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® Safety Instructions @

Please read the instructions carefully before using the equipment.

To use the equipment correctly, do not attempt to install, operate, maintain, or inspect the equipment until
you have read through this Instruction Manual, Installation guide, and appended documents carefully. Do not
use the equipment 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".

A WARN I N G Indicates that incorrect handling may cause hazardous conditions,

resulting in death or severe injury.

Q CAUTION Indicates that incorrect handling may cause hazardous conditions,

resulting in medium or slight injury to personnel or may cause physical
damage.

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

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

‘ Indicates what must be done. For example, grounding is indicated by @ .

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



1. To prevent electric shock, note the following

/\ WARNING

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

@ Ground the servo amplifier and servo motor securely.

@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, it
may cause an electric shock.

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

@ The cables should not be damaged, stressed, loaded, or pinched. Otherwise, it may cause an electric
shock.

@During power-on or operation, do not open the front cover of the servo amplifier. Otherwise, it may cause
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 and periodic inspection, do not remove the front cover of the servo amplifier even if the
power is off. The servo amplifier is charged and you may get an electric shock.

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

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

2. To prevent fire, note the following

/\ CAUTION

@ Install the servo amplifier, servo motor, and regenerative resistor on incombustible material. Installing
them directly or close to combustibles will lead to a fire or smoke generation.

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

@ In order to configure a circuit that shuts down the power supply on the side of the servo amplifier's
power supply, always connect one molded-case circuit breaker or fuse per one servo amplifier between
the power supply and the main circuit power supply (L1/L2/L3) of a servo amplifier. If a molded-case
circuit breaker or fuse is not connected, continuous flow of a large current may cause smoke or a fire
when the servo amplifier malfunctions.

@When using the regenerative resistor, switch power off with the alarm signal. Otherwise, a regenerative
transistor malfunction or the like may overheat the regenerative resistor, causing smoke or a fire.

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




3. To prevent injury, note the following

/\ CAUTION

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

@ Connect cables to the correct terminals. Otherwise, a burst, damage, etc. may occur.

@Ensure that polarity (+/-) is correct. Otherwise, a burst, damage, etc. may occur.

@The servo amplifier heat sink, regenerative resistor, servo motor, etc., may be hot while the power is on
and for some time after power-off. Take safety measures such as providing covers to avoid accidentally
touching them by hands and parts such as cables.

4. Additional instructions

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

(1) Transportation and installation

/\ CAUTION

@ Transport the products correctly according to their mass.

@ Stacking in excess of the specified number of product packages is not allowed.

@Do not hold the front cover when transporting the servo amplifier. Otherwise, it may drop.

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

@Do not get on or put heavy load on the equipment.

@ The equipment must be installed in the specified direction.

@Leave specified clearances between the servo amplifier and the cabinet walls or other equipment.

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

@ Do not block the intake and exhaust areas of the servo amplifier. Otherwise, it may cause a malfunction.

@®Do not drop or strike the servo amplifier and servo motor. Isolate them from all impact loads.

@ When you keep or use the equipment, please fulfill the following environment.

Item Environment
Ambient Operation 0 °C to 55 °C (non-freezing)
temperature | Storage -20 °C to 65 "C (non-freezing)

Ambient Operation
humidity Storage

5 %RH to 90 %RH (non-condensing)

Ambience Indoors (no direct sunlight), free from corrosive gas, flammable gas, oil mist, dust, and dirt
Altitude 2000 m or less above sea level (Contact your local sales office for the altitude for options.)
Vibration resistance 5.9 m/s?, at 10 Hz to 55 Hz (directions of X, Y and Z axes)

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

@®When handling the servo amplifier, be careful about the edged parts such as corners of the servo
amplifier.

@ The servo amplifier must be installed in a metal cabinet.




/\ CAUTION

@®\When fumigants that contain halogen materials such as fluorine, chlorine, bromine, and iodine are used
for disinfecting and protecting wooden packaging from insects, they cause malfunction when entering our
products. Please take necessary precautions to ensure that remaining materials from fumigant do not

enter our products, or treat packaging with methods other than fumigation (heat method). Additionally,
disinfect and protect wood from insects before packing products.

(2) Wiring

/\ CAUTION

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

@®Do not install a power capacitor, surge killer, or radio noise filter (optional FR-BIF(-H)) on the servo
amplifier output side.

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

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

Servo amplifier

@ The connection diagrams in this instruction manual are shown for sink interfaces, unless stated
otherwise.

@ The surge absorbing diode installed to the DC relay for control output should be fitted in the specified
direction. Otherwise, the emergency stop and other protective circuits may not operate.

Servo amplifier

Servo amplifier
or MR-DO1

or MR-DO1
24V DC 24V DC
DOCOM
a (DOCOMD) - 0 (DOCOMD) _
Control output Control output
signal signal

For sink output interface For source output interface

@®\When the cable is not tightened enough to the terminal block, the cable or terminal block may generate
heat because of the poor contact. Be sure to tighten the cable with specified torque.

@ Connecting a servo motor of the wrong axis to U, V, W, or CN2 of the servo amplifier may cause a
malfunction.

@ Configure a circuit to turn off EM2 or EM1 when the main circuit power is turned off to prevent an
unexpected restart of the servo amplifier.




(3) Test run and adjustment

/\ CAUTION

@Before operation, check the parameter settings. Improper settings may cause some machines to operate
unexpectedly.

@Never make a drastic adjustment or change to the parameter values as doing so will make the operation
unstable.

@ Do not get close to moving parts during the servo-on status.

(4) Usage

/\ CAUTION

@When it is assumed that a hazardous condition may occur due to a power failure or product malfunction,
use a servo motor with an external brake to prevent the condition.

@Do not disassemble, repair, or modify the equipment.

@Before resetting an alarm, make sure that the run signal of the servo amplifier is off in order to prevent a
sudden restart. Otherwise, it may cause an accident.

@Use a noise filter, etc. to minimize the influence of electromagnetic interference. Electromagnetic
interference may be given to the electronic equipment used near the servo amplifier.

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

@Use the servo amplifier with the specified servo motor.

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

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

(5) Corrective actions

/\ CAUTION

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

@®When it is assumed that a hazardous condition may occur due to a power failure or product malfunction,
use a servo motor with an electromagnetic brake or external brake to prevent the condition.

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

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

Servo motor \ /
RA
/_<
0 24V DC

Electromagnetic brake

@®\When any alarm has occurred, eliminate its cause, ensure safety, and deactivate the alarm before
restarting operation.
@®Provide an adequate protection to prevent unexpected restart after an instantaneous power failure.




(6) Maintenance, inspection and parts replacement

/\ CAUTION

@ Make sure that the emergency stop circuit operates properly such that an operation can be stopped
immediately and a power is shut off by the emergency stop switch.

@It is recommended that the servo amplifier be replaced every 10 years when it is used in general
environment.

@®When using the servo amplifier that has not been energized for an extended period of time, contact your
local sales office.

(7) General instruction

@To illustrate details, the equipment in the diagrams of this 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 Instruction Manual.

® DISPOSAL OF WASTE @

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

A EEP-ROM life

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

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

- Write to the EEP-ROM due to device changes

* Write to the EEP-ROM due to point table changes

- Write to the EEP-ROM due to program changes

STO function of the servo amplifier

When using the STO function of the servo amplifier, refer to chapter 13 of "MR-J4- A (-RJ) Servo Amplifier
Instruction Manual".
For the MR-J3-D05 safety logic unit, refer to app. 5 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".




Compliance with global standards

For the compliance with global standards, refer to app. 4 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction
Manual".

«About the manual»

You must have this Instruction Manual and the following manuals to use this servo. Ensure to prepare
them to use the servo safely.

Relevant manuals

Manual name Manual No.

MELSERVO MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual SH(NA)030107ENG
MELSERVO MR-J4-_A_-RJ Servo Amplifier Instruction Manual (Modbus-RTU Protocol) (Note | SH(NA)030175ENG
5)

MELSERVO MR-J4-DU_(-RJ)/MR-CR55K _ Instruction Manual (Note 6) SH(NA)030153ENG
MELSERVO-J4 Servo Amplifier Instruction Manual (Troubleshooting) SH(NA)O30109ENG
MELSERVO Servo Motor Instruction Manual (Vol. 3) (Note 1) SH(NA)030113ENG
MELSERVO Linear Servo Motor Instruction Manual (Note 2) SH(NA)0O30110ENG
MELSERVO Direct Drive Motor Instruction Manual (Note 3) SH(NA)030112ENG
MELSERVO Linear Encoder Instruction Manual (Note 2, 4) SH(NA)0O30111ENG
EMC Installation Guidelines IB(NA)67310ENG
Parameter Unit MR-PRUO3 Instruction Manual (MR-J4) SH(NA)030186ENG

Note 1. Itis necessary for using a rotary servo motor.

It is necessary for using a linear servo motor.

It is necessary for using a direct drive motor.

It is necessary for using a fully closed loop system.

It is necessary for using the Modbus-RTU communication function.

It is necessary for using the MR-J4-DU_A_(-RJ) drive unit or MR-CR55K_ converter unit.

o ok wN

This Instruction Manual does not describe the following items. The followings are the same as MR-J4-
_A_-RJ Servo amplifiers. For details of the items, refer to each chapter/section of the detailed explanation
field. "MR-J4-_A_" means "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".

Iltem Detailed explanation
Installation MR-J4-_A_ chapter 2
Normal gain adjustment MR-J4-_A_ chapter 6
Special adjustment functions MR-J4-_A_ chapter 7
Dimensions MR-J4-_A_ chapter 9
Characteristics MR-J4-_A_ chapter 10
ABSOLUTE POSITION DETECTION SYSTEM (only 12.1 MR-J4-_A_ chapter 12
Summary and 12.2 Battery)
USING STO FUNCTION MR-J4-_A_ chapter 13
USING A LINEAR SERVO MOTOR (Note) MR-J4-_A_ chapter 15
USING A DIRECT DRIVE MOTOR MR-J4-_A_ chapter 16
FULLY CLOSED LOOP SYSTEM (Note) MR-J4-_A_ chapter 17
MR-J4-03A6-RJ SERVO AMPLIFIER MR-J4-_A_ chapter 18

Note. For the home position return, refer to each chapter indicated in the detailed
explanation field and chapter 4 in this Instruction Manual.

«Wiring»

Wires mentioned in this Instruction Manual are selected based on the ambient temperature of 40 °C.



«U.S. customary units»

U.S. customary units are not shown in this manual. Convert the values if necessary according to the

following table.

Quantity S| (metric) unit U.S. customary unit
Mass 1 [kg] 2.2046 [Ib]
Length 1 [mm] 0.03937 [inch]
Torque 1 [Nem] 141.6 [oz+inch]
Moment of inertia 1[(x 10 kgem?)] 5.4675 [0z+inch?]
Load (thrust load/axial load) 1[N] 0.2248 [Ibf]
Temperature N [°C] x 9/5 + 32 N [°F]
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1. FUNCTIONS AND CONFIGURATION

The following items are the same as MR-J4-_A_-RJ servo amplifiers. For details, refer to each section
indicated in the detailed explanation field. "MR-J4-_A " means "MR-J4-_A_(-RJ) Servo Amplifier Instruction

Manual".

Detailed explanation

ltem

MR-J4-_A_-RJ 100 W
or more

MR-J4-03A6-RJ

Combinations of servo amplifiers and servo motors

MR-J4-_A_section 1.4

MR-J4-_A_section 18.1.4

Model code definition

MR-J4-_A_section 1.6

MR-J4-_A_section 18.1.6

Structure (parts identification)

MR-J4-_A_ section 1.7

MR-J4-_A_ section 18.1.7

1.1 For proper use of the positioning mode

(1) Servo amplifier/MR Configurator2
The positioning mode is used by the servo amplifier and MR Configurator2 with the following software

versions.

Product name

Model

Software version

Servo amplifier

MR-J4-_A _-RJ 100 W or more

B3 or later

MR-J4-03A6-RJ

Does not depend on the software version.

MR Configurator2

SW1DNC-MRC2-_

1.34L or later

(2) Parameter setting

(a) Selection of the positioning mode
Select a positioning mode with [Pr. PAO1 Operation mode] to use.

[Pr. PAO1]

N

—[ Control mode selection

6: Positioning mode (point table method)
7: Positioning mode (program method)

8: Positioning mode (indexer method)

(b) Positioning control parameters ([Pr. PT_ _])
To enable read/write the positioning control parameters ([Pr. PT_ _ 1), set [Pr. PA19 Parameter

writing inhibit] to "0 0 A B".

(c) Assigning recommended input/output devices
Assign recommended input/output devices to the pins of CN1 in accordance with each chapter of
point table/program/indexer method.
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1.2 Positioning mode specification list

The specifications only of the positioning mode are listed here. For other specifications, refer to section 1.3
and 18.1.3 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".

Item Description
Servo amplifier model MR-J4-_A_-RJ 100 W or more/MR-J4-03A6-RJ
2|13l Operational specifications Positioning with specification of point table No. (255 points) (Note 6, 7)
e}
g % s Absolute Set in the point table.
o| E|E value Setting range of feed length per point: -999999 to 999999 [x105™ um],
| 2| & |Position command -99.9999 to 99.9999 [x10°™ inch], -999999 to 999999 [pulse],
;8 g command method Setting range of rotation angle: -360.000 to 360.000 [degree]
[ .
°|5 input Incremental Set in the point table.
O (Note 1) value Setting range of feed length per point: 0 to 999999 [x10°™ pm],
command 0 to 99.9999 [x105™ inch], 0 to 999999 [pulse],
method Setting range of rotation angle: 0 to 999.999 [degree]

Speed command input Set the acceleration/deceleration time constants in the point table.

P P Set the S-pattern acceleration/deceleration time constants with [Pr. PC03].

System Signed absolute value command method/incremental value command method

Analog override 0V DC to +10 V DC/0% to 200%

Torque limit Set with parameter or external analog input (0 V DC to +10 V DC/maximum torque)

—~ [0}
o % Signed 6-digit BCD digital switch or contact input
S |>@ Setting range of feed length: -999999 to 999999 [x105™ um],
g |S83 -99.9999 to 99.9999 [x105™ inch], -999999 to 999999 [pulse],
3 2 E% Setting range of rotation angle: -360.000 to 360.000 [degree]
£ |<8¢
2
-
BCD input £ |— g Signed 6-digit BCD digital switch or contact input
8 |8¢€ Setting range of feed length: 0 to 999999 [x10°™ pm],
5 |23 0 to 99.9999 [x10°™ inch], 0 to 999999 [pulse],
Z |e8< Setting range of rotation angle: 0 to 999.999 [degree]
o OF (4]
o [ESE
Speed Selects the rotation speeds and acceleration/deceleration times of
command the point table No. 1 to 15 by a contact input.
input Set the S-pattern acceleration/deceleration time constants with [Pr. PCO3].
System Signed absolute value command method/incremental value command method
— [0}
© (—3“ Setting of position command data with RS-422/RS-485 communication
s | 2 3@ Setting range of feed length per point: -999999 to 999999 [x10°™ um],
P § 583 -99.9999 to 99.9999 [x10°™ inch], -999999 to 999999 [pulse],
2 2 13 E% Setting range of rotation angle: -360.000 to 360.000 [degree]
S| £ |<8¢€
.| 8|z
a | 8| 2|2 , 5 , o
£ g £ |— g Setting of position command data with RS-422/RS-485 communication
< g 8 |8€ Setting range of feed length per point: 0 to 999999 [x10°™ um],
i g 5 |23 0 to 99.9999 [x10°™ inch], 0 to 999999 [pulse],
c © Z (885 Setting range of rotation angle: 0 to 999.999 [degree]
© 0 2 |6=20
€ @ & cO¢
I =>
8 2 Speed Selects the rotation speed and acceleration/deceleration time constant
_5 § command through RS-422/RS-485 communication.
3 ;.f) input Set the S-pattern acceleration/deceleration time constants with [Pr. PC03].
o
o X | System Signed absolute value command method/incremental value command method
€ . I Program language (program with MR Configurator2)
g Operational specifications Program capacity: 640 steps (256 programs)
E Absolute Set with program language.
value Setting range of feed length: -999999 to 999999 [x105™ um],

Position command -99.9999 to 99.9999 [><10STM inch], -999999 to 999999 [pulse],

command method Setting range of rotation angle: -360.000 to 360.000 [degree]

input Incremental Set with program language.

(Note 1) value Setting range of feed length: -999999 to 999999 [x105™ pm],
command -99.9999 to 99.9999 [x10°™ inch], -999999 to 999999 [pulse],
method Setting range of rotation angle: -999.999 to 999.999 [degree]

Set servo motor speed, acceleration/deceleration time constants,

Speed command input and S-pattern acceleration/deceleration time constants with program language.

S-pattern acceleration/deceleration time constants are also settable with [Pr. PC03].

System Signed absolute value command method/signed incremental value command method

Analog override Set with external analog input (0 V DC to +10 V DC/0% to 200%)

Torque limit Set with parameter or external analog input (0 V DC to +10 V DC/maximum torque)
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Positioning mode

Item Description
T3 . I Positioning by specifying the station position (Note 7
2 2 Operational specifications 9y ‘p ving L p ( )
S The maximum number of divisions: 255
_g £ Speed command input Selects the rotation speed and acceleration/deceleration time constant by a contact input.
é System Rotation direction specifying indexer/shortest rotating indexer
g Digital override Selects the override multiplying factor by a contact input.
o Torque limit Set with parameter or external analog input (0 V DC to +10 V DC/maximum torque)
S8 Eac.h. . Point table No. input method/position data input method
o o positioning - s
E|E operation Operates each positioning based on position command and speed command.
S | § | Point
S| o ;
'*§ '}E table /c-\:r:(t)irr?f;fs Varying-speed operation (2 to 255 speeds)/automatic continuous positioning operation (2 to 255 points)/
218 positioning automatic continuous operation to a point table selected at startup/
O _g operation automatic continuous operation to the point table No. 1
g Program Depends on settings of program language.
% Rotation
2 L
ggzgitfl;)i:g Positions to the specified station. Rotation direction settable
Indexer | inqexer
Shortest Positions to th ified station. Rotates in the shorter direction from th t positi
rotating indexer ositions to the specified station. Rotates in the shorter direction from the current position.
] JOG operation Executes a contact input or an inching operation with the RS-422/RS-485 communication function based on
g Point speed command set with parameters.
table/
_5 rogram Manual pulse Manual feeding is executed with a manual pulse generator.
= | Prog generator o .
g operation Command pulse multiplication: select from x1, x10, and x100 with a parameter.
% JOG operation Decelerates to a stop regardless of the station.
>
c | Indexer [station JOG Rotates in a direction specified by the rotation direction decision when the start signal turns on.
= operation Positions to the nearest station where the servo motor can decelerate to a stop when the start signal turns off.
3 g Returns to home position upon Z-phase pulse after passing through the proximity dog.
g §’ Dog type home position address settable/home position shift amount settable/home position return direction selectable/
g \5_ automatic retract on dog back to home position/automatic stroke retract function
° (%: Returns to home position upon the encoder pulse count after touching the proximity dog.
S | = | Count type Home position return direction selectable/home position shift amount settable/home position address settable/
= c
'g E automatic retract on dog back to home position/automatic stroke retract function
3 Data set type Returns to home position without dog.
g YP Sets any position as a home position using manual operation, etc./home position address settable
T
Stopper type Returns to home position upon hitting the stroke end.
Pper byp Home position return direction selectable/home position address settable
Home posmor? Ilgnorance Sets a home position where SON (Servo-on) signal turns on.
(servo-on position as Home position address settable
home position) p
Returns to home position based on the rear end of the proximity dog.
Dog type rear end - - o . .
reference Home position return direction selectable/home position shift amount settable/home position address settable/
automatic retract on dog back to home position/automatic stroke retract function
Returns to home position based on the front end of the proximity dog.
Count type front end . L " . o
reference Home position return direction selectable/home position shift amount settable/home position address settable/
automatic retract on dog back to home position/automatic stroke retract function
Returns to home position upon the first Z-phase pulse based on the front end of the proximity dog.
Dog cradle type Home position return direction selectable/home position shift amount settable/home position address settable/
automatic retract on dog back to home position/automatic stroke retract function
Returns to home position upon the Z-phase pulse right before the proximity dog based on the front end of the
Dog type last Z-phase proximity dog.
reference (Note 4) Home position return direction selectable/home position shift amount settable/home position address settable/
automatic retract on dog back to home position/automatic stroke retract function
Dog t front end Returns to home position to the front end of the dog based on the front end of the proximity dog.
recf)gre?; ronten Home position return direction selectable/home position shift amount settable/home position address settable/
automatic retract on dog back to home position/automatic stroke retract function
Dogless Z-phase Returns to home position to the Z-phase pulse with respect to the first Z-phase pulse.
reference (Note 4) Home position return direction selectable/home position shift amount settable/home position address settable
S . . Returns to home position upon Z-phase pulse after an external limit is detected.
X | Torque limit changing dog L N " . "
g type Home position return direction selectable/home position shift amount settable/home position address settable
f=

Torque limit automatic changing function

Torque limit changing data
set type

Returns to home position without external limits.
Sets any position as home position/home position address settable/torque limit automatic changing function

Automatic positioning to home
position function (Note 2)

High-speed automatic positioning to a defined home position

Other functions

Absolute position detection/backlash compensation/overtravel prevention with external limit switch
(LSP/LSN)/software stroke limit/mark detection function (Note 3)/override

1-3
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Note 1.

STM is the ratio to the setting value of the position data. STM can be changed with [Pr. PTO3 Feeding function selection].
The automatic positioning to home position function is not available with the program method and the indexer method.
Indexer method does not have the mark detection function.

Dog type last Z-phase reference home position return and dogless Z-phase reference home position return type are not
compatible with direct drive motors and incremental linear encoders.

For MR-J4-_A_-RJ servo amplifiers with a capacity of 100 W or more, the RS-485 communication is available with the servo
amplifiers manufactured in November, 2014 or later.

For MR-J4-03A6-RJ servo amplifiers, point table No. 1 to No. 99 can be set with the operation section (4 push buttons). Use
MR Configurator2 to set point table No. 100 to 255. (Refer to section 3.2.5.)

For MR-J4-03A6-RJ servo amplifiers, up to six points of DO are available; therefore, PTO (Point table No. output 1) to PT7
(Point table No. output 8) or PS0 (Station output 1) to PS7 (Station output 8) cannot be outputted simultaneously.
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1.3 Function list

POINT

CP: Positioning mode (point table method)
CL: Positioning mode (program method)
PS: Positioning mode (indexer method)

@The symbols in the control mode column mean as follows.

The following table lists the functions of this servo. For details of the functions, refer to each section
indicated in the detailed explanation field. "MR-J4- A " means "MR-J4-_A (-RJ) Servo Amplifier Instruction

Manual".
Control mode
Function Description § 2o e)i)?gil?i?)n
T O |
(@]
This function achieves a high response and stable control following the ideal
model. The two-degrees-of-freedom model adaptive control enables you to
set a response to the command and response to the disturbance separately.
Model adaptive control Additionally, this function can be disabled. To disable this function, refer to OlO|0O
section 7.5 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual". This is
available with servo amplifiers with software version B4 or later. Check the
software version using MR Configurator2.
Positioning mode Set 1 tp 255 point tables iq advance, and select any point. table to perform
(point table method) operation in accordance with the set values. To select point tables, use O Chapter 4
external input signals or communication function.
Positioning mode Set 1 tg 256 programs in a.dvance and select any program to perform
(program method) operation in accordance with the programs. To select programs, use O Chapter 5
external input signals or communication function.
Positioning mode Set.2. to 255 divided staFions in.a.dvance to perform opera.tion to the station
(indexer method) positions. To select station positions, use external input signals or O | Chapter 6
communication function.
Roll feed display function Positions based on sggcified travel distance from a status display "0" of olo Section 4.5
current/command positions at start.
Current
position When the mark detection signal turns on, the current position is latched. The Section
latch latched data can be read with communication commands. o0 12.2.1
Mark function
detection Interruot When MSD (Mark detection) turns on, this function converts the remaining
i p. distance to the travel amount set in [Pr. PT30] and [Pr. PT31] (Mark sensor Section
?uonséilig:mg stop travel distance). ©10 12.2.2
This is available with servo amplifiers with software version B7 or later.
When the unit of position data of the automatic operation or manual
operation is set to degree, the detection of [AL. E3.1 Multi-revolution counter
. . travel distance excess warning] is disabled and the home position is retained .
Infln!te feed function even if the servo motor rotates 32768 revolutions or more are in the same OO0 Section
(setting degree) direction. Thus, the current position is restored after the power is cycled. 12.3
This function can be used with the absolute position detection system.
This is available with servo amplifiers with software version B7 or later.
This function enables the encoder following function, mark sensor input
compensation function, synchronous operation using positioning data, and
synchronous interpolation operation.
Simple cam function This function is not available with the servo amplifier to which the MR-D30 olo Section
unit has been connected. This is available with servo amplifiers with 121

software version B7 or later.
This function will be available with MR-J4-03A6-RJ servo amplifiers in the
future.
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Control mode

Function Description 8 a o Detailed
g ol? explanation
(@]
Dog type/count type/data setting type/stopper type/home position
ignorance/dog type rear end reference/count type front end reference/dog olo Section 4.4
home position return cradle type/dog type last Z-phase reference/dog type Z-phase Section 5.4
reference/dogless Z-phase reference
Torque limit changing dog type/torque limit changing data set type O | Section 6.4
High-resolution encoder of 4194304 pulses/rev is used as the encoder of the
High-resolution encoder rotary servo moFor compatible with the MELSERVO-'J4 se!'ies. However, the ololo
encoder resolution of the rotary servo motor compatible with MR-J4-03A6-
RJ servo amplifiers will be 262144 pulses/rev.
. Home position return is required only once, and not required at every power-
dA:tSe%ItLiJ;?\ Z‘;;g:: on. Only "1_2_.1 $ummary" and "12.2 Battery" will be appropriate references O|lO0| 0O (li/lhz-thihpé_
for the positioning mode.
Gai o . You can switch gains during rotation/stop, and can use input devices to MR-J4-_A_
ain switching function . . - . :
switch gains during operation. section 7.2
Advanceq vibration This function suppresses vibration at the arm end or residual vibration. MR'.‘M'—A—
suppression control Il section 7.1.5
Machine resonance This is a filter function (notch filter) which decreases the gain of the specific MR-J4-_A_
suppression filter frequency to suppress the resonance of the mechanical system. section 7.1.1
Shaft resonance Whgn a Ipe}d is mounted to the servo motor .shaf't, resonance by shaft torsion MR-J4- A
s during driving may generate a mechanical vibration at high frequency. The O|lO|0O -
suppression filter L . ) section 7.1.3
shaft resonance suppression filter suppresses the vibration.
Adaptive filter Il Servo amplifier detects mechanica] resonance and sets filter characteristics MR-.J4-_A_
automatically to suppress mechanical vibration. section 7.1.2
Low-pass filter Suppressgs _high-frequency resonance which occurs as servo system MR-_J4-_A_
response is increased. section 7.1.4
Analyzes the frequency characteristic of the mechanical system by simply
Machine analyzer function :crwg}ﬁic:irhg an MR Configurator2 installed personal computer and servo ololo
MR Configurator2 is necessary for this function.
) This function provides better disturbance response in case low response
Robust filter level that Ioadpto motor inertia ratio is high fofsuch as roll send axeps. [Pr. PE41]
iljlg:)]:gslgirg::%r;ntrol Suppresses vibration of +1 pulse generated at a servo motor stop. OO [Pr. PB24]
. Position commands can be multiplied by 1/864 to 33935. OO [Pr. PAOG]
Electronic gear — —
Position commands can be multiplied by 1/9999 to 9999. O | [Pr. PAO7]
. Automatically adjusts the gain to optimum value if load applied to the servo MR-J4-_A
Auto tuning motor shaft \yariejs. ° i PP O|0|0 section 6.3
Used when the regenerative option cannot provide enough regenerative
. power. MR-J4-_A
Brake unit Can be used for the 5 kW or more servo amplifier. ©l0|0 section 11.3
This is not available with MR-J4-03A6-RJ servo amplifiers.
Used when the regenerative option cannot provide enough regenerative
Power regeneration power. MR-J4-_A
converter Can be used for the 5 kW or more servo amplifier. 0|00 section 11.4
This is not available with MR-J4-03A6-RJ servo amplifiers.
Used when the built-in regenerative resistor of the servo amplifier does not MR-J4- A
Regenerative option have sufficient regenerative capability for the regenerative power generated. section 112
This is not available with MR-J4-03A6-RJ servo amplifiers. ’
Alarm history clear Alarm history is cleared. O O | [Pr. PC18]
[Pr. PD04]
[Pr. PD06]
[Pr. PD08]
[Pr. PD10]
. . . . [Pr. PD12]
Input signal selection ST1 (Forward rotation start), ST2 (Reverse rotation start), and SON (Servo-
(device settings) on) and other input device can be assigned to any pins. O | O | O |[Pr.PD14]
[Pr. PD18]
[Pr. PD20]
[Pr. PD22]
[Pr. PD44]
[Pr. PD46]




