At this time, do not connect the portions marked (Note 1).
3. The electromagnetic brake interlock (MBR) should be controlled by connecting the programmable controller output to a relay.
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(b) FX2N-32MT (FX2N-1PG)

Servo amplifier

FX2n-32MT
L—<
= Power supply
24v L_, CN1
It oM — - DOCOM| 46
— ABS transmission data bit N
— S MWMW—1 X0 | A\__0/Completion of positioning A BSB0 22 P
R 3.3kQ T S ABS transmission data bit 1/Zero speed | ABSB1| 23 - ——e
: ~o | A ABS transmission data ready/Torque limit comro\r_\ —_——
— | X2 ABST | 25 —— —
L i %3 | A Alarm A v | 28 - ——t
| a | Alarm reset Servo ready A = o~ ——
' g | Emergency stop A Ps RD | 49
I
S ! X6 Servo-on o v
S : X7 1
— ! X10 jgg(ﬂ o
— ' X1 ) oo
! X121 Posftfon start S~o
I X—l3 Huazlgoosrwllios:?gum start
—Dl§—\/\/\/‘— X1 G oo
_X15 error reset O\C
om] L oTo EMG | 42— WA—k—
PERN ) e Servo-on SoN | 15 AS |
L EZE ABS transfer mode 4
— ; —v1 M ABSM| 17
2] ABS request ABSR| 18 |— i
PN Y3 N Alarm reset RES | 19 |
N\ - (Rad i
— s oo
' L pu
! | i (Note 3)
PN |
¥ g Lo |
OM3 . i
PN Y10 E Servo alarm o Lo :
LT F—— ABS communication Vo Note 2)|
1 AESY —&—wW— error “ !
e __iii —&—wW— ABS check sum error | | .
[—' F 1 I I
24+ ik ~— . DICOM| 20
Lo
1 I
FXon-1PG i [ i
SIS o
3.3kQ [—— SD
%m DG S~o—5—1 DG - i
STOP T
VIN — ¢+— DicoM| 21
I (Note 1) Lo L
1 I
OPC | 12
3.3kQ — i -Pulse train for forward rotation - - -~ = = = - = - < - - - -,
; FP i — = PP 10—
como L Pulse train for reverse rotation——! N Docom| 47 - v
£3.3kQ | RP | = T T NP |35
e = L
T 7 —VW———
PGO -} —=— PISR| 1 ——1h+15V
Z-ph, |
WZ%_—\/D‘W—_ PGO-| l_'iiil\i 7777777777 ‘i 7375? ?Ljfe 77777777777777777777 l — op |33 _/—\17
\_7 SD_|piate

Note 1. To be connected for the dog type home position setting. At this time, do not connect the portions marked (Note 2).
2. To be connected for the data set type home position setting. At this time, do not connect the portions marked

(Note 1).

3. The electromagnetic brake interlock (MBR) should be controlled by connecting the programmable controller

output to a relay.
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(2) Sequence program example
(a) Conditions
1) Operation pattern
ABS data transfer is made as soon as the servo-on pushbutton is turned on. After that, positioning
operation is performed as shown below:

Home position

3) l 1)
0 N
address — T T Tt 1 1 1T T 1 1
\ , /'

After the completion of ABS data transmission, JOG operation is possible using the JOG+ or JOG—
pushbutton switch.
After the completion of ABS data transmission, dog type home position return is possible using the
home position return pushbutton switch.

2) Buffer memory assignment
For BFM#26 and later, refer to the FX2(N)-1PG User's Manual.

BMF No.
Upper 16 | Lower 16 Name and symbol Set value Remark
bits bits
- #0 Pulse rate A 2000
#2 #1 Feed rate B 1000
- #3 Parameter HO0000 Command unit: Pulses
#5 #4 Max. speed Vmax 100000PPS
- #6 Bias speed Vbia OPPS
#8 #7 JOG operation Vjog 10000PPS
#10 #9 Home position return speed (high speed) VRT 50000PPS
- #11 Home position return speed (creep) VL 1000PPS
- #12 Home position return zero-point signal count N 2 pulses Initial value: 10
#14 #13 Home position address HP 0
- #15 Acceleration/deceleration time Ta 200ms Initial value: 100
- #16 Not usable
#18 #17 Target address (1) P(l) 0
#20 #19 Operation speed (1) V() 100000 Initial value: 10
#22 #21 Target address (Il) Pl 0
#24 #23 Operation speed (I1) V() 10
- #25 Operation command HO0000

3) Instructions
When the servo-on pushbutton switch and the GND of the power supply are shorted, the ABS data is
transmitted when the servo amplifier power is turned ON, or at the leading edge of the RUN signal
after a PC reset operation (PC-RESET). The ABS data is also transmitted when an alarm is reset, or
when the emergency stop state is reset.
If check sum discrepancy is detected in the transmitted data, the ABS data transmission is retried up
to three times. If the check sum discrepancy is still detected after retrying, the ABS check sum error is
generated (Y12 ON).
The following time periods are measured and if the ON/OFF state does not change within the
specified time, the ABS communication error is generated (Y11 ON).
ON period of ABS transfer mode (Y1)
ON period of ABS request (Y2)
OFF period of ready to send the ABS data (X2).
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(b) Device list

X input contact Y output contact
X0 Transmission data bit O / completion of|YO Servo-on
positioning
X1 Transmission data bit 1 / zero speed Y1 ABS transfer mode
X2 Send ABS transmission data ready/ torque limit | Y2 ABS request
control
X3 Servo alarm Y3 Alarm reset
X4 Alarm reset PB Y4 (Note 2) Electromagnetic brake output
X5 Servo emergency stop Y5 (Note 1) Clear
X6 Servo-on PB Y10 Servo alarm
X7 Servo ready Y11 ABS communication error
X10 JOG (+) PB Y12 ABS check sum error
X11 JOG (-) PB
X12 Position start PB
X13 Position stop PB
X14 Home position return start PB
X15 1PG error reset
D register M contact
DO ABS data: Lower 16 bits MO Error flag
D1 ABS data: Upper 16 bits M1 ABS data transmission start
D2 Check sum addition counter M2 Retry command
D3 Check data in case of check sum error M3 ABS data read
D4 Transmission retry count in check sum M4 Spare
discrepancy
D24 Home position address: Lower 16 bits M5 Servo-on request
D25 Home position address: Upper 16 bits M6 Retry flag
D106 1PG present position address: Lower 16 bits M10
D107 1PG present position address: Upper 16 bits M11 . .
ABS data 2 bit receiving buffer
M12
M13
M20 -
! N ABS data 32 bit buffer
M51
M52 -
! ] Check sum 6 bit buffer
M57
M58 .
For checksum comparison
M59
T timer M62 Sum check discrepancy (greater) >
T200 Retry wait timer M63 Sum check discrepancy =
T201 ABS transfer mode timer M64 Sum check discrepancy (less) >
T202 ABS request response timer M70 (Nete )t Clear (CR) ON timer request
T203 Ready to send response timer M71 (Nete ) | Data set type home position return request
T204 ABS data waiting timer M99 ABS data ready
T210 MNote ) : Clear (CR) ON timer
C counter
Co All data reception frequency counter (19 times)
C1 Check sum reception frequency counter
Cc2 ABS data reception frequency counter (16 times)

Note 1. Necessary when data set type home position return is executed.
2. Necessary in the event of electromagnetic brake output.
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|

(c) ABS data transfer program for X-axis

M8002

Initial
pulse

r
1 TO

-
e

-
Py

-
ye)

r
1 TO

r
1 TO

-
Py

r
1 TO

-
e

KO

[omov ko D24 H
K3 KO Kt H
K4  KL00000 K1 H
K7  K10000 K1 H
K9  K50000 K1 H
K11 K1000 K1 H
K12 K2 K1 H
K13 D24 K1 H
K15 K200 K1 H
K19 K100000 K1 H

14 - 25

-
[bmov k300000 D100 H

M .
[bmov K-250000 D102 H

Setting home position addressA
to 0

Setting 1PG pulse command
unit

1PG max. speed: 100 kpps

1PG Jog speed: 10 kpps

1PG home position return
speed: 50 kpps

1PG creep speed: 1 kpps

1PG home position return
zero-point count: twice

1PG home position address
setting

1PG acceleration/deceleration
time: 200ms

1PG operation speed:
100kpps

Position move account 1:
300000 pulses

Position move account 2:
—250000 pulses

Position move account 3:
0 pulses

Clearing index registers V, Z

Setting "4 times" for check
sum error transmission

frequency

[DmoV Ko D104 H

[omov ko z H

[omov ka4 D4 K
(To be continued) |—£|

Initial setting
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[1]

(Continued from preceding page)l_l—_l

Servo-on request

Servo-on output

ABS data transmission start

Clearing retry counter

Resetting ready to send ABS
data

Resetting servo-on request

Resetting ABS transfer mode

Resetting ABS request

Resetting retry flag

Resetting check sum
judgement

Resetting communication
counter

X6 M6
1 Ly r
— | U {seT ms H
Servo-on Retry
PB
M5 Y12 MO Y11
| Ly Ly P% e
— | 1 Zd 1 | (vo X
Servo-on ABS check Error ABS
request  error flag communication
error
.
{pLs M1 H
M1 M6
1 | r
} +F {RsT ct H
ABS Retry
transmission
X6 start
¥ r
— {RsT Moo H
Servo-on PB
r
{RsT M5 H
Y12
| r
f {RsT vi H
-
{RsT v2 H
-
{RsT Ms H
——[7RST Me2 Mea H
L————{7rsT <o c2 H
ri—l (To be continued)IZI

14 - 26
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retry control
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2]

(Continued from preceding page) |_2—_|

X4 MO
| I It
— | 11 (v3 1
Alarm Error flag
reset PB
Y3
r
— [RsT ct H
Alarm reset
r
[zrsT ™o Mea H
r
{zrsT DO p3 H
r
[RsT c2 H
-
[RsT co H
X5
p
(— (Mo
Emergency stop PB
X3
p
(v10 N
Servo alarm
-
[RsT vi H
-
[RsT v2 H
r
[RsT Moo H
r
[RsT M5 H
r
[RsT VI
M1
r
-~ [seT v1 H
ABS data
transmission start
r
{zrsT Mm10 Mea H
r
{zrsT DO p2 H
r
[RsT c2 H
-
[RsT co H

(To be continued) El
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Alarm reset output