1. FUNCTIONS AND CONFIGURATION

Control mode

i - Q Detailed
Function Description o] )
g o | @ | explanation
(@]
Pr. PD23] to
Outout signal selecti The output devices including MBR (Electromagnetic brake interlock) can be {Pr PDZG}
(dlé\?igess:gtr;; sse) ection assigned to certain pins of the CN1 connector. olo|lo P ' PD28
9 However, [Pr. PD47] is not available with MR-J4-03A6-RJ servo amplifiers. {P[ PD47}
Section 3.1.8
Section 3.2.8
Output signal (DO) forced | Output signal can be forced on/off independently of the servo status. ololo MR-J4- A_
output Use this function for checking output signal wiring, etc. section 4.5.8
section
18.5.9
Command pulse selection | Supports only A-axis/B-axis pulse trains. OO [Pr. PA13]
Torque limit Servo motor torque can be limited to any value. O|lO0| 0O EE: EQE}
Servo status is shown on the 5-digit, 7-segment LED display. ge;cgon
Status display For MR-J4-03A6-RJ servo amplifiers, the servo status is shown on the 3- O|O|0O S.e<.:tion
digit, 7-segment LED display. 329
Section
External I/O signal display | On/off statuses of external I/O signals are shown on the display. O|lO0| 0O ?S).el-:;on
3.27
Alarm code output It;‘itagoa(ljlzrm has occurred, the corresponding alarm number is outputted in 3- ol oo |chapters
Section
3.1.8
Section
3.1.9
Section
. o ) ) 3.2.8
Jog operation/positioning operation/motor-less operation/DO forced Section
Test operation mode output/program opgratlon/smgle-step feed - . ololol329
However, MR Configurator2 is necessary for positioning operation, program MR-J4- A
operation, and single-step feed. section 4.5.8
section 4.5.9
section
18.5.9
section
18.5.10
Analog monitor output Servo status is outputted in terms of voltage in real time. {Ei Eglg}
MR Configurator2 Using a persongl qomputer, you can perform the parameter setting, test o o MR-.J4-_A_
operation, monitoring, and others. section 11.7
Linear servo system can be configured using a linear servo motor and linear
encoder. MR-J4- A
Linear servo system For the home position return, refer to the chapter indicated in the detailed O|0O cha- te;'—1 5
explanation field and section 4.4.15. P
This is not available with MR-J4-03A6-RJ servo amplifiers.
The direct drive servo system can be configured to drive a direct drive MR-J4- A
Direct drive servo system | motor. o|lo|lo chapter 16
This is not available with MR-J4-03A6-RJ servo amplifiers. P
Fully closed loop system can be configured using the load-side encoder.
Fully closed 10op system For the home position return, refer to the chapter indicated in the detailed MR-J4-_A_
Y P sy explanation field and section 4.4.16. |0 chapter 17
This is not available with MR-J4-03A6-RJ servo amplifiers.
MR-J4-_A_
g . Gain adjustment is performed just by one click on a certain button on MR section 6.2
One-touch tuning Configurator2 or operation section. 0l10|0 section
18.5.4




1. FUNCTIONS AND CONFIGURATION

Control mode

Function Description § 2l exDT;ilet}iin
T O | p
(@]
This function which complies with the SEMI-F47 standard enables to avoid MR-J4- A
triggering [AL. 10 Undervoltage] using the electrical energy charged in the section 7.4
SEMI-F47 function capaci_tor in case that an instantaneous power failure occurs during olo|lo [Pr. PA20]
operation. [Pr. PF25]
This is not available with MR-J4-03A6-RJ servo amplifiers. ’
This function makes the equipment continue operating even under the
condition that an alarm occurs.
. . The tough drive function includes two types: the vibration tough drive and MR-J4-_A_
Tough drive function the instantaneous power failure tough drive. 0|00 section 7.3
MR-J4-03A6-RJ servo amplifiers are not compatible with the instantaneous
power failure tough drive.
This function continuously monitors the servo status and records the status
transition before and after an alarm for a fixed period of time. You can check
the recorded data on the drive recorder window on MR Configurator2 by
) ) clicking the "Graph" button.
Drive recorder function However, the drive recorder will not operate on the following conditions. O[O | O |[Pr.PAZ3]
1.You are using the graph function of MR Configurator2.
2.You are using the machine analyzer function.
3.[Pr. PF21] is set to "-1".
This amplifier complies with the STO function as functional safety of IEC/EN MR-J4- A
STO function 61800-5-2. You can create a safety system for the equipment easily. OoOlo|lo chapter_13_
This is not available with MR-J4-03A6-RJ servo amplifiers.
You can check the cumulative energization time and the number of on/off
_ times of the inrush relay. This function gives an indication of the replacement
Servo amplifier life . - . .
) ; ) time for parts of the servo amplifier including a capacitor and arelay before | O | O | O
diagnosis function .
they malfunction.
MR Configurator2 is necessary for this function.
This function calculates the power running energy and the regenerative
Power monitoring function | power from the data in the servo amplifier such as speed and current. Power | O | O | O
consumption and others are displayed on MR Configurator2.
From the data in the servo amplifier, this function estimates the friction and
Machine diagnosis vibrational component of the drive system in the equipment and recognizes
function an error in the machine parts, including a ball screw and bearing. ©l0|0
MR Configurator2 is necessary for this function.
This function improves the response delay occurred when the machine
Lost motion compensation | moving direction is reversed. This is used with servo amplifiers with software MR-J4-_A
function version B4 or later. Check the software version of the servo amplifier with O0l0|0 section 7.6
MR Configurator2.
This function sets constant and uniform acceleration/deceleration droop
Super trace control pulses to almost 0. This is used with servo amplifiers with software version ololo MR-J4-_A
B4 or later. Check the software version of the servo amplifier with MR section 7.7
Configurator2.
Lo Limits travel intervals using LSP (Forward rotation stroke end) and LSN
Limit switch (Reverse rotation stroke end). O0l0|0
Enables smooth acceleration and deceleration.
S-pattern Set S-pattern. ac_celeration/decgleration time.constants with [Pr. PCO03]. [Pr. PCO3]
acceleration/deceleration Compareq with linear gccglerathn/deceleratlon, the OO section 5.2.2
acceleration/deceleration time will be longer for the S-pattern
acceleration/deceleration time constants regardless of command speed.
. Limits travel intervals by address using parameters. .
Software limit Enables the same function with the limit switch by setting parameters. o0 Section 7.4
. Limits a servo motor speed with analog inputs. .
Analog override A value can be changed from 0% to 200% for a set speed. O|0 Section 2.4
. . . [Pr. PT42]
A commanded speed multiplied by an override value selected with OVR [Pr. PT43]
Digital override (Override selection) will be an actual servo motor speed. @) n
A value can be changed from 0% to 360% for a set speed. Ze:tdlfo(r;)




1. FUNCTIONS AND CONFIGURATION

Control mode

Function Description § 2l exDT;ilet}i(ln
T O | p
(@]
. -, . . Section
After an operation travels to a target position with a JOG operation or 3.1.10
Teaching function manual pulse generator operation, pushing the SET button of the operation @) Section
part or turning on TCH (Teach) will import position data. 3210
MR-DO01 is an extension I/O unit that can extend the input/output signals of
. .. | MR-J4-_A_-RJ servo amplifiers.
MR-DO1 extension /O unit MR-DO01 extension I/O unit is available with servo amplifiers with software O | O | O |Chapter 11
version B7 or later.
The Modbus protocol uses dedicated message frames for the serial
communication between a master and slaves. Using the functions in the MR-J4-_A -
message frames enables to read or write data from/to parameters, write RJ Sgrvo
input commands, and check operation status of servo amplifiers. When the Ampllflgr
Modbus-RTQ . indexer method is used, there are functional restrictions. ololo Instruction
communication function . oo i . . Manual
This function is supported by MR-J4-_A_-RJ servo amplifiers with a capacity (Modbus-
of 100 W or more manufactured in November, 2014 or later. RTU
This function will be available with MR-J4-03A6-RJ servo amplifiers in the Protocol)
future.
High-resolution analog The analog input resolution can be increased to 16 bits. This function is
available with servo amplifiers manufactured in November 2014 or later. O|0O [Pr. PC60]

input (VC)

This is not available with MR-J4-03A6-RJ servo amplifiers.




1. FUNCTIONS AND CONFIGURATION

1.4 Configuration including peripheral equipment

@ Connecting a servo motor of the wrong axis to U, V, W, or CN2 of the servo

ACAUTION amplifier may cause a malfunction.

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

(1) MR-J4-_A _-RJ 100 W or more
The following illustration is an example of MR-J4-20A-RJ.

RST
(Note 2)
pPower suppty -~ T TT TS === b *****I***'*‘
! ersona
Molded-case [—— ! computer |
circuit breaker .z] I MR Configurator2 :
(MCCB) CN5 | |
| |
N | |
f—/ V OPEN : :
(Note 3) o f %D oNe M
Magnetic y — O = .
contactor [ ( H Analog monitor
(MC) e e {70
m@o [ CN3  To RS-422/RS-485 communication
(Note D]]]_ : controller, parameter unit, etc.
= f i ﬂi {00 N T 5505 sevety
- \~Jo-L
Line noise filter | — 5 logic unit
(FR-BSFO1) ), - 0l 0,
4 ( c
- D (Note 5)
/ 100 °
s )0 CN1
Y| || |
q! L1 ( v N o
([ L2 o yu([m|
s A

Power factor [P ) CN2
improving DC |E ﬂm
reactor P4
(FR-HEL) ﬂl:l +— CN2L (Note 4)

P+
Regenerative © o H CN4 Battery
option o /

Cc
) L11 y

v
L21

1-10



1. FUNCTIONS AND CONFIGURATION

Note 1. The power factor improving AC reactor can also be used. In this case, the power factor improving DC reactor cannot be used.
When not using the power factor improving DC reactor, short P3 and P4.
2. A 1-phase 200 V AC to 240 V AC power supply may be used with the servo amplifier of MR-J4-200A-RJ or less. For 1-phase
200 V AC to 240 V AC, connect the power supply to L1 and L3. Leave L2 open. For power supply specifications, refer to
section 1.3 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".
3. Depending on the main circuit voltage and operation pattern, bus voltage decreases, and that may cause the forced stop
deceleration to shift to the dynamic brake deceleration. When dynamic brake deceleration is not required, slow the time to turn

off the magnetic contactor.

4. When using MR-J4-_A_-RJ servo amplifiers with a capacity of 100 W or more in the linear servo system or in the fully closed
loop system, connect an external encoder to this connector. Refer to Table 1.1 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction
Manual" and "Linear Encoder Instruction Manual" for the connectible external encoders.

5. Always connect between P+ and D terminals. When using the regenerative option, refer to section 11.2 of "MR-J4-_A_(-RJ)
Servo Amplifier Instruction Manual".

(2) MR-J4-03A6-RJ

48 V DC ma

in circuit power supply

48V DC
power
supply

24V DC
power
supply

- +

|

|

|

|

1

|

; | S

|

1

! Circuit
| protector
| 4 .

|

Personal

24V DC ma

Relay

in circuit power supply

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

24V DC
power
supply

R

Circuit
protector

CN1

g
0
U

]
!

|
|
I computer
|
|
|

(=fos of os of

oHE——I0|

CN3
CN4
—
e = =
CHARGE —
[e]
mumu| CNP1 ==
5 ]

Servo motor

Manual pulse generator

Junction terminal block

Note. For details, refer to section 18.3.2 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".

1- 11



1. FUNCTIONS AND CONFIGURATION

MEMO
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2. SIGNALS AND WIRING

2. SIGNALS AND WIRING

@Any person who is involved in wiring should be fully competent to do the work.
@Before wiring, turn off the power and wait for 15 minutes or more until the charge
lamp turns off. Then, confirm that the voltage between P+ and N- is safe with a
voltage tester and others. Otherwise, an electric shock may occur. In addition,

when confirming whether the charge lamp is off or not, always confirm it from the
front of the servo amplifier.
AWARN IN GG @Ground the servo amplifier and servo motor securely.

@®Do not attempt to wire the servo amplifier and servo motor until they have been
installed. Otherwise, it may cause an electric shock.

@The cables should not be damaged, stressed, loaded, or pinched. Otherwise, it
may cause an electric shock.

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

@ Wire the equipment correctly and securely. Otherwise, the servo motor may
operate unexpectedly, resulting in injury.

@ Connect cables to the correct terminals. Otherwise, a burst, damage, etc. may
occur.

@Ensure that polarity (+/-) is correct. Otherwise, a burst, damage, etc. may occur.

@ The surge absorbing diode installed to the DC relay for control output should be
fitted in the specified direction. Otherwise, the emergency stop and other
protective circuits may not operate.

Servo amplifier
or MR-DO01

Servo amplifier
or MR-D0O1

24V DC 24V DC

/\CAUTION

DOCOM
(DOCOMD)

Control output
signal

> 0
g

DOCOM
(DOCOMD)

Control output
signal

For sink output interface For source output interface

@Use a noise filter, etc. to minimize the influence of electromagnetic interference.
Electromagnetic interference may be given to the electronic equipment used near
the servo amplifier.

@ Do not install a power capacitor, surge killer or radio noise filter (optional FR-BIF(-
H)) with the power line of the servo motor.

@®\When using the regenerative resistor, switch power off with the alarm signal.
Otherwise, a transistor fault or the like may overheat the regenerative resistor,
causing a fire.

@ Do not modify the equipment.

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

Servo amplifier

@ Connecting a servo motor of the wrong axis to U, V, W, or CN2 of the servo
amplifier may cause a malfunction.




2. SIGNALS AND WIRING

The following items are the same as MR-J4-_A -RJ servo amplifiers. For details, refer to each section
indicated in the detailed explanation field. "MR-J4- A " means "MR-J4-_A (-RJ) Servo Amplifier Instruction

Manual".

ltem

Detailed explanation

MR-J4-_A_-RJ 100 W
or more

MR-J4-03A6-RJ

Input power supply circuit

MR-J4-_A_ section 3.1

MR-J4-_A_ section 18.3.1

Explanation of power supply system (except section 2.6
Power-on sequence)

MR-J4-_A_ section 3.3

MR-J4-_A_ section 18.3.2

Detailed explanation of signals

MR-J4-_A_ section 3.6

Forced stop deceleration function

MR-J4-_A_section 3.7

Alarm occurrence timing chart

MR-J4-_A_ section 3.8

MR-J4-_A_ section 18.3.8

Interface (except for section 2.5 Internal connection
diagram)

MR-J4-_A_ section 3.9

Servo motor with an electromagnetic brake

MR-J4-_A_section 3.10

Grounding

MR-J4-_A_ section 3.11

MR-J4-_A_ section 18.3.10




2. SIGNALS AND WIRING

2.1 1/0 signal connection example

2.1.1 MR-J4-_A -RJ 100 W or more

(1) Point table method

(Note 15)+

POINT

@Assign the following output devices to CN1-22, CN1-23, and CN1-25 pins with
[Pr. PD23], [Pr. PD24], and [Pr. PD26].
CN1-22: CPO (Rough match)
CN1-23: ZP (Home position return completion)
CN1-25: MEND (Travel completion)

Servo amplifier

(Note 7)
CN1 24V DC (Note 4, 14)
46 |pOocoMm }7
47 |pocom
. 10 m or shorter [ (Nie 2) I
(Note 13). (Note 7) | 48 | ALM RA1 Malfunction (Note 6)
Main mrcmlt CN1 l L N
(Note 3, 5) Forced stop 2 w%_ EM2 | 42 22 | CPO [*3—_1Rough match
Servo-on $—— —1{SON| 15 23 | zp ST H?me positi?r’l(_
Operation mode selection 1 MDO | 16 [ = pyg"CtUM completion
Forward rotation start —— st | 17 25 |MEND Rt Travel completion (- (Note 17)
L NI
Reverse rotation start —— —— ST2 18 24 INP | W In-position
Proximity dog —— —1DOG| 45 s
(Note 5) Forward rotation stroke end $——~————— LSP | 43 49 | RD M Ready
ote Reverse rotation stroke end $——~————— SN | 44 13 |Note 16)
Point table No. selecton1 $—— ——  DI0 | 19 14 [Note 16) 10 m or shorter
Point table No. selection 2 DI 41 | =
Point table No. selection 3 | 8 Lz 3 % Encoder Z-phase pulse
Note 18, 19 $—— ——— D12 10 ! ! . e !
( ){ Point table No. selection 4 §__ [~p~0 9 |LzR ‘ » (differential line driver)
4} bicoml 20 4 LA ::::I:::‘ ‘ /> Encoder A-phase pulse
24V DC (Note 4, 14) oicoml 21 5 LAR — T % (differential line driver)
orc | 12 6 LB ::I::::‘ \ > Encoder B-phase pulse
(Note 11) Analog override Upper limit e STV 7 | LBR [~ : ‘ > (differential line driver)
+10 V/0% to 200%  Setting i} S ——— — Control common
| | | ( ve 2 34 LG Control common
(Note 8) Analog torque limit Upper limit I LG 28 33 OP Encoder Z-phase pulse
+10 V/maximum torque setting O TLA | 27 Plate | SD (open-collector)
]
— 2 m or shorter
SD | Plate
Personal L 2 m or shorter
(Note 9) computer
MR Configurator2 (Note 10) (Note 7)
- USB cable cN5  CN6 .
(option) 3 MOT ——» Analog monitor 1
@ 1 c & +10V DC
2 MO2 b & +10V DC
Analog monitor 2

(Note 12)
Short-circuit connector

(Packed

with the servo amplifier)

CN8

AT

(Note 1)

2 m or shorter



2. SIGNALS AND WIRING

Note 1.

1.
12.
13.

14.
15.

16.
17.
18.

19.

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

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

signals, disabling EM2 (Forced stop 2) and other protective circuits.

. The forced stop switch (normally closed contact) must be installed.
. Supply 24 V DC £ 10% to interfaces from outside. The total current capacity is up to 500 mA. 500 mA is the value applicable

when all I/0O signals are used. The current capacity can be decreased by reducing the number of I/O points. Refer to section
3.9.2 (1) of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual" that gives the current value necessary for the interface. A 24
V DC power supply can be used for both input signal and output signal.

. When starting operation, always turn on EM2 (Forced stop 2), LSP (Forward rotation stroke end) and LSN (Reverse rotation

stroke end) (normally closed contact).

. ALM (Malfunction) turns on in normal alarm-free condition (normally closed contact).
. The pins with the same signal name are connected in the servo amplifier.
. TLA will be available when TL (External torque limit selection) is enabled with [Pr. PD04], [Pr. PD06], [Pr. PD08], [Pr. PD10],

[Pr. PD12], [Pr. PD14], [Pr. PD18], [Pr. PD20], [Pr. PD22], [Pr. PD44], and [Pr. PD46]. (Refer to section 3.6.1 (5) of "MR-J4-
_A_(-RJ) Servo Amplifier Instruction Manual".)

. Use SW1DNC-MRC2-_. (Refer to section 11.7 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".)
. Controllers or parameter units can also be connected via the CN3 connector with the RS-422/RS-485 communication. Note

that using the USB communication function (CN5 connector) prevents the RS-422/RS-485 communication function (CN3
connector) from being used, and vice versa. They cannot be used together.

RS-422/RS-485
compatible controller

Servo amplifier

CN3

or
MR-PRU03 :::I
parameter unit

10BASE-T cable, etc. (EIA568-compliant)

M—

Use an external power supply when inputting a negative voltage.

When not using the STO function, attach the short-circuit connector came with a servo amplifier.

Configure a circuit to turn off EM2 when the main circuit power is turned off to prevent an unexpected restart of the servo
amplifier.

This diagram shows sink I/O interface.

The device can be changed with [Pr. PD04], [Pr. PD06], [Pr. PD08], [Pr. PD10], [Pr. PD12], [Pr. PD14], [Pr. PD18], [Pr. PD20],
[Pr. PD22], [Pr. PD44], and [Pr. PD46].

These output devices are not assigned by default. Assign the output device with [Pr. PD47] as necessary.

These devices are recommended assignments. The device can be changed by [Pr. PD23] to [Pr. PD26], and [Pr. PD28].

DI2 and DI3 are assigned to the CN1-10 and CN1-35 pins by default. When connecting a manual pulse generator, change
them with [Pr. PD44] and [Pr. PD46]. Refer to section 9.1 for details of the manual pulse generator.

Supply + of 24 VV DC to OPC (Power input for open-collector sink interface) when input devices are assigned to the CN1-10 pin
and the CN1-35 pin. They are not used with source input interface. For the positioning mode, input devices (DI2 and DI3) are
assigned by default.



2. SIGNALS AND WIRING

(2) Program method

POINT

@Assign the following output devices to CN1-22, CN1-23, and CN1-25 pins with
[Pr. PD23], [Pr. PD24], and [Pr. PD26].
CN1-22: CPO (Rough match)
CN1-23: ZP (Home position return completion)
CN1-25: MEND (Travel completion)

Servo amplifier

(Note 7)
CN1 24V DC (Note 4, 14)
46 |pocom —
47 |pocom
y 10 m or shorter . (Note 2)., |
(Note 13). (Note 7)| 48 | ALM RA1 t Malfunction (Note 6)
Main circuit CN1 J_ m NI
power supply
(Note 3, 5) Forced stop 2 7/—"1\— EM2 | 42 22 | CPO i Rough match
Servo-on —— —1SON| 15 23 7P ! B " lHome position
Operation mode selection 1 MDO | 16 T p—g return completion
Forward rotation start ST1 | 17 25 |MEND e Travel completion ((Note 17)
L NI
Reverse rotation start ——— —— ST2 18 24 INP I W In-position
Note 15 Proximity dog —— ——DOG| 45 [ Pt
(Note 15) (Note 5) Forward rotation stroke end $——~————— LSP | 43 49 RD | Ready
Reverse rotation stroke end T~ LSN | 44 13 [Note 16)
Program No. selecton1 $——_——— DI0 | 19 14 [Note 16) 10 m or shorter
Program No. selecton2 ¢—— ——— D|1 41 | b N
Program No. selection 3 DI2 10 8 Lz I .~ Encoder Z-phase pulse
Note 18, 19 Y — . o :
f ){ Program No. selection 4 o | 35 9 |LZR ‘ } ‘ (differential line driver)
] oicoml 20 4 LA ‘ Encoder A-phase pulse
' 5 | LAR ‘ ', (differential line driver)
24V DC (Note 4, 14) DiICOM| 21 ' "
o oprc | 12 6 LB j:l:zj: Encoder B-phase pulse
(Note 11) Analog override ge”t‘t’iﬁ;"m't N STV 7 | LBR [ —r* (differential line driver)
+10 V/0% to 200% ! | —————— — Control common
! L0 Ve | 2 34 | LG Control common
(Note 8) Analog torque limit Upper limit o LG | 28 33 | OP Encoder Z-phase pulse
+10 V/maximum torque Setting ! ! A | 27 Plate | SD (open-collector)
|
— 2 m or shorter
SD | Plate
Personal L 2 m or shorter
(Note 9) computer ‘
MR Configurator2 7 (Note 10) (Note 7)
USB cable CN5 CN6 .
(option) 3 MO1 , Analog monitor 1
+10V DC
© T —
2 MO2 +10V DC
Analog monitor 2
CN8 2 m or shorter
(Note 12)
Short-circuit connector o (Note 1)
(Packed with the servo amplifier)



2. SIGNALS AND WIRING

Note 1.

1.
12.
13.

14.
15.

16.
17.
18.

19.

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

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

signals, disabling EM2 (Forced stop 2) and other protective circuits.

. The forced stop switch (normally closed contact) must be installed.
. Supply 24 V DC £ 10% to interfaces from outside. The total current capacity is up to 500 mA. 500 mA is the value applicable

when all I/0O signals are used. The current capacity can be decreased by reducing the number of I/O points. Refer to section
3.9.2 (1) of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual" that gives the current value necessary for the interface. A 24
V DC power supply can be used for both input signal and output signal.

. When starting operation, always turn on EM2 (Forced stop 2), LSP (Forward rotation stroke end) and LSN (Reverse rotation

stroke end) (normally closed contact).

. ALM (Malfunction) turns on in normal alarm-free condition (normally closed contact).
. The pins with the same signal name are connected in the servo amplifier.
. TLA will be available when TL (External torque limit selection) is enabled with [Pr. PD04], [Pr. PD06], [Pr. PD08], [Pr. PD10],

[Pr. PD12], [Pr. PD14], [Pr. PD18], [Pr. PD20], [Pr. PD22], [Pr. PD44], and [Pr. PD46]. (Refer to section 3.6.1 (5) of "MR-J4-
_A_(-RJ) Servo Amplifier Instruction Manual".)

. Use SW1DNC-MRC2-_. (Refer to section 11.7 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".)
. Controllers or parameter units can also be connected via the CN3 connector with the RS-422/RS-485 communication. Note

that using the USB communication function (CN5 connector) prevents the RS-422/RS-485 communication function (CN3
connector) from being used, and vice versa. They cannot be used together.

RS-422/RS-485
compatible controller

Servo amplifier

CN3

or
MR-PRU03 :::I
parameter unit

10BASE-T cable, etc. (EIA568-compliant)

M—

Use an external power supply when inputting a negative voltage.

When not using the STO function, attach the short-circuit connector came with a servo amplifier.

Configure a circuit to turn off EM2 when the main circuit power is turned off to prevent an unexpected restart of the servo
amplifier.

This diagram shows sink I/O interface.

The device can be changed with [Pr. PD04], [Pr. PD06], [Pr. PD08], [Pr. PD10], [Pr. PD12], [Pr. PD14], [Pr. PD18], [Pr. PD20],
[Pr. PD22], [Pr. PD44], and [Pr. PD46].

These output devices are not assigned by default. Assign the output device with [Pr. PD47] as necessary.

These devices are recommended assignments. The device can be changed by [Pr. PD23] to [Pr. PD26], and [Pr. PD28].

DI2 and DI3 are assigned to the CN1-10 and CN1-35 pins by default. When connecting a manual pulse generator, change
them with [Pr. PD44] and [Pr. PD46]. Refer to section 9.1 for details of the manual pulse generator.

Supply + of 24 VV DC to OPC (Power input for open-collector sink interface) when input devices are assigned to the CN1-10 pin
and the CN1-35 pin. They are not used with source input interface. For the positioning mode, input devices (DI2 and DI3) are
assigned by default.



2. SIGNALS AND WIRING

(3) Indexer method

POINT

PD10].

CN1-18: MD1 (Operation mode selection 2)

[Pr. PD23], [Pr. PD24], and [Pr. PD26].

CN1-22: CPO (Rough match)

@ In the indexer method, assign the following input device to CN1-18 pin with [Pr.

@Assign the following output devices to CN1-22, CN1-23, and CN1-25 pins with

CN1-23: ZP (Home position return completion)
CN1-25: MEND (Travel completion)

?Note 3,5) Forced stop 2

Servo-on

(Note 14)

(Note 5) {

(Note 17, 18){

L

(Note 9)

MR Configurator2

Forward rotation start

Servo amplifier

(Note 7)
CN1 24 V DC (Note 4, 13)
46 |DOCOM
47 |pocom
10 m or shorter N I (Nie 2) o
(Note 12). (Note 7)| 48 | ALM Malfunction (Note 6)
Main circuit CN1 L B
PowerSuPRl s Emz | 42 22 | cPO ——fw Rough match
—_ — Sl
SON | 15 23 | zp 4R lHome position
Operation mode selection 1 MDO | 16 e return completion
ST | 17 25 |MEND Travel completion (-(Note 16)
L NI
Operation mode selection 2 MD1 18 e -positi
External limit/Rotation direction decision/ SIG | 45 24 INP Bt In-position
Automatic speed selection ' 49 RD [ n Ready
Forward rotation stroke end LSP | 43 =
Reverse rotation stroke end T LSN | 44 13 [Note 15)
Next station No. selection 1 DIO 19 14 [Note 15) 10 m or shorter
Next station No. selection 2 DI 41 | b
Next station No. selection 3 D1z | 10 8 | LZ I Encoder Z-phase pulse
| | ; o ;
Next station No. selection 4 D13 | 35 9 |LZR —~ o (differential line driver)
4 LA Encoder A-phase pulse
i} picom| 20 j::f:l:: nco phase p
24V DC (Note 4 ’13) conl 21 5 [LAR [ +T* (differential line driver)
opPCc | 12 6 LB jj:zj: Encoder B-phase pulse
ST 7 LBR ! } ! > (differential line driver)
U limit ————— — Control common
pper limi
(Note 8) Analog torque limit  setting e LG | 28 34 | LG Control common
+10 V/maximum torque \: \: TLA | 27 33 OP Encoder Z-phase pulse
L | Plate | SD (open-collector)
T SD | Plate
borconal L 2 m or shorter 2 m or shorter
e
compLiter (Note 10)
USB cable CN5 (Note 7)
(option) CN6 .
3 MO1 Analog monitor 1
1 e +10VDC
+10VDC
CN8 2 MO2 Analog monitor 2
(Note 11) 2 m or shorter
Short-circuit connector
(Packed with the servo amplifier) o ( (Note 1)



2. SIGNALS AND WIRING

Note 1.

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

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

signals, disabling EM2 (Forced stop 2) and other protective circuits.

. The forced stop switch (normally closed contact) must be installed.

4. Supply 24 V DC + 10% to interfaces from outside. The total current capacity is up to 500 mA. 500 mA is the value applicable

11.
12.

13.
14.

15.
16.
17.

18.

when all I/0O signals are used. The current capacity can be decreased by reducing the number of I/O points. Refer to section
3.9.2 (1) of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual" that gives the current value necessary for the interface. A 24
V DC power supply can be used for both input signal and output signal.

. When starting operation, always turn on EM2 (Forced stop 2), LSP (Forward rotation stroke end) and LSN (Reverse rotation

stroke end) (normally closed contact).

. ALM (Malfunction) turns on in normal alarm-free condition (normally closed contact).
. The pins with the same signal name are connected in the servo amplifier.
. TLA will be available when TL (External torque limit selection) is enabled with [Pr. PD04], [Pr. PD06], [Pr. PD08], [Pr. PD10],

[Pr. PD12], [Pr. PD14], [Pr. PD18], [Pr. PD20], [Pr. PD22], [Pr. PD44], and [Pr. PD46]. (Refer to section 3.6.1 (5) of "MR-J4-
_A_(-RJ) Servo Amplifier Instruction Manual".)

. Use SW1DNC-MRC2-_. (Refer to section 11.7 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".)
. Controllers or parameter units can also be connected via the CN3 connector with the RS-422/RS-485 communication.

Note that using the USB communication function (CN5 connector) prevents the RS-422/RS-485 communication function (CN3
connector) from being used, and vice versa. They cannot be used together.

RS-422/RS-485
compatible controller

Servo amplifier

CN3

or
MR-PRU03 :::I
parameter unit

10BASE-T cable, etc. (EIA568-compliant)

M—

When not using the STO function, attach the short-circuit connector came with a servo amplifier.

Configure a circuit to turn off EM2 when the main circuit power is turned off to prevent an unexpected restart of the servo
amplifier.

This diagram shows sink I/O interface.

The signals can be changed with [Pr. PD04], [Pr. PD06], [Pr. PD08], [Pr. PD10], [Pr. PD12], [Pr. PD14], [Pr. PD18], [Pr. PD20],
[Pr. PD22], [Pr. PD44], and [Pr. PD46].

These output devices are not assigned by default. Assign the output device with [Pr. PD47] as necessary.

These devices are recommended assignments. The device can be changed by [Pr. PD23] to [Pr. PD26], and [Pr. PD28].

DI2 and DI3 are assigned to the CN1-10 and CN1-35 pins by default. When connecting a manual pulse generator, change
them with [Pr. PD44] and [Pr. PD46]. Refer to section 9.1 for details of the manual pulse generator.

Supply + of 24 VV DC to OPC (Power input for open-collector sink interface) when input devices are assigned to the CN1-10 pin
and the CN1-35 pin. They are not used with source input interface. For the positioning mode, input devices (DI2 and DI3) are
assigned by default.



2. SIGNALS AND WIRING

2.1.2 MR-J4-03A6-

RJ

(1) Point table method

(Note 7)
CN1 24 V DC (Note 4, 13)
46 |pocom j—o —
47 |pocom
« 10 m or less (Note 2) NI
(Note 12) (Note 7)| 48 | ALM } Malfunction (Note 6)
Main circuit power supply CN1 T Bt
(Note 3,5)  Forced stop 2 —— — ~—EM2 | 42 22 | CPO [y {Rough match
Servo-on +— ———1SON| 15 23 | zp L L]~ lHome positi?n,
Operation mode selection 1¢——_— MDO | 16 [ = b return completion
Forward rotation start —— ——— ST1 | 17 25 |MEND Rad Travel completion | (Note 15)
—_— InN]
Reverse rotation start ST2 18 24 INP ! . In-position
Note 14 Proximity dog —— ———DOG| 45 | =
< IR/
(Note 14) (Note 5) Forward rotation stroke end$——F~——— ISP | 43 49 RD ] Ready
Reverse rotation stroke end T~ LSN | 44
Point table No. selecton1 $——_—— DIO 19 10 m or less
Point table No. selecton2 ¢—— —— pJ1 41 | —N N
Point table No. selection 3 | 8 LZ = 7+ Encoder Z-phase pulse
Note 16, 17 p—f ——— DI2 | 10 ! ! . o ;
f ){ Point table No. selection 4 o | 35 9 LZR H ‘ } ‘ (differential line driver)
il oicoml 20 4 LA j:::lj:: Encoder A-phase pulse
1T | | . . . .
24V DC (Note 4, 13) oicoml 21 5 LAR ‘ ‘ (differential line driver)
oPC | 12 6 LB :il:i: Encoder B-phase pulse
| | . . . .
(Note 11) Analog override Upper limit I 515R| 1 7 | LBR [ > (differential line driver)
+10 V/0% to 200% setting K ! L ————— F Control common
| | | ( ve 2 34 LG Control common
(Note 8) Analog torque limit Upper limit i I LG | 28 33 | op (Encoder f-ptha)se pulse
i i [ open-collector
+10 V/maximum torque setting 1 : TLA | 27 Plate | SD
— 2 morless
L ) | SD | Plate
p I m or less
(Note 9) computer
MR Configurator2 "~ (Note 10) (Note 7)
/ USB cable CN3 CN1 _
(option) 26 | MO1 N Analog monitor 1
5VDC+4VDC
© 28 | LG —
29 | MO2 5VDC+4VDC
Analog monitor 2
2morless
CNP1
[o [m38°"

POINT

@Assign the following output devices to CN1-22, CN1-23, and CN1-25 pins with
[Pr. PD23], [Pr. PD24], and [Pr. PD26].
CN1-22: CPO (Rough match)
CN1-23: ZP (Home position return completion)
CN1-25: MEND (Travel completion)

Servo amplifier




2. SIGNALS AND WIRING

Note 1.

10.
11.
12.

13.
14.

15.
16.

17.

To prevent an electric shock, always connect the CNP1 noiseless grounding terminal (%marked) of the servo amplifier to the
grounding terminal of the cabinet.

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

signals, disabling EM2 (Forced stop 2) and other protective circuits.

. The forced stop switch (normally closed contact) must be installed.
. Supply 24 V DC £ 10% to interfaces from outside. The total current capacity of these power supplies must be 300 mA or lower.

300 mA 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 3.9.2 (1) of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual" that gives the current value
necessary for the interface. A 24 V DC power supply can be used for both input signal and output signal. For 24 V DC power
for I/O signal, use power other than 24 VV DC power of servo amplifier control circuit power supply.

. When starting operation, always turn on EM2 (Forced stop 2), LSP (Forward rotation stroke end) and LSN (Reverse rotation

stroke end). (Normally closed contact)

. ALM (Malfunction) turns on in normal alarm-free condition. (Normally closed contact)
. The pins with the same signal name are connected in the servo amplifier.
. TLA will be available when TL (External torque limit selection) is enabled with [Pr. PD04], [Pr. PD06], [Pr. PD08], [Pr. PD10],

[Pr. PD12], [Pr. PD14], [Pr. PD18], [Pr. PD20], [Pr. PD22], [Pr. PD44], and [Pr. PD46]. (Refer to section 3.6.1 (5) of "MR-J4-
_A_(-RJ) Servo Amplifier Instruction Manual".)

. Use SW1DNC MRC2-_. (Refer to "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual" section 11.7.)

The USB communication function and RS-422 communication function are mutually exclusive. They cannot be used together.
Use an external power supply when inputting a negative voltage.

Configure a circuit to turn off EM2 when the main circuit power is turned off to prevent an unexpected restart of the servo
amplifier.

This diagram shows sink I/O interface.

The devices can be changed with [Pr. PD04], [Pr. PD06], [Pr. PD08], [Pr. PD10], [Pr. PD12], [Pr. PD14], [Pr. PD18], [Pr.
PD20], [Pr. PD22], [Pr. PD44], and [Pr. PD46].

Recommended device assignments are shown. The device can be changed by [Pr. PD23] to [Pr. PD26], and [Pr. PD28].

DI2 and DI3 are assigned to the CN1-10 and CN1-35 pins by default. When connecting a manual pulse generator, change
them with [Pr. PD44] and [Pr. PD46]. Refer to section 9.1 for details of the manual pulse generator.

Supply + of 24 DC V to OPC (Power input for open-collector sink interface) when input devices are assigned to the CN1-10 pin
and the CN1-35 pin. They cannot be used with source input interface. For the positioning mode, input devices (DI2 and DI3)
are assigned by default.

2-10



2. SIGNALS AND WIRING

(2) Program method

POINT
@Assign the following output devices to CN1-22, CN1-23, and CN1-25 pins with
[Pr. PD23], [Pr. PD24], and [Pr. PD26].
CN1-22: CPO (Rough match)
CN1-23: ZP (Home position return completion)
CN1-25: MEND (Travel completion)

Servo amplifier

(Note 7)
CN1 24V DC (Note 4, 13)
46 |pocoM T }7
10 m or less 47 |pocom (Note 2) Bt
" (Note 12) T(Note 7)| 48 | ALM A—F—Maﬁunction (Note 6)
Main circuit power supply CN1 j Bt
(Note 3,5)  Forced stop 2 —— ——EM2 | 42 22 | CPO l i Rough match
Servo-on —— ——{SON| 15 23 | zp [ Home position
Operation mode selection 1 MDO | 16 [ E Bt return completion
Forward rotation start ST1 | 17 25 |MEND [} Travel completion (Note 15)
Reverse rotation start —— —— ST2 18 24 INP | In-position
Proximity dog —— ——DOG| 45 [ Pt
(Note 14) Forward rotation stroke end$——F—~———— [ SP | 43 49 RD ] Ready
(Note 5) { Reverse rotation stroke end T LSN | 44
Program No. selection 1 —— — DIo 19 10 m or less
Program No. selecton2 ¢—— —— D|1 41 5 T P
Program No. selection 3 7 =% Encoder Z-phase pulse
Note 16, 17){ Program No. selection4 L~ g:i ;Z 9 |LzR :;::I:;:: (differential line driver)
4} oicoml 20 4 LA m: Encoder A-phase pulse
24V DC (Note 4, 13) oicoml 21 5 LAR % % (differential line driver)
oprc | 12 6 LB j:I:EI: Encoder B-phase pulse
7 T > (differential line driver)
|

(Note 11) Analog override Upper limit e P15R| 1 LBR ‘ ‘
+10 V/0% to 200%  setting ! Ve 5 —————— Control common
i C,

34 LG Control common

(Note 8) Analog torque limit Upper limit LG | 28 33 | OP ;Encoder ”Z-pha)se pulse
i i open-collector
+10 V/maximum torque setting TLA | 27 Plate | SD
2 morless
L SD | Plate
Personal ! 2morless

(Note 9) computer
MR Configurator2 "~ (Note 10) (Note 7)

USB cable CN3 CN1

(option) 26 | MO1 —» Analog monitor 1
H] 28 LG 5vVDC+4VDC
5VDC+4VDC

29 |MO2 |—> Analog monitor 2

2 morless

EE(—TG !

2- 11



2. SIGNALS AND WIRING

Note 1.

10.
11.
12.

13.
14.

15.
16.

17.

To prevent an electric shock, always connect the CNP1 noiseless grounding terminal (<~marked) to the grounding terminal of
the cabinet.

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

signals, disabling EM2 (Forced stop 2) and other protective circuits.

. The forced stop switch (normally closed contact) must be installed.
. Supply 24 V DC £ 10% to interfaces from outside. The total current capacity of these power supplies must be 300 mA or lower.

300 mA 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 3.9.2 (1) of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual" that gives the current value
necessary for the interface. A 24 V DC power supply can be used for both input signal and output signal. For 24 V DC power
for I/O signal, use power other than 24 VV DC power of servo amplifier control circuit power supply.

. When starting operation, always turn on EM2 (Forced stop 2), LSP (Forward rotation stroke end) and LSN (Reverse rotation

stroke end). (Normally closed contact)

. ALM (Malfunction) turns on in normal alarm-free condition. (Normally closed contact)
. The pins with the same signal name are connected in the servo amplifier.
. TLA will be available when TL (External torque limit selection) is enabled with [Pr. PD04], [Pr. PD06], [Pr. PD08], [Pr. PD10],

[Pr. PD12], [Pr. PD14], [Pr. PD18], [Pr. PD20], [Pr. PD22], [Pr. PD44], and [Pr. PD46]. (Refer to section 3.6.1 (5) of "MR-J4-
_A_(-RJ) Servo Amplifier Instruction Manual".)

. Use SW1DNC MRC2-_. (Refer to "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual" section 11.7.)

The USB communication function and RS-422 communication function are mutually exclusive. They cannot be used together.
Use an external power supply when inputting a negative voltage.

Configure a circuit to turn off EM2 when the main circuit power is turned off to prevent an unexpected restart of the servo
amplifier.

This diagram shows sink I/O interface.

The devices can be changed with [Pr. PD04], [Pr. PD06], [Pr. PD08], [Pr. PD10], [Pr. PD12], [Pr. PD14], [Pr. PD18], [Pr.
PD20], [Pr. PD22], [Pr. PD44], and [Pr. PD46].

Recommended device assignments are shown. The device can be changed by [Pr. PD23] to [Pr. PD26], and [Pr. PD28].

DI2 and DI3 are assigned to the CN1-10 and CN1-35 pins by default. When connecting a manual pulse generator, change
them with [Pr. PD44] and [Pr. PD46]. Refer to section 9.1 for details of the manual pulse generator.

Supply + of 24 DC V to OPC (Power input for open-collector sink interface) when input devices are assigned to the CN1-10 pin
and the CN1-35 pin. They cannot be used with source input interface. For the positioning mode, input devices (DI2 and DI3)
are assigned by default.

2-12



2. SIGNALS AND WIRING

(3) Indexer method

POINT

PD10].
CN1-18: MD1 (Operation mode selection 2)

[Pr. PD23], [Pr. PD24], and [Pr. PD26].
CN1-22: CPO (Rough match)

CN1-23: ZP (Home position return completion)
CN1-25: MEND (Travel completion)

@In the indexer method, assign the following input device to CN1-18 pin with [Pr.

@Assign the following output devices to CN1-22, CN1-23, and CN1-25 pins with

Servo amplifier

(Note 7)
CN1 24V DC (Note 4, 12)
46 |[DOCOM }7
47 |pocom
10 m or less N [ (Not_e 2) Bt
(Note 11) (Note 7)| 48 | ALM Malfunction (Note 6)
Main circuit power supply CN1 l = Bt
(Note 3,5)  Forced stop 2 T EM2 | 42 22 | CPO [*— ] Rough match
Servo-on SON| 15 23 | z» R Home position,
Operation mode selection 1 MDO | 16 I =4 "eturm compietion
Forward rotation start ST1 | 17 25 |MEND ™ Travel completion ( (Note 14)
L N
Operation mode selection 2 MD1 | 18 [ 1 = g
External limit/Rotation direction decision/ | SIG | 45 24 INP [ ~ In-position
Note 13 Automatic speed selection g 49 2ad Read
( ) (Note 5) Forward rotation stroke end t—F~———J15P | 43 RD L eady
Reverse rotation stroke end I~ LSN | 44
Next station No. selection 1 DIO 19 10 m or less
Next station No. selection 2 DI1 41 | ——N N
Next station No. selection 3 8 LZ [+ i : Encoder Z-phase pulse
DI2 10 ! ! . o :
(Note 15, 16){ Next station No. selection 4 o | 35 9 |LZR = (differential line driver)
- i oicom 20 4 LA - > Encoder A-phase pulse
i 5 | LAR + (differential line driver)
24V DC (Note 4, 12) DICOM| 21 ' [
orc | 12 6 LB j:[:j: Encoder B-phase pulse
7 |LBR > (differential line driver)
I I
PISR] 1 ———— - Control common
(Note 8) Analog torque limit Upper limit e LG | 34 | LG Control common
+10 V/maximum torque setting ! ¥ A | 27 33 | OP Encoder Z-phase pulse
I o Plate | SD (open-collector)
o SD |Plate
2 mor less
Personal L 2mor less ‘—J
(Note 9) computer
MR Configurator2 | . (Note 10)
| USB cable CN3 (Note 7)
D (option) [] CN1 Anal or 1
nalog monitor
@ 26| MOt 5VDC+4VDC
28 X —
29 | MO2 5VDC+4VDC
Analog monitor 2
2 mor less
CNP1
E = (Note 1)

2-13



2. SIGNALS AND WIRING

Note 1.

10.
1.

12.
13.

14.
15.

16.

To prevent an electric shock, always connect the CNP1 noiseless grounding terminal (<~marked) to the grounding terminal of
the cabinet.

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

signals, disabling EM2 (Forced stop 2) and other protective circuits.

. The forced stop switch (normally closed contact) must be installed.
. Supply 24 V DC £ 10% to interfaces from outside. The total current capacity of these power supplies must be 300 mA or lower.

300 mA 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 3.9.2 (1) of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual" that gives the current value
necessary for the interface. A 24 V DC power supply can be used for both input signal and output signal. For 24 V DC power
for I/O signal, use power other than 24 VV DC power of servo amplifier control circuit power supply.

. When starting operation, always turn on EM2 (Forced stop 2), LSP (Forward rotation stroke end) and LSN (Reverse rotation

stroke end). (Normally closed contact)

. ALM (Malfunction) turns on in normal alarm-free condition. (Normally closed contact)
. The pins with the same signal name are connected in the servo amplifier.
. TLA will be available when TL (External torque limit selection) is enabled with [Pr. PD04], [Pr. PD06], [Pr. PD08], [Pr. PD10],

[Pr. PD12], [Pr. PD14], [Pr. PD18], [Pr. PD20], [Pr. PD22], [Pr. PD44], and [Pr. PD46]. (Refer to section 3.6.1 (5) of "MR-J4-
_A_(-RJ) Servo Amplifier Instruction Manual".)

. Use SW1DNC MRC2-_. (Refer to "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual" section 11.7.)

The USB communication function and RS-422 communication function are mutually exclusive. They cannot be used together.
Configure a circuit to turn off EM2 when the main circuit power is turned off to prevent an unexpected restart of the servo
amplifier.

This diagram shows sink I/O interface.

The devices can be changed with [Pr. PD04], [Pr. PD06], [Pr. PD08], [Pr. PD10], [Pr. PD12], [Pr. PD14], [Pr. PD18], [Pr.
PD20], [Pr. PD22], [Pr. PD44], and [Pr. PD46].

Recommended device assignments are shown. The device can be changed by [Pr. PD23] to [Pr. PD26], and [Pr. PD28].

DI2 and DI3 are assigned to the CN1-10 and CN1-35 pins by default. When connecting a manual pulse generator, change
them with [Pr. PD44] and [Pr. PD46]. Refer to section 9.1 for details of the manual pulse generator.

Supply + of 24 DC V to OPC (Power input for open-collector sink interface) when input devices are assigned to the CN1-10 pin
and the CN1-35 pin. They cannot be used with source input interface. For the positioning mode, input devices (DI2 and DI3)
are assigned by default.

2-14



2. SIGNALS AND WIRING

2.2 Connectors and pin assignment

POINT

@The pin assignment of the connectors is as viewed from the cable connector
wiring section.

@For the STO I/O signal connector (CN8), refer to chapter 13 of "MR-J4-_A_(-RJ)
Servo Amplifier Instruction Manual".

@For the CN1 connector, securely connect the external conductor of the shielded
cable to the ground plate and fix it to the connector shell.

%f% Screw
|
|

L7
|

Ground plate

@PP (CN1-10 pin) /NP (CN1-35 pin) and PP2 (CN1-37 pin) /NP2 (CN1-38 pin)
are exclusive. They cannot be used together.

2-15



2. SIGNALS AND WIRING

(1) MR-J4-_A_-RJ 100 W or more

The servo amplifier front view shown is that of the MR-J4-20A-RJ or less. For other views of servo
amplifiers, connector arrangements, and details, refer to chapter 9 of "MR-J4-_A_(-RJ) Servo Amplifier

Instruction Manual".

CN8
For the STO 1/O signal
refer to chapter 13.2 of

"MR-J4-_A_(-RJ) Servo Amplifier

Instruction Manual”.

(Note 2) CN2

| 6] N
LG][ 4 |[mvg| 8 |\

[ 1] [ 9]
IMR] ,

’

This is a connector of 3M.

(Note 1, 2) CN2L
(using serial encoder

N
N
N

@
m
T

MR2 MX2 7

H
MR2] - [mx] .

(Note 1, 2) CN2L
(using A/B/Z-phase pulse encoder)

PAR PZR

5] X
ARl [PeR

EEaes
i
lPA]  [PZ] -

CN5 (USB connector)

Refer to "MR-J4-_A_(-RJ) Servo

Amplifier Instruction Manual"

Note 1. This CN2L is a connector of 3M.
When using any other connector, refer to each servo motor instruction manual.
2. For the connection with external encoders, refer to table 1.1 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction

Manual".

section 11.7.
v OPEN
H e
Do Iﬂ CN3 (RS-422/RS485 connector)
connector, @mo Refer to "MR-J4-_A_(-RJ) Servo Amplifier
Do [l: Instruction Manual" chapter 14.

¥ 1 26

2 27
3 28

4 29
5 30

6 31
7 32

8 33

T

9 34

10 35
11 36

12 37
13 38

14 39
CN4 (battery connector) 15 40

Refer to "MR-J4-_A_(-RJ) 16 41
Servo Amplifier Instruction 17 42

Manual" section 11.8. 18 43
19 44

The frame of the CN1 connector is connected 20 45
to the PE (grounding) terminal in the servo 21 46

amplifier. 22 47
23 48

24 49
25 50

The device assignment of CN1 connector pins changes depending on the control mode. For the pins
which are given parameters in the related parameter column, their devices will be changed using those

parameters.
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2. SIGNALS AND WIRING

(Note 2) I/O signals in control modes

Pin No. (Note 1) CP/BCD Related parameter
1’0 CL PS
(Note 7)
1 P15R P15R P15R
2 | VC VC
3 LG LG LG
4 0 LA LA LA
5 ] LAR LAR LAR
6 ) LB LB LB
7 ) LBR LBR LBR
8 ] Lz LZ LZ
9 0 LZR LZR LZR
10 (Note 8) I | (Note 10) (Note 10) (Note 10) PD44 (Note 9)
11 | PG PG PG
12 OPC OPC OPC
13 O (Note 4) (Note 4) (Note 4) PD47
14 O (Note 4) (Note 4) (Note 4) PD47
15 | SON SON SON PD04
16 | MDO MDO MDO PD06
17 | ST1 ST1 ST1 PD08
Note 5
18 | ST2 ST2 ( MDA ) PD10
19 | DIO DIO DIO PD12
20 DICOM DICOM DICOM
21 DICOM DICOM DICOM
Note 6 Note 6 Note 6
22 © o | "o’ | "Gro” PD23
23 ) (Note 6) ZP | (Note 6) ZP | (Note 6) ZP PD24
aaor o INP INP INP PD25
Note 6 Note 6 Note 6
25 0o (MEND) (MEND) (MEND) PD26
26
27 | (Note 3) (Note 3) (Note 3)
TLA TLA TLA
28 LG LG LG
29
30 LG LG LG
31
32
33 (e} OP OP OP
34 LG LG LG
35 (Note 8) I | (Note 10) (Note 10) (Note 10) PD46 (Note 9)
36 I NG NG NG
(Nof’g o] ! (Note 11) | (Note 11) | (Note 11) PD44 (Note 9)
(No:ta9812) | (Note 11) (Note 11) (Note 11) PD46 (Note 9)
39
40
41 | DI1 DI1 DI1 PD14
42 | EM2 EM2 EM2
43 | LSP LSP LSP PD18
44 | LSN LSN LSN PD20
45 | DOG DOG SIG PD22
46 DOCOM DOCOM DOCOM
47 DOCOM DOCOM DOCOM
48 O ALM ALM ALM
49 0 RD RD RD PD28
50

2-17




2. SIGNALS AND WIRING

Note 1.

11.

12.

I: input signal, O: output signal

. CP: Positioning mode (point table method)

BCD: Positioning mode (point table method in the BCD input positioning operation)
This method is available only when the MR-D01 unit is connected. Refer to
chapter 12 for details.

CL: Positioning mode (program method)

PS: Positioning mode (indexer method)

. TLA will be available when TL (External torque limit selection) is enabled with [Pr.

PDO04], [Pr. PD0G], [Pr. PD08], [Pr. PD10], [Pr. PD12], [Pr. PD14], [Pr. PD18], [Pr.
PD20], [Pr. PD22], [Pr. PD44], and [Pr. PD486].

. Assign any device with [Pr. PD47].
. In the indexer method, assign the following input device to CN1-18 pin with [Pr. PD10].

CN1-18: MD1 (Operation mode selection 2)

. Assign the following output devices to CN1-22, CN1-23, and CN1-25 pins with [Pr.

PD23], [Pr. PD24], and [Pr. PD26].

CN1-22: CPO (Rough match)

CN1-23: ZP (Home position return completion)
CN1-25: MEND (Travel completion)

. For BCD input, refer to chapter 12.
. Supply + of 24 V DC to OPC (power input for open-collector sink interface) when using

the CN1-10 pin and CN1-35 pin for DI.

. This parameter is available with servo amplifiers with software version B7 or later.
. This signal is used with sink interface. Input devices are not assigned by default. Assign

the input devices with [Pr. PD44] and [Pr. PD46] as necessary. In addition, supply + of
24 DC V to the CN1-12 pin of OPC (Power input for open-collector sink interface). This
is available with servo amplifiers with software version B7 or later.

This signal is used with source interface. Input devices are not assigned by default.
Assign the input devices with [Pr. PD44] and [Pr. PD46] as necessary.

These pins are available with servo amplifiers having software version B7 or later, and
manufactured in January 2015 or later.
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2. SIGNALS AND WIRING

(2) MR-J4-03A6-RJ

For the views of servo amplifiers, connector arrangements, and details, refer to section 18.6 of "MR-J4-
_A_(-RJ) Servo Amplifier Instruction Manual".

CN2

1A

1B

MR

MRR

2A

3A

3B

4A

4B

P5

LG

5A

5B

SHD

BAT

CN3 (USB connector)
Refer to "MR-J4-_A_(-RJ) Servo Amplifier
Instruction Manual" section 11.7.

N

@ X

- 9ZN

EECL

CN4

(Battery connector)

Refer to "MR-J4-_A_(-RJ)
Servo Amplifier Instruction
Manual" section 11.8.

The frame of the CN1 connector is connected to the
noiseless grounding terminal in the servo amplifier.
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CN1
50 25

49 24
48 23

47 22
46 21

45 20
44 19

43 18
42 17

41 16
40 15

39 14
38 13

37 12
36 11

35 10
34 9

33 8
32 7

31 6
30 5

29 4
28 3

27
26 1 2



2. SIGNALS AND WIRING

The device assignment of the CN1 connector pins changes depending on the control mode. For the pins
which are given parameters in the related parameter column, their devices can be changed using those

parameters.

Pin No. (Nc|>/t8 1) (Ngt: 2)1/0 S|gnaél:sL|n control msges Related parameter
1 P15R P15R P15R
2 | VC VvC
3 LG LG LG
4 ) LA LA LA
5 ) LAR LAR LAR
6 ) LB LB LB
7 ) LBR LBR LBR
8 ) Lz Lz Lz
9 ) LZR LZR LZR
10 (Note 6) I| (Note 8) (Note 8) (Note 8) PD44 (Note 7)
11 | PG PG PG
12 OPC OPC OPC
13 ) SDP SDP SDP
14 ) SDN SDN SDN
15 | SON SON SON PD04
16 [ MDO MDO MDO PD06
17 | ST1 ST1 ST1 PD08
18 | ST2 ST2 (Note 4) MD1 PD10
19 | DIO DIO DIO PD12
20 DICOM DICOM DICOM
21 DICOM DICOM DICOM
Note 5 Note 5 Note 5
22 © ( CPO ) ( CPO ) ( CPO ) PD23
23 ) (Note 5) ZP | (Note 5) ZP | (Note 5) ZP PD24
24 0] INP INP INP PD25
Note 5 Note 5 Note 5
25 © (MEND) (MEND) (MEND) PD26
26 ) MO1 MO1 MO1 PC14
27 | (Note 3) TLA [ (Note 3) TLA | (Note 3) TLA
28 LG LG LG
29 ) MO2 MO2 MO2 PC15
30 LG LG LG
31 | TRE TRE TRE
32
33 (e} OP OP OP
34 LG LG LG
35 (Note 6) I | (Note 8) (Note 8) (Note 8) PD46 (Note 7)
36 | NG NG NG
37 | (Note 9) (Note 9) (Note 9) PD44 (Note 7)
38 | (Note 9) (Note 9) (Note 9) PD46 (Note 7)
39 | RDP RDP RDP
40 | RDN RDN RDN
41 | DI1 DI1 DI1 PD14
42 | EM2 EM2 EM2
43 | LSP LSP LSP PD18
44 | LSN LSN LSN PD20
45 [ DOG DOG SIG PD22
46 DOCOM DOCOM DOCOM
47 DOCOM DOCOM DOCOM
48 0] ALM ALM ALM
49 ) RD RD RD PD28
50




2. SIGNALS AND WIRING

Note 1.

I: input signal, O: output signal

. CP: Positioning mode (point table method)

CL: Positioning mode (program method)
PS: Positioning mode (indexer method)

. TLA will be available when TL (External torque limit selection) is enabled with [Pr.

PDO04], [Pr. PD0G], [Pr. PD08], [Pr. PD10], [Pr. PD12], [Pr. PD14], [Pr. PD18], [Pr.
PD20], [Pr. PD22], [Pr. PD44], and [Pr. PD486].

. In the indexer method, assign the following input device to CN1-18 pin with [Pr. PD10].