Clearing retry counter

Clearing ABS data receiving
area

Clearing ABS receive data
buffer

Resetting ABS data reception
counter

Resetting all data reception
counter

Error flag output

Servo alarm output

Resetting ABS transfer mode

Resetting ABS request

Resetting ready to send

Resetting servo-on request

Resetting retry flag

ABS transfer mode ON

Clearing ABS data reception
area

Clearing ABS receiver data
buffer

Resetting ABS data reception
counter

Resetting all data reception
counter

Servo alarm
detection, alarm
reset control

ABS transfer
mode
Initial setting
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El

(Continued from preceding page) L3—_|

Y1 X2
i 11 {PLs M3 H
ABS Send data ready
transfer
mode M3
} {seT v2 H
ABS data read
Y2 X2 K1
| Ly Ie
f vdi (204 )
ABS Send data
request ready
T204
— | {WANDP Kkix0 H0003 KiM10 H
ABS data waiting timer
[sFTR mM10 M2 K38 K2 H
c2
— {ADDP KkimM10D2 D2 K
K16
/

(c2 )

K19

r
LRST

.
{RsT

Co
—

All data reception counter

{wANDP Ho03F D2

{cmpPp  Kams2 D2

(@ |

.
{PLs

C1
|
I
Retry counter
M62 C1
| X
I Al
> Retry
counter
M64
<

r
LSET

r
LRST

{mMov  Kams2

D3 H

M6 H

M5 H

Resetting ABS data

ABS request ON

ABS data waiting timer 10ms

Masking ABS data 2 bits

Right shift (2 bits) of ABS data_

Check sum addition

Updating ABS data reception
counter

Updating all data reception
counter

Resetting ABS request

Resetting ABS transfer mode

Masking check sum 6 bits

Comparison of check sum

ABS data check sum error

Retry command

Setting retry wait timer: 100ms

Storing check sum value in the
case of check sum error

Retry flag ON

Resetting servo-on request

(To be continued) |Z|

14 - 28

ABS data 32 bits
(2 bits X16 times)

+
Check sum 6 bits

(2 bits X3 times)

Detection of ABS
check sum error,
retry control
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[4]

(Continued from preceding page) El

M63
| I
[ {bmovp kem20 Do H
Check
sum
match
r
{paDDPDO D24 DO K
r
[oToP k0 k26 DO K1 H
[
{seT Moo H
r
{zrsT ™62 Me4 H
[
{RsT YR
Y11l X6
| Pd Iy
— | v 4 {RsT vi H
ABS Servo-on
communi- PB
cation error
r
{RsT v2 H
Y1 K500
| (-
| (1201 )]
ABS transfer mode
Y1 Y2 K100
| il (-
| il (r202 1
ABS transfer ABS request
mode
Y1 X2 K100
| P (-
— | vl (203 1
ABS transfer Send data ready
mode
T201
| {
— (11 )
ABS transmission NG
T202
ABS request NG
T203
Send data ready NG
M2 D4
| (¢
— | (c1 1
Retry command
T200 M6
| | | [
T 1 {seT M5 H
Retry Retry
wait
timer
I_i—l (To be continued) I_S_—l
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ABS data— — DO, D1

Adding 1PG home position
address

ABS data— — 1PG

Setting ABS data ready

Clearing check sum judging
area

Resetting retry flag

Detecting ABS
communication error

Resetting ABS request

ABS transfer mode 5s timer

ABS request response
1s timer

Ready to send response
1s timer

ABS communication error

Counting retry frequency

Setting servo-on request

Writing absolute
position data to
1PG

Detecting ABS
communication
error

ABS transfer
retry control
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LS—_l (Continued from preceding page)l_s—_l
M8000 _
—F {(M109 1
Normally
OFF
{(m110 H
P
M111
(M1 ) 1PG control
command
()] (not used)
{(m102 H
(m103 H
X7 X12 M99 -
I | | {PLs M120 H Start command pulse
Servo Position  ABS data
ready start PB  ready
X10 p }
M104 H 1PG JOG+ command .
[ \
JOG+ Operation
command
X11
control
| (m105’H 1PG JOG-command
JOG-
(Note)
Y Y N | -
X7 X14 - | 1PG home position return
M106
| f 11 \ | start i
| Servo ready Home position return PB '
L ol m o J
M120 _
[ {pTo ko k17 D100z K1 H Setting motion distance
Position
start
command
pulse [seT 108 H 1PG start
- -
{oine z H
-
{ome  z H
Index processin -
P 9 Position
{pemp z K6 m121 H command
control
M122
] {omov ko z H
INDX=6 -
X12
| (m101H 1PG stop command
Position
stop PB
MO
Error flag
X16
I {(m100 H{ 1PG error reset
1PG error reset -

ri—l (To be cominued)l_i—l

Note. Program example for the dog type home position return. For the data set type home position return, refer to the
program example in (2), (d) in this section.
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[e]

(d) Data set type home position return

(Continued from preceding page) LGT_'

M8000
— | [To ko k25 kamioo K1 H FX2— 1PG
Normally Transmission of control signals
ON
[FRoM ko k28 Kk3m200 k1 H 1PG—FX2
Transmission of status
[oFrROMKO k26 D106 KL H 1IPG—FX2
Transmission of present
M200 position D106, D107
K {RsT M8 H 1PG
Resetting start command
{eno H

After jogging the machine to the position where the home position (e.g.500) is to be set, choose the
home position return mode set the home position with the home position return start (PBON). After
switching power on, rotate the servo motor more than 1 revolution before starting home position return.
Do not turn ON the clear (CR) (Y5) for an operation other than home position return. Turning it ON in
other circumstances will cause position shift.

Y1 X0 X14
X il 11 I
| 1 ) LPLS m7o }
ABS transfer Positioning Home position
mode completion return start PB
M70 K10
| (-
T {7210 1
Clear signal ON
timer request
M71
—] [seT m71 H
Date set type home position return request
T210
| I
— | [RsT M7 H
Clear signal 100ms ON timer
M71
| (>
— (rs )
Data set type
home position
return request
r
[bmovp ksoo D24
r
[pToP k0 k13 D24 K1 H
r
[pToP k0 k26 D24 k1 H
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Clear (CR) ON timer request

Clear (CR) 100ms ON timer

Setting data set type home position return request

Resetting data set type home position return request

Clear (CR) ON

Setting X-axis home position address "500"
in the data register

Changing X-axis home position address

Changing X-axis present position data
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(e) Electromagnetic brake output

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor
must be at a stop.

Set " L1 L1 [J 1" in parameter No. PA04 of the servo amplifier to make the electromagnetic brake
interlock (MBR) valid.

Y1 X1
yd ||

I 11
ABS transfer Brake (MBR)
mode

(va Electromagnetic brake output

(f) Positioning completion
To create the status information for servo positioning completion.

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor
must be at a stop.

Y1 X0
X | L Id
— 1 (M 1
ABS transfer Positioning
mode completion
Y1

ABS transfer
mode

Completion of servo positioning

(g) Zero speed
To create the status information for servo zero speed.

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor
must be at a stop.

Y1l
£

X1
||
[ T

ABS transfer Zero speed

Servo zero speed

mode
Y1

ABS transfer
mode

(h) Torque limiting
To create the status information for the servo torque limiting mode.

During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the torque limiting
must be off.

Y1l X2

f (m Servo torque limiting mode
ABS transfer Torque limiting mode

mode
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14.8.2 MELSEC A1SD75

(1) Connection diagram

Servo amplifier

A1S62P CN1
600mA = +24 DICOM [ 20
- 24G N DOCOM| 46
LG FG ‘
Power>—— INPUT
supPy>—— | AC100/200
I A1SCPU |
A1SX40 o] A~__ABS transmission data bit 0/Positioning completion ABSBO | 22—
1 ABS transmission data bit 1/zero speed | |
S I 1 Vg \Wg)\ 23 |
- : 2 | AA__ABS transmission data ready/Torque limiting /, 222.‘?1 25 :
— 3 | Trouble | atm 48 7 L
| —— Alarm reset
! | 4| Emergency stop g J.L AN —KH1
I : i Servo-on d h EMG 42 h
! % Home position return <~ A ] Up%e_rgmit 5P ) §
N H—0y o AM T
ZM Operation mode | ~ Lom?e_rcimit LSN 44
—— Operation mode Il
S | I S~ -
| ! % Position start ~ Opr:cr)ztéon Operating
I——— Position stop (Note 3) status
! B l———— 5~o—4
! ——JOG+ S~o— I L
— c Too- 2 OFF | OFF
— D | o OFF | ON [ JOG
— ! | E | ON | OFF | Home
’—D’—‘M/‘— F position
oM — return
NC ON | ON [Positioning
NC
A1SY4Q
] Servo-on
0 P—" T = SON 15 FW—KT
| = A ABS transfer mode A J RSV 17 !
| : R A A ABSrequest AN _ ABSR 8 I
| 1 3] A A Alarm reset A /| RES 19 PN
—— : 4 P 2) .
h — P L\ Electromagnetic
— | 1 5 | brake output
I | 6 (Note 4)
7 | 1
com1 [+ | T
ﬂb 8 —@&—W———]—+¢ servoalam
— ! 9 —@—W\————T——1ABS communication error
— i A —&—W————4 ABS checksum error
B - — W
COoM2 | *+ — e ey s \Fq N
| N T 1 & I g\ Vg NI
— o - I )
(Note 1)
A1SD75-P Proximity signal (Note 2)
- DOG 11—
— PLS 12 A N
— : RLS 13 —N—
— STOP |14
— : CHG 15
—+—W{START [ 16
COMMON| 35
OMMON | 36
g@ RDY | 7 . Servo ready ¢ NP—|RD 79 |7
INPS ) A\ Positioning completion MNP 22 | 7|
P
COMMON| 26
lﬁ CLEAR[5 ] 0o —CR 41 AN—KH
COMMON| 23 ——DOCOM| 47
N m e — — — — —— o — — — — — — — — — — — — — — — — — A
24 LZ 8
Weeo 24 i ] e <
PULSE-| 21 = PG 11
_lz F 3 : : J ¥ : : PP 10 jbo
PULSE-| 22 NG 36
—{> % L L y>o
Prseo( i - " < Sy oy
PLS COM
S D\ ——
pLS coM| 20 (Note 6) (Note 5) “——Jsb Plate
(Note 6)
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Note 1. For the dog type home position return. Need not be connected for the data set type home position return.
2. If the servo motor provided with the zero point signal is started, the A1SD75 will output the deviation counter clear (CR). Therefore,
do not connect the clear (CR) of the MR-J3-A to the A1SD75 but connect it to the output module of the programmable controller.
3. This circuit is provided for your reference.
4. The electromagnetic brake output should be controlled via a relay connected to the programmable controller output.
5. Use the differential line driver system for pulse input. Do not use the open collector system.
6. To reinforce noise suppression, connect LG and pulse output COM.