CN1-18: MD1 (Operation mode selection 2)

. Assign the following output devices to CN1-22, CN1-23, and CN1-25 pins with [Pr.

PD23], [Pr. PD24], and [Pr. PD26].

CN1-22: CPO (Rough match)

CN1-23: ZP (Home position return completion)
CN1-25: MEND (Travel completion)

. Supply + of 24 V DC to OPC (power input for open-collector sink interface) when using

the CN1-10 and CN1-35 pins for DI.

. This is available with servo amplifiers with software version B7 or later.
. This is used with sink interface. Input devices are not assigned by default. Assign the

input devices with [Pr. PD44] and [Pr. PD46] as necessary. In addition, supply + of 24
DC V to the CN1-12 pin of OPC (Power input for open-collector sink interface).

. This is used with source interface. Input devices are not assigned by default. Assign the

input devices with [Pr. PD44] and [Pr. PD46] as necessary.



2. SIGNALS AND WIRING

2.3 Signal (device) explanations

The pin numbers in the connector pin No. column are those in the initial status.
For the I/O interfaces (symbols in I/O division column in the table), refer to section 3.9.2 of "MR-J4-_A_(-RJ)
Servo Amplifier Instruction Manual". The symbols in the control mode field of the table show the followings.
CP: Positioning mode (point table method)
BCD: Positioning mode (point table method in the BCD input positioning operation)

This method is available only when the MR-D01 unit is connected. Refer to chapter 12 for details.
CL: Positioning mode (program method)
PS: Positioning mode (indexer method)
"Q" and "A" of the table show the followings.
O: Usable device by default.
A: Usable device by setting the following parameters.
[Pr. PD0O4], [Pr. PDO06], [Pr. PDO08], [Pr. PD10], [Pr. PD12], [Pr. PD14], [Pr. PD18], [Pr. PD20], [Pr. PD22] to
[Pr. PD26], [Pr. PD28], [Pr. PD44], [Pr. PD46], and [Pr. PD47]

(1) 1/O device
(a) Input device

Control
mode

110
division

Connector
pin No.

) )
Device a2

Symbol 3]

Function and application

O | CP/BCD

Forced stop 2 EM2 CN1-42 | Turn off EM2 (open between commons) to decelerate the servo motor to a | DI-1
stop with commands.

Turn EM2 on (short between commons) in the forced stop state to reset
that state.

The following shows the setting of [Pr. PA04].

Deceleration method
EM2 or EM1 is off Alarm occurred

[Pr. PAO4]

. EM2/EM1
setting

EM1

MBR (Electromagnetic
brake interlock) turns
off without the forced
stop deceleration.

MBR (Electromagnetic
brake interlock) turns
off without the forced
stop deceleration.

EM2

MBR (Electromagnetic
brake interlock) turns
off after the forced
stop deceleration.

MBR (Electromagnetic
brake interlock) turns
off after the forced
stop deceleration.

EM2 and EM1 are mutually exclusive.

Forced stop 1

EM1

(CN1-42)

When using EM1, set [Pr. PA04]to "0 _ _
When EM1 is turned off (open between commons), the base circuit shuts
off, and the dynamic brake operates to decelerate the servo motor to a

stop.

_"to enable EM1.

Turn EM1 on (short between commons) in the forced stop state to reset

that state.

DI-1

Servo-on

SON

CN1-15

Turn SON on to power on the base circuit and make the servo amplifier
ready to operate. (servo-on status)
Turn it off to shut off the base circuit and coast the servo motor.

Set"_

connected) automatically in the servo amplifier.

_ _4"in [Pr. PD01] to switch this signal on (keep terminals

DI-1

Reset

RES

Turn on RES for more than 50 ms to reset the alarm.
Some alarms cannot be deactivated by RES (Reset). Refer to chapter 8.

Turning RES on in an alarm-free status shuts off the base circuit. The base
circuit is not shut off when " _ _

1 _"is setin [Pr. PD30].

This device is not designed to make a stop. Do not turn it on during

operation.

DI-1




2. SIGNALS AND WIRING

Control
mode
Device Symbol | Connector Function and application o laldle
pin No. division 8 ola
a
(@]
Forward rotation| LSP CN1-43 | To start operation, turn on LSP and LSN. Turn it off to bring the motortoa | DI-1 |QO| O[O
stroke end sudden stop and make it servo-locked.
Setting [Pr. PD30]to " _ _ _ 1" will enable "Slow stop (home position
erased)".
Reverse rotation LSN CN1-44 (Note) Input device Operation
stroke end CCW cwW
direction direction
LSP LSN Positive Negative
direction direction
1 1 (@) @)
0 1 @)
1 0 (@)
0 0
Note. 0: Off
1: On
The stop method can be changed with [Pr. PD30].
Set [Pr. PD01] as indicated below to switch on the signals (keep terminals
connected) automatically in the servo amplifier.
[Pr. PDO1] Status
LSP LSN
4 Automatic
on
8 Automatic
- = on
c Automatic | Automatic
- = on on
When LSP or LSN is turned off, [AL. 99 Stroke limit warning] occurs, and
WNG (Warning) turns on. When using WNG, enable it by setting [Pr.
PD23] to [Pr. PD26], [Pr. PD28], and [Pr. PD47].
However, [Pr. PD47] is not available with MR-J4-03A6-RJ servo amplifiers.
External torque TL Turning off TL will enable [Pr. PA11 Forward torque limit] and [Pr. PA12 D1 |AIA|A
limit selection Reverse torque limit], and turning on it will enable TLA (Analog torque
limit). For details, refer to section 3.6.1 (5) of "MR-J4-_A_(-RJ) Servo
Amplifier Instruction Manual".
For the indexer method, [Pr. PC35 Internal torque limit 2] will be enabled
automatically depending on operation status. Refer to each timing chart in
section 6.2 and section 6.4.5.
Internal  torque | TL1 To select [Pr. PC35 Internal torque limit 2/internal thrust limit 2], enable D1 [AlAlA
limit selection TL1 with [Pr. PD04], [Pr. PD06], [Pr. PD08], [Pr. PD10], [Pr. PD12], [Pr.
PD14], [Pr. PD18], [Pr. PD20], [Pr. PD22], [Pr. PD44], and [Pr. PD46]. For
details, refer to section 3.6.1 (5) of "MR-J4-_A_(-RJ) Servo Amplifier
Instruction Manual".
For the indexer method, [Pr. PC35 Internal torque limit 2] will be enabled
automatically depending on operation status. Refer to each timing chart in
section 6.2 and section 6.4.5.
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Control
mode
Device Symbol Connector Function and application o lald|o
pin No. division 8 ola
o
(@]
Operation mode| MDO | CN1-16 [ Point table method/program method D1 |O|O|0O
selection 1 Turning on MDO will be automatic operation mode, off will be manual
Operation mode [ MD1 operation mode. Changing an operation mode during operation will clear DI-1 A
selection 2 the command remaining distance and the motor will decelerate to stop.

MD1 cannot be used.

Indexer method

Select an operation mode with combinations of MDO and MD1. Refer to the
following table for combinations.

Changing an operation mode during operation will clear the command
remaining distance and the motor will decelerate to stop.

Device (Note) .
Operation mode
MD1 MDO
0 0 Home position return mode
0 1 Manual operation mode
Automatic operation mode 1
1 0 (rotation direction specifying
indexer)
1 1 Automatic operation mode 2
(shortest rotating indexer)

Note. 0: Off

1: On
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Device

Symbol

Connector
pin No.

Function and application

Control

mode

110
division

—
(©)

(%]
o

start

Forward rotation

ST1

CN1-17

Point table method

1. Absolute value command method
Turning on ST1 during automatic operation will execute one positioning
based on position data set in point tables.
Turning on ST1 during home position return will also start home
position return.
Turning on ST1 during JOG operation will rotate the motor in the
forward rotation direction while it is on.
The forward rotation means address increasing direction.
Turning on both ST1 and ST2 during JOG operation will stop the servo
motor.

2. Incremental value command method
Turning on ST1 during automatic operation will execute one positioning
in the forward rotation direction based on position data set in point
tables.
Turning on ST1 during home position return will also start home
position return.
Turning on ST1 during JOG operation will rotate the motor in the
forward rotation direction while it is on.
The forward rotation means address increasing direction.
Turning on both ST1 and ST2 during JOG operation will stop the servo
motor.

DI-1

O] CP/BCD

Program method

1. Automatic operation mode
Turning on ST1 will execute a program operation selected with DIO to
DI7.
The forward rotation means address increasing direction.
Turning on both ST1 and ST2 during manual operation mode will stop
the servo motor.

2. Manual operation mode
Turning on ST1 will rotate the motor in the forward rotation direction
while it is on.
The forward rotation means address increasing direction.
Turning on both ST1 and ST2 during manual operation mode will stop
the servo motor.

Indexer method

1. Automatic operation mode 1 or automatic operation mode 2
Turning on ST1 will execute one positioning to the specified station No.

2. Manual operation mode
Turning on ST1 with the station JOG operation will rotate the motor in
the specified direction with SIG only while it is on. Turning off ST1 will
execute a positioning to a station which can be decelerated to a stop.
Turning on ST1 with JOG operation will rotate the motor in the direction
specified with SIG only while it is on. Turning off will decelerate the
motor to a stop regardless of stations.

3. Home position return mode
Turning on ST1 will also start home position return.

start

Reverse rotation

ST2

CN1-18

Point table method

Use this device with the incremental value command method. Turning on
ST2 during automatic operation will execute one positioning in the reverse
rotation direction based on position data set in point tables. Turning on ST2
during JOG operation will rotate the motor in the reverse rotation direction
while it is on. Turning on both ST1 and ST2 will stop the servo motor.
Turning on ST2 during in the home position return mode will execute an
automatic positioning to the home position.

The reverse rotation means address decreasing direction.

Turning on both ST1 and ST2 during JOG operation will stop the servo
motor.

DI-1

Program method

Turning on ST2 with JOG operation in the manual operation mode will
rotate the motor in the reverse rotation direction while it is on. Turning on
both ST1 and ST2 will stop the servo motor.

The reverse rotation means address decreasing direction.

Turning on both ST1 and ST2 during manual operation mode will stop the
servo motor. ST2 will be disabled in the automatic operation mode.

Indexer method
This device is not used.
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Device

Symbol

Connector
pin No.

Function and application

110
division

Control

mode

—
(©)

(%]
o

Temporary
stop/restart

TSTP

Turning on TSTP during automatic operation will temporarily stop the
motor.

Turning on TSTP again will restart.

Turning on ST1 (Forward rotation start)/ST2 (Reverse rotation start) during
a temporary stop will not rotate the motor.

Changing the automatic operation mode to manual operation mode during
a temporary stop will erase a travel remaining distance.

The temporary stop/restart input will not function during home position
return/JOG operation.

DI-1

>1 CP/BCD

Proximity dog

DOG

CN1-45

Turning off DOG will detect a proximity dog. The polarity for dog detection
can be changed with [Pr. PT29].

Polarity for proximity dog
detection

0 Detection with off
1 Detection with on

[Pr. PT29]

DI-1

External limit/
Rotation
direction
decision/
Automatic speed
selection

SIG

CN1-45

The function varies depending on the operation mode.

1. Home position return mode (MD1 = 0, MDO = 0)
You can use SIG as an input device of external limit. This operation
mode is enabled when the home position return type of the torque limit
changing dog type is selected.

2. Manual operation mode (MD1 =0, MDO = 1)
You can use this as an input device for specifying a rotation direction of
the servo motor. The rotation direction varies depending on the setting
of [Pr. PA14 Rotation direction selection]. (Refer to section 2.1.)

3. Automatic operation mode 1 (rotation direction specifying indexer) (MD1
=1, MDO = 0)
You can use this as an input device for specifying a rotation direction of
the servo motor. The rotation direction varies depending on the setting
of [Pr. PA14 Rotation direction selection]. (Refer to section 2.1.)

4. Automatic operation mode 2 (shortest rotating indexer) (MD1 = 1, MDO =
1)
You can use SIG as an input device for selecting a speed of the servo
motor.

Table 2.1 Rotation direction selection

Servo motor
rotation direction

CCW direction
CW direction
CW direction

CCW direction

[Pr. PA14] | SIG (Note)

0 0
0 1
1 0
1 1

Note. 0: Off
1: On

DI-1

Manual pulse
generator
multiplication 1

TPO

Select a multiplication of the manual pulse generator.
When a multiplication is not selected, the setting of [Pr. PT03] will be
enabled.

Manual pulse
generator
multiplication 2

TP1

Device (Note)
TP1 TPO

Manual pulse
generator multiplication

[Pr. PTO3] setting
x 1
x 10
x 100

o

=|Oo|=|O

DI-1

DI-1




2. SIGNALS AND WIRING

Control
mode
Device Symbol | COnnector Function and application o lald|o
y pin No. PP division 8 ola
g
(@]
Analog override OVR Turning on OVR will enable VC (Analog override). D1 Al A
selection
Teach TCH Use this for teaching. Turning on TCH in the point table method will rewrite | DI-1 | A
a position data of the selected point table No. to the current position.
Program input 1 PI1 Turning on PI1 will restart a step which was suspended with the SYNC (1) | DI-1 A
command during programming.
Program input 2 PI2 Turning on PI2 will restart a step which was suspended with the SYNC (2) | DI-1 A
command during programming.
Program input 3 PI3 Turning on PI3 will restart a step which was suspended with the SYNC (3) | DI-1 A
command during programming.
Current position LPS Turning on LPS during execution of the LPOS command will latch a current | DI-1 A
latch input position with its rising edge. The latched current position can be read with
communication commands.
Point table DIO CN1-19 | Point table method DI-1 (OO
No./program No. Select point tables and home position return mode with DIO to DI7.
selection 1
Point table DI1 CN1-41 Device (Note) Selection contents O|0
No./pr.ogram No. DI7 | DI6 | DI5 | DI4 | DI3 | DI2 | DI1 | DIO
selection 2 0olo|lolololo]|ol]o Home position
return mode
Point table DI2 CN1-10 0 0 0 0 0 0 0 1 Point table No. 1 O|0
No./program No.
selection 3 olo|o[ o] o] o] 1] o] PointtableNo. 2
Point table DI3 CN1-35 O|0
No./program No. o|loflo|]o]o]oO 1 1 Point table No. 3
selection 4
Point table Dl4 AlA
No./program No.
selection 5 . .
Point table DI5 1 1 1 1 1 1 1 0 Point table No. 254 AlA
No./program No. -
selection 6 1 1 1 1 1 1 1 1 Point table No. 255
Point table Di6 AlA
No./program No. Note. 0: Off
selection 7 1: On
Point table DI7 AlA
No./program No. Program method
selection 8 Select program Nos. with DIO to DI7.
Device (Note .
Selection contents
DI7 | DI6 | DI5 | DI4 | DI3 | DI2 | DI1 | DIO
0 0 0 0 0 0 0 0 Program No. 1
0 0 0 0 0 0 0 1 Program No. 2
0 0 0 0 0 0 1 0 Program No. 3
0 0 0 0 0 0 1 1 Program No. 4
1 1 1 1 1 1 1 0 Program No. 255
1 1 1 1 1 1 1 1 Program No. 256
Note. 0: Off
1: On
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Control
mode
Device Symbol Connector Function and application o 1o ol
pin No. division 8 o
5
Next station No. DIO CN1-19 | Indexer method DI-1 @)
selection 1 Select next station Nos. with DIO to DI7.
A setting value at ST1 on will be enabled.
Next station No. DI1 CN1-41 Device (Note 1) . @)
: Selection contents
selection 2 DI7 [ DI6 | DI5 | DI4 | DI3 | DI2 | DI1 | DIO
Next station No. DI2 CN1-10 0 0 0 0 0 0 0 0 Next station No. 0 @)
selection 3
Next station No. DI3 CN1-35 0 0 0 0 0 0 0 1 Next station No. 1 @)
selection 4
Next station No. Di4 0 0 0 0 0 0 1 0 Next station No. 2 A
selection 5
Next station No. DI5 0 0 0 0 0 0 1 1 Next station No. 3 A
selection 6
Next station No. DI6 A
selection 7
Next station No. DI7 . . A
selection 8 1 1 1 1 1 1 1 0 | Next station No. 254
1 1 1 1 1 1 1 1 Setting inhibited
(Note 2)
Note 1. 0: Off
1: On
2. [AL. 97.2 Next station position warning] will occur.
Second RT Turning on ST1 with RT-off will select acceleration/deceleration time DI-1 A
acceleration/dec constants set with [Pr. PCO1 Acceleration time constant 1] and [Pr. PC02
eleration Deceleration time constant 1].
selection Turning on ST1 with RT-on will select acceleration/deceleration time
constants set with [Pr. PC30 Acceleration time constant 2] and [Pr. PC31
Deceleration time constant 2].
RT will not be accepted during operation.
Device (Note) Description
Acceleration time | Deceleration time
RT
constant constant
0 [Pr. PCO1] [Pr. PC02]
1 [Pr. PC30] [Pr. PC31]
Note. 0: Off
1:On
Second RTCDP This has two functions of CDP (Gain switching) and RT (Second DI-1 A
acceleration/dec acceleration/deceleration selection).
eleration gain When RTCDP is off, the servo control gain set with [Pr. PB06], [Pr. PB08]
selection to [Pr. PB10] will be selected. Turning on ST1 (Forward rotation start) will
select acceleration/deceleration time constants set with [Pr. PC01
Acceleration time constant 1] and [Pr. PC02 Deceleration time constant 1].
When RTCDP is on, the servo control gain set with [Pr. PB29] to [Pr.
PB32] will be selected. Turning on ST1 (Forward rotation start) will select
acceleration/deceleration time constants set with [Pr. PC30 Acceleration
time constant 2] and [Pr. PC31 Deceleration time constant 2].
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Control
mode
Device Symbol Connector Function and application o 1a ol
pin No. division 8 o
5
Digital override ovo To enable the digital override function, set [Pr. PT38]to"__1_" DI-1 A
selection 1 This signal is for multiplying a command speed by the digital override
Digital override ov1 (multiplying factor). A
selection 2 A command speed multiplied by the digital override value selected with this
Digital override oVv2 signal will be an actual servo motor speed. A
selection 3 If the servo motor speed multiplied by the digital override value exceeds
Digital override ov3 the servo motor maximum speed, the speed will be limited at the maximum A
selection 4 speed.
The following table shows an example of setting "50" to [Pr. PT42] and "5"
to [Pr. PT43].
Device (Note) D .
ova|ovz]ovi|ovo escription
0 0 0 0 100 [%] of
command speed
0 0 0 1 50 [%] of command
speed
0 0 1 0 55 [%] of command
speed
0 0 1 1 60 [%] of command
speed
0 1 0 0 | 65 [%] of command
speed
0 1 0 1 70 [%] of command
speed
0 1 1 0 75 [%] of command
speed
0 1 1 1 80 [%] of command
speed
1 0 0 0 85 [%] of command
speed
1 0 0 1 90 [%] of command
speed
1 0 1 0 95 [%] of command
speed
1 0 1 1 100 [%] of
command speed
1 1 0 0 105 [%] of
command speed
1 1 0 1 110 [%] of
command speed
1 1 1 0 115 [%] of
command speed
1 1 1 1 0 [%] of command
speed
Note. 0: Off
1: On
Mark detection MSD The current position latch function by sensor input can be used. For the DI-1 [A | A
current position latch function, refer to section 12.2.1. For the current
position latch function, refer to section 12.2.2.
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Control
mode
: Connector ! P 0 [Aala|w
Device Symbol pin No. Function and application division 8 ola
o
(@]
Proportion PC Turn PC on to switch the speed amplifier from the proportional integral type | DI-1 | A | A | A
control 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 PC (Proportion control) 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 PC
(Proportion control) and TL (External torque limit selection) at the same
time to make the torque less than the rated by TLA (Analog torque limit).
Clear CR Turn CR on to clear the position control counter droop pulse onits leading | DI-1 |A|A | A
edge. The pulse width should be 10 ms or longer.
The delay amount set in [Pr. PB03 Position command
acceleration/deceleration time constant] is also cleared. When" _ __1"is
set to [Pr. PD32], the pulses are always cleared while CR is on.
Gain switching CDP Turn on CDP to use the values of [Pr. PB29] to [Pr. PB36] and [Pr. PB56] DI-1 [A]lA A
to [Pr. PB60] as the load to motor inertia ratio and gain values.
Fully closed loop | CLD Not used with the positioning mode. DI-1
selection
Motor-side/load- | MECR Turn on MECR to clear the motor-side/load-side position deviation counter | DI-1 | A | A
side deviation to zero.
counter clear - It operates during the fully closed loop control.
- It does not affect the position control droop pulses.
+ Turning on this device during the semi closed loop control does not
affect the operation.
= Turning on this device while the fully closed loop control error detection
function is disabled in [Pr. PE03] does not affect the operation.
This device is not available with MR-J4-03A6-RJ servo amplifiers.
Cam control CAMC When using CAMC, set [Pr. PT35]to"_ 1 _ _"to enable it. Turning CAMC | DI-1 | A | A
command on switches the control from the normal positioning control to the cam
control.
Cam position CPCD Turning CPCD on compensates the cam axis one cycle current valuetobe | DI-1 [ A | A
compensation in the position set in [Cam control data No. 60 - Cam position
request compensation target position].
Clutch command | CLTC This is used to turning on/off the main shaft clutch command. D1 Al A
This is used when [Cam control data No. 36 - Main shaft clutch control
setting] issetto"_ _ _ 1"
Cam No. CIO Select cam No. D1 [ Al A
selection 0 This is enabled when [Cam control data No. 49 - Cam No.] is set to "0". Set
the cam control data on the cam setting window of MR Configurator2.
Cam No. Ci1 Device (Note 1) ) AlA
selection 1 CI3 ci2 ci cio Selection contents
Cam No. Cl2 0 0 0 0 Linear cam AlA
selection 2 0 0 0 1 Cam No. 1
Cam No. CI3 0 0 1 0 Cam No. 2 AlA
selection 3 0 0 1 1 Cam No. 3
1 0 0 0 Cam No. 8
1 0 0 1
Setting inhibited
(Note 2)
1 1 1 1
Note 1. 0: Off
1: On
2. [AL. F6.5 Cam No. external error] occurs.
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(b) Output device

Device

Symbol

Connector
pin No.

Function and application

110
division

Control

mode

-
O

[%2]
o

Malfunction

ALM

CN1-48

When an alarm occurs, ALM will turn off.

When an alarm does not occur, ALM will turn on after 4 s to 5 s after
power-on.

When [Pr. PD34]is"_ _ 1 _", an alarming or warning will turn off ALM.

DO-1

O| cp/BCD

Malfunction/War
ning

ALM
WNG

When an alarm occurs, ALMWNG will turn off.
When a warning (except [AL. 9F Battery warning]) occurs on and off will be
repeated every 1 s.

When an alarm/warning is not occurring, turning on the power will turn on
ALMWNG after4 sto 5s.

DO-1

Warning

WNG

When warning has occurred, WNG turns on. When a warning is not
occurring, turning on the power will turn off WNG after 4 sto 5 s.

DO-1

Battery warning

BWNG

BWNG turns on when [AL. 92 Battery cable disconnection warning] or [AL.
9F Battery warning] has occurred. When the battery warning is not
occurring, turning on the power will turn off BWNG after 4 sto 5 s.

DO-1

AL9F warning

BWOF

When [AL. 9F Battery warning] occurs, BWOF will turn on.

DO-1

Dynamic brake
interlock

DB

When using the signal, enable it by setting [Pr. PD23] to [Pr. PD26], [Pr.
PD28], and [Pr. PD47]. DB turns off when the dynamic brake needs to
operate. When using an external dynamic brake with the servo amplifier of
11 kW or more, this device is required. (Refer to "MR-J4-_A_(-RJ) Servo
Amplifier Instruction Manual" section 11.17.)

For the servo amplifier of 7 kW or less, it is not necessary to use this
device.

DO-1

Ready

RD

CN1-49

Enabling servo-on to make the servo amplifier ready to operate will turn on
RD.

DO-1

In-position

INP

CN1-24

When the number of droop pulses is in the preset in-position range, INP
will turn on. The in-position range can be changed using [Pr. PA10]. When
the in-position range is increased, INP may be on during low-speed
rotation.

INP turns on when servo-on turns on.

DO-1

Limiting torque

TLC

CN1-25

TLC turns on when a generated torque reaches a value set with any of [Pr.
PA11 Forward torque limit], [Pr. PA12 Reverse torque limit], or TLA
(Analog torque limit).

DO-1

Zero speed
detection

ZSP

CN1-23

ZSP turns on when the servo motor speed is zero speed (50 r/min) or less.
Zero speed can be changed with [Pr. PC17].

F d OFF level
orward | 70 r/min

rotation 20 r/min

direction gONr}ﬁqviﬁl (Hysteresis width)
[Pr. PC17]
Servo motor ;
speed 0 r/min
[Pr. PC17]
Reverse | Ol lve
rotation 20 r/min
direction <7)0F|r:/r|r$ixel (Hysteresis width)
ZSP ON
(Zero speed  QOFF
detection)

ZSP will turn on when the servo motor is decelerated to 50 r/min (at 1)),
and will turn off when the servo motor is accelerated to 70 r/min again (at
2)).

ZSP will turn on when the servo motor is decelerated again to 50 r/min (at
3)), and will turn off when the servo motor speed has reached -70 r/min (at
4)).

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

Hysteresis width is 20 r/min for this servo amplifier.

DO-1
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Device

Symbol

Connector
pin No.

Function and application

110
division

Control

mode

—
(@)

[%2]
o

Electromagnetic
brake interlock

MBR

When using the device, set operation delay time of the electromagnetic
brake in [Pr. PC16].
When a servo-off status or alarm occurs, MBR will turn off.

DO-1

>| CP/BCD

Speed command
reached

SA

When a command speed is within a target speed at servo-on status, SA

will be on.

When the command speed is 0 r/min (mm/s), this will be continuously on.
When the command speed is in acceleration/deceleration or at servo-off
status, SA will be off.

DO-1

>

Home position
return
completion

ZP

When a home position return completes normally, ZP (Home position

return completion) will be on.

This will be off with the following conditions in the incremental system.

1) SON (Servo-on) is off.

2) EM2 (Forced stop 2) is off.

3) RES (Reset) is on.

4) At alarm occurrence

5) LSP (Forward rotation stroke end) or LSN (Reverse rotation stroke end)
is off.

6) Home position return is not being executed.

7) Software limit is being detected.

8) Home position return is in progress.

If once home position return is completed in the absolute position detection
system, ZP (Home position return completion) will be the same output
status as RD (Ready).

However, it will be off with the above 1) to 8) and the following 9) to 14).

9) The home position return is not performed after [AL. 25 Absolute

position erased] or [AL. E3 Absolute position counter warning] occurred.

10) The home position return is not performed after the electronic gear
([Pr. PA06] and [Pr. PAQO7]) was changed.

11) The home position return is not performed after the setting of [Pr.
PAO3 Absolute position detection system selection] was changed from
"Disabled" to "Enabled".

12) [Pr. PA14 Rotation direction selection/travel direction selection] was
changed.

13) [Pr. PAO1 Operation mode] was changed.

14) [Pr. PTO8 Home position return position data] or [Pr. PT28 Number of
stations per rotation] was changed.

DO-1

Rough match

CPO

When a command remaining distance is lower than the rough match output
range set with [Pr. PT12], CPO will be on. This is not outputted during base
circuit shut-off. CPO turns on with servo-on.

DO-1

Position range
output

POT

When an actual current position is within the range set with [Pr. PT21] and
[Pr. PT22], POT will be on. This will be off when a home position return
does not complete or base circuit shut-off is in progress.

DO-1

Temporary stop

PUS

When a deceleration begins for a stop, PUS will be on by TSTP
(Temporary stop/restart). When you enable TSTP (Temporary stop/restart)
again and start operation, PUS will be off.

DO-1

Travel
completion

MEND

When the droop pulses are within the in-position output range set with [Pr.
PA10] and the command remaining distance is "0", MEND will be on.
MEND turns on with servo-on.

MEND is off at servo-off status. However, MEND will not be off in the
indexer method.

DO-1

Position end

PED

When the droop pulses are within the position end output range set with
[Pr. PA10] and the command remaining distance is "0", PED will be on.
When MEND (Travel completion) is on and ZP (Home position return
completion) is on, PED (Position end) will be on.

When ZP (Home position return completion) is on with servo-on status,
PED will be on.

PED is off at servo-off status.

DO-1

SYNC
synchronous
output

SOUT

When the status is waiting for input of the program SYNC (1 to 3), SOUT
will be on. When PI1 (Program input 1) to PI3 (Program input 3) turn on,
SOUT will be off.

DO-1




2. SIGNALS AND WIRING

Control
mode
Device Symbol Connector Function and application o Ta o|®
pin No. division 8 o
&
Program output OouT1 OUT1 will turn on with the OUTON (1) command during programming. DO-1 A
1 The OUTOF (1) command will turn off OUT1.
You can also set time to off with [Pr. PT23].
Program output OouT2 OUT2 will turn on with the OUTON (2) command during programming. DO-1 A
2 The OUTOF (2) command will turn off OUT2.
You can also set time to off with [Pr. PT24].
Program output OuT3 OUT3 will turn on with the OUTON (3) command during programming. DO-1 A
3 The OUTOF (3) command will turn off OUT3.
You can also set time to off with [Pr. PT25].
Point table No. PTO The signals output point table Nos. in 8 bit code simultaneously with MEND [ DO-1 | A
output 1 (Travel completion) on.
Point table No. PT1 Device (Note 1, 2) Description A
output 2 PT7 | PT6 | PT5 | PT4 | PT3 | PT2 | PT1 | PTO
Point table No. PT2 0 0 0 0 0 0 0 1 Point table No. 1 A
output 3
Point table No. PT3 0 0 0 0 0 0 1 0 Point table No. 2 A
output 4
Point table No. PT4 0 0 0 0 0 0 1 1 Point table No. 3 A
output 5
Point table No. PT5 - - - - - - . . . A
output 6
Point table No. PT6 . . . . . . . . . A
output 7 1 1 1 1 1 1 1 0 | Point table No. 254
Point table No. PT7 A
output 8 1 1 1 1 1 1 1 1 Point table No. 255
Note 1. 0: Off
1: On
2. For MR-J4-03A6-RJ servo amplifiers, up to six points of DO are
available; therefore, PT0 to PT7 cannot be outputted
simultaneously.
Station output 1 PSO The signals output station Nos. simultaneously with MEND on while an DO-1 A
alarm is not occurring.
Station output 2 PS1 Device (Note 1, 2) Description A
PS7 | PS6 | PS5 | PS4 | PS3 | PS2 | PS1 | PSO
Station output 3 PS2 0 0 0 0 0 0 0 0 In-position out of A
range
Station output 4 PS3 1 1 1 1 1 1 1 1 Next station No. 0 A
Station output 5 PS4 1 1 1 1 1 1 1 0 Next station No. 1 A
Station output 6 PS5 1 1 1 1 1 1 0 1 Next station No. 2 A
Station output 7 PS6 1 1 1 1 1 1 0 0 Next station No. 3 A
Station output 8 PS7 A
0 0 0 0 0 0 1 0 | Next station No. 253
0 0 0 0 0 0 0 1 | Next station No. 254
Note 1. 0: Off
1:On
2. For MR-J4-03A6-RJ servo amplifiers, up to six points of DO are
available; therefore, PS0 to PS7 cannot be outputted
simultaneously.
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The following shows correspondence of each digit and device.

Second digit First digit
bit3 | bit2 | bit1 [bit0 bit3 | bit2 | bit1 [ bit0
|— MCDO00
MCDO1
MCDO02
MCDO03
— MCD10
MCD11
MCD12
MCD13
M code Device (Note)
First/second | MCDO03/ MCDO02/ MCDO01/ MCDO0O0/
digit MCD13 MCD12 MCD11 MCD10
0 0 0 0 0
0 0 0 1
2 0 0 1 0
3 0 0 1 1
4 0 1 0 0
5 0 1 0 1
6 0 1 1 0
7 0 1 1 1
8 1 0 0 0
9 1 0 0 1
Note. 0: Off
1:On

MCDO0O0 to MCD03 and MCD10 to MCD13 will turn off with the following
status.

- Power on

- Servo-off

- Manual operation mode

- At alarm occurrence

Control
mode
Device Symbol | Connector Function and application o lald|o
y pin No. PP division 8 ola
o
O
M code 1 (bit 0) | MCDOO This device can be used in the point table method. DO-1
M code 2 (bit 1) | MCDO1 These signals can be checked with output devices of the communication DO-1
M code 3 (bit2) | MCD02 function. (Refe.r to section 10.2 (1 )) DO-1
M code 4 (bit 3) | MCDO03 To use these signals, set" _ _ 1 _"in [Pr. Po12]. DO-1
M code 5 (bit4) | MCD10 'Sl'htel\s/,lignzls Ol-inUt Mt<:to<t:|)|e simultaneously with CPO (Rough match) on. DO-1
M code 6 (bit5) | MCD11 ¢ M code with point fables. DO-1
M code 7 (b!t 6) |MCD12 The code represents one digit of decimal using four digits of binary. DO-1
M code 8 (bit 7) | MCD13 DO-1
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Control
mode
Device Symbol Connector Function and application o 1a ol
pin No. division 8 o
&
Mark detection MSDH Turning on MSD (Mark detection) will turn on MSDH. DO-1|A| A
rising latch
completed
Mark detection MSDL After MSD (Mark detection) is turned on, turning off MSD will turn on DO-1|A| A
falling latch MSDL.
completed
Alarm code ACDO | (CN1-24) | To use these signals, set" _ _ _ 1"in [Pr. PD34]. DO-1|A|AlA
This signal is outputted when an alarm occurs.
ACD1 | (CN1-23) [ When an alarm is not occurring, respective ordinary signals are outputted.
For details of the alarm codes, refer to chapter 8.
ACD2 | (CN1-22) When [Pr. PD34] is setto"_ _ _ 1", setting the following will trigger [AL. 37
Parameter error].
=" 1"is setin [Pr. PA03] and the absolute position detection system
by DIO is selected.
* MBR, DB, or ALM is assigned to the CN1-22 pin, CN1-23 pin, or CN1-24
pin.
Variable gain CDPS CDPS turns on during gain switching. DO-1|A|AlA
selection
Absolute position | ABSV ABSYV turns on when the absolute position is undetermined. DO-1|{A|A]| A
undetermined
During tough MTTR When a tough drive is "Enabled" in [Pr. PA20], activating the instantaneous [ DO-1| A | A | A
drive power failure tough drive will turn on MTTR.
This device is not available with MR-J4-03A6-RJ servo amplifiers.
During fully CLDS CLDS turns on during fully closed loop control. DO-1|A| A
closed loop This device is not available with MR-J4-03A6-RJ servo amplifiers.
control
Under cam CAMS It turns on when the control switches to the cam control. DO-1| A A
control It turns off when the control switches to the normal positioning control.
Cam position CPCC It turns on when the cam compensation execution is enabled. DO-1|A| A
compensation It turns on when the position compensation is not being executed during
execution the cam control.
completed
Clutch on/off CLTS It turns on with clutch-on. DO-1|A| A
status It is always off when [Cam control data No. 36 - Main shaft clutch control
setting] issetto"__ _ 0"
Clutch CLTSM It outputs clutch smoothing status. DO-1|A| A
smoothing status The output depends on the setting in [Cam control data No. 42 - Main shaft
clutch smoothing system] as follows:
0: Direct
Always off
1: Time constant method (index)
Always on in clutch-on status
It turns off when the clutch is off and the smoothing is complete.
(2) Input signal
Control
mode
Device Symbol Cormector Function and application ) I/O QI3(9
pin No. division 8 o
%
Manual pulse PP (CN1-10) | Connect the manual pulse generator (MR-HDPO1). DI-2 | Al A
generator NP (CN1-35) When using the signal, enable PP and NP with [Pr. PD44] and [Pr. PD46].
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Control
mode
Device Symbol Connector Function and application o lald|o
pin No. division 8 ola
o
(@]
Analog torque TLA CN1-27 | When using the signal, enable TL (External torque limit selection) with [Pr. |Analog| A | A | A
limit PDO04], [Pr. PD06], [Pr. PD08], [Pr. PD10], [Pr. PD12], [Pr. PD14], [Pr. input
PD18], [Pr. PD20], [Pr. PD22], [Pr. PD44], and [Pr. PD486].
When TLA is enabled, torque is limited in the full servo motor output torque
range. Apply 0 V to +10 V DC between TLA and LG. Connect the positive
terminal of the power supply to TLA. The maximum torque is generated at
+10 V. (Refer to section 3.6.1 (5) of "MR-J4-_A_(-RJ) Servo Amplifier
Instruction Manual".)
If a value equal to or larger than the maximum torque is inputted to TLA,
the value is clamped at the maximum torque.
Resolution: 10 bits
Analog override VC CN1-2 | The signal controls the servo motor setting speed by applying -10 V to +10 [Analog| O | O
V to between VC and LG. The percentage will be 0% with -10 V, 100% with | input
0V, and 200% with +10 V to the setting speed of the servo motor.
Resolution: 14 bits or equivalent
For MR-J4-_A_-RJ 100 W or more servo amplifiers, setting [Pr. PC60] to "_
_ 1 _"increases the analog input resolution to 16 bits. This function is
available with servo amplifiers manufactured in November 2014 or later.
(3) Output signal
(a) MR-J4-_A -RJ 100 W or more
Control
mode
Device Symbol Connector Function and application o lalld|o
pin No. division 8 ola
o
(@]
Encoder A- LA CN1-4 | These devices output pulses of encoder output pulse set in [Pr. PA15] in DO-2|0|0|0O
phase pulse LAR CN1-5 | the differential line driver type.
(differential line In CCW rotation of the servo motor, the encoder B-phase pulse lags the
driver) encoder A-phase pulse by a phase angle of /2.
Encoder B- LB CN1-6 | The relation between rotation direction and phase difference of the A-
phase pulse LBR CN1-7 | phase and B-phase pulses can be changed with [Pr. PC19].
(differential line
driver)
Encoder Z- LZ CN1-8 | The encoder zero-point signal is outputted in the differential line driver DO-2|0|0|0O
phase pulse LZR CN1-9 |type. One pulse is outputted per servo motor revolution. This turns on
(differential line when the zero-point position is reached. (negative logic)
driver) The minimum pulse width is about 400 ps. For home position return using
this pulse, set the creep speed to 100 r/min or less.
Encoder Z- OoP CN1-33 | The encoder zero-point signal is outputted in the open-collector type. DO-2(O0|0O|0O
phase pulse
(open-collector)
Analog monitor 1 | MO1 CN6-3 | This is used to output the data set in [Pr. PC14] to between MO1 and LG in [Analog| O | O | O
terms of voltage. output
Output voltage: +10 V
Resolution: 10 bits or equivalent
Analog monitor 2 | MO2 CNG6-2 | This signal outputs the data set in [Pr. PC15] to between MO2 and LG in Analog| O | O | O
terms of voltage. output
Output voltage: +10 V
Resolution: 10 bits or equivalent
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(b) MR-J4-03A6-RJ

Control
Device Symbol Connector Function and application Vo mode
pin No. division| n [ [ en
0|0 |a
Encoder A- LA CN1-4 | These devices output pulses of encoder output pulse set in [Pr. PA15] in DO-2|0|10]|0O
phase pulse LAR CN1-5 | the differential line driver type.
(differential line In CCW rotation of the servo motor, the encoder B-phase pulse lags the
driver) encoder A-phase pulse by a phase angle of /2.
Encoder B- LB CN1-6 | The relation between rotation direction and phase difference of the A-
phase pulse LBR CN1-7 | phase and B-phase pulses can be changed with [Pr. PC19].
(differential line
driver)
Encoder Z- Lz CN1-8 | The encoder zero-point signal is outputted in the differential line driver DO-2|10|10|(0O
phase pulse LZR CN1-9 |type. One pulse is outputted per servo motor revolution. This turns on
(differential line when the zero-point position is reached. (negative logic)
driver) The minimum pulse width is about 400 ps. For home position return using
this pulse, set the creep speed to 100 r/min or less.
Encoder Z- OoP CN1-33 | The encoder zero-point signal is outputted in the open-collector type. DO-2(0O|(0O|0O
phase pulse
(open-collector)
Analog monitor 1 | MO1 CN1-26 | This is used to output the data set in [Pr. PC14] to between MO1 and LG in |Analog| O | O [ O
terms of voltage. output
Output voltage: 5V +4 V
Resolution: 10 bits or equivalent
Analog monitor2 | MO2 CN1-29 | This signal outputs the data set in [Pr. PC15] to between MO2 and LG in Analog| O | O | O
terms of voltage. output
Output voltage: 5V £4 V
Resolution: 10 bits or equivalent

(4) Communication
(a) MR-J4-_A -RJ 100 W or more

Control
mode
Device Symbol | Connector Function and application o lald|o
y pin No. PP division 8 ola
9
(@]
RS-422/RS-485 SDP CN3-5 | These are terminals for RS-422/RS-485 communication. O|l0|0
I/F SDN | CN3-4
RDP CN3-3
RDN CN3-6
(b) MR-J4-03A6-RJ
Control
Device Symbol Connector Function and application Vo mode
pin No. division[ n | 1 | ¢n
0|0 |a
RS-422 I/F SDP CN1-13 | These are terminals for RS-422 communication. O|0|0
SDN | CN1-14
RDP | CN1-39
RDN | CN1-40
TRE | CN1-31
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2.4 Analog override

POINT

@The override function has two types. One is analog override by using analog
voltage input and another is digital override by using parameter settings.
* Target method of analog override: Point table method/Program method
* Target method of digital override: Indexer method
@OVR (Analog override selection) is for the analog override. The digital override
does not depend on OVR (Analog override selection).
@Refer to [Pr. PT38], [Pr. PT42], and [Pr. PT43] for the digital override.
@\When using the analog override in the point table method or program method,
enable OVR (Analog override selection).
@ The following shows functions whether usable or not with the analog override.
(1) Analog override usable
* Automatic operation mode (point table method/program method)
* JOG operation in the manual operation mode
* Automatic positioning to home position function in the point table method
(2) Analog override unusable
* Manual pulse generator operation in the manual operation mode
* Home position return mode
* Test operation mode using MR Configurator2 (positioning operation/JOG
operation)

You can change the servo motor speed by using VC (Analog override). The following table shows signals
and parameters related to the analog override.

Item Name Remark
Analog input signal VC (Analog override)
. . . . Turning on OVR will enable VC
Contact input signal OVR (Analog override selection) (Analog override) setting value.
Parameter [Pr. PC37 Analog override offset] -9999 to 9999 [mV]

(1) VC (Analog override)
You can continuously set changed values from outside by applying voltage (-10 V to +10 V) to VC
(Analog override). The following shows percentage of the actual speed to input voltage and set speed.

©
=}
g ° %% 3 Servo amplifier
%) |
S8 | o
=7 | N
35 ! OVR (Analog override selection) - ——OVR
29 100F----> o - ——DICOM
£2 ! 24vDC ~ -~
ég ! VC (Analog override) N \I_/g (Note)
ol |
°E 9 ‘ 10V 10 +10N] D
-10 0 10 [V]

VC (Analog override voltage) applied voltage

Note. This diagram shows sink input interface.
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(2) OVR (Analog override selection)
Select enabled/disabled of VC (Analog override).

Servo amplifier

Position
control

Analog Speed Servo
override control motor

OVR (Analog override selection)

|
VC (Analog override) |
-10Vto+10V i

Select a changed value using OVR (Analog override selection).

(Note) E?(ternal input Speed change value
signal
0 No change
1 Setting of VC (Analog override) is
enabled.
Note. 0: Off
1: On

(3) Analog override offset ([Pr. PC37])
You can set an offset voltage to the input voltage of VC (Analog override) with [Pr. PC37]. The setting
value is from -9999 to +9999 [mV].
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2.5 Internal connection diagram

POINT
@For details of interface and source I/O interface, refer to section 3.9 of "MR-J4-
_A_(-RJ) Servo Amplifier Instruction Manual".
@For the CN8 connector, refer to section 13.3.1 of "MR-J4-_A_(-RJ) Servo
Amplifier Instruction Manual”.

The following shows an example of internal connection diagram of the point table method.
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(1) MR-J4-_A_-RJ 100 W or more

Servo amplifier

(Note 4)
CN1 24V DC
Approx. 46 |pocom =I
CNT g2k0
— _—soN| 15 —D—@— 47 |pocon
|
— | —mpo| 16 | Vel o]
S e el . Ml 22 |cPo ™
- | —sT2[ 18 | L — . 23 |zP L
~ | —{DIO| 19 |- S | ! (Note 3)
(Note 3)] | 1 | 24 |INP| [—
— _—Di| 41 | I ‘ l
—T~—EM2| 42 |- T — | — 25 |menp- L —
| I ! I
Sl ::::: :i Approx. | | | - 48 |ALM| o
T 7 6.2kQ ! n ‘ l—Hj
— | 1poaG| 45 —D—@— — | 49 |RD o
(Note 4) Iopc| 12 5 l
24V DC p—— 20 — | — 13 (Note 1)
|
picoM) 21 Approx. ApPprox. Ha ¥ i 14 |moe
100 Q 1.2 kQ
— ——{Di2| 10 | A - — Insulated -~ — - —-—-—-—-—
PProx. PProx.
(Note 2) 100 12k | Y
- _—DI3| 35 i CN1
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PSR 1 ! 6 |RDN
[ 7 | LG
G| 3
\
LG | 28
! CNG6 :
'lLe] 30 Analog monitor
N SD Case% E 5— 3 [MO1|——>»——%
R ey v
+10V DC
1 [l v
CN5 Servo motor
D- | 2 CN2 " Encoder |
USB< | D+ | 3 7 [Mx !
GND| 5 8 |MXR—H !
3 [MR}— !
4 [MRR—H !
- 2 | LG — |
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M
e —® |
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(Note 5) CN2L  “Encoder |
7 |Mx2}— !
8 |MXR2 : :
3 |MR2}— |
4 [MRR2 : :
¢ 2 | LG — |




2. SIGNALS AND WIRING

Note 1.

Output signals are not assigned by default. Assign the output signals with [Pr. PD47] as necessary.

. Refer to section 9.1 for the connection of manual pulse generator.
. This diagram shows sink I/O interface. For source /O interface, refer to section 3.9.3 of "MR-J4-_A_(-RJ) Servo Amplifier

Instruction Manual".

. The illustration of the 24 VV DC power supply is divided between input signal and output signal for convenience. However, they

can be configured by one.

. For the connection with external encoders, refer to table 1.1 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".
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(2) MR-J4-03A6-RJ

Servo amplifier

(Note 3)
CN1 24V DC
Approx. 46 [pocom 1
CNT 62k0
— _—1soN| 15 —D—@— 47 ppocom
— | —{MDO| 16 - : kel
| |
SR = el ] i 22 [cPO
- | —{sT2| 18 |- L — . 23 |zP L —
| | !
— DIO| 19 ‘ — | ! (Note 2)
- — 24 |INP |- !
Note2)l ' Ioilar | - l ]
—~——EM2| 42 |- L — | — 25 |venoi- L
— ! !
T SRS Rapprox | ] — | - 48 |ALM}|- -
— | LSN| 44 _62 kQ ! — | ! N
— _—1DoG| 45 —D—@— LN 49 | RD
24V DC --Insulated —-——7F-—-—-—-—
DICOM
DICOM CN1
— _—DI2 4 | LA —
Approx. 5 [LARF——
(Note 1) PR 6 T8 Differential line
- DI3 driver output
7 _|LBR (35 mA or lower)
8 | Lz ——
9 [LZRF——
o 33 | OP —— Open-collector
34 [ LG output
CN1 %
- CN1
=] ve | 2 % RS.422
| S S
(]
o TLA| 27 % 14 |SDN
N 15V DC - 39 |RDP
1 P1SR| 10— _ 40 |RDN
L 30 | LG .
LG | 3 E:r 31 [TRE] (Note 4)
SD Case—7;7
CN1 Analog monitor
T o]
5V DC
_ 29 MO2F—>%5vDC |+4VDC
TRATE +4VDCy
CN3 Servo motor
D- | 2 " Encoder |
USB < | D+ | 3 ;
GND| 5 CN2 : 1
1A | MR |- ? ;
1B [MRRI—H ;
4B | LG H+— !
CNP1 -
R ETT®
= 6 | &




2. SIGNALS AND WIRING

Note 1.

Refer to section 9.1 for the connection of a manual pulse generator.

. This diagram shows sink I/O interface. For source /O interface, refer to section 3.9.3 of "MR-J4-_A_(-RJ) Servo Amplifier

Instruction Manual".

. The illustration of the 24 VV DC power supply is divided between input signal and output signal for convenience. However, they

can be configured by one. For 24 V DC power for 1/O signal, use power other than 24 V DC power of servo amplifier control
circuit power supply.

. To use the RS-422 communication function, connect between TRE and RDN of the final axis servo amplifier. (Refer to "MR-J4-

_A_(-RJ) Servo Amplifier Instruction Manual" section 18.9.)



2. SIGNALS AND WIRING

2.6 Power-on sequence

POINT

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

2.6.1 MR-J4-_ A -RJ 100 W or more

(1) Power-on procedure
1) Always use a magnetic contactor for the main circuit power supply wiring (L1/L2/L3) as shown in
section 3.1 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual". Configure an external
sequence to switch off the magnetic contactor as soon as an alarm occurs.

2) Switch on the control circuit power supply (L11 and 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 receives the SON (Servo-on) 4 s to 5 s after the main circuit power supply is
switched on. Therefore, when SON (Servo-on) is switched on simultaneously with the main circuit
power supply, the base circuit will switch on in about 4 s to 5 s, and the RD (Ready) will switch on
in further about 5 ms, making the servo amplifier ready to operate. (Refer to (2) of this section.)

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

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

(Note)
(4stob5s)
Main circuit N ' ’
power supply

|
(0] T
|
Control circuit OFF ‘ !
ircu = U e IR R IO R
Base circuit OFF
B

SON (Servo-on)

|
|
I | !
N ‘ ‘ : |
RES (Reset) © | 1 | |
OFF ‘ | | |
| 5ms 10 ms 5ms! "10ms 5ms' 10 ms
ON | - e T e T L AL
RO (Ready) OFF ﬁ |—‘_
| |
. ! |
ALM (Malfunction) No alarming (ON) |
|

Alarming (OFF) ' 4sto5s

Note. The time will be longer during the magnetic pole detection of a linear servo motor and direct drive motor.
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2.6.2 MR-J4-03A6-RJ

(1) Power-on procedure
1) When wiring the power supply, always use a circuit protector for the power supply (24/PM).
Configure up an external sequence so that the relay connected to PM turns off when an alarm
occeurs.

2) Switch on the control circuit power supply (24/0) simultaneously with the main circuit power
supply (PM/0) 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 receives the SON (Servo-on) within 4 s to 5 s after the main circuit power
supply is switched on. Therefore, when SON (Servo-on) is switched on simultaneously with the
main circuit power supply, the base circuit will switch on in about 4 s to 5 s, and the RD (Ready)
will switch on in further about 5 ms, making the servo amplifier ready to operate. (Refer to (2) of
this section.)

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

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

(4sto5s)
ON
Main circuit !
P | |
Control circuit OWErsupply  off ‘ ! !—
_ ON ‘
Base circuit OFF !
! 10 ms 10 ms 95 ms!
| —pH— —pH— —p

| |
| |
ON T T T
SON (Servo-on) | | |
N O s S
|
|
|

| |
N | | |
RES (Reset) gFF | | |
! 5ms ' 10ms 5ms! '10ms 5ms 10 ms
ON : i P P4 P 4 b
RD (Ready) |
OFF ‘ ‘
. | |
ALM (Malfunction) © 2/mming (ON) |
|

Alarming (OFF)



3. DISPLAY AND OPERATION SECTIONS

3. DISPLAY AND OPERATION SECTIONS

The following items are the same as MR-J4-_A_-RJ servo amplifiers. For details, refer to each section
indicated in the detailed explanation field. "MR-J4-_A " means "MR-J4-_A_(-RJ) Servo Amplifier Instruction

Manual".

ltem

Detailed explanation

MR-J4-_A_-RJ 100 W

or more

MR-J4-03A6-RJ

Test operation mode

MR-J4-_A_section 4.5.9 MR-J4-_A_section 18.5.10

3.1 MR-J4-_A -RJ 100 W or more

3.1.1 Display sequence

Press the "MODE" button once to shift to the next display mode. Refer to section 3.1.2 and later for the

description of the corresponding display mode.




3. DISPLAY AND OPERATION SECTIONS

Display mode transition Initial screen Function Reference
Servo status display. Section 3.1.2
." .' For the point table method and program
Status disola GRS method, "PoS" is displayed at power-on.
play ' "' " For the indexer method, "C" is displayed.
(Note)
One-touch tunin MR-J4-_A
9
y — — Select this when performing the one-touch (-RJ) Servo
) ‘ ) ‘ ) tuning. Amplifier
One-touch tuning ' ( ' ( ' ' ( Instruction
- - Manual
section 6.2
Sequence display, drive recorder Section 3.1.3
L enabled/disabled display, external I/O signal
' .' display, output signal (DO) forced output, test
Diagnosis -— e - - - operation, software version display, VC
' "' L' ' automatic offset, servo motor series ID
display, servo motor type ID display, servo
motor encoder ID display, teaching function
— Current alarm display, alarm history display Section 3.1.4
a l-‘ . - - - and parameter error No./point table error No.
Alarm BRI " display
- - - Display and setting of point table data. Section 3.1.5
.-' - ) ' ) ' ‘ The screen is displayed only in the point table
Point table setting ) "' "' L‘ | me:jhod, and is not displayed in other control
mode.
— -~ - Display and setting of basic setting Section 3.1.6
Basic setting .-' .-' ) ' ‘ parameters.
arameters ' ' { ' \ {
(® button i -
MOADE ." ) ." ‘ Display and setting of gain/filter parameters.
Gain/filter — —
DO
- - - Display and setting of extension setting
.-‘ ) ) ‘ ‘ parameters.
Extension setting
parameters ' L L' '
- - Display and setting of I/O setting parameters.
1/0 setting .-' -‘ ) ‘ '
parameters ' u L' '
- - - Display and setting of extension setting 2
Extension setting 2 .-‘ .- ) ‘ ‘ parameters.
parameters ) L Ll |
- - - Display and setting of extension setting 3
Etensi fing 3 .-' ._ ) ‘ ' parameters.
xtension setting
parameters ' ' L' '
— — Display and setting of linear/DD motor setting
.-‘ ) ) ‘ ‘ parameters.
Linear/DD motor
setting parameter ' '- '-' (
- — Display and setting of option setting
Option setting .—' — e (| |parameters.
~ ZOd
Display and setting of positioning control
Positioning control ." f ." ( parameters.
R

Note. When the axis name is set to the servo amplifier using MR Configurator2, the axis name is displayed and the servo status is then

displayed.
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3.1.2 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 is displayed. Press the "SET" button to display that data. At only power-on, however, data appears
after the symbol of the status display selected in [Pr. PC36] has been shown for 2 s.

(1) Display transition
After selecting the status display mode with the "MODE" button, pressing the "UP" or "DOWN" button
changes the display as shown below.
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(a) Standard control mode (rotary servo motor)/DD motor control mode

Main axis one cycle current position

F-»

- | M
2N

"'
o v ] g [
A T R

(
'—* -'—* -'—*

Cumulative feedback
pulses

Servo motor speed/
linear servo motor
speed

Droop pulses

Cumulative command
pulses

Command pulse
frequency

Analog speed command
voltage

Analog speed limit
voltage

Analog torque limit
voltage

Analog torque command
voltage

Regenerative load ratio

Effective load ratio

Peak load ratio

Instantaneous torque

Position within
one-revolution
(1 pulse unit)

Position within
one-revolution
(1000 pulses unit)

ABS counter

Load to motor inertia ratio

Bus voltage

Internal temperature of
encoder

Settling time

Oscillation detection
frequency

Note. Supported by servo amplifiers with software version B7 or later.

3-4

-
DX

i I
I
DN
i I
[
U T
f I
M
D
i I
oo
oo o
i I
 _
o X

[
le—1

R S
- )
¥
‘

fe—

[
le—]|

DX
i I
.
O

DU
¥ !
Dl
i i W
R TR I I
* !
o DT
R O
* 1
i i
I T I
¥ !
.'--
S B
* !
i i
_ )
* 1
T i
I T I (|
* 1
O W
bu. .
T

Number of tough drive
operations

Unit power
consumption 1
(1 W unit)

Unit power
consumption 2
(1 kKW unit)

Unit total power
consumption 1
(1 Wh unit)

Unit total power
consumption 2
(100 kWh unit)

Current position

Command position

Command remaining
distance

Point table/program No./
command station position

Step No.

Analog override voltage

Override level

Cam axis one
cycle current
value

Cam standard
position

Cam axis feed
current value

Cam No. in

execution (Note)

Cam stroke
amount in
execution

Main axis
current value

Main axis one
cycle current
value
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(b) Fully closed loop control mode

Main axis one cycle current value

,,,,,, t,,,,,,,,,i,,,,,,,,,,,,,,,Q“?@J)
= 1
} ) Cumulative feedback }
| ' pulses |
| - |
| A T |
| | | |
| | | |
1 1 l 1
| | | |
| I A 4 |
: \ut ." \t " Unit total power :
} —" — consumption 2 |
N R A (100 kWh unit) |
| i |
.- ) Load-side encoder cumulative
' ' feedback pulses
A
! y
N N
.- .- Load-side encoder droop pulses
I
! :
S SNad
._ ) ._' ' Load-side encoder information 1
' ' | (| (1 pulse unit)
! ’
|' |' ) ' " Load-side encoder information 1
'- ) -' '- (100000 pulses unit)
A P\ A
! :
|
i T
'- ' - Load-side encoder information 2
AR "
L Y l ,,,,,,,,,,,,,,, (Note 2)
| : I
| N/ \od |
1 :-‘ '- .- Current position :
| JE |
| A T |
| | ! |
| | ! |
- : |
| | ! |
| ! A 4 |
| |
| |
] — — Override level !
) |
|
o | |
| | ! !
: : 1 1
| | A 4 |
! -—", - \_4 !
! ) ' ) .-' ) Main axis one cycle |
current value [
|
,,,,,, L

Cumulative feedback pulses

Note 1. The displays in the frames are from the cumulative feedback pulses of positioning
mode to unit total power consumption 2 (100 kWh unit) with some displays
omitted.