14 - 34



14. ABSOLUTE POSITION DETECTION SYSTEM

(2) Sequence program example
(a) Conditions

1) When the servo-on signal and power supply GND are shorted, the ABS data is transmitted at power-
on of the servo amplifier or on the leading edge of the RUN signal after a PC reset operation (PC-
RESET). The ABS data is also transmitted when an alarm is reset or when an emergency stop is
reset.

2) If a checksum mismatch is detected in the transmitted data, data transmission is retried up to three
times. If the checksum mismatch still persists after the retries, the ABS checksum error occurs (Y3A
ON).

3) The following time periods are measured. If the ON/OFF state does not change within the specified
time, the ABS communication error occurs change within the specified time, the ABS communication
error occurs (Y3A ON):

ON period of ABS transfer mode (Y31)

ON period of ABS request (Y32)

OFF period of reading to send ABS data (X22)
(b) Device list

X input contact Y output contact
X20 ABS Transmission data bit 0 / positioning | Y30 Servo-on
completion
X21 ABS Transmission data bit 1 / zero speed Y31 ABS transfer mode
X22 Reading to send ABS data / limiting torque Y32 ABS request
X23 Servo alarm Y33 Alarm reset
X24 Alarm reset X34 (Nete2) | Flectromagnetic brake output
X25 Servo emergency stop Y35 Nete) | Clear
X26 Servo-on Y38 Servo alarm
X27 Home position return start Y39 ABS communication error
X28 Operation mode | Y3A ABS checksum error
X29 Operation mode Il
D register M contact
DO ABS data transmission counter M5 ABS data transmission start
D1 Checksum transmission counter M6 Sum check completion
D2 Checksum addition register M7 Sum check mismatch
D3 ABS data: Lower 16 bits M8 ABS data ready
D4 ABS data: Upper 16 bits M9 Transmission data read enabled
D5 ABS data 2-bit receiving buffer M10 Checksum 2 bits read completion
D6 Check data in case of checksum error M11 ABS 2 bits read completion
D7 Number of retries M12 ABS 2 bits request
D8 Forward rotation direction M13 Servo-on request
D9 Home position address: Lower 16 bits M14 Servo alarm
D10 Home position address: Upper 16 bits M15 ABS data transmission retry start pulse
D11 Drive unit ready data M16 Retry flag set
D12 Home position return completion data M17 Retry flag reset
D110 Received shift data: Lower 16 bits M18 PLS processing command
D111 Received shift data: Upper 16 bits M20 Note2) | Clear (CR) ON timer request
T timer M21 (Neted) | Data set type home position return request
TO ABS transmission mode timer M22 Home position return processing instruction
T1 ABS request response timer
T2 Retry wait timer M23 Current position change processing
T3 ABS data send reading response timer instruction
T10 Note) [ Clear (CR) ON timer M24 Current position change flag
T200 Transmitted data read 10ms delay timer C counter
Cco ABS data receive times counter
C1 Checksum receive times counter
C2 Retry counter

Note 1. Required for data set type home position return.
2. Required for electromagnetic brake output.
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(c) ABS data transfer program for X axis
This sequence program example assumes the following conditions:
= Parameters of the A1SD75-P1 positioning module
1) Unit setting :3=pulse (PLS)
2) Travel per pulse :1=1 pulse

To select the unit other than the pulse, conversion into the unit of the feed value per pulse is required.

Hence, add the following program to the area marked (Note) in the sequence program:
<Additional program>

Item mm inch degree pulse
*
[D PKOO D3 D3:H Unit setting 0 1 2 3
0.00001 | 0.0001 | 0.001 [ 0.01 {o0.00001|0.0001(0.001| 0.01
Travel per pulse 0.1to| 1to [10to| 100
to to to to to to to to
Unit of travel um/PLS inch/PLS degree/PLS PLS
Constant K for 100 100
conversion into unitof | 1to [10to to 1000| 1to | 10to |100 to| 1000 [ 1to |10 to to 1000 | None
travel

Reference

* For 1um/PLS, set constant K to 10

* For 5um/PLS, set constant K to 50

* The additional program is not required for the unit setting is PLS.

M101 _
¥ [Mov ko k3 v30 H Output signal reset
Error reset
completion
[To  Hoooo K1151 K1 k1 H ALSD75 error reset
Initial
Setting the number of retries | o9
[MoV K3 o7 | etting the number of retries
(to 3 times)
{seT m101 H Error reset completion flag
M9039
| [omov D110 A0 H Loading received shift data
PC RUN
|I| (To be continued) |__1—|
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[2]

(Continued from preceding page)l_T_l

X26
} {seT M13
Servo-on
PB
[FROM HO0000 K816 D11 K1
[waND Hooo1 D11
(
\M23
M23
— —= b1k} {PLs M24
Processing instruction RDY signal ON judgment
X26
—F {RsT M8
Servo-on
PB
r
{ RST M13
r
{ RST co
r
LRST C1
M13 M14 M16
| Pd P4 (
— } 74 vdi Y30
Servo-on Error  Retry flag
request flag set
r
LPLS M5
M13
| [
— | {PLs M17
Servo-on
request
M17
| [
f {RST c2
Retry flag
reset request
X24 M14
P
f 11 {33
Error reset| Error flag
PB
Y33
Alarm reset
X25
yd (
| T \M14
Emergency stop PB
X23
{RsT M8
Servo alarm
r
LRST M13

’
Y38

I

-

}

Servo-on request

Reading A1SD75 1-axis RDY
signal

Masking RDY signal

Current position change
processing instruction

Current position change flag

Resetting ready

Resetting servo-on request

Resetting ABS transmission
counter at servo OFF

Resetting checksum
transmission counter at servo
OFF

Servo-on output

ABS interface start

Setting retry flag

Resetting retry counter

Alarm reset output

Error flag output

Resetting ready

Resetting servo-on request

Servo alarm

(To be continued) El
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Servo-on
control

ABS transfer
retry control

Servo alarm
detection,
alarm reset
control
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2]

(Continued from preceding page)l_z__|

M5
— | [Mov  Ki6 o h
ABS data
transfer
start
{mMov k3 b1 H
{mov ko p2 H
{mMov ko D5 H
{omov ko po H
{omov ko a0 H
r
{RsT co H
r
{RsT ct H
M5
I (vs1 N
ABS data
transfer start
Y31
ABS transfer Checksum counter
mode
co c1 Y31
} v [ {bmovPao D3 H
Counter  Sum ABS transfer|
counter mode
{MovpP Ko A0 H
{FRoMPHO000 k5 D8 KL H
{waND Hooor D8 H
{waND HBooo AL H
r
{PLs M8 H
S 10)
F%otatlon dlrectlon_L/
M18 judgment
| " 1! I
— = D8 KIi | {NEG D4 H
PLS
processing e
command
- « D4 H
r
{NEG p3 H
L= o p3}—{+ « D4 H
ri—l (To be continued)l_a_—l
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Initializing ABS data
transmission counter

Initializing checksum
transmission counter

Initializing checksum register

Initializing ABS data register

Initializing ABS data register

Initializing ABS data register

Resetting ABS transmission
counter

Resetting checksum
transmission counter

ABS transfer mode

Saving ABS 32-bit data

Clearing register

*1 Reading x-axis rotation
direction parameter

Masking rotation direction
parameter

Masking ABS data sign

PLS processing command

Reversing polarity of upper
16 bits

Decrementing upper 16 bits
by 1

Reversing polarity of lower
16 bits

Lower 16 bits=0—
D4 +1=D4

ABS transfer mode
initial setting

ABS transfer mode
control

Absolute position
polarity,A1SD75
rotation direction
setting detection

Reversing absolute
position polarity
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|_3—_| (Continued from preceding page) |_3—_|

M9 co
| I [Mov kixzo D5 H Reading 4 bits

Read ABS data

enabled counter

[wanD Hooo3  Ds  H Masking 2 bits

[wor Ds A0} Adding 2 bits Reading checksum

6bits
(2 bitsx3 times)

{ror k2 H Right rotation of AO 2 bits

D1

(c1 M Counting the number of

checksum data

Completion of reading
[PLS M10 )
L } checksum 2 bits g
M9 co i
| Ly [Mov kix20 b5 H Reading 4 bits

Al
Read ABS data
enabled counter

[wanD Hooo3 D5 H Masking 2 bits

[wor Ds A0 H Adding 2 bits

Reading ABS data
{prRor k2 H Right rotation of A0 2 bits 32 bits
(2 bits x16 times)

{+ b5 D2 02 H Adding checksum

N Counting the number of ABS
data

[is vt H Completlon of reading ABS
2 bits data -
c1
- {rorP k10 H Right rotation of A0 10 bits
Checksum
counter
[waAND Hoo3F A0 H Masking sum check
—= D2 40} (M6 H Sum check OK
Detecting ABS
checksum error
L {<> D2 A0} (M7 H Sum check NG
[mov Ao p6 H Sum check memory
c2
— (v3a )} ABS checksum error ]
Retry counter

|_4_—| (To be continued) |_4_—|
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[4]

(Continued from preceding page) L4—_|

M11
| [RsT v32 H ABS request reset
ABS 2 bits
completion
M10
Checksum 2 bits completion
Y31 X22
| /| [PLs M2 H ABS 2 bits request
ABS transfer Ready to send
mode ABS data
M12
| [seT v32 H ABS request set
ABS 2 bits request
Y32 X22 K1
— | HF {1200 H 10ms delay timer
ABS request Ready to send ABS data
Y32 X22 T200
} 4 | {mMe H Transmitted data read enabled
10ms delay timer -
e r *1: Reading A1SD75 home
} [ DFROPHO000 k0072 DO KL H ition add
Checksum position address (Note 2)
oK e 5
| ) o
I r Inserting constant K for conversion 1
Note 1 D*P KO D3 D3 ) )
( )i L } into the unit of feed per pulse E
| J
Adding home position address
r
{p+P D3 Do p3 H o
7 to absolute position
M6 rmzzt—‘
I Il [seT M8 H ABS data read
— | 1 L y
Checksum Change
o |
) - *1: Changing X-axis current
{DTOP HOO000 K1154 D3 K1 H -
position
r *1: Writing No. 9003 data for
{TO  HO000 K1150 K9003 K1 :|- :
changing current value
{ser vio H Positioning start
Y10 X X st vio Switching start signal off on
— | 11 Zdl A . L
Positioning| Start com-| BUSY completion of positioning
start pletion
XA
Error detection
I_i—l (To be continued) I_S_—l

ABS request
control

Restoring absolute
position data.

Writing absolute
position data to
A1SD75

Note 1. When the unit setting parameter value of the A1SD75 positioning module is changed from "3" (pulse) to "0" (mm), the
unit is X 0.1um for the input value. To set the unit tox1um, add this program to multiple the feed value by 10.

2. The home position address loaded from flash ROM of normal positioning module can be obtained.

For updating the home position address by the home position setting,

refer to (2) (f) Data set type home position return in this Section.
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I_S—_l (Continued from preceding page)l_s—_l

Y39 x26 )
i r 48 {RsT v31 H Resetting ABS transfer mode

ABS communi- Servo-on PB
cation error

Y31 K50
— | (to H ABS transfer mode 5s timer
ABS transfer mode
3l a2 A0 (| ABS request response
' - () 1s timer
ABS transfer ABS request
mode .
Detecting ABS
vl X22 A0 || ABS data send ready g A=
— | +1 (13 H Let communication
ABS transfer Ready to send response 1s timer error
mode ABS data
T0
— (v39 H ABS communication error

ABS transfer NG

T1

_|

ABS request NG

T3

_|

Readying to send ABS data NG

M7 -
— {PLs Mis H ABS transfer retry start pulse
Sum check NG
M15 c2
| 2y [seT M6 H Setting retry flag
Retry start  Retry
counter
D7
{c2  H Retry counter
ABS transfer
M16 K1 retry control
— (T2 )} Retry waiting timer (100ms)
Retry flag set
T2
| [RsT M6 H Resetting retry flag
Retry waiting timer
M9039
- [omov Ao p110 H Saving received shift data
PC RUN .

{eno H
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(d) X-axis program
Do not execute the X-axis program while the ABS ready (M10) is off.

Positioning X-axis start (NP t_e)_ -

mode  command | M10 | :’ ____________________ '| When "M10" (ready to send ABS data) switches on,
} | —— . X-axis start program the X-axis start program is executed by the X-axis
. start command.

| send ABS | b -

(e) Dog type home position return
Refer to the home position return program in the A1SD75 User's Manual.
Note that this program requires a program which outputs the clear (CR) (Y35) after completion of home
position return.
Add the following program:

Home position return
start command

| r Reading 1-axis home position return
— | {FrROM HoOOO K817 D12 kKt H

completion signal

{wanD koo1t6 D12 H Masking home position return completion

{m22 H Home position return processing instruction

M22
= D12 K16} (v35 H Switching clear (CR) on

Processing Home position return
instruction completion judgment
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(f) Data set type home position return
After jogging the machine to the position where the home position (e.g. 500) is to be set, choose the
home position return mode and set the home position with the home position return start (PBON).
After switching power on, rotate the servo motor more than 1 revolution before starting home position
return.
Do not turn ON the clear (CR) (Y35) for an operation other than home position return. Turning it on in
other circumstances will cause position shift.

M9039
| (v10 )} Programmable controller ready
PC RUN
Home position
return mode Y31 X20 X27
| +F {1 I} [PLs M20 | Clear (CR) ON timer request
ABS transfer Positioning Home position
mode completion return start PB
M20 K1
— (110 )} Clear (CR) 100ms ON timer

Clear signal ON
timer request

M21
[seT M21 H Setting data set type home position return request
Data set type home position return request
10 Frst v | Resetting data set type home position return
I L
Clear signal 100ms ON timer request

M21
|

T (35 H Switch clear (CR) on
Data set type home position
return request

_________________________________________________________________________________________________ -
| r Setting X-axis home position address 500 ‘
: [omovp ksoo Do H p . :
! in data register !

(Note 1), i
1 1
1 . . .. 1
! [oTOP HOOOO K72 D9 K1 K *1: Changing X-axis home position address (Note 3)!
S i
L 5 -
1 1
1

(Note 2); [DFROP HO000 K72 D9 ki H i
1 1
B i

[DTOP  HOO000 K1154 D9 K1} *1: Changing X-axis current value
[To HO000 K1150 K9003 K1 H *1:Writing positioning data No. 9003
{seT vio H Starting positioning
Yllo ﬁ i(j, [rsT vio J Switching BUSY signal off to switch start
I 11 Al :
Positioning | Start BUSY L Slgnal off.
start completion
XA

Error detection

Note 1. If the data of the home position address parameter is not written from the A7PHP programming tool or the like
before starting the data set type home position return program, this sequence circuit (Note 1) is required and
the sequence circuit (Note 2) is not required.
2. Contrary to above 2, if the home position address is written in the home position address parameter,
the sequence circuit (Notel) is not required but this sequence circuit (Note 1) is required.
3. Changes are stored temporarily to buffer memory at this time. An additional processing is required
when changes should be reflected to memory for OS or flash ROM. For details, refer to the positioning module user's manual.
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(g) Electromagnetic brake output
During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor
must be at a stop.
Set " L1 L1 [J 1" in parameter No. PA04 of the servo amplifier to make the electromagnetic brake
interlock (MBR) valid.

Y31 X21

o I (v3a Electromagnetic brake output
ABS transfer Brake (MBR)
mode

(h) Positioning completion
To create the status information for servo positioning completion.
During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor
must be at a stop.

Y31 X20
—f { (M A Servo positioning completion
ABS transfer Positioning
mode completion
Y31
ABS transfer
mode
(i) Zero speed

To create the status information for servo zero speed.
During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor
must be at a stop.

Y31 X21
y2 I} (M H Servo zero speed
ABS transfer Zero
mode speed

Y31

ABS transfer
mode

() Torque limiting
To create the status information for the servo torque limiting mode.
During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the torque limiting
must be off.

Y31 X22

T I} (m Servo torque limiting mode
ABS transfer Torque limiting
mode mode
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(3) Sequence program - 2-axis control
The following program is a reference example for creation of an ABS sequence program for the second
axis (Y axis) using a single A1SD75 module. Create a program for the third axis in a similar manner.

(a) Y-axis program

Refer to the X-axis ABS sequence program and create the Y-axis program.

Assign the X inputs, Y outputs, D registers, M contacts, T timers and C counters of the Y axis so that

they do not overlap those of the X axis.

The buffer memory addresses of the A1SD75 differ between the X and Y axes. The instructions marked

*1 in the program of Section 14.8.2 (2), (c) should be changed as indicated below for use with the Y

axis:
[FROMP HO000 K5 D8 Ki]
[DFROP H0000 K0072 D9 K1]
[DTOP HO0000 K1154 D3  K1]
[TO HO000 K1150 K9003 Ki]

[FROMP HO000 K155 D8  K1]
[DFROP H0000 K222 D9  Ki]
[DTOP HO000 K1204 D3  Ki]
[TO HO000 K1200 K9003 Ki]

[Program configuration]

X-axis ABS sequence program
(Program in Section 14.8.2 (2) (c))

Y-axis ABS sequence program E
(Refer to the X-axis program and write the Y-axis ;
program) E

(b) Data set type home position return
Arrange the data set type home position return programs given in Section 14.8.2 (2), (f) in series to
control two axes.
Refer to the X-axis data set type home position return program and create the Y-axis program.
Assign the X inputs, Y outputs, D registers, M contacts and T timers of the Y axis so that they do not
overlap those of the X axis.
The buffer memory addresses of the A1SD75 differ between the X and Y axes. The instructions marked
*1 in the program of Section 14.8.2 (2), (f) should be changed as indicated below for use with the Y axis:

[DTOP HO000 K72 D9 K1] — [DTOP HO000 K222 D9 Ki]

[DTOP HO000 K1154 D9 K1] —> [DTOP HO0000 K1204 D3 Ki]
[TO HO000 K1150 K9003 K1] — [TO HO000 K1200 K9003 Ki]

[Program configuration]

***********************************************

E X-axis data set type home position return program 3
1 (Program in Section 14.8.2 (2) (f)) 3

E Y-axis data set type home position return program :
i (Refer to the X-axis program and write the Y-axis i
E program) i

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
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14.8.3 MELSEC QD75

(1) Connection diagram

Servo amplifier

Q62P CN1
600 A+ 24 DICOM | 20
MA T __2aG DOCOM| 46
LG FG ;
Power>—— INPUT
swPly>—— | AC100/200
| QO02HCPU |
QX40 ABS't i ’ - )
0 N ransmission data bit 0/Positioning completion ABSBO | 22— %
. | 1| N_\_ABS transmission data bit 1/zero speed | ABSBL 23 |
- : 2| AN_ABS transmission data ready/Torque limiting \\ ABST 25 :
. | 3] AA_Trouble l ALM 28— 4
- ! u Alarm reset 3~o
! —— Emergency stop
. 5 N—] EMG 42 HWV—<HT
- | T Servo-on ~ v it
; ' _—=1H iti 1 pper limi
7 lome position re urﬁ:o\o ' TSP Ve N
COM Operation mode | LO_Ol_ | LSN 44 M
—>——W— 8 - ~0— ower limit W
- , T Operation mode Il ~
- l A ] Position start ~
! — Position stop
— ! B \O—‘ "
1 ——JOG + Operation X
— H C JOG——0\O_‘ (Note 3) mode Operating
— : D lb—— 50— | m status
— E OFF | OFF
—>—W— F | OFF | ON | J0OG
oM —
— ON | OFF Home
& position
NC return
ON [ ON Positioning'
QY40 | Servo-on
A -
0 N—=ET A ‘I SON 15 —fw\,—ln-f\
— 1 MN___MNABS transfer mode N L ABSM 17 .
— : 2 | M___MNABS request N kY ABSR 18 |
- : 3] N ANAlarm reset Nt l RES 19 M ! T
— ! 4 1 \ Electromagnetic
| = 1 N A I
— I | 5 | d brake output
— | 6 (Note 4)
7 |
com |+ | —
E 'h 8 \AN\ N—¢ Servo alarm
—— ‘ 9 W N_¢ ABS communication error
- | A WA /N4 ABS checksum error
B W T—
com2 [+ | ™ [t N —— AT
= . [ 3 I NN
L— | N _\&_ - _S___-_-__-__ il Ay
(Note 1)
QD75 Proximity signal (Note 2)
- DOG 3 ——0
— FLS 1 N N
— : RLS 2
— STOP 4
—D— MM CHG 5
COMMON| 6
COMMON| 7
RDY 1 L Servo ready Positioning completion AAANTRD 79 7|
INP 22 7
COMMON| 2 - ———
ﬁCLEAR 13 x = SLPN4—CR 41 MW—
COMMON| 14 5T 7 DOCOM| 47
3 (Note2) ~- - - - - - -~ - —— - l iz 3
MPGO 10 — l — LZR 9 jb\]_
PULSE-| 15 3 PG 11
— R i l . N T Oy T
PULSE-| 17 Y NG 36
_lER 18 : : l \ : : NP 35 :ZDO
ST TS T T T T T % “““““ L LG 30 ——k
(Note 5) SD Plate
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Note 1. For the dog type home position return. Need not be connected for the data set type home position return.
2. For the dog type home position return, connect a QD75 deviation counter clearing signal cable. For the data set type home
position return, connect a cable to the output module of the programmable logic controller.
3. This circuit is provided for your reference.
4. The electromagnetic brake output should be controlled via a relay connected to the programmable controller output.
5. Use the differential line driver system for pulse input. Do not use the open collector system.