2. The displays in the frames are from the current position of positioning mode to
override level with some displays omitted.
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(c) Linear servo motor control mode

Main axis one cycle current value

Y i (Note 1)
= |
: ) Cumulative feedback !
| ' pulses }
| - |
| A T |
| | | |
| | | |
1 1 | 1
| | | |
| I A 4 |
: \ut ." \t " Unit total power :
| — — consumption 2 !
N R A (100 kWh unit) |
‘ i"""””””*"”J

o Y T |

— - Z-phase counter low

! v

N Y T

— - - Z-phase counter high

! I

'— ' -' ( Electrical angle low

! I

N - -,

.- ) .-' -' Electrical angle high
S | I (Note 2)
| ‘ ‘
N\ \pudl I
! u — .— Current position :
: 7y T |
I ! ! I

| | |
1 | | |
I ! ! I
I L v I
| |
| |
] - — Override level ‘
L) |

- |
: 7y ‘ :
: : | |
I | ! I
: : 1 |
| 1 4
| - N d N ‘
! ) ' ) .-' ) Main axis one cycle :

t val !
| ' | L ‘| " current value :
|

Cumulative feedback pulses

Note 1. The displays in the frames are from the cumulative feedback pulses of positioning
mode to unit total power consumption 2 (100 kWh unit) with some displays
omitted.

2. The displays in the frames are from the current position of positioning mode to
override level with some displays omitted.
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(2) Status display list
The following table lists the servo statuses that may be shown.

Control

mode Operation
(Note 1) mode (Note 3)
Status display Symbol Unit Description al2]olo]=]c]a
g (G '('2 L:Ls S| a
5 | |5
Feedback pulses from the servo motor encoder are counted and
displayed.
The values in excess of 99999 can be counted. However, the counter
Cumulative feedback shows only the lower five digits of the actual value since the servo
pulses c pulse amplifier d)i/splay is five digitg. o|ofo|o|o|0o|0o
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/ . The servo motor speed or linear servo motor speed is displayed.
linear servo mztor speed ' r/min It is displayed rounding off 0.1 r/min (0.1 mm/s) unit. o|0|0|0|0(0O]|0
The number of droop pulses in the deviation counter are displayed.
The decimal points in the upper four digits are lit for reverse rotation
pulses.
Droop pulses E pulse The values in excess of 99999 can be counted. However, the counter (O[O |O|O|O (O[O
shows only the lower five digits of the actual value since the servo
amplifier display is five digits.
The number of pulses displayed is in the encoder pulse unit.
sl:?:slatlve command P pulse Not used with the positioning mode. "0" is always displayed.
Command pulse n kpulse/s | Not used with the positioning mode. "0" is always displayed.
frequency
Analog speed command
voltage E Y Not used with the positioning mode. An applied voltage to the CN1
Analog speed limit connector is displayed.
voltage
Analog torque command Not used with the positioning mode. An applied voltage to the CN1
voltage U v connector is displayed.
é;?;;i torque limit Voltage of TLA (Analog torque limit) voltage is displayed. olololo|lof|lo]|O
Regenerative load ratio L % l’i:zl;a;gci);r;g.;eneranve power to permissible regenerative power is ololololololo
The continuous effective load current is displayed.
Effective load ratio J % The effective value in the past 15 s is displayed relative to the rated O|Oo|O|O|0O|O]|O
current of 100 %.
The maximum occurrence torque is displayed.
Peak load ratio b % The highest value in the past 15 s is displayed relative to the rated OlO|lO|0O|0O|0]|0
torque of 100 %.
The instantaneous torque is displayed.
Instantaneous torque T % The value of torque being occurred is displayed in real time considering | O O[O | O | O[O | O
a rated torque as 100%.
Position within one revolution is displayed in encoder pulses.
Position within The values in excess of £99999 can be counted. However, the counter
one-revolution Cy1 pulse shows only the lower five digits of the actual value since the servo olololo|lo|lo]|O
(1 pulse unit) amplifier display is five digits.
When the servo motor rotates in the CCW direction, the value is added.
Position witlhin 1000 The within one-revolution position is displayed in 1000 pulse
one-revolution Cy2 pulses increments of the encoder. olololololo|o
(1000 pulses unit) When the servo motor rotates in the CCW direction, the value is added.
The travel distance from the home position is displayed as multi-
revolution counter value of the absolution position encoder in the O|0 O|O0|0O|0O
absolution position detection system.
ABS counter LS rev - — -
The travel distance from the home position is displayed as load side
multi-revolution counter value in the absolution position detection olo|lo|o|o
system.
Load to motor inertia . The estimated ratio of the load inertia moment to the servo motor shaft
ratio dc Multiplier inertia moment is displayed. O0|0|0|0|0(0O]|0
Bus voltage Pn \% The voltage of main circuit converter (between P+ and N-) is displayed. |O O[O |O| O[O | O
tlzer;:sgre;tg:zlde ETh °C Inside temperature of encoder detected by the encoder is displayed. olo|lolOo|O O
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Control .
mode Operation
(Note 1) mode (Note 3)
Status display Symbol Unit Description alalol=el=]c
I
T 8
© n
N Settling time is displayed. When it exceeds 1000 ms, "1000" will
Settling time ST ms be disglayed. play O|lO0|O|lO|O |0
Oscillation detection oF Hz Frequency at the time of oscillation detection is displayed.
q y play! O|O0|O|O|0O]|O0O
frequency
umber of tough drive . . . ) .
N - Td times The number of tough drive functions activated is displayed. olololo|o|0O
operations
Unit power consumption is displayed by increment of 1 W.
Unit bower consumption Positive value indicates power running, and negative value
101 \‘;V unit) P PC1 w indicates regeneration. The values in excess of £99999 canbe |Q | O[O |O|O| O
counted. However, the counter shows only the lower five digits
of the actual value since the servo amplifier display is five digits.
Unit power consumbption Unit power consumption is displayed by increment of 1 kW.
P . P PC2 kW Positive value indicates power running, and negative value olololo|o|0O
2 (1 kW unit)
indicates regeneration.
Unit total power consumption is displayed by increment of 1 Wh.
Unit total power Positive value is cumulated during power running and negative
consum t‘i)on 1 TPCH Wh value during regeneration. The values in excess of £99999 can
(1 Wh uﬁit) be counted. However, the counter shows only the lower five O0|00|0|0(0
digits of the actual value since the servo amplifier display is five
digits.
Unit total power Unit total power consumption is displayed by increment of 100
consumption 2 TPC2 100 kWh kWh. Positive value is cumulated during power running and o|lOo|O|O|O]|O
(100 kWh unit) negative value during regeneration.
Feedback pulses from the load-side encoder are counted and
displayed.
Load-side encoder The values in excess of 99999 can be counted. However, the
) FC | counter shows only the lower five digits of the actual value since
Culmulatlve feedback puise the servo amplifier display is five digits. o|0o o
pulses 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.
Droop pulses of the deviation counter between a load-side
encoder and a command are displayed. When the count
Load-side encoder exceeds £99999, it starts from 0.
FE pulse Negative value is indicated by the lit decimal points in the upper [ O | O O
Droop pulses four digits.
The display shows the average droop pulse value of 128-time
sampling at the rate of 444 [us].
The Z-phase counter of a load-side encoder is displayed in the
encoder pulse unit.
Load-side encoder For an incremental linear encoder, the Z-phase counter is
information 1 FCy1 pulse displayed. The value is counted up from 0 based on the home (e} Ke) O
(1 pulse unit) position (reference mark). For an absolute position linear
encoder, the encoder absolute position is displayed.
When the count exceeds 99999, it starts from 0.
The Z-phase counter of a load-side encoder is displayed by
increments of 100000 pulses.
Load-side encoder For an incremental linear encoder, the Z-phase counter is
information 1 FCy2 100000 pulses | displayed. The value is counted up from 0 based on the home o|lo (@)
(100000 pulses unit) position (reference mark). For an absolute position linear
encoder, the encoder absolute position is displayed.
When the count exceeds 99999, it starts from 0.
When an incremental linear encoder is used as the load-side
encoder, the display shows 0.
Load-side encoder When an absolute position linear encoder is used as the load-
information 2 FLS rev side encoder, the display shows 0. 0|0 o
When a rotary encoder is used as the load-side encoder, the
display shows the multi-revolution counter value of the encoder.
The Z-phase counter is displayed in the encoder pulse unit.
For an incremental linear encoder, the Z-phase counter is
displayed. The value is counted up from 0 based on the home
Z-phase counter low FCy1 pulse position (reference mark). For an absolute position linear o|0|0 o
encoder, the encoder absolute position is displayed.
When the count exceeds 99999, it starts from 0.
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Control

mode Operation
(Note 1) mode (Note 3)
Status display Symbol Unit Description alalolel=]cla
olOla|s|3|5]|0
Q e
o «
o n
The Z-phase counter is displayed by increments of 100000
pulses.
For an incremental linear encoder, the Z-phase counter is
Z-phase counter high FCy2 100000 pulses | displayed. The value is counted up from O based on the home Oo|lO]|O O
position (reference mark). For an absolute position linear
encoder, the encoder absolute position is displayed.
When the count exceeds 99999, it starts from 0.
Electrical angle low ECy1 pulse The servo motor electrical angle is displayed. O|0O (@)
. . The servo motor electrical angle is displayed by increments of
Electrical angle high ECy2 100000 pulses 100000 pulses. (e} Ke) ()
When "_ _ 0 _" (positioning display) is set in [Pr. PT26], the
105™ um current position is displayed as machine home position is 0.
10™49inch | When"__ 1 _" (roll feed display) is set in [Pr. PT26], the actual
Current position PoS 10 degree current position is displayed as start position is 0. o|o O|lO0|0]|0O
pulse The values in excess of £99999 can be counted. However, the
(Note 2) counter shows only the lower five digits of the actual value since
the servo amplifier display is five digits.
When "_ _ 0 _" (positioning display) is set in [Pr. PT26], the
command current position is displayed as machine home
position is 0.
When "_ _ 1 _" (roll feed display) is set in [Pr. PT26], turning on
105™ um the start signal starts counting from 0 and a command current
10™49inch | position to the target position is displayed in the automatic
Command position CPoS 10° degree mode. (e} o) O|lO|0O]|0O
pulse The command positions of the selected point table are
(Note 2) displayed at a stop. At the manual mode, the command
positions of the selected point table are displayed.
The values in excess of 99999 can be counted. However, the
counter shows only the lower five digits of the actual value since
the servo amplifier display is five digits.
105™ um Indicates the remaining distance to the command position of the
Command remaining 10‘33TM“” inch | currently selected point table, program and station.
distance m 10~ degree The values in excess of 99999 can be counted. However, the olo|lo|lo|lOo|lO]|0O
pulse counter shows only the lower five digits of the actual value since
(Note 2) the servo amplifier display is five digits.
For the point table method and program method, the point table
. and program No. currently being executed are displayed. The
Point table No./prqgram selected number is displayed during a temporary stop or manual
No.{gommand station Pno operation. O|O0O|O|lO|O|0O|0O
position For the indexer method, the command next station position is
displayed.
The step No. of the program currently being executed is
Step No. Sno displayed. At a stop, 0 |gs displayed. ’ s O 0]0|0]|0
Analog override voltage oru \Y The analog override voltage is displayed. (e} o) O|lO|0O]|0O
Override level or % The setting value of the override is displayed. ololololololo
When the override is disabled, 100% is displayed.
The current position in one cycle of CAM axis is displayed with
the range of "0 to (cam axis one cycle length - 1)", the cam axis
10°™ pm one cycle current value which is calculated from the travel
) 10€™%inch | distance inputted to the cam axis. When the simple cam
Slf‘rrr‘;:t":;ﬁ”: cycle CCyC | 10°degree | function is disabled, 0 is always displayed. olo olololo
pulse The values in excess of 99999 can be counted. However, the
(Note 4) counter shows only the lower five digits of the actual value since
the servo amplifier display is five digits.
Refer to section 12.1.8 for detecting point.
A feed current value which is the standard position of the cam
105™ um operation is displayed. When the simple cam function is
108™4inch | disabled, 0 is always displayed.
Cam standard position CbAS 10 degree The values in excess of 99999 can be counted. However, the Oo|0O O|l0|0]|0O
pulse counter shows only the lower five digits of the actual value since
(Note 2) the servo amplifier display is five digits.
Refer to section 12.1.8 for detecting point.




3. DISPLAY AND OPERATION SECTIONS

Control

mode Operation
(Note 1) mode (Note 3)
Status display Symbol Unit Description ala]ol=]=cTa
olola|ls|3|5]|a
o o |
T 8
© n
A feed current value during the cam axis control is displayed.
105™ um When the simple cam function is disabled, 0 is always
c is feed ‘ 108™49inch | displayed.
V:}umea)('s eed curren CCMd 10 degree The values in excess of 99999 can be counted. However, the (e} o) O|lO|0O]|0O
pulse counter shows only the lower five digits of the actual value since
(Note 2) the servo amplifier display is five digits.
Refer to section 12.1.8 for detecting point.
Cam No. in execution is displayed.
Cam No. in execution Cno When the simple cam function is disabled, 0 is always olo olololo

displayed.
Refer to section 12.1.8 for detecting point.

Cam stroke amount in execution is displayed. When the simple
10™9) inch cam function is disabled, 0 is always displayed.

Cam stroke amount in cSTK 107 degree The values in excess of 99999 can be counted. However, the
execution counter shows only the lower five digits of the actual value since

10™ um

'\;l)utlsez the servo amplifier display is five digits.
(Note 2) Refer to section 12.1.8 for detecting point.
A current value of the input axis (synchronous encoder axis or
STM servo input axis) is displayed. Unit is increment of input axis
10" pm s . L )
10™9) inch ppsmon. When the simple cam function is disabled, 0 is always
Main axis current value [ MCMd 10 degree displayed. . O|0 Oo|O0|0O|0O
ulse The values in excess of £99999 can be counted. However, the
P counter shows only the lower five digits of the actual value since
(Note 4) the servo amplifier display is five digits.
Refer to section 12.1.8 for detecting point.
The input travel amount of the input axis is displayed within the
ST™ range of "0 and (cam axis one cycle length setting - 1)". Unit is
10" pm ; . .
105™9 inch an increment of cam axis one cycle. When the simple cam
Main axis one cycle 3 function is disabled, 0 is always displayed.
10™ degree
current value MCyC puls?e The values in excess of 99999 can be counted. However, the o|0 o|o|0o]|0o
(Note 4) counter shows only the lower five digits of the actual value since

the servo amplifier display is five digits.
Refer to section 12.1.8 for detecting point.

Note 1. CP: Positioning mode (point table method)
BCD: Positioning mode (point table method in the BCD input positioning operation)
This method is available only when the MR-DO01 unit is connected. Refer to chapter 12 for details.

CL: Positioning mode (program method)
PS: Positioning mode (indexer method)

2. The unit can be selected from pm/inch/degree/pulse with [Pr. PTO1].

3. Standard: Standard (semi closed loop system) use of the rotary servo motor
Full.: Fully closed loop system use of the rotary servo motor
Lin.: Linear servo motor use
DD: Direct drive (DD) motor use

4. Depending on the setting of [Cam control data No. 30 Main shaft input axis selection], the parameters used to set the unit and
feed length multiplication will change as follows. For details of each parameter, refer to section 7.2.9 and 12.1.7 (3).

Setting of [Cam control data No. 30] Parameter for the unit setting Parametgr for t'he feeq length
multiplication setting
"0"or"1" [Pr. PTO1] [Pr. PTO3]
"2" [Cam control data No. 14] [Cam control data No. 14]
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3. DISPLAY AND OPERATION SECTIONS

(3) Changing the status display screen
The status display item of the servo amplifier display shown at power-on can be changed by changing
[Pr. PC36] settings. The item displayed in the initial status changes with the control mode as follows.

Control mode Status display
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
. Analog torque command voltage/cumulative feedback
Torque/position
pulses
Positioning (point table method/program Current position
method)
Positioning (indexer method) Cumulative feedback pulses

3- 11



3. DISPLAY AND OPERATION SECTIONS

3.1.3 Diagnostic mode

The display can show diagnosis contents. Press the "UP" or "DOWN?" button to change display data as
desired.

(1) Display transition

R—

C
|
N | o
J— -‘ - - .- Sequence : .-‘ ‘ . ‘ Automatic VC offset
e T )1
' I | ‘ I
. ' Drive recorder enabled/ | . ' " ."
-— ees we» e . : ! - e Servo motor series ID
"| L| ' | disabled display : ) | L "'
|
! ' | ! '
| - -
-— - .-' -‘ == | External I/O signal display : .-' -‘ & Servo motor type ID
[ LI )\
3 1 | * v
| |
|
| -
-' e e ?utptétsigt;natl (DO) ; _(_( & Servo motor encoder ID
"| "[ "[ ) | forced outpu i ) ( "l
7 1 ! *
I | L
N4 \_4 N4 \_4 | N N
. .- .— . ' JOG operation : .—‘ .— ) ‘ For manufacturer adjustment
) . U) ( LR )t
|
i I 4 ? I
N SN N N - | N N
) .- .- ) -' Positioning operation ® ! .—‘ .- ) ‘ For manufacturer adjustment
S RO B oo )L
) i ‘ % v
! @ !
) :- .- ) -' Motor-less operation | :-‘ .- ¥ : ( ( Teaching function
) . U | PCRN U U
7 1 |
- |
-" e - - |
) .- .- ) .-' Machine analyzer !
) L N ) { | operation |
x i !
L |
-—" - - - - !
J .- .- ) .- For manufacturer :
) L U ) 1 | adjustment }
5 T 1
L |
\_ 4 N4 N4 N4 N4 |
) .- .— ) .- Single-step feed :
) 2 0 |
X i !
| |
N - !
- .-‘ ) ' Software version: lower i
) UL |
5 T 1
I |
NS - |
- . ' . ' Software version: upper :
- LUt |
|
|
\ ‘
|
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3. DISPLAY AND OPERATION SECTIONS

(2) Diagnosis display list

Name

Display

Description

Sequence

Not ready
Indicates that the servo amplifier is being initialized
or an alarm has occurred.

Ready
Indicates that the servo was switched on after

'- '-l — '-l '-l completion of initialization and the servo amplifier is
S ) ready to operate.
Drive recorder enabled
. ' When an alarm occurs in the status, the drive
'-l — '-l '-l recorder will operate and write the status of
S SR occurrence.
Drive recorder disabled
Drive recorder enabled/disabled display The drive recorder will not operate on the following
. ' conditions.
-— e 1.You are using the graph function of MR

Configurator2.
2.You are using the machine analyzer function.
3.[Pr. PF21] is set to "-1".

External I/O signal display

Refer to section 3.1.7.

This Indicates the on/off status of external I/O
signal.

The upper segments correspond to the input signals
and the lower segments to the output signals.

Output signal (DO) forced output

This allows digital output signal to be switched
on/off forcibly.
Refer to section 3.1.8 for details.

JOG operation

JOG operation can be performed when there is no
command from an external controller.

For details, refer to section 4.5.9 (2) of "MR-J4-
_A_(-RJ) Servo Amplifier Instruction Manual".

Positioning operation

Positioning operation can be performed when there
is no command from an external controller.

MR Configurator2 is required to perform positioning
operation.

For details, refer to section 4.5.9 (3) of "MR-J4-
_A_(-RJ) Servo Amplifier Instruction Manual".

Motor-less operation

Without connecting the servo motor, output signals
or status display can be provided in response to the
input device as if the servo motor is actually
running.

For details, refer to section 4.5.9 (4) of "MR-J4-
_A_(-RJ) Servo Amplifier Instruction Manual".

Test operation mode .
Machine analyzer

operation

Merely connecting the servo amplifier allows the
resonance point of the mechanical system to be
measured.

MR Configurator2 is required to perform machine
analyzer operation.

For details, refer to section 11.7 of "MR-J4-_A_(-RJ)
Servo Amplifier Instruction Manual".

For manufacturer
adjustment

This is for manufacturer adjustment.

Single-step feed

|

This function is available only in the point table
method and program method. When the positioning
operation is executed in accordance with the point
table or program set by MR Configurator2, the
diagnosis display changes to "d-06" during single-
step feed. For other control mode, the display does
not change to "d-06". Refer to section 3.1.9 for
details.

The status will be displayed with the "MODE"
button. The "UP" and "DOWN" buttons are disabled.

3-13




3. DISPLAY AND OPERATION SECTIONS

Name Display Description
e — Indicates the version of the software.
| ()
Software version - Lower -— -
) UL
.- .- Indicates the system number of the software.
Software version - Upper -— ' ' '

Automatic VC offset (Note)

If offset voltages in the analog circuits inside and

outside the servo amplifier cause the servo motor

setting speed not to be the designated value at VC

or OVC of 0 V, a zero-adjustment of offset voltages

will be automatically performed. When using the VC

automatic offset, enable it in the following

procedures.

1) Press the "SET" once.

2) Set the number in the first digit to 1 with
"UP"/"DOWN".

3) Press the "SET".

This function cannot be used if the input voltage of

VC or OVCis -0.4 V or less, or +0.4 V or more.

When the VC automatic offset is enabled, the

following automatic offset voltage is applied

according to the setting of [Pr. Po11].

Offset voltage to be
automatically adjusted
Offset voltage set with [Pr. PC37]
——  — | (Servo amplifier side)
Offset voltage set with [Pr. Po21]
—— — [ (MR-DO1 side)

Pr. Po11

Servo motor series ID

Push the "SET" button to show the series ID of the
servo motor currently connected.

For indication details, refer to app. 1 of "Servo Motor
Instruction Manual (Vol. 3)".

Servo motor type ID

Push the "SET" button to show the type ID of the
servo motor currently connected.

For indication details, refer to app. 1 of "Servo Motor
Instruction Manual (Vol. 3)".

Servo motor encoder ID

Push the "SET" button to show the encoder ID of
the servo motor currently connected.

For indication details, refer to app. 1 of "Servo Motor
Instruction Manual (Vol. 3)".

For manufacturer adjustment

This is for manufacturer adjustment.

For manufacturer adjustment

This is for manufacturer adjustment.

Teaching function

Refer to section 3.1.10.

After an operation travels to a target position
(MEND (Travel completion) is turned on) with a JOG
operation or manual pulse generator operation,
pushing the "SET" button of the operation part or
turning on TCH (Teach) will import position data.
This function is available only in the point table
method. For other control mode, the display remains
the same.

Note. Even if VC automatic offset is performed and 0 V is inputted, the speed may not completely be the set value.

3- 14




3. DISPLAY AND OPERATION SECTIONS

3.1.4 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.

Name

Display (Note 1)

Description

Current alarm

Indicates no occurrence of an alarm.

i,

Y
: '

DR
A

I Y

FARRRENEEES
S,
Papaniuauats

8

Indicates the occurrence of [AL. 33.1 Main circuit voltage error].
Flickers at alarm occurrence.

Alarm history

Indicates that the last alarm is [AL. 50.1 Thermal overload error 1
during operation].

Indicates the second last alarm is [AL. 33.1 Main circuit voltage error].

Indicates the third last alarm is [AL. 10.1 Voltage drop in the control
circuit power].

Indicates that there is no tenth alarm in the past.

Indicates that there is no eleventh alarm in the past.

Indicates that there is no twelfth alarm in the past.

Indicates that there is no sixteenth alarm in the past.

table error No.
(Note 2)

This indicates no occurrence of [AL. 37 Parameter error].

Parameter error No./point

The data content error of [Pr. PA12 Reverse rotation torque limit].

The value of the point table is over the setting range.

The error point table No. (intermediate digit "2") and item (lower digit
"d") are displayed.

The following shows the items.

P: position data, d: motor speed, A: acceleration time constant, b:
deceleration time constant, n: dwell, H: auxiliary function, M: M code

Note 1. If a parameter error and point table error occur simultaneously, the display shows the parameter error.
2. The display shows only when the current alarm is [AL. 37 Parameter error].




3. DISPLAY AND OPERATION SECTIONS

The following is additional information of alarm occurrence.
(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. (Refer to chapter 8 for the
alarms that can be cleared.)

(a) Switch power off, then on.
(b) Push the "SET" button on the current alarm screen.

(c) Turn on RES (Reset).
(4) Use [Pr. PC18] to clear the alarm history.

(5) Push "UP" or "DOWN" to move to the next history.
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3. DISPLAY AND OPERATION SECTIONS

3.1.5 Point table setting

You can set the target position, servo motor speed, acceleration time constant, deceleration time constant,
dwell, auxiliary function and M code.

(1) Display transition

Point table transition Setting item transition
‘ [ | ‘ ] |
S N S | N Nnd |
.-' — . ' . ' Point table No. 1 | .—' (— .- Target position :
R TN : I 1
* i 1 T ] 1
| |
~— -— o, - ‘ SN ‘
.-' — . ' . ' -' Point table No. 2 | .- .-' -' Servo motor speed |
) | 1) |
— — 7\ /N ! PN . |
% i l |:> T ] |
I I
'— '-| ' l ' l -: Point table No. 3 iSETbutton -' ' '-l égr?st':;?t'c’”“me i
» ) >
up — e Deceleration time up
' ' constant
_—

x
/\) |
I
I
/\ﬂ'/ © I ®
3 DOWN i ] DOWN
~— -~ ~— -~ | ~— !
.—' — —' .— —' Point table No. 253 i <:| . . — Dwell i
D 2 e b ;
‘ 1 MODE button ‘ Il !
N - —_— | |
.—' — —' .— .—' Point table No. 254 i .—' Auxiliary function }
DD | K :
' 1 ‘ i L :
|
-~ -— ~— ~— | ~— ~~— :
.-' — -' .- .- Point table No. 255 i . ' . -' M code |
j ! I
} |
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3. DISPLAY AND OPERATION SECTIONS

(2) Setting list

The following table indicates the point table settings that may be displayed.

Status display

Symbol

Unit

Description

Indication
range

Point table No.

Po001

Specify the point table to set the target position, servo motor speed,
acceleration time constant, deceleration time constant, dwell, auxiliary
function and M code.

1to0 255

Target position

PoS

105™ ym

Vinch
10" degree
pulse
(Note 1)

1™

Set the travel distance.

-999999
to
999999

Servo motor speed

SPd

r/min
mm/s
(Note 2)

Set the command speed of the servo motor for execution of positioning. The
setting value must be within the permissible speed of the servo motor used. If
a value equal to or larger than the permissible speed is set, the value is
clamped at the permissible speed.

0
to
Permissible
speed

Acceleration time constant

STA

ms

Set a time until the servo motor rotates at the rated speed.

0 to 20000

Deceleration time constant

STb

ms

Set a time from when the servo motor rotates at the rated speed until when
the motor stops.

0 to 20000

Dwell

TLn

ms

This function is enabled when you select the point table by input signal.

To disable the dwell, set "0" or "2" to the auxiliary function. To perform
varying-speed operation, set "1", "3", "8", "9", "10", or "11" to the auxiliary
function and 0 to the dwell. When the dwell is set, the position command of
the selected point table is completed. After the set dwell has elapsed, start
the position command of the next point table.

0 to 20000

Auxiliary function

This function is enabled when you select the point table by input signal.

(1) When using this point table under the absolute value command method

0: Automatic operation is performed in accordance with a single point table
selected.

1: Executes automatic continuous operation without stopping for the next
point table.

8: Automatic continuous operation is performed to the point table selected at
start-up.

9: Automatic continuous operation is performed to point table No. 1.

(2) When using this point table under the incremental value command method
2: Automatic operation is performed in accordance with a single point table
selected.

3: Executes automatic continuous operation without stopping for the next
point table.

10: Automatic continuous operation is performed to the point table selected at
start-up.

11: Automatic continuous operation is performed to point table No. 1.

When a different rotation direction is set, smoothing zero (command output) is
confirmed and then the rotation direction is reversed.

When "1" or "3" is set to the point table No. 255, [AL. 61] will occur at the time
of point table execution.

0to3,8to11

M code

MCd

This is the code output at the completion of positioning.
Outputs the first digit and the second digit of the M code in 4-bit binary
respectively.

0to 99

Note 1.
2. The unit will be "mm/s" for the linear servo motor control mode.

The unit can be selected from pm/inch/degree/pulse with [Pr. PTO1].
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3. DISPLAY AND OPERATION SECTIONS

(3) Operation method

POINT

@ After changing and defining the setting values of the specified point table, the
defined setting values of the point table are displayed. After defining the values,
pressing the "MODE" button for 2 s or more to discard the changed setting
values, and the previous setting values are displayed. Keep pressing the "UP" or
"DOWN?" button to continuously change the most significant digit of the setting
values.

(a) Setting of 5 or less digits
The following example is the operation method at power-on to set "1" to the auxiliary function of the
point table No. 1.

Press "SET" to enter.

.'
@ Press the "MODE" button four times.
." ." ." ' ------ A point table No. is displayed.
'- '-' R ( Press the "UP" or "DOWN" button to select
- Tam' Tam point table No. 1.
@ Press the "SET" button once.
S S
_( )
N N -
I P
@ Press the "UP" button five times.
b
)
@ Press the "SET" button twice.
-
. ' ------ The setting value of auxiliary function of specified
g I E point table No. flickers.
-
@ Press the "UP" button once.
' ------ During flickering, the set value can be changed.
' Set using the "UP" or "DOWN" button.