14 - 47



14. ABSOLUTE POSITION DETECTION SYSTEM

(2) Sequence program example
(a) Conditions
1) When the servo-on signal and power supply GND are shorted, the ABS data is transmitted at power-
on of the servo amplifier or on the leading edge of the RUN signal after a PC reset operation (PC-
RESET). The ABS data is also transmitted when an alarm is reset or when an emergency stop is
reset.
2) An ABS checksum error is caused (Y3AON) if checksum inconsistency is found in transferred data.
3) The following time periods are measured. If the ON/OFF state does not change within the specified
time, the ABS communication error occurs change within the specified time, the ABS communication
error occurs (Y3A ON):
ON period of ABS transfer mode (Y31)
ON period of ABS request (Y32)
OFF period of reading to send ABS data (X22)
(b) Device list

X input contact Y output contact
X20 ABS transmission data bit O/Positioning completion | Y30 Servo-on
X21 ABS transmission data bit 1/zero speed Y31 ABS transfer mode
X22 ABS transmission data ready/Torgue limiting Y32 ABS request
X23 Servo alarm Y33 Alarm reset
X24 Alarm reset X34 (Note 2) Electromagnetic brake output
X25 Servo emergency stop Y35 (Note 1) Clear
X26 Servo-on Y38 Servo alarm
X27 Home position return start Y39 ABS communication error
X28 Operation mode | Y3A ABS checksum error
X29 Operation mode ||
D register M contact
DO Number of retries MO End of error reset
D9 Home position address: Lower 16 bits M10 Preparation completion
D10 Home position address: Upper 16 bits M11 Servo-on request
D100 to D104 [ For special absolute value restoration instruction | M12 Absolute position restoration command
T timer M13 Absolute value restoration memory
TO Retry wait timer M14 Error flag output
T10 (Note 1) Clear (CR) ON timer M15 Sum check NG
M16 Retry flag
M17 Retry flag reset request
M2Q (Note 2) Clear (CR) ON timer request
M21 (Note ) Data set type home position return request
M100 to M101 | For special absolute value restoration instruction
C counter
CcO Retry counter

Note 1. Required for data set type home position return.
2. Required for electromagnetic brake output.
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(c) ABS data transfer program for X axis

SN403 N13 3
i iy o y Programmable
PLC RUN
e emory controller ready
NO uo¥
H— fuov Kt @s02  } QD75 error reset
Error reset
completion
Initial setting
MoV K3 00 ] Retry fr_equency set
(Set 3 times.)
[ser wo j Error reset completion
flag J
X26
-y fsst w1 ] Servo-on request h

Servo-on PB

%26
A

et wo } Preparation
completion reset

T
Servo-on PB

Servo-on control

Servo-on request

{RsT M1t 1

reset
N1 N1 4 wis
; H—IF fms w2} Absolute value J
?:qrx:;n Emc‘;ruftlag ﬁ:fgfy restoration start
N1t Retry fl t A
} {rLs M7 1 etry llag se
Servo-on
request
NI7
| [rst o ] Retry counter reset
Retry flag
reset request
x24 14
L EPVSN Alarm reset output
|Alarm reset Error flag output
PB
Y33
Al t .
output Servo alarm detection -
alarm reset control
X25
iy 2 e 3y Errorflag output
Emergency
stop PB
x23 .
¥ frst wo } Preparation
Servo alarm completion reset
RsT i ] Servo-on request
reset
@ Y Servo alarm J
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N12 X0
I iy {SET LIK] 1
Absolute QD75 ready
signal
restoration
instruction
{Mov ko D104 ]
N100 N101
F 4 {uov D103 kivso
Absolute Absolute value
value restoration
restoration error completion
completion
M101
} {nov D101 b
Absolute value
restoration
error completion
= Ko D104 {RsT L1K] b
{SET ¥10 1
N3 X20
f i b {0102.0
Absolute | ABS data bit 0
value
restoration
memory
X21
} ®102.1
ABS data bit 1
X22
} —102.2 |
Transmission data
ready flag
—{2. ABRST1 “uo” D100 N100 1
H100 N101
= k213 b0} (Y39 )
Absolute  Absolute value
value restoration
restoration error completion
completion
- 1
= k214 b0} {PLS nis 3
Ni5 €0
i iy {sET 16 X
Sum check Retry
NG counter
Do
(co X
co
I (Y3A .
Retry counter
N16 K1
) {10 )
Retry flag
T0
} {RsT N16 1
Retry waiting timer
{mo
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Absolute value
restoration start flag

Absolute value
restoration status reset

Absolute value
restoration output

Error code storage

Absolute value
restoration start flag

Preparation completion

Absolute value
restoration data
reception

Absolute value
restoration data
reception

Absolute value
restoration data
reception

Special absolute
value restoration
instruction execution

ABS communication
error

Sum check error
detection

Retry flag set

Retry counter

ABS checksum error

Retry wait timer

Retry flag reset

N

Absolute value
restoration

Error detection-retry
control
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(d) X-axis program
Do not execute the X-axis program while the ABS ready (M10) is off.

Positioning X-axis start Note)

mode  command | M10 | T 7| When "M10" (ready to send ABS data) switches on,
f | —— ¢ X-axis start program 1 the X-axis start program is executed by the X-axis
I Readyto ! ! !
! send ABS' L . 4| start command.
Ldata

(e) Dog type home position return
Refer to the home position return program in the QD75 User's Manual.
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(f) Data set type home position return
After jogging the machine to the position where the home position (e.g. 500) is to be set, choose the
home position return mode and set the home position with the home position return start (PBON).
After switching power on, rotate the servo motor more than 1 revolution before starting home position
return.
Do not turn ON the clear (CR) (Y35) for an operation other than home position return. Turning it on in
other circumstances will cause position shift.

Y31 X20 X271 .
Y4 I It [pLs u20 J Clear (CR) ON timer request
Home ABS Positioning Home position
position transfer completion return start PB
return mode
mode

H20 K1 .
L (10 ) Clear (CR) 100ms ON timer
Clear signal ON
timer request

1
T

N21
!

b {st1 w21 1 Setting data set type home position return request
Data set type

home position
return request

T10 5 it
Iy Test w1 ] Resetting data set type home position return
Clear (CR) timer request
w21 .
— (Y35 Switch clear (CR) on
Data set type Clear (CR)
home position
return request
r-—""~""~""~""~""~"""~"""~""~"~"“""~"~"~"~"~"~"~"*" """ "°"/ "7’/ "’/ ;7 ;;°’7 ;7 ;°.7;;°; ;. ;. 7T/ ;9.U;-.;7/.-/.7".7°.°77""r" "~ S, T, T T T T T T T T T T T
| [ouove K00 0 ] Settlng X—QX|S home position address 500 ‘
| in data register !
Moe 1) |
I |
| uo¥ . . . |
I [ONOVP 09 612 3 *1: Changing X-axis home position address
N a1
1 N
e : [DHOVP G672 D3 1 :
Lyl - - - - L) s _
Uo¥ . .
{owove D9 asos ] *1: Changing X-axis current value
Uo¥ e . .
[owov  keoo3 asee | *1: Writing positioning data No. 9003
AT 1 Starting positioning
Y10 X10 XoC i H H i
e [RsT o 3 SW|tch|ng BUSY signal off to switch start
oG e letion BUSY signal off.
X8
Error delection
{END 1

Note 1. If the data of the home position address parameter is not written from the programming tool or the like
before starting the data set type home position return program, this sequence circuit (Note 1) is required and
the sequence circuit (Note 2) is not required.

2. Contrary to above 2, if the home position address is written in the home position address parameter,
the sequence circuit (Notel) is not required but this sequence circuit (Note 1) is required.
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(g) Electromagnetic brake output
During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor
must be at a stop.
Set " L1 L1 [J 1" in parameter No. PA04 of the servo amplifier to make the electromagnetic brake
interlock (MBR) valid.

Y31 X21

o I (v3a Electromagnetic brake output
ABS transfer Electromagnetic brake interlock (MBR)
mode

(h) Positioning completion
To create the status information for servo positioning completion.
During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor
must be at a stop.

Y31 X20
—f { (M A Servo positioning completion
ABS transfer Positioning
mode completion
Y31
ABS transfer
mode
(i) Zero speed

To create the status information for servo zero speed.
During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the servo motor
must be at a stop.

Y31 X21
y2 I} (M H Servo zero speed
ABS transfer Zero
mode speed

Y31

ABS transfer
mode

() Torque limiting
To create the status information for the servo torque limiting mode.
During ABS data transfer (for several seconds after the servo-on (SON) is turned on), the torque limiting
must be off.

Y31 X22

T I} (m Servo torque limiting mode
ABS transfer Torque limiting
mode mode
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(3) Sequence program - 2-axis control

The following program is a reference example for creation of an ABS sequence program for the second

axis (Y axis) using a single QD75 module. Create a program for the third axis in a similar manner.