To the next item setting

Press the "UP" or "DOWN" button to switch to other item of the same point table No.
Press the "MODE" button to switch to the next point table No.
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3. DISPLAY AND OPERATION SECTIONS

(b) Setting of 6 or more digits
The following example is the operation method to change the position data of the point table No. 1 to

"123456".
.'
@ Press the "MODE" button four times.
.-‘ ." ." ' ------ A point table No. is displayed.
'- '-' R ( Press the "UP" or "DOWN?" button to select
- ' Tam' point table No. 1.
@ Press the "SET" button once.
- SN
L
I U
|—‘ Press the "SET" button once.
Setting of upper 1 digit Press the "MODE" button {L Setting of lower 4 digits
once.
- -
b ( < (
@ Press the "SET" button @
> - .- once. e
(B The screen flickers. ...... '
A - L
Change the setting with
the "UP" or "DOWN"
button.
S - S - S N S -
_C S = I == e
:-Z:-:Z-Z Z-Z
P
@ Press the "SET" button @
— — once. — E——
« . (L(r_ )
- Enter the setting.......... - wn w» -
U - =t U U
’_‘ Press the "MODE" button once.




3. DISPLAY AND OPERATION SECTIONS

3.1.6 Parameter mode

(1) Parameter mode transition
After selecting the corresponding parameter mode with the "MODE" button, pressing the "UP" or
"DOWN?" button changes the display as shown below.

.
MODE
Basic setting Gainffilter Extension setting 1/0 setting xtension setting 2 Extension setting 3 Linear/DD motor Option setting Positioning
parameters parameters parameters parameters parameters parameters setting parameter parameters control parameters,
IL; [t IL; IT; [t — [f IT; IL;
‘I =T |‘ ‘I:I _ |‘ ‘I:I il |‘ ‘I:I TH] |‘ ‘I:I iz |‘ ‘I:I [l |‘ ‘I:I o |‘ ‘I:I _r |‘ ‘I:I N |‘
[T | [ [ [ i ] [ i i1 i i | [
[Pr. PAOT] [Pr. PBO] [Pr. PCO1] [Pr. PDO1] [Pr. PEO1] [Pr. PFO1] [Pr. PLO1] [Pr. Po01] [Pr. PTO1]
‘I:I [N :I‘ ‘I:I i :I‘ ] :I‘ ‘I_I i :I‘ ‘I_I —r _|‘ ‘I_I — :I‘ ‘I_I ] _|‘ ‘I:I i :I‘ ‘I:I ]
| TNz | 2oz | [y | [ 1Z_hZ | [ | [y | [ | [y
[Pr. PAOZ] Pr. PBOZ] fPr. PC02] [Pr. PD02] Pr. PEO2] [Pr. PFOZ] [Pr. PL0Z] [Pr. Po02] Pr. PT02]
| | | | | | | | |
| | | | | | | | | ®
| | | | | | | | | P
I I I I I | I I |
I I I I I I I I I
| | | | | ) | | | ®
| | | | | | | | | DOWN
| | | | | | | | |
I I I I I | I I | @
I I I I I I I I I
| | | | | | | | |
‘I:I ] |‘ ‘I:I __ ] ‘I:I i |_||'|‘ ‘I:I [l :I‘ ‘I:I =t |'|‘ ‘I:I o |'|‘ ‘I:I _ |‘ ‘I T |‘
i [ i [t i [ | i i [l (| | [ i _ | | [ | |
[Pr. PA31] [Pr. PB63] [Pr. PC79] [Pr. PD47] [Pr. PE63] [Pr. PF47] [Pr. PL47] [Pr. Po31] [Pr. PT4T]
‘I:I [} :I‘ ‘I:I 1z |_|‘ ‘I:I i} |'|‘ ‘I:I ] |_||:|‘ ‘I:I Z iz |_|‘ ‘I:I [ I:I‘ ‘I:I ol |:|‘ ‘I_I _ Oz ‘ ‘I:I ] |:||
| [y | 1ZHZ | 1 IZi_l | izl | Iz i T i I_ Tno i [m(pu]) | T
[Pr. PA32] [Pr. PB64] [Pr. PC80] [Pr. PD48] [Pr. PE64] [Pr. PF48] [Pr. PL48] [Pr. Po32] [Pr. PT48]
t ‘? t ‘f + ‘? + ‘f + ‘f + ‘?

(2) Operation method
(a) Parameters of 5 or less digits
The following example shows the operation procedure performed after power-on to change the
control mode to the positioning mode (point table method) with [Pr. PAO1 Operation mode]. Press
"MODE" to switch to the basic setting parameter screen.

N/ N/ N/
.-' u . ‘ ' ...... The parameter number is displayed.
' ' ' "' | Press "UP" or "DOWN" to change the number.

@ Press "SET" twice.
N N N e

H . The set value of the specified parameter number flickers.

@ Press the "UP" button six times.
' = During flickering, the set value can be changed.
'} b : Use "UP" or "DOWN".

(_ _ _ 6: Positioning mode (point table method))

Press "SET" to enter.

To shift to the next parameter, press the "UP" or "DOWN" button.
When changing the [Pr. PA01] setting, change its setting value, then switch power off once and
switch it on again to enable the new value.



3. DISPLAY AND OPERATION SECTIONS

(b) Parameters of 6 or more digits

The following example gives the operation procedure to change the electronic gear numerator to
"123456" with [Pr. PAO6 Electronic gear numerator].

Press the "MODE" button to switch to the basic setting parameter screen.
Press the "UP" or "DOWN" button to select [Pr. PA06].

Press the "SET" button once.

Setting of upper 1 digit

Press the "MODE" button

Setting of lower 4 digits

< once.

Press the "SET" button
once.

Change the setting with
the "UP" or "DOWN"
button.

Press the "SET" button
once.

...... Enter the setting.

Press the "MODE" button

once.
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3. DISPLAY AND OPERATION SECTIONS

3.1.7 External I/O signal display

POINT

@The I/O signal settings can be changed using the 1/O setting parameters [Pr.
PD04] to [Pr. PD28].

The on/off states of the digital 1/0 signals connected to the servo amplifier can be confirmed.

(1) Operation
The display screen at power-on. Using the "MODE" button, display the diagnostic screen.

@ Press the "UP" button twice.

| (
)
|
|
|

...... External 1/O signal display screen

I
I
I
D
I

(2) Display definition
The 7-segment LED segments and CN1 connector pins correspond as shown below.

CN1-10 (Note 1)/ CN1-35 (Note 1)/
CN1-37 (Note 2)  CN1-38 (Note 2)

CN1-42 | CN1-45 CN1-18 | CN1-17 CN1-16 CN1-41 CN1-19 CN1-15 CN1-44 CN1-43
\ g \ \ g
Input signals {

Always lit —

Bl S B

CN1-14 CN1-13 CN1-33 CN1-48 CN1-22 CN1-25 CN1-23 CN1-24 CN1-49

Light on: on
Light off: off

Note 1. This pin is available with servo amplifiers having software version B3 or later, and manufactured in
November 2014 or later.
2. This pin is available with servo amplifiers having software version B7 or later, and manufactured in
January 2015 or later.

The LED segment corresponding to the pin is lit to indicate on, and is extinguished to indicate off.
For each pin signal in control modes, refer to section 2.2 (1).
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3.1.8 Output signal (DO) forced output

POINT

@When the servo system is used in a vertical lift application, turning on MBR
(Electromagnetic brake interlock) by the DO forced output after assigning it to
connector CN1 will release the electromagnetic brake, causing a drop. Take
drop preventive measures on the machine side.

Output signals can be switched on/off forcibly independently of the servo status. This function can be used
for output signal wiring check, etc. This operation must be performed in the servo off state by turning off
SON (Servo-on).

The display screen at power-on. Using the "MODE" button, display the diagnostic screen.

@ Press the "UP" button three times.
j Ul U
@ Press the "SET" button for 2 s or more.
Dﬁﬂ Dﬁﬂ Dﬁﬂ DEQ DE' ...... Switch on/off the signal below the lit segment.
<+—Always lit
FDQQT ﬂgﬂ FDQQT FDQQT TDQQ: ...... Indicates on/off of output signal. Definitions of
‘ on/off are the same as those for the external I/O

I I I
CN1-14 ‘CN1-33 ‘ CN1-22‘ CN1-23‘ CN1-49 signals. (Light on: on, light off: off)
CN1-13 CN1-48 CN1-25 CN1-24
Press the "MODE" button once.

< -

o o o

...... e lit LED moves to the upper LED of CN1-24.

@ Press the "UP" button once.

D ﬂ D ﬂ D ﬂ D ﬂ . ﬂ ...... CN1-24 switches on.

DQU I DQH DQH 'QQ. (Between CN1-24 and DOCOM are connected.)
@ Press the "DOWN" button once.

D ﬂ ﬂ D ﬂ D ﬂ . ﬂ ...... CN1-24 switches off.

000 000_00_¢

Press the "SET" button for 2 s or more.

—|
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3.1.9 Single-Step feed

@The test operation mode is designed for checking servo operation. Do not use it

ACAUTl ON for actual operation.

@ If the servo motor operates unexpectedly, use EM2 (Forced stop 2) to stop it.

POINT

@ MR Configurator2 is required to perform single-step feed.
@Test operation cannot be performed if SON (Servo-on) is not turned off.

The positioning operation can be performed in accordance with the point table No. or program No. set by MR
Configurator2.

Select the test operation/single-step feed by the menu of MR Configurator2. When the single-step feed
window is displayed, input the following items and operate.

ngle-step Feed B@a ngle-step reed E@m
(W] Axis1 ] i[m] Ais1 ~)

(a) (b)

Paint table Mo. 112 (1-255) Paint table No. 13| (1-255)

4 [ ]

- forced stop. ‘ ‘

a8 [ ]

r forced stop. ‘ ‘ The SHIFT key can be used fi

The SHIFT key can be used f|

! | | | | |
(c) (@ (e) (") () (@ (e) (")

Point table operation Program operation

(1) Point table No. or program No. setting
Input a point table No. into the input box (a) "Point table No.", or a program No. into the input box (b)
"Program No.".

(2) Forward/reverse the servo motor
Click "Operation Start" (c) to rotate the servo motor.

(3) Pause the servo motor
Click "Pause" (d) to temporarily stop the servo motor.
While the servo motor is temporarily stopped, click "Operation Start" (c) to restart the rotation by the
amount of the remaining travel distance.
While the servo motor is temporarily stopped, click "Stop" (e) to clear the remaining travel distance.

(4) Stop the servo motor
Click "Stop" (e) to stop the servo motor. At this time, the remaining travel distance is cleared. Click
"Operation Start" (c) to restart the rotation.
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(5) Forced stop of the servo motor software
Click "Forced Stop" (f) to make an instantaneous stop. When "Forced Stop" is enabled, the servo motor
does not drive even if "Operation Start" is clicked. Click "Forced Stop" again to enable "Operation Start"
to be clicked.

(6) Switch to the normal operation mode
Before switching from the test operation mode to the normal operation mode, turn off the servo amplifier.
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3.1.10 Teaching function

After an operation travels to a target position (MEND (Travel completion) is turned on) with a JOG operation
or manual pulse generator operation, pushing the "SET" button of the operation part or turning on TCH
(Teach) will import position data. This function is available only in the point table method. For other control
mode, the display remains the same.

(1) Teaching preparation

- - - - Teaching setting initial screen
.-' .- V) ( ( Press the "SET" button for approximately 2 s to switch to the teaching setting
) -l '-' '-' ( mode.
<t
|:' |: I'i |" €| When the lower three digits flicker, press the "UP" or "DOWN" button to select
) g '-' '-' Ul the point table.
<t
Ij I: I'1 I'1 :1 When the lower three digits flicker, press the "SET" button to complete the
) VDD | teaching setting preparation. The upper two digits on the display will flicker on

completion of proper preparation

(2) Position data setting method
After an operation travels to a target position (MEND (Travel completion) is turned on) with a JOG
operation or manual pulse generator operation, pushing the "SET" button of the operation part or turning
on TCH (Teach) will set the positioning address as position data.

|".' ." .-' -' When the upper two digits flicker, the current position is written to the selected
'--|' L point table by pressing the "SET" button.
< 5
O e
U T

When the upper two digits or the lower two digits flicker, the display returns to the teaching setting initial
screen by pressing the "MODE" button.
The following shows the conditions for when the teaching function operates.

(a) When the "positioning command method" of [Pr. PT01] is set to absolute value command method (_
__0)

(b) Home position return completion (ZP (Home position return completion) is turned on)

(c) While the servo motor is stopped (command output = 0, MEND (Travel completion) is turned on)
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3.2 MR-J4-03A6-RJ
3.2.1 Display flowchart

Press the "MODE" button once to shift to the next display mode. Refer to section 3.2.2 and later for the
description of the corresponding display mode.

Basic setting
MODE
A
Gainffilter
parameters

Extension setting
parameters

1/0 setting
parameters

Extension setting 2
parameters
Extension setting 3
parameters
Option setting
parameters
Positioning control
parameters

Display and setting of gain/filter parameters.

I
U U
-— e Display and setting of extension setting
. ) ‘ ‘ parameters.
g U
.' Display and setting of I/O setting parameters.
RO
(R S
- e Display and setting of extension setting 2
.- ) ' ‘ parameters.
I U
- e Display and setting of extension setting 3
.- ) ‘ ‘ parameters.
S
[— Display and setting of option setting
- ) ‘ ‘ parameters.
NI U

Display and setting of positioning control
parameters.

Display mode transition Initial screen Function Reference
Servo status display. Section
." ) For the point table method and program 3.1.2
Status display '- -' ' method, "PSL" is displayed at power-on.
- Tam For the indexer method, "CL" is displayed.
(Note)
One-touch tuning MR-J4-_A_(-
Select this when performing the one-touch RJ) Servo
One-touch tuning — Instruction
' ' ' Manual
section 6.2
Section 18.5.4
Sequence display, drive recorder Section
enabled/disabled display, external I/O signal 323
i .' display, output signal (DO) forced output, test
Diagnosis '— '-' '— operation, software version display, VC
- automatic offset, servo motor series ID
display, servo motor type ID display, servo
motor encoder ID display, teaching function
[— Current alarm display, alarm history display, Section
.-' - e and parameter error No./point table error No. 324
) display
-, - Display and setting of point table data. Section
Point table setting .-‘ i ‘ This is displayed only in the point table 3.2.5
' "l | method, not in other control modes.
- - Display and setting of basic setting Section
.-' ) ‘ ‘ parameters. 3.26

Note. When the axis name is set to the servo amplifier using MR Configurator2, the servo status is displayed after the axis name is

displayed.

3- 28
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3.2.2 Status display mode

The servo status during operation is shown on the 3-digit, 7-segment LED display. Press the "UP" or
"DOWN?" button to change the display data as desired. When a servo status is selected, the corresponding
symbol is displayed. Press the "SET" button to display its data. However, only when the power is turned on,
the data will be displayed after the status symbol selected with [Pr. PC36] is displayed for 2 s.

(1) Display transition
After selecting the status display mode with the "MODE" button, pressing the "UP" or "DOWN" button
changes the display as follows:
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Override level

-
T

-
T

Cumulative feedback
pulses
(1 pulse unit)

Cumulative feedback
pulses
(1000 pulses unit)

Servo motor speed
(10 r/min unit)

Servo motor speed
(1 r/min unit)

Droop pulses
(1 pulse unit)

Droop pulses
(1000 pulses unit)

Cumulative command
pulses
(1 pulse unit)

Cumulative command
pulses
(1000 pulses unit)

Command pulse
frequency
(1 kpulses/s unit)

Command pulse
frequency
(1000 kpulses/s unit)

Analog speed
command voltage
Analog speed
limit voltage

Analog torque
limit voltage
Analog torque
command voltage

Regenerative
load ratio

Effective
load ratio

Peak load ratio

Instantaneous torque

Position within
one-revolution
(1 pulse unit)

Position within
one-revolution
(1000 pulses unit)

Position within

- - Nl
aUEE UV D e
V7 N 2 N

-— one-revolution
-l (1000000 pulses unit)
.'
r— ABS counter
] (1 rev unit)
-
i —
® ! .- .-' ABS counter
I { ( (1000 rev unit)
UP ! -
® !
DOYVN ( Yy Load to motor
I — inertia ratio
! U D | (01times)
I
T I
! ( .' ) ' Load to motor
| S— == | inertia ratio
|
I L‘ " ' [ (100 times)
| 7 T
I L
[ -
I
! .-‘ N Bus voltage
! )
|
; ! J
N N
i |- ) .-' tEncodertinside
‘ L ) ) { | temperature
|
| ! !
} -' ' Settling time
| -
| 7
! ‘ J
! i Oscillation
| N R detection frequency
| _U) ) | (THzunit)
.t T
|
| &) ( | Oscillation
! -= = W' | detection frequency
: L‘ ' ' | (1 kHz unit)
|
! ! i
l \t ( (| Number of tough
I — drive operations
! DU U (times)
T I
! ( " Number of tough
I . N
\ = == | drive operations
I ' "' L (1000 times)
|
|
I

c

ot ,
e ¢
NN
: t !
B
B N
T I
T T
) [
: * }
CT e
S I I
T I
Il i
I T
S —
A
B R
@® F ]
O

o)t

i !

()

R I

* !

(N

)

-
B
-
-
Nd

i !
.
O
f I
D
00

CI—
-

!

pulses (1 pulse unit)

Cumulative feedback

Unit power
consumption 1
(1 W unit)

Unit power
consumption 2
(1 kW unit)

Unit total power
consumption 1
(1 Wh unit)

Unit total power
consumption 2
(1 kWh unit)

Unit total power
consumption 3
(1000 kWh unit)

Current position:
Low

Current position:
High

Command position:
Low

Command position:
High

Command remaining
distance: Low

Command remaining
distance: High

Point table/program
No./command station
position

Step No.

Analog override
voltage

Override level
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(2) Status display list
The following table lists the servo statuses that may be shown.

Control
. . - mode
Status display Symbol Unit Description (Note 1)
CP|CL|PS
Cumulative feedback Feedback pulses from the servo motor encoder are counted and displayed.
pulses CcL pulse When the count exceeds +999, it starts from 0. ololo
(1 pulse unit) Negative value is indicated by the lit decimal points in the upper two digits.
- Press the "SET" button to reset the display value to zero.
Cumulative feedback The internal counter subtracts 500000000 when the number exceeds
pulses Ch 1000 pulses 2000000000. The internal counter adds 500000000 when the number exceeds - | O | O | O
(1000 pulses unit) 2000000000.
The servo motor speed is displayed.
Servo motor speed . . L . . s -
(10 r/min unit) r1 10 r/min Negative value is indicated by the lit decimal points in the upper two digits. oO|lO|0O
Displayed in increments of 10 r/min.
Servo motor speed . The servo motor speed is displayed.
. : r r/min ) . ) . L - O|0|0O
(1 r/min unit) Negative value is indicated by the lit decimal points in the upper two digits.
Droop pulses i iati is di .
pp ‘ EL pulse The number of droop pulses in the deviation counter is displayed ololo
(1 pulse unit) When the count exceeds +999, it starts from 0.
D | The value displayed is not multiplied by the electronic gear (CMX/CDV).
roop puises Eh 1000 pulses ; prayea ! pred by ¥ fronic gear ( ) ololo
(1000 pulses unit) Negative value is indicated by the lit decimal points in the upper two digits.
Cumulative command
pulses PL pulse
(1 pulse unit) . o . .
- Not used with the positioning mode. "0" is always displayed.
Cumulative command
pulses Ph 1000 pulses
(1000 pulses unit)
Command pulse
frequency nL kpulse/s
(1 kpulses/s unit) ) I . .
Not used with the positioning mode. "0" is always displayed.
Command pulse
frequency nh 1000 kpulses/s
(1000 kpulses/s unit)
Analog speed command
voltagi P F Y Not used with the positioning mode. An applied voltage to the CN1 connector is
ispl .
Analog speed limit voltage displayed
Analog torque command Not used with the positioning mode. An applied voltage to the CN1 connector is
voltage displayed.
Analog torque limit v v
g torq Voltage of TLA (Analog torque limit) is displayed. o|lOo|0O
voltage
Regenerative load ratio L % ;I;]h; ratio of regenerative power to permissible regenerative power is displayed ololo
0.
The continuous effective load current is displayed.
Effective load ratio J % The effective value in the past 15 s is displayed, with the rated current being O[O0 |0O
100 %.
. The maximum torque generated is displayed.
Peak load ratio b 9
I % The highest value in the past 15 s is displayed, with the rated torque being 100 %. o|0o|o
The instantaneous torque is displayed.
Instantaneous torque T %
9 ’ The torque generated is displayed in real time, with the rated torque being 100%. o|o|o
Position within one- Position within one revolution is displayed in encoder pulses.
revolution Cy1 pulse When the count exceeds 999, it starts from 0. O|0|0O
(1 pulse unit) When the servo motor rotates in the CCW direction, the value is added.
. L The within one-revolution position is displayed in 1000 pulse increments of the
Position within one- encoder
revolution :
(1000 pulses unit) Cy2 1000 pulses When the count exceeds 999, it starts from 0. Oo|0o|0
P When the servo motor rotates in the CCW direction, the value is added.
. L The within one-revolution position is displayed in 1000000 pulse increments of the
Position within one- encoder
revolution :
(1000000 pulses unit) Cy3 1000000 pulses When the count exceeds 999, it starts from 0. Oo|0o|0
P When the servo motor rotates in the CCW direction, the value is added.
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Control
) . e mode
Status display Symbol Unit Description (Note 1)
CP|CL|PS
ABS counter (1 rev unit) LSL rev The travel distance from the home position is displayed as multi-revolution counter| O | O
value of the absolution position encoder in the absolution position detection
ABS counter
1000 it LSh 1000 rev system. O|0O
( rev unit) Negative value is indicated by the lit decimal points in the upper two digits.
ABS counter (1 rev unit) LSL rev The travel distance from the home position is displayed as load side multi- O
ABS counter Lsh 1000 revolution counter value in the absolute position detection system.
(1000 rev unit) rev Negative value is indicated by the lit decimal points in the upper two digits. o
Load to motor inertia ratio .
. dCL 0.1 time
(0.1 times) The estimated ratio of the load inertia moment to the servo motor shaft inertia O|0|0
Load to motor inertia ratio ) moment is displayed.
(100 times) dCh 100 times o|lo|0O
The voltage of main circuit converter is displayed.
B It P \Y
us voltage n It is displayed rounding off 0.1 V unit. o|o|o
Encoder inside o : -
temperature ETh C Inside temperature of encoder detected by the encoder is displayed. oO|lO|0O
Settling time ST ms Displays settling time. When it exceeds 999 ms, "999" will be displayed. O|0O|0O
Oscillation detection
frequency (1 Hz unit) oFL Hz ) I - cjeje
— - Frequency at the time of oscillation detection is displayed.
Oscillation detection oFh KkHz
frequency (1 kHz unit) 0|0]|0
Tr}e number‘ of tou.gh Td1 times ololo
drive operations (time) . ) . -
™ bor of ouah dr The number of tough drive functions activated is displayed.
e number of tough drive .
operations (1000 times) Td2 1000 times 0|0]|0
Unit power consumption is displayed by increment of 1 W. Positive value indicate
Unit tion 1 power running, and negative value indicate regeneration. The values in excess of
nit power consumption PC1 W +999 can be counted. However, the counter shows only the lower three digitsof | O[O | O
(1 W unit) . P . -
the actual value since the servo amplifier display is three digits.
Negative value is indicated by the lit decimal points in the upper two digits.
Unit power consumption is displayed by increment of 1 kW. Positive value
Unit tion 2 indicate power running, and negative value indicate regeneration. The values in
nit powet consumetion PC2 kw excess of +99 can be counted. However, the counter shows only the lowerthree | O [ O | O
(1 kKW unit) L ) [P ) L
digits of the actual value since the servo amplifier display is three digits.
Negative value is indicated by the lit decimal points in the upper two digits.
Unit total power consumption is displayed by increment of 1 Wh. Positive value is
cumulated during power running and negative value during regeneration. The
Unit total power TP1 Wh values in excess of 999 can be counted. However, the counter shows only the
consumption (1 Wh unit) lower three digits of the actual value since the servo amplifier display is three 0|00
digits.
Negative value is indicated by the lit decimal points in the upper two digits.
Unit total power consumption is displayed by increment of 1 kWh. Positive value
. is cumulated during power running and negative value during regeneration. The
Unit total power .
X values in excess of £999 can be counted. However, the counter shows only the
consumption 2 TP2 kWh L : - ; O[O0 |O
) lower three digits of the actual value since the servo amplifier display is three
(1 kWh unit) digi
gits.
Negative value is indicated by the lit decimal points in the upper two digits.
Unit total power consumption is displayed by increment of 1000 kWh. Positive
. value is cumulated during power running and negative value during regeneration.
Unit total power )
. The values in excess of £99 can be counted. However, the counter shows only
consumption 3 TP3 1000 kWh . . e . olo|o
. the lower three digits of the actual value since the servo amplifier display is three
(1000 kWh unit) digits
Negative value is indicated by the lit decimal points in the upper two digits.
um
Current position - Low PSL 0.0001 inch (e Ke)
0.001 degree " " I . . . .-
pulse (Note 2) When "_ _ 0 _" (positioning display) is set in [Pr. PT26], the current position is
p displayed as machine home position is 0.
Oof?ntr: When"_ _ 1 _" (roll feed display) is set in [Pr. PT26], the actual current position is
Current position - High PSh degree displayed as start position is 0. (e} o)
1000 pulses
(Note 2)
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Control
mode
Status display Symbol Unit Description (Note 1)
C|C|P
P|IL|S
um
0.0001 inch When "_ _ 0 _" (positioning display) is set in [Pr. PT26], the command current
Command position - Low CPL 0.001 degree position is displayed as machine home position is 0. [eXKe)
pulse When "_ _ 1 _" (roll feed display) is set in [Pr. PT26], turning on the start signal
(Note 2) starts counting from 0 and a command current position to the target position is
1000 pm displayed in the automatic mode.
0.1inch The command positions of the selected point table are displayed at a stop. At the
Command position - High | CPh degree manual mode, the command positions of the selected point table are displayed. ol|lo
1000 pulses Negative value is indicated by the lit decimal points in the upper two digits.
(Note 2)
um
Command remaining 0.0001 inch
distance - Low L 0.001u?seegree (e o)
(I\Fl)ote 2) The remaining distance to the command position of the currently selected point
1000 table/program is displayed.
01i ”: Negative value is indicated by the lit decimal points in the upper two digits.
Command remaining mh deg;::e olo
distance - High 1000 pulses
(Note 2)
For th int tabl h h h int tabl No.
Point table No./program or the pom. table method anq program method, the poin tab'e apd program. o
A currently being executed are displayed. The selected number is displayed during
No./command station Pno ; o|lOo|0O
osition a temporary stop or manual operation.
P For the indexer method, the command next station position is displayed.
Step No. Sno The step No. of the program currently being executed is displayed. At a stop, 0 is o
displayed.
Analog override voltage oru \ The analog override voltage is displayed. O|0O
. The setting value of the override is displayed.
O de level %
verride feve or ? When the override is disabled, 100% is displayed. o|o|o

Note 1. CP: Positioning mode (point table method)

CL: Positioning mode (program method)
PS: Positioning mode (indexer method)

2. The unit can be selected from pm/inch/degree/pulse with [Pr. PTO1].

(3) Changing the status display screen

The status display on the servo amplifier at power-on can be changed with [Pr. PC36]. The status
displayed by default varies depending on the control mode as follows:

Control mode Status display

Position

Cumulative feedback pulses (pulse unit)

Cumulative feedback pulses (pulse unit)/

(point table method/program method)

Position/speed Servo motor speed (r/min unit)
Speed Servo motor speed (r/min unit)
Speed/torque Servo motor speed (r/min unit)/Instantaneous torque
Torque Instantaneous torque
Torque/position Instantaneous torque/Cumulative feedback pulses (pulse unit)
Positioning

Current position - Low

Positioning (indexer method)

Cumulative feedback pulses (pulse unit)
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3.2.3 Diagnostic mode

Diagnosis contents can be displayed on the display. Press the "UP" or "DOWN" button to change the display
data as desired.

(1) Display transition

S *
\_ 4 ! \_J
|
- — .- Sequence ! .-' ' ) ' Automatic VC offset
) ) ) )
)_{ ‘ L I
L) 1 | ¥ T
| | |
) ( Drive recorder ! b (T
—-— '— '— enabled/disabled | '— '- Servo motor series ID
L' _' | display | | IR
! ' | ! '
|
) ' ' External I/O signal | ) ' "
- wm - : ‘ - e Servo motor type ID
) (| display l ) U _\
|
! v | ! I
|
-‘ — Output signal (DO) : .-' .-‘ Servo motor encoder ID
L[ "| forced output | ) (
I . 3 I
Nt | Nd
.- ‘ JOG operation | .-‘ .- For manufacturer adjustment
= N LR
|
v ﬁ | ! '
N d - | N4
.- -' Positioning : .-' .- For manufacturer adjustment
(| L operation 6?: | ) L[
v ‘ ! !
e Motor-less operation - Teaching function
=L ) )
v

) ' Machine analyzer
{ | operation

- -— W, -— W, -— W, - W, -— W, -— W
' ‘ '4$ "’ '4$ "’ '4$ '4$ "$
g )

DOWN | )™ (
|
|
|
|
|
|
|
|
|
|

i 1

— = For manufacturer I

( ( | adjustment !