(a) Y-axis program
Refer to the X-axis ABS sequence program and create the Y-axis program.
Assign the X inputs, Y outputs, D registers, M contacts, T timers and C counters of the Y axis so that
they do not overlap those of the X axis.
The buffer memory addresses of the QD75 differ between the X and Y axes. The instructions marked *1
in the program of Section 14.8.3 (2), (c) should be changed as indicated below for use with the Y axis:

[z.ABRST1 "UO" D100 M100] — [Z.ABRST2 "U0" D100 M100]

[Program configuration]

| X-axis ABS sequence program E
i (Program in Section 14.8.3 (2) (c)) |

i Y-axis ABS sequence program E
{  (Refer to the X-axis program and write the Y-axis ;
! program) E

(b) Data set type home position return
Arrange the data set type home position return programs given in Section 14.8.3 (2), (f) in series to
control two axes.
Refer to the X-axis data set type home position return program and create the Y-axis program.
Assign the X inputs, Y outputs, D registers, M contacts and T timers of the Y axis so that they do not
overlap those of the X axis.
The buffer memory addresses of the QD75 differ between the X and Y axes. The instructions marked *1
in the program of Section 14.8.2 (2), (f) should be changed as indicated below for use with the Y axis:

[DMOVP D9 UO¥G72 ] — [DMOVP D9 U0¥G222 |
[DMOVP UO¥G72 D9 ] - [DMOVP U0¥G222 D9 ]
[DMOVP D9 UO¥1506 | — [DMOVP D9 UO¥1606 |
[DMOVP K9003  UO¥1500 | - [DMOVP D9 UO¥1600 |

[Program configuration]

X-axis data set type home position return program
(Program in Section 14.8.3 (2) (f))

Y-axis data set type home position return program i
(Refer to the X-axis program and write the Y-axis i
program) i
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14.9 Absolute position data transfer errors

14.9.1 Corrective actions

(1) Error list

The number within parentheses in the table indicates the output coil or input contact number of the

A1SD75.
Qutput coil - .
Name Description Cause Action
AD75| 1PG
(Note) Y39 | Y11 |1. The ABS data transfer mode |1. Wiring for ABS transfer mode |Correct the wiring.
ABS signal (Y41) is not completed signal, ABS data request signal,
communication within 5s. or ready to send signal is
error 2. The ready to send signal (X32)| disconnected or connected to
is not turned OFF within 1s the DOCOM terminal.
after the ABS data request 2. PC ladder program wrong. Correct the ladder.
signal (Y42) is turned ON. 3. Faulty PLC output or input Change the input or output
3. The ready to send signal (X32) | module. module.
remains OFF for longer than |4 Faulty printed board in the Change the amplifier
1s. servo amplifier.
5. Power supply to the servo Turn on the power to the servo
amplifier is OFF. amplifier.
ABS data Y3A | Y12 |- ABS data sumcheck resulted in |1. Wiring for the ABS data signal |Correct the wiring.
check sum mismatch four times (ABS bit 0 (PF), bit 1 (ZSP)) is
error consecutively. disconnected or connected to
the SG terminal.
2. PC ladder program wrong. Correct the ladder.
3. Faulty PLC input module. Change the input module.
4. Faulty printed board in the Change the amplifier.
servo amplifier.
Servo alarm Y38 | Y10 [+ Alarm occurred in the servo 1. Emergency stop (EMG) of the |After ensuring safety, turn EMG
amplifier. servo amplifier was turned off. |on.
2. Trouble (ALM) of the servo Refer to Chapter 9 and take
amplifier was turned on. action.

Note. Refer to (2) in this section for details of error occurrence definitions.
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(2) ABS communication error
(a) The OFF period of the ABS transmission data ready signal output from the servo amplifier is checked.
If the OFF period is 1s or longer, this is regarded as a transfer fault and the ABS communication error is
generated.
The ABS communication error occurs if the ABS time-out warning (AL.E5) is generated at the servo
amplifier due to an ABS request ON time time-out.

ON
ABS transfer mode
OFF
« 1s .
1 :
ON : 1
ABS request | l
OFF | ;
| |
ABS transmission ON rii’i’ififoifififififf
data ready OFF } ;
The signal does not come ON |
ABS communication YES
error NO

(b) The time required for the ABS transfer mode signal to go OFF after it has been turned ON (ABS transfer
time) is checked.
If the ABS transfer time is longer than 5s, this is communication error occurs if the ABS time-out warning
(AL.ED5) is generated at the servo amplifier due to an ABS transfer mode completion time time-out.

5s ,

'€ »
~ »i
|
|

ON 46 ‘

ABS transfer mode /L

OFF The signal does not go OFF

ON
ABS request

OFF
ABS transmission ON 1 2 3 4 18 19 i
data ready OFF — | ‘

ABS communication ' =5 ’7

error NO
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(c) To detect the ABS time-out warning (AL.E5) at the servo amplifier, the time required for the ABS request
signal to go OFF after it has been turned ON (ABS request time) is checked. If the ABS request remains
ON for longer than 1s, it is regarded that an fault relating to the ABS request signal or the ABS
transmission data ready (ABST) has occurred, and the ABS communication error is generated.

The ABS communication error occurs if the ABS time-out warning (AL.E5) is generated at the servo
amplifier due to an ABS request OFF time time-out.

ON
ABS transfer mode
OFF
‘< 1s >
ON ' : :
ABS request ‘
OFFf — = .. —_ —
The signal does

ABS transmission ON I

not go OFF
data ready OFF — | l_______‘ ___________ o

ABS communication YES
error NO

14.9.2 Error resetting conditions

Always remove the cause of the error before resetting the error.

Output coil . .
Name Servo status Resetting condition
A1SD75 1PG
ABS communication error Y39 Y11 Ready (RD) off Reset when servo-on (SON) PB
(X26) signal turns off.

ABS checksum error Y3A Y12 Ready (RD) on For A1SD75

Reset when servo-on (SON) PB
(X26) signal turns from off to on.
For FX-1PG

Reset when servo-on (SON) PB
(X26) signal turns off.

Servo alarm Y38 Y10 Ready (RD) on Reset when alarm reset PB turns on
or power switches from off to on.
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14.10 Communication-based ABS transfer system
14.10.1 Serial communication command

The following commands are available for reading absolute position data using the serial communication
function. When reading data, take care to specify the correct station number of the drive unit from where the
data will be read.

When the master station sends the data No. to the slave station (servo amplifier), the slave station returns the
data value to the master station.

(1) Transmission
Transmit command [0][2] and data No. [9][1].

(2) Reply
The absolute position data in the command pulse unit is returned in hexadecimal.

Data 32-bit length (hexadecimal representation)

14.10.2 Absolute position data transfer protocol

(1) Data transfer procedure
Every time the servo-on (SON) turns on at power-on or like, the controller must read the current position
data in the servo amplifier. Not performing this operation will cause a position shift.
Time-out monitoring is performed by the controller.

Servo amplifier Controller

| swoon

Absolute position data
command transmission

————————————

Absolute position
data acquisition

____________

1
I

Current position
acquisition
Current value
change

Position command start

oo
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(2) Transfer method
The sequence in which the base circuit is turned ON (servo-on) when it is in the OFF state due to the
servo-on (SON) going OFF, an emergency stop, or alarm, is explained below. In the absolute position
detection system, always give the serial communication command to read the current position in the servo
amplifier to the controller every time the ready (RD) turns on. The servo amplifier sends the current position
to the controller on receipt of the command. At the same time, this data is set as a position command value
in the servo amplifier.

(a) Sequence processing at power-on

Power ON
supply OFF4
ON
Servo-on
(SON) OFF ‘ " 80ms
Base ON
circuit OFF 1 Bms
—
Ready ON
(RD) OFF

Absolute position data
command transmission

Absolute position data
receive

Current position change
Current position A
XABS dataX

Pulse train command

During this period, get absolute position data.

1) 95ms after the servo-on (SON) has turned on, the base circuit turns on.

2) After the base circuit has turned on, the ready (RD) turns on.

3) After the ready (RD) turned on and the controller acquired the absolute position data, give command
pulses to the drive unit. Providing command pulses before the acquisition of the absolute position
data can cause a position shift.

(b) Communication error
If a communication error occurs between the controller and servo amplifier, the servo amplifier sends
the error code. The definition of the error code is the same as that of the communication function. Refer
to Section 13.3.3 for details.
If a communication error has occurred, perform retry operation. If several retries do not result in a
normal termination, perform error processing.
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(c) At the time of alarm reset
If an alarm has occurred, detect the trouble (ALM) and turn off the servo-on (SON). After removing the
alarm occurrence factor and deactivating the alarm, get the absolute position data again from the servo
amplifier in accordance with the procedure in (a) of this section.

Servo-on ON
(SON) OFF |
I
ON |
Reset |
(RES) OFF :

! ' 95ms
ON | |
Base circuit I
L]
I I |
Trouble ON ‘
|
! —
Ready ON w
(RD) OFF

Absolute position data
command transmission

Absolute position
data receive

Current position change

P
XABS dataX

I
Current position :
I
1
I
|
1

Ut

< >
L >

I |
During this period, get absolute position data.

Pulse train command
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(d) At the time of forced stop reset
210ms after the forced stop is deactivated, the base circuit turns on, and further 5ms after that, the ready
(RD) turns on. Always get the current position data from when the ready (RD) is triggered until before the
position command is issued.
1) When power is switched on in a forced stop status

Power ON
supply OFF
Servo-on ON
(SON) OFF

Emergency stop
(EMG) OFF

|
S
ON |

' 210ms
o ON |
Base circuit OFE
' 5ms
Ready ON ’ |'
(RD) OFF |
Absolute position data |
command transmission |
I
Absolute position |
data receive !
|
: Cfﬁnt position change
Current position XABS dat X
ata

Pulse train command

[t

I
During this period, get absolute position data.

7 Y I A

2) When a emergency stop is activated during servo on
Servo-on ON —‘—I
(SON) OFF

Emergency stop ON
(EMG) OFF . " 95ms
ON '
Base circuit I |
OFF | ' ' 5ms
Ready ON _‘
(RD) OFF

command transmission

Absolute position
data receive

[T17]

Current position a
X ABS dataX

1
Absolute position data |
1
|
1
I
I
1
|
1
1

Current position change

Pulse train command

Ut

>

Y S I

|
During this period, get absolute position data.
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14.11 Confirmation of absolute position detection data

You can confirm the absolute position data with MR Configurator (servo configuration software).
Choose "Diagnostics" and "Absolute Encoder Data" to open the absolute position data display screen.
(1) Choosing "Diagnostics" in the menu opens the sub-menu as shown below:

bet name - [Axis1) [00Station] MR-J
Test

Advan

Alarm WEEREEES Parameters
@i Mo mokor rokation,..

Syskem information display...
Tuning data

Hxis name setking...
Amplifier diagnoskic..,

(2) By choosing "Absolute Encoder Data" in the sub-menu, the absolute encoder data display window appears.

%% Absolute encoder data E]|E|E]

Ahsolute position data Command pulse value
Yalue of each motar edge pulse Command pulse value *
-156501673 -15650167 3
*falue of each command pulse = (COWIC MR ¥ Walue of each motor edge pulze
Encoder data =Current positinn= =Position at power loss=
Absolute encoder dataipulze) Absolute encoder data
CYC{Motor edge pulse value) CYiz0(Motor edge pulse value)
G487 a
Mumber of matar rotationsirey) Mumber of motor rotations
ABS -19108  ABSO 0
*Convert to stating paint by the following expressions.
_ Close
Yalue of each motor edge pulse = ABS X Encoder one revolution counts + (CYC-CYCD) e,

(3) Press the "Close" button to close the absolute encoder data display window.
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App 1. Parameter list

POINT |

* For any parameter whose symbol is preceded by *, set the parameter value
and switch power off once, then switch it on again to make that parameter

setting valid.
Basic setting parameters (PA O ) Gain/filter parameters (PB [ )
No. | Symbol Name Control No. [Symbol Name Control
mode mode
PAO1 [ *STY | Control mode PrS-T PB01| FILT | Adaptive tuning mode (Adaptive filter I) P-S
PAO2 | *REG | Regenerative brake option P*S-T PBO02 | VRFT ([ Vibration suppression control filter tuning P
PAO3 | *ABS | Absolute position detection P mode (Advanced vibration suppression
system control)
PB03 | PST | Position command acceleration/ P
PAO4 [ *AOP1 | Function selection A-1 P-S-T deceleration time constant
(Position smoothing)
PAO5 | *FBP | Number of command input P PB04| FFC |Feed forward gain P
pulses per revolution
PAO6 [ CMX | Electronic gear numerator P PBO05 For manufacturer setting
(Command pulse multiplaying PB06 | GD2 | Ratio of load inertia moment to servo P-S
factor numerator) motor inertia moment
PAQO7 [ CDV | Electronic gear denominator P PBO7 | PG1 [Modelloop gain P
(Command pulse multiplaying PB08| PG2 | Position loop gain P
factor denominator) PB09| VG2 |Speed loop gain P-S
PAO8 | ATU | Auto tuning P-S PB10| VIC | Speed integral compensation P-S
PAO9 | RSP | Auto tuning response P-S PB11| VDC | Speed differential compensation P*S
PA10 | INP | Control mode,regenerative P PB12 For manufacturer setting
brake option selection PB13| NH1 | Machine resonance suppression filter 1 P*S
PAl11 | TLP |Forward torque limit PrS-T PB14 | NHQ1 | Notch form selection 1 P
PA12 [ TLN | Reverse torque limit PrS-T PB15| NH2 | Machine resonance suppression filter 2 P
PA13 | *PLSS | Selection of servo motor stop P PB16 | NHQ2 [ Notch form selection 2 P
pattern at LSP/LSN signal off PB17 For manufacturer setting
PA14 | *POL | Rotation direction selection P PB18 | LPF |Low-pass filter P
PA15 [ *ENR | Encoder output pulses PrS-T PB19 | VRF1 | Vibration suppression control vibration P
PA16 For manufacturer setting frequency setting
to PB20 | VRF2 | Vibration suppression control resonance P
PA18 frequency setting
PA19 [ *BLK | Parameter write inhibit PrS-T PB21 For manufacturer setting
PB22 For manufacturer setting
PB23 | VFBF | Low-pass filter selection P
PB24 | *MVS | Slight vibration suppression control P-S
selection
PB25 | *BOP1 | Function selection B-1 P
PB26 | *CDP | Gain changing selection P-S
PB27| CDL | Gain changing condition P*S
PB28 | CDT | Gain changing time constant P-S
PB29 | GD2B | Gain changing ratio of load inertia P*S
moment to servo motor inertia moment
PB30 | PG2B [ Gain changing position loop gain P
PB31| VG2B [ Gain changing speed loop gain P-S
PB32 | VICB [ Gain changing speed integral P*S
compensation
PB33 | VRF1B | Gain changing vibration suppression P
control vibration frequency setting
PB34 | VRF2B | Gain changing vibration suppression P
control resonance frequency setting
PB35 For manufacturer setting
to
PB45
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App - 2

Extension setting parameters (PC [ [) Extension setting parameters (PC [ [)
No. [Symbol Name Control No. | Symbol Name Control
mode mode
PC01| STA | Acceleration time constant ST PC39| MO1 | Analog monitor 1 offset P*S"'T
PC02| STB | Deceleration time constant ST PC40| MO2 | Analog monitor 2 offset P*S"T
PC03| STC | S-pattern acceleration/ ST PC41 For manufacturer setting
deceleration time constant to
PC04| TQC [Torque command time constant T PC50
PC05| SC1 | lternal speed command 1 S
Iternal speed limit 1 T
PC06| SC2 | lternal speed command 2 S
Iternal speed limit 2 T 1/O setting parameters (PD O 0)
PC07| SC3 | lternal speed command 3 S Control
— No. | Symbol Name
Iternal speed limit 3 T mode
PC08| SC4 | lternal speed command 4 S PD01| *DIAl | Input signal automtic ON selection 1 P=S-T
Iternal speed limit 4 T PD02 For manufacturer setting
PC09| SC5 | Iternal speed command 5 S PD03| *DI1 |Input signal device selection 1 P=S*T
Iternal speed limit 5 T (CN1-pin 15)
PC10| SC6 | lIternal speed command 6 S PD04 | *DI2 |Input signal device selection 2 P=S*T
Iternal speed limit 6 T (CN1-pin 16)
PC11| SC7 |lternal speed command 7 S PDO5 | *DI3 | Input signal device selection 3 P-S*T
Iternal speed limit 7 T (CN1-pin 17)
PC12| VCM [ Analog speed command S PDO6 [ *DI4 | Input signal device selection 4 P-S*T
maximum speed (CN1-pin 18)
Analog speed limit maximum T PDO7 | *DI5 | Input signal device selection 5 P=S-T
speed (CN1-pin 19)
PC13| TLC |[Analog torque command T PD08| *DI6 |Input signal device selection 6 P=S-T
maximum output (CN1-pin 41)
PC14 | MOD1 [ Analog monitor output 1 P-S"T PDO09 For manufacturer setting
PC15| MOD2 [ Analog monitor output 2 P-S*T PD10| *DI8 | Input signal device selection 8 P-S-T
PC16| MBR | Electromagnetic brake P-S'T (CN1-pin 43)
sequence output PD11| *DI9 |Input signal device selection 9 P=S-T
PC17| ZSP | Zero speed P*S*T (CN1-pin 44)
PC18| *BPS | Alarm histiory clear P-S*T PD12 | *DI10 | Input signal device selection 10 P-S"T
PC19 | *ENRS [ Encoder output pulses selection |P*S* T (CN1-pin 45)
PC20| *SNO | Parameter block P-S*T PD13| *DO1 | Output signal device selection 1 P=S*T
PC21| *SOP | communication function P-S T (CN1-pin 22)
selection PD14 | *DO2 | Output signal device selection 2 P-S*T
PC22 | *COP1 | Function selection C-1 S (CN1-pin 23)
PC23 | *COP2 [ Function selection C-2 P-S*T PD15| *DO3 | Output signal device selection 3 P-S-T
PC24 | *COP3 | Function selection C-3 P-S'T (CN1-pin 24)
PC25 For manufacturer setting PD16 | *DO4 | Output signal device selection 4 P=S*T
PC26 | *COP5 | Function selection C-4 P-S (CN1-pin 25)
pPC27 For manufacturer setting PD17 For manufacturer setting
to PD18 | *DO6 [ Output signal device selection 6 P-S*T
PC29 (CN1-pin 49)
PC30| STA2 | Acceleration time constant 2 ST PD19| *DIF | Response level setting P=S*T
PC31| STB2 | Deceleration time constant 2 S-T PD20 | *DOP1 | Function selection D-1 P-S-T
PC32 | CMX2 [ Command pulse multiplying P PD21 For manufacturer setting
factor numerator 2 PD22 | *DOP3 | Function selection D-2 P
PC33| CMX3 | Command pulse multiplying P PD23 For manufacturer setting
factor numerator 3 PD24 | *DOPS5 | Function selection D-4 P*S"T
PC34 | CMX4 [ Command pulse multiplying P PD25 For manufacturer setting
factor numerator 4 to
PC35| TL2 | For manufacturer setting P=S-T PD30
PC36 | *DMD | Status desplay selection P-S-T
PC37| VCO [Analog speed command offset S
Analog speed limit offset T
PC38| TPO [ Analog torque command offset T
Analog torpue limit offset S
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App 2. Signal Layout Recording Paper

\\\\\\/)

\\«\\/\)

\\%/

0s 14 0S s¢ 0s 14
WV ev e WV | & vz WV "6 vZ
8y INOD0Q| €¢ 8y INODOQ €¢ 8y INODO(| €¢
INODOQ v [A[e}e][e] 2C INOD0Q V7 WO2Id 22 INODO v WNO2Id 22
o T2 |wooma o 2 o T2 | oo

St 34 St 0e St 4
vy 6T vy 61 vy 6T
O3 | ey 81 OW3 | ey 8T OW3|"ey 81
44 LT v T 44 LT

152 91 154 9T 152 91
o ST oY ST o ST

6€ vT 6€ vT 6€ vT
8E €T 8E €T 8€E €T | 540

L€ T L€ T ON ["7e ] 9d [zt
9€ TT 9€ TT 9€ | gn T g
¥e 4o |- 6 | 71 ve 1 do | 6 | 71 ve 1 4o -6 | 71

ee |49 ¢ ee |49 8 ee |49 ¢
43 L I a 23 L | a 43 L I a
91 318V 91 g 18V 91 g 18V
o€ S [vq o€ S | va o€ S vq
91 6z 97 [ % 91 621 97 [ % 91 6z ] 97 [ %
8¢ € 1viA 8 IviL|-£ | on 8 fviL| £

77 ]dsTd 77 1dsTd[— 77 1d5Td[
9¢ T 9 T 9 T

TND
apow |01u0d anbio

TND
apow |01u0d paads

TND
apouw [01U0D UoNISOd

App- 3



OonelJ juswow

Appendix

App 3. Status display block diagram
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Appendix

App 4. Combination of servo amplifier and servo motor

The servo amplifier software versions compatible with the servo motors are indicated in the parentheses.
The servo amplifiers whose software versions are not indicated can be used regardless of the versions.

Servo motor Servo amplifigr
(Software version)
HF-KP053 MR-J3-10A
MR-J3-10A1
HF-KP13 MR-J3-10A
MR-J3-10A1
HF-KP23 MR-J3-20A
MR-J3-20A1
HF-KP43 MR-J3-40A
MR-J3-40A1
HF-KP73 MR-J3-70A
HF-SP52 MR-J3-60A
HF-SP102 MR-J3-100A
HF-SP152 MR-J3-200A
HF-SP202 MR-J3-200A
HF-SP352 MR-J3-350A
HF-SP502 MR-J3-500A
HF-SP702 MR-J3-700A
HF-SP51 MR-J3-60A (Version A4 or later)
HF-SP81 MR-J3-100A (Version A4 or later)
HF-SP121 MR-J3-200A (Version A4 or later)
HF-SP201 MR-J3-200A (Version A4 or later)
HF-MP053 MR-J3-10A (Version A4 or later)
MR-J3-10A1 (Version A4 or later)
HF-MP13 MR-J3-10A (Version A4 or later)
MR-J3-10A1 (Version A4 or later)
HF-MP23 MR-J3-20A (Version A4 or later)
MR-J3-20A1 (Version A4 or later)
HF-MP43 MR-J3-40A (Version A4 or later)
MR-J3-40A1 (Version A4 or later)
HFE-MP73 MR-J3- 70A (Version A4 or later)
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REVISIONS

*The manual number is given on the bottom left of the back cover.

Print Data *Manual Number Revision
Oct., 2003 SH(NA)030038-A | First edition
May, 2003 | SH(NA)030038-B |Safety Instructions: 4. (1) HF-SP Series servomotor is added to the environment

conditions.
Compliance with EC directives in EU: 2.(1) Servo amplifiers MR-J3-
60A/100A/200A/350A are added.
HF-SP Series servomotor is added.
Compliance with UL/C-UL standard: (1) Servo amplifiers MR-J3-
60A/100A/200A/350A are added.
HF-SP Series servomotor is added.
(4) Servo amplifiers MR-J3-
60A/100A/200A/350A are added.
Section 1.3: Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Note 2. The torque limit is changed to the effective load ratio.
Section 1.4: The amplifier diagnosis function is added.
Section 1.5 (2): Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 1.6: Servo amplifiers MR-J3-60A/100A/200A/350A are added.
HF-SP Series servomotor is added.
Section 1.7 (2): Added.
Section 1.8 (2): Added.
Section 2.1 (2): Part of the paragraph is changed.
Section 3.2.2: Analog torque limit +10V is changed to 8V.
Section 3.3.1: Paragraph is added.
Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 3.3.3 (2) (4) : Added.
Section 3.4 (1): Error in the CN2 connector signal allotment is corrected.
Section 3.5 (1) (b): Description of speed reached is examined.
Alarm code AL. 47 is added.
Section 3.5 (5): Caution is added.
Section 3.6.2 (1) (a): Note is added.
Section 3.8.2 (3) (a) 2): 0.7us is changed to 0.35ks.
Section 3.10.2 (1): HF-KP Series is added.
Section 3.10.2 (2): HF-SP Series is added.
Section 3.11.4: "POINT" is added.
Section 5.1.4: Parameter No. PA02 MR-RB30 and MR-RB50 is added.
Section 5.1.8 (3): The per-revolution pulse count of the servomotor viewed from
QD75 is examined.
Section 5.2.2: PB01 Paragraph is added.
PBO02 Paragraph is added.
PB23 Paragraph is examined.
Section 5.3.1: PC22 Control mode is examined.
PC13 Setting is changed to "1000.0."
PC23 Part of the paragraph is examined.
PC24 The in-position range unit selection setting is changed to the
fourth digit.
Section 5.4.1: PDO08 Initial value is changed to 00202006h.




Print Data

*Manual Number

Revision

May, 2003

SH(NA)030038-B

Section 5.4.2: List of details is added.
PD24 AL. 47 is added.
Section 6.4: Amplifier diagnosis is added.
Section 6.7 (3) (a) (b): SP2 (CN1-16) is added.
Section 8.2 (3): Paragraph is added.
Part of the paragraph in "POINT" is examined.

Section 9.1: AL. 47 is added.

AL. E8 is added.
Section 9.2: Description of AL. 52 is changed.
Section 9.3: Paragraph is added.

AL. E8 is added.
Section 10: Outline drawing is examined.
Section 10.1 (4): Added.
Section 11.1: ¢. HF-SP152 to 352 is added.
Section 11.2 (1): Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 11.3: HF-SP Series is added.
Section 11.5: Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 12.1.1: The cable and connector set drawing is added and changed.
Section 12.1.2 (1) (a): The CN2 connector signal allotment drawing is changed.
Section 12.1.2 (4) (5): Added.
Section 12.2 (1) (b): Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 12.2 (1) (c): MR-RB30 and MR-RB50 are added.
Section 12.2 (5): MR-RB30 and MR-ORB50 are added.
Section 12.4 (2): The free space of the hard disk is changed to 30MB.
Section 12.4 (2) (c): Added.
Section 12.6 (1): Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 12.6 (2): Cable is added.
Section 12.7: Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 12.8: Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 12.9: Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 12.12 (2) (d): FR-BLF is added.
Section 12.13 (1): Servo amplifiers MR-J3-60A/100A/200A/350A are added.
Section 12.14: HF-3030-UN is added.
Section 14.8.3: Added.
App 4.: Added.

Apr., 2005

SH(NA)030038-C

Servo amplifiers MR-J3-500A/700A are added.
Servo motors HF-MP Series * HF-SP1000/min Series = HF-SP502/702 Series are
added.
Section 1.2 (2): Added.
Section 1.3: Power supply capacity column is deleted.
Plnput and inrush current columns are added.
Section 1.4: Modified to MRZIJW3-SETUP211E.
Brake unit and return converter are added.
Section 1.7: Format is examined.
Section 1.7.1 (3) (4): Added.
Section 1.7.2: Added.
Section 1.8 (3) (4): Added.
Section 2.1 (2): "POINT" is added.
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Revision

Apr., 2005

SH(NA)030038-C

Section 3.1 (1) (2) (3) Titles are examined.
Note 4. is added.
Section 3.1 (4): Added.
Section 3.2.1: Note 12. is added.
Section 3.2.2: Note 12. is added.
Section 3.2.3: Note 10. is added.
Section 3.3.1: "POINT" is added.
Servo amplifier conceptual diagram is deleted.
Regenerative brake option is separated into each case.
Section 3.3.2 (3): Note is added into the drawing.
Section 3.3.3: Sentence is added into "POINT".
Section 3.5 (1) (a): Servo on and servo off condition is deleted.
Part of columns of emergency stop and functions/applications is
examined.
Section 3.5 (1) (b): Zero speed Example is added.
Section 3.5 (3): The minimum pulse width of Encoder Z-phase pulse is changed to
400vs.
Section 3.6.2 (1) (a): Note is added.
Section 3.6.3 (1) (a): Note is added.
Section 3.6.3 (3) (a): Note is added.
Section 3.6.4 (3) (a): Note is added.
Section 3.6.4 (3) (b): Content is examined.
Section 3.6.5 (4) (a): Note is added.
Section 3.7 (3): Sentence is examined.
Section 3.8.1: Part of connection diagram is modified.
Section 3.8.2 (4) (b) 2): Part of drawing is modified.
Section 3.8.2 (6): Drawing is examined.
Section 3.10.2 (2) (b): Connector signal allotment CE05-2A32-17PD-B is added.
Section 3.11.1: Sentence is examined.
Section 4.1.2 (1) (c): Examined.
Section 5.1.1: PA16 Initial value is modified to O.
PA17 - PA18 Initial value is modified to 0000h.
PA19 Name is examined.
Section 5.1.4: Parameter No.PAO2 setting 01 - 08 - 09 are added.
Section 5.1.10: Feedback pulses are changed to droop pulses.
Section 5.2.1: PB14 - PB15 - PB16 - PB18 - PB23 are modified to correspond to
speed control mode.
PB44 Initial value is modified to 0.0
Section 5.2.2: PB02 Sentence is added.
PBO07 Setting range is modified to 1~2000.
PB17 Sentence is examined.
PB26 Expression is examined.
Section 5.3.1: PC20 Errors in writing are modified.
Section 5.3.2: PC12 The case of MR-J3-100A to 700A is added.
PC14 Note 2. is added.
PC15 Note 2. is added.
PC17 Sentence is added.
PC22 Sentence is added.
Section 5.3.3 (1): Parameters are separated into each case.
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Section 5.3.3 (2): Note 2. is added.
Setting A Horizontal axis is changed to 1Mpulse.
Setting B Horizontal axis is changed to 10Mpulse.
Setting C Horizontal axis is changed to 100Mpulse.
Section 6.6.2 (1) (2): Error in Parameter screen is corrected.
Section 8.1: Setting of machine resonance suppression filter 2 is modified to [ ][]
.
Section 8.6.3 (4): Expression for setting parameter is examined.
Chapter 9: Sentence in "POINT" is changed.
Section 9.1: AL.45 - AL.47 Note 1. is added.
Section 9.2: AL.33 Causes 1 - 2 are added.
AL.46 Modified to thermal sensor.
Section 9.3: Caution is added.
AL.E3 Content is added.
Section 10.1 (5) (6): Added.
Section 11.1: d.HF-SP502 - 702 is added.
Section 11.2 (1): Table is examined.
Section 11.3: Dynamic brake time constant is added.
Chapter 12: "WARNING" 10 minutes are modified to 15 minutes.
Section 12.1.1: Combinations of cable and connector sets diagram is examined.
2) Servo amplifier power supply connector is added.
3) Power supply connector set is added.
Section 12.1.2 (1) (a): Encoder connector Crimping tool are added.
Section 12.1.2 (2) (a): Note is added.
Section 12.2 (1): MR-RB31 and MR-RB51 are added.
Section 12.2 (3): Parameter No.PA0O2 setting 01 - 08 - 09 are added.
Section 12.2 (4): "POINT" is added.
Content is examined.
Section 12.2 (5): MR-RB31 and MR-RB51 are added.
Section 12.5 (5) (b): Outline drawing is partially modified.
Section 12.3: Added.
Section 12.4: Added.
Section 12.6 (2) (a): The free space of the hard disk is changed to 130MB.
Section 12.7 (2): Added.
Section 12.8: Part of wiring diagram is added.
Table of crimping terminals and applicable tools is added.
Section 12.16: HF3040A-UN is added.
Section 13.4.1 (5): Current alarm data [0][1] - [0][8] - [O][9] are deleted.
Section 13.4.2 (3): Error in reference page No. is corrected.
Section 13.4.2 (8): Data No. [2] [0] Content is changed.
Data No. [2] [1] The expression of test operation setting is
changed.
Chapter 14: Caution Sentence is added.
Description of AD75! | is deleted.
Section 14.2 (2): QD75 |is added.
Section 14.3 (2): Added.
Section 14.7.3 (2): Part of sentence is examined.
Section 17.8.2 (2) (c): Note 2. is added.
Section 17.8.2 (2) (f): Note 3. is added.
App 6.: Table is examined.
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