AR AR |

v |

i g 1

- '- Single-step feed !

" " !

|

' |

|

.-' . Software version: !

) () lower !

N\ g N |

B ' |

- |

.- .-' .-‘ Software version: :

e 3
A

; ' |

| |
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(2) Diagnosis display list

Name Display Description
Not ready
N
. Indicates that the servo amplifier is being initialized
N N N
' ' ' ' or an alarm has occurred.
AR
Sequence
Ready
Indicates that initialization is completed, and the
N N N e P
' ' ' ' ' servo amplifier is in servo-on state and ready to
a-— operate.
Drive recorder enabled
. ‘ When an alarm occurs in this state, the drive
'-' '-' '-' recorder will operate and record the status of
- e occurrence.
Drive recorder disabled
Drive recorder enabled/disabled display The drive recorder will not operate on the following
. ' .' conditions.
S e s 1.The graph function of MR Configurator2 is being
L' "' ' used.
2.The machine analyzer function is being used.
3.[Pr. PF21]is set to "-1".
External I/O signal display Refer to section 3.2.7. ;Z':;Fdlcates the on/off status of external /O
This allows digital output signal to be switched
. ‘ on/off forcibly.
Output signal (DO) forced output '- . Refer to section 3.2.8 for details.
L)t

JOG operation can be performed when there is no
' command from an external controller.

' For details, refer to section 18.5.10 (2) of "MR-J4-
_A_(-RJ) Servo Amplifier Instruction Manual".

JOG operation

Positioning operation can be performed when there
is no command from an external controller.

MR Configurator2 is required to perform positioning
operation.

For details, refer to section 4.5.9 (3) of "MR-J4-
_A_(-RJ) Servo Amplifier Instruction Manual".

Positioning operation

Without connecting the servo motor, output signals

- - - or status display can be provided in response to the
. . . ' input device as if the servo motor is actually
Motor-less operation - e .
' ' ' running.
- -

For details, refer to section 4.5.9 (4) of "MR-J4-
_A_(-RJ) Servo Amplifier Instruction Manual".

Merely connecting the servo amplifier allows the
resonance point of the mechanical system to be

Test operation mode Machi | .' .' . ‘ measured.
o aecralt?:nana yzer — - e MR Configurator2 is required to perform machine
P ' " ' analyzer operation.

For details, refer to section 11.7 of "MR-J4-_A_(-RJ)
Servo Amplifier Instruction Manual”.

This is for manufacturer adjustment.

For manufacturer
adjustment

This function is available only in the point table

method and program method. When the positioning

operation is executed in accordance with the point

"' table or program set by MR Configurator2, the

i diagnosis display changes to "d-6" during single-
step feed. For other control mode, the display does

not change to "d-6". Refer to section 3.2.9 for

details.

The status will be displayed with the "MODE"

button. The "UP" and "DOWN" buttons are disabled.

Single-step feed

TR
AR
i
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Name Display Description
— Indicates the version of the software.
.- .-‘ ) The software version is displayed while the
1)) "SET" button is pressed and held.
- AR AR
Press the "MODE" button to shift to the next
Software version: lower L "SET" display mode.
Press the "UP" or "DOWN" button to shift to
." ." the next diagnosis menu.
N
JIR
— Indicates the system number of the software.
.- .-‘ ) The software system number is displayed
P "[ " while the "SET" button is pressed and held.
Press the "MODE" button to shift to the next
Software version: upper L "SET" display mode.
Press the "UP" or "DOWN" button to shift to
' ." ." the next diagnosis menu.
C0 )L

Automatic VC offset

If offset voltages in the analog circuits inside

and outside the servo amplifier cause the

servo motor setting speed not to be the

designated value at VC (Analog override) of 0

V, a zero-adjustment of offset voltages will be

automatically performed.

When using this function, enable the function

in the following procedure. When it is

enabled, [Pr. PC37] value changes to the

automatically adjusted offset voltage.

1) Press the "SET" button once.

2) Set the number in the first digit to "1" with
the "UP" button.

3) Press the "SET" button.

This function cannot be used if the input

voltage of VC is -0.4 V or less, or +0.4 V or

more. (Note)

Note. Even if VC automatic offset is performed and 0 V is inputted, the speed may not completely be the set value.
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Name

Display

Description

Servo motor series ID

Displays the series ID of the servo motor
currently connected.

Press the "SET" button to show the lower 3
digits of servo motor series ID.

For indication details, refer to app. 1 of "Servo
Motor Instruction Manual (Vol. 3)".

Press the "UP" or "DOWN" button to shift to
the next diagnosis menu.

Servo motor type ID

Displays the type ID of the servo motor
currently connected.

Press the "SET" button to show the lower 3
digits of servo motor type ID.

For indication details, refer to app. 1 of "Servo
Motor Instruction Manual (Vol. 3)".

Press the "UP" or "DOWN" button to shift to
the next diagnosis menu.

Servo motor encoder ID

Displays the servo motor encoder ID of the
servo motor currently connected.

Press the "SET" button to show the lower 3
digits of servo motor encoder ID.

For indication details, refer to app. 1 of "Servo
Motor Instruction Manual (Vol. 3)".

Press the "UP" or "DOWN" button to shift to
the next diagnosis menu.

For manufacturer adjustment

This is for manufacturer adjustment.

For manufacturer adjustment

This is for manufacturer adjustment.

Teaching function

Refer to section 3.2.10.

After an operation travels to a target position
(MEND (Travel completion) is turned on) with
a JOG operation or manual pulse generator
operation, pushing the "SET" button of the
operation area or turning on TCH (Teach) will
import the position data. This function is
available only in the point table method. In
other control modes, the display remains the
same.
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3.2.4 Alarm mode

The current alarm, past alarm history, and parameter error are displayed. The alarm number that has
occurred or the parameter numbers in error are displayed on the display.

O o
b )
| "SET"

Name Display (Note 1) Description
— Indicates no occurrence of an alarm.
) (
N -
) 1
- - - Indicates the occurrence of [AL. 33.1 Main
.-' -‘ -‘ circuit voltage error].
) U Flickers at alarm occurrence.

Current alarm - The alarm number and detail number are
25 displayed alternately by intervals of 2 s.
interval

< 0
A' " . '
- - Indicates that the last alarm is [AL. 50.1
l-‘ ) ) ' Thermal overload error 1 during operation].
' | L Ll When an alarm is recorded to alarm history,
hd the second digit decimal point flickers.
i "SET" Press the "SET" button to display the detail
number of [AL. 50].
N N/
e
pu
- Indicates the second last alarm is [AL. 33.1
U ) ' Main circuit voltage error].
) L | When an alarm is recorded to alarm history,
hd the second digit decimal point flickers.
i "SET" Press the "SET" button to display the detail
number of [AL. 33].
- -
B
I S
Alarm history .-‘ N " Indicates that there is no third alarm in the
past.
' | L L If there is no alarm history, the display will be
as shown as in the left, when the "SET"
L "SET" button is pressed.

Indicates that there is no sixteenth alarm in
the past.
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Name Display (Note 1) Description

- This indicates no occurrence of [AL. 37

l- - - Parameter error].

"

- — The data content error of [Pr. PA12 Reverse

|- - .-' rotation torque limit].

) ) The parameter group in which the parameter

- o . .
error has occurred is displayed. Press and
hold the "SET" button to show the parameter

"SET" number with the error.

N -

R

N N

Parameter ' '. { "
error No./point table error No. (Note 2)

This indicates that the position data of the
point table No. 23 has exceeded the setting

.' ." range.

'- - '- An error item of the point table is displayed.

) The point table No. having the error is

displayed while the "SET" button is being
pressed and held.

The following shows the items of a point
table:

P: position data, d: motor speed, A:
acceleration time constant, b: deceleration
time constant, n: dwell, H: auxiliary function,
M: M code

Note 1. If a parameter error and point table error occur simultaneously, the display shows the parameter error.

2. The display shows only when the current alarm is [AL. 37 Parameter error].

Functions at occurrence of an alarm
(1) The current alarm is displayed in any mode.

(2) Even during an alarm occurrence, the other display can be viewed by pressing the button in the
operation area. At this time, the decimal point in the third digit remains flickering.

(3) Remove the cause of the alarm and clear it with any of the following methods. (Refer to chapter 8 for the

alarms that can be cleared.)
(a) Cycle the power.
(b) Press the "SET" button on the current alarm display.

(c) Turn on RES (Reset).

(4) Use [Pr. PC18] to clear the alarm history.

(5) Press the "UP" or "DOWN?" button to move to the next history.
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3.2.5 Point table setting

POINT

@ Point table No. 1 to No. 99 can be set with the operation section of the servo
amplifier. To set point table No. 100 to No. 255, use MR Configurator2.

You can set the target position, servo motor speed, acceleration time constant, deceleration time constant,
dwell, auxiliary function and M code.

(1) Display transition

Point table transition

A _ ¢
)

A/
B

A7
7

A/
]

A/
S

Point table No. 1

Point table No. 2

Point table No. 3

Point table No. 98

Point table No. 99

Setting item transition

-—eww
()
-V

N\l
(s
7\

)

Target position

Servo motor speed

Acceleration time constant

Deceleration time constant

Dwell

Auxiliary function

M code
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(2) Setting list

The following point table setting can be displayed.

Status display

Symbol

Unit

Description

Indication
range

Point table No.

P01

Specify the point table to set the target position, servo motor speed,
acceleration time constant, deceleration time constant, dwell, auxiliary function,
and M code.

1to0 255

Target position

PoS

105™ ym

Vinch
10" degree
pulse
(Note)

1™

Set the travel distance.

-999999
to
999999

Servo motor speed

SPd

r/min

Set the command speed of the servo motor for execution of positioning. The
setting value must be within the permissible speed of the servo motor used. If
a value equal to or larger than the permissible speed is set, the value will be
clamped at the permissible speed.

0
to
Permissible
speed

Acceleration time constant

STA

ms

Set a time for the servo motor to reach the rated speed.

0 to 20000

Deceleration time constant

STb

ms

Set a time for the servo motor to stop from the rated speed.

0 to 20000

Dwell

TLn

ms

This function is enabled when you select the point table by input signal.

To disable the dwell, set "0" or "2" to the auxiliary function. To perform a
varying-speed operation, set "1", "3", "8", "9", "10", or "11" to the auxiliary
function and 0 to the dwell. When the dwell is set, the position command of
the selected point table is completed. After the set dwell has elapsed, start
the position command of the next point table.

0 to 20000

Auxiliary function

This function is enabled when you select the point table by input signal.
(1) When using the point table with the absolute value command method

0: Executes automatic operation for a selected point table.

1: Executes automatic continuous operation without stopping for the next

point table.

8: Executes automatic continuous operation without stopping for the point

table selected at the start.

9: Automatic continuous operation is performed to point table No. 1.

(2) When using this point table with the incremental value command method

2: Executes automatic operation for a selected point table.

3: Executes automatic continuous operation without stopping for the next

point table.

10: Executes automatic continuous operation without stopping for the

point table selected at the start.

11: Automatic continuous operation is performed to point table No. 1.
When an opposite rotation direction is set, the servo motor rotates in the
opposite direction after smoothing zero (command output) is confirmed.
When "1" or "3" is set to the point table No. 255, [AL. 61] will occur at the time
of point table execution.

0to3,8to11

M code

MCd

This is the code output at the completion of positioning.
The first digit and the second digit of the M code are outputted in 4-bit binary
respectively.

0to 99

Note. The unit can be selected from pm/inch/degree/pulse with [Pr. PT01].
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(3) Operation method

POINT

@ After changing and defining the setting values of the specified point table, the
defined setting values of the point table are displayed. To discard the changed
setting, press the "MODE" button for 2 s or more. The setting before the change
will be displayed. Keep pressing the "UP" or "DOWN" button to continuously
change the most significant digit of the setting values.

(a) Setting of 3 or less digits
The following example is the operation method at power-on to set "1" to the auxiliary function of the

point table No. 1.

)
I
L=
(T
I S
L=
R
I PR

To the next item setting

Press the "MODE" button four times.

...... A point table No. is displayed.

Press the "UP" or "DOWN" button to select
point table No. 1.

Press the "SET" button once.

Press the "UP" button five times.

Press the "SET" button twice.

...... The setting value of auxiliary function of specified point table
No. flickers.

Press the "UP" button once.
...... During flickering, the set value can be changed.
Set using the "UP" or "DOWN" button.

Press "SET" to enter.

Press the "UP" or "DOWN" button to switch to other item of the same point table No.
Press the "MODE" button to switch to the next point table No.
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(b) Setting of 4 to 6 digits
The following example is the operation method to change the position data of the point table No. 1 to
"123456".

i

Press the "MODE" button four times.

." ." ' ...... A point table No. is displayed.
'- ' | ' Press the "UP" or "DOWN" button to
o select point table No. 1.

.

Press the "SET" button once.

Press the "SET" button once.

—

Upper 3 digits Press the "MODE" {L Lower 3 digits
- — button once. —
N ( < b (
) X
Press the "SET" button @
- R once. .' 3
) ': ...... The screen flickers....... ) ‘
-' (Note 1) -"

Change the setting with
the "UP" or "DOWN"

button.
- ! -t LE
e LU

Press the "SET" button
once.

- N
' ' The setting is ) ' )
( -' --------- determined. -----ee- -' '-'
- (Note 2) - o
Press the "MODE" button
once.

)P

Note 1. Pressing the "SET" button in either upper or lower 3-digit display makes the
display flicker.
2. Press the "SET" button to confirm on upper 3-digits or lower 3-digits screen.

The display can be switched between upper and lower 3-digit by pressing the "MODE" button.
Switching the display between upper and lower 3-digit is also possible by pressing the "MODE"
button while the display is flickering.

The changed value will be canceled when the "MODE" button is pressed for 2 s or more while
flickering.

Press the "UP" or "DOWN" button to switch to other item of the same point table No.

Press the "MODE" button to switch to the next point table No.
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3.2.6 Parameter mode

(1) Parameter mode transition
After selecting the corresponding parameter mode with the "MODE" button, pressing the "UP" or
"DOWN?" button changes the display as follows.

To status display mode ®
MODE
Basic setting Gainffilter xtension setting 1/0 setting Extension setting 2 Extension setting Option setting Positioning control
parameters parameters parameters parameters parameters parameters parameters parameters
I f I f I f f I f I f
_ |‘ ‘I_I_I |‘ ‘_II_I |‘ ‘I:I_I |‘ ‘I:I_I |‘ ‘_I_I |‘
1211 1 [ [ 1l [ 1Z_l 1
[Pr. PAO1] [Pr. PBO1] [Pr. PCO1] [Pr. PDO1] [Pr. PEO1] [Pr. PFO1] [Pr. Po01] [Pr. PTO1]
‘ _ o ‘ ‘ [l ‘ ‘ T ‘ ‘ — ‘ — o ‘ ‘ _i ‘
[ [ ZH_n_ Z 1z [ ZH_n_
[Pr. PAO2] [Pr. PB02] [Pr. PCO2] [Pr. PD02] [Pr. PE02] [Pr. PF02] [Pr. Po02] [Pr.PT02]
| | | | | | | L
| | | | | | | @
| | | | | | | . uP
I I I I I I I I
| | | | | | | | ®
I I I I I I I I DOWN
| | | | | | | |
I I I I I I I I
| | | | | | | |
‘ _1Z i ‘ ‘ ] ‘ TN ‘ ‘ IZiZ 2 ‘ ‘ 12 ‘ _ i ‘
[ e _ 12 11T [ (| | [ 212
[Pr. PA31] [Pr. PB63] [Pr. PC79] [Pr. PD47] [Pr. PE63] [Pr. PF47] [Pr. Po31] [Pr. PT47]
‘ 1 ‘ ‘ =T ‘ ‘ T ‘ ‘ — i ‘ 1~ _1C ‘ ‘ _ i ‘
1Ziz [ [ 1Z 121 | [} 21 DNz
[Pr. PA32] [Pr. PB64] [Pr. PC80] [Pr. PD48] [Pr. PE64] [Pr. PF48] [Pr. P032] [Pr. PT48]
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(2) Operation method
(a) Parameters of 3 or less decimal digits.
The following example gives the operation procedure to change [Pr. PA Reverse rotation torque

limit].

Press the "MODE" button to switch to the basic setting parameters screen.

Parameter number selection

Select a parameter number with the "UP" or "DOWN" button.
Press the "SET" button to display the item to be set to the selected
parameter number.

Displaying the parameter contents

Changing the parameter contents

Press the "UP" or "DOWN" button to shift to the setting display of the next
parameter number.

Press the "MODE" button to shift to the next display.

Press the "SET" button once to display the setting.

Press the "SET" button once when the setting is displayed. The setting
flickers and is possible to be changed.

Press the "UP" or "DOWN" button to change the value and press the "SET"
button to fix the setting. The setting will be displayed as it is after the setting
is fixed.

To cancel the setting data, press the "MODE" button for 2 s while the display
is flickering. The setting before the change will be displayed.

Press and hold the "UP" or "DOWN" button to change the data continuously.
In that case, only the highest digit changes.

Example of pressing and holding the "UP" button

W,
:"‘ 'i
Ty

KRR

." :": .-' ."

' :' : ' '

" IV " "
AN

The first digit increases

from0to 9.

The first digit does not
change from 0. The
second digit increases
from 0 to 9.

The first and second
digits do not change
from 0. The third digit
increases from 0 to 9.

Example of pressing and holding the "DOWN" button

- - Yl - N
(B SO B
-: —> :-:

/!

The first digit decreases

from 9 to 0.

The first digit does not
change from 0. The
second digit decreases
from 9 to O.

The first and second
digits do not change
from 0. The third digit

decreases from 9 to 0.
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(b) Parameters of 4 to 6 decimal digits
The following example gives the operation procedure to change [Pr. PB03 Positioning command
acceleration/deceleration time constants (position smoothing)] to "65535".

Press the "MODE" button to switch to the gain/filter setting parameters screen.
Press the "UP" or "DOWN" button to select [Pr. PB03].

I
NI
|—‘ Press the "SET" button once.
Upper 3 digits Press the "MODE" button {L Lower 3 digits
once.
- S SN
b ( < b (
)L L
@ Press the "SET" button @
S 't N once. Sl
T . "
' ' ...... The screen flickers. ...... ' '
- < (Note 1) "y
Change the setting with
the "UP" or "DOWN"
button.
) S = e
z -— - -— — -— z
1t T P Y
@ Press the "SET" button @
once.
- S Snd S - N
I I The setting is I ' I
'-' -' --------- determined. ---ooo- -' -' -'
- (Note 2) - ' o,
Press the "MODE" button
once.

Note 1. Pressing the "SET" button in either upper or lower 3-digit display makes the
display flicker.
2. Press the "SET" button to confirm on upper 3-digits or lower 3-digits screen.

The display can be switched between upper and lower 3-digit by pressing the "MODE" button.
Switching the display between upper and lower 3-digit is also possible by pressing the "MODE"
button while the display is flickering.

The changed value will be canceled when the "MODE" button is pressed for 2 s or more while
flickering.

To shift to the next parameter number, press the "UP" or "DOWN" button.

To change the screen to another, press the "UP" or "DOWN" button to change the screen to another
parameter number display screen and press the "MODE" button.
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(c) Parameters of 7 or more decimal digits

The following example gives the operation procedure to change the [Pr. PAO6 Electronic gear
numerator (command pulse multiplication numerator)] to "12345678".
Press the "MODE" button to switch to the basic setting parameters screen.

Press the "SET" button once.

(-
b Ut
Upper 3 digits
- ."
)\
EA
R
O
I
.

Press the "MODE"
button once.

Press the "SET" button
once.

...... The screen flickers. ......
(Note 1)

Change the setting with
the "UP" or "DOWN"
button.

Press the "SET" button
once.

The setting is
determined.
(Note 2)

Middle 3 digits

Press the "MODE"
button once.

Press the "SET" button
once.

...... The screen flickers. ......
(Note 1)

Change the setting with
the "UP" or "DOWN"
button.

Press the "SET" button
once.

The setting is
determined.
(Note 2)

Press the "MODE" button once.

Lower 3 digits

1

Note 1. Pressing the "SET" button in upper, middle, or lower 3-digit display makes the display flicker.
2. Pressing the "SET" button in upper, middle, or lower 3-digit display fixes the setting.

The display can be switched among upper, middle, and lower 3-digits by pressing the "MODE"

button.

Switching the display between upper, middle, and lower 3-digit is also possible by pressing the
"MODE" button while the display is flickering.
The changed value will be canceled when the "MODE" button is pressed for 2 s or more while

flickering.

To shift to the next parameter number, press the "UP" or "DOWN" button.
To change the screen to another, press the "UP" or "DOWN" button to change the screen to another
parameter number display screen and press the "MODE" button.
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(d) Parameter of hexadecimal
The following example gives the operation procedure to change the [Pr. PAO1 Operation mode] to
"1234".

Press the "MODE" button to switch to the basic setting parameters screen.
Press the "UP" or "DOWN" button to select [Pr. PAO1].

(0 (
bt
|—‘ Press the "SET" button once.
Upper 2 digits Press the "MODE" 4 L Lower 2 digits
— — button once. E—
b ( < V() (
)t 0,
@ Press the "SET" button @
once.
Rt B . e
- -c O The screen flickers. ...... - - -
D0 (ote ) 1LY
Change the setting with ﬁ
the "UP" or "DOWN"
button.

e (N
U -t
@ Press the "SET" button @

— — once. — ) '
The setting is
: '-' --------- determined. ---ooo- -: -'
- (Note 2) - °
Press the "MODE" button
’_‘ once. TT

Note 1. Pressing the "SET" button in upper, middle, or lower 2-digit display makes the
display flicker.
2. Press the "SET" button to confirm on upper 2-digits or lower 2-digits screen.

The display can be switched among upper, middle, and lower 2-digits by pressing the "MODE"
button.

Switch the display between upper, middle, and lower 2-digit is also possible by pressing the "MODE"
button while the display is flickering.

The changed value will be canceled when the "MODE" button is pressed for 2 s or more while
flickering.

To shift to the next parameter number, press the "UP" or "DOWN" button.

To change the screen to another, press the "UP" or "DOWN?" button to change the screen to another
parameter number display screen and press the "MODE" button.
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3.2.7 External 1/O signal display

POINT

@The I/O signal settings can be changed using I/O setting parameters [Pr. PD04]
to [Pr. PD28].

The on/off states of the digital 1/0 signals connected to the servo amplifier can be confirmed.

(1) Operation
The display at power-on. Use the "MODE" button to display the diagnostic screen.

-
N NS Nl
I ()
@ Press the "UP" button twice.
— .—' —' External I/O signal displa
' | g play screen

(2) Display definition
The 7-segment LED segments and CN1 connector pins correspond as shown below.

CN1-35/ CN1-10/
CN1-38 CN1-37 CN1-42

CN1-18 CN1-41 CN1-44
CN1 45 CN1-17 | CN1-16 i CN1-19 | CN1- 15 CN1-43

o || 4F4_F4F
e TE TG

CN1-33 CN1-48 CN1-22 CN1-25 CN1 23 CN1-49
CN1-24

Light on: on
Light off: off

The LED segment corresponding to the pin is lit to indicate on, and is extinguished to indicate off. The
decimal point in the second digit flickers continuously.
For each pin signal in control modes, refer to section 2.2 (2).
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3.2.8 Output signal (DO) forced output

POINT

@When the servo system is used in a vertical lift application, turning on MBR
(Electromagnetic brake interlock) by the DO forced output after assigning it to
connector CN1 will release the electromagnetic brake, causing a drop. Take
drop preventive measures on the machine side.

Output signals can be switched on/off forcibly independently of the servo status. Use this function for
checking output signal wiring, etc. This operation must be performed in the servo off state by turning off SON

(Servo-on).

The display at power-on. Use the "MODE" button to display the diagnostic screen.

.

Press the "UP" button three times.

S

L=

Press the "SET" button for 2 s or more.

001 D1

I G R

...... Switch on/off the signal below the lit segment.
«<——Always lit
...... Indicates on/off of output signal. Definitions of on/off

LCN‘l 33 CN1 -22
CN1-48- CN1-25

Il

CN1-24
CN1-23
CN1-49-

are the same as those for the external I/O signals.
(Light on: on, light off: off)

Press the "MODE" button once.

...... The lit LED moves to the upper LED of CN1-24.

Press the "UP" button once.

g
1
1 0 I,
< b

...... CN1-24 switches on.
(Between CN1-24 and DOCOM are connected.)

Press the "DOWN" button once.

...... CN1-24 switches off.

Press the "SET" button for 2 s or more.



3. DISPLAY AND OPERATION SECTIONS

3.2.9 Step feed

@The test operation mode is designed for checking servo operation. Do not use it

ACAUTlON for an actual operation.

@ If the servo motor operates unexpectedly, use EM2 (Forced stop 2) to stop it.

POINT

@ MR Configurator2 is required to perform single-step feed.
@Test operation cannot be performed unless SON (Servo-on) is not turned off.

The positioning operation can be performed in accordance with the point table No. or the program No. set by
MR Configurator2.

Select the test operation/single-step feed from the menu of MR Configurator2. When the single-step feed
window is displayed, input the following items and operate.

ngle-step Feed gz ngle-step Feed B@m
BT ~ [ m] Axist v

(a) (b)

Paint table No. 135 (1-255) Point table No. 158 (1-255)

/ Operation Starté ] [ ] - Operation Start A o

The SHIFT key can be used f

Ir forced stop. ‘ ‘ The SHFT key can be used fi

Ir forced stop. ‘ ‘

! ! ! ! ! |
() C) (e) (") (c) (@ (e) (")

Point table operation Program operation

(1) Point table No. or program No. setting
Enter a point table No. in the input box (a) "Point table No.", or a program No. in the input box (b)
"Program No.".

(2) Starting the servo motor
Click "Operation Start" (c) to rotate the servo motor.

(3) Temporarily stopping the servo motor
Click "Pause" (d) to temporarily stop the servo motor.
While the servo motor is temporarily stopped, click "Operation Start" (c) to restart the rotation of the
remaining travel distance.
While the servo motor is temporarily stopped, click "Stop" (e) to clear the remaining travel distance.

(4) Stopping the servo motor
Click "Stop" (e) to stop the servo motor. At this time, the remaining travel distance will be cleared. Click
"Operation Start" (c) to restart the rotation.
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(5) Forcibly stopping the servo motor software
Click "Forced Stop" (f) to make an instantaneous stop. When "Forced Stop" is enabled, "Operation Start"
cannot be used. Click "Forced Stop" again to enable "Operation Start".

(6) Switching to the normal operation mode
Before switching from the test operation mode to the normal operation mode, turn off the servo amplifier.
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3.2.10 Teaching function

After an operation travels to a target position (MEND (Travel completion) is turned on) with a JOG operation
or manual pulse generator operation, pushing the "SET" button of the operation area or turning on TCH
(Teach) will import the position data. This function is available only in the point table method. In other control
modes, the display remains the same.

(1) Teaching preparation

i o eaching setting initial displa
() ) Teaching setting initial display
'- -' ) Press the "SET" button for approximately 2 s to switch to the teaching setting
= mode.

elect the point table No. wi e"UP"or" " button when the first digi
F(Y( ¢ Select th t table No. with the "UP" or "DOWN" button when the first digit
LU € on the display flickers.
.-‘ .-‘ -' When the first digit on the display flickers, press the "SET" button to complete
XEX '- the teaching setting preparation. When the preparation is properly completed,
- = o the first digit on the display is lit and the third digit flickers.

(2) Position data setting method
After an operation travels to a target position (MEND (Travel completion) is turned on) with a JOG
operation or manual pulse generator operation, pushing the "SET" button of the operation part or turning
on TCH (Teach) will set the positioning address as position data.

." ." " When the third digit on the display flickers, the current position is written to the
i' |§ ) '- selected point table by pressing the "SET" button.

(i

L

When the first or third digit on the display flickers, the display returns to the teaching setting initial screen
by pressing the "MODE" button.
The following shows the conditions for when the teaching function operates.

(a) When the "positioning command method" of [Pr. PT01] is set to absolute value command method (_
0)

(b) Home position return completion (ZP (Home position return completion) is turned on)

(c) While the servo motor is being stopped (command output = 0, MEND (Travel completion) is turned
on)
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MEMO




4. HOW TO USE THE POINT TABLE

4. HOW TO USE THE POINT TABLE

The following items are the same as MR-J4-_A_-RJ servo amplifiers. For details, refer to each section
indicated in the detailed explanation field. "MR-J4-_A " means "MR-J4-_A_(-RJ) Servo Amplifier Instruction

Manual".

Detailed explanation
Item MR-J4-_A_-RJ 100 W MR-J4-03A6-RJ
or more
Switching power on for the first time MR-J4-_A_section 4.1 MR-J4-_A_section 18.4
POINT

@®When you use a linear servo motor, replace the following left words to the right
words.

Load to motor inertia ratio — Load to motor mass ratio
Torque — Thrust
(Servo motor) speed — (Linear servo motor) speed

@For the mark detection function (Current position latch), refer to section 12.2.1.
@For the mark detection function (Interrupt positioning), refer to section 12.2.2.
@For the infinite feed function (setting degree), refer to section 12.3.

@There are the following restrictions on the number of gear teeth on machine side
([Pr. PAO6 Number of gear teeth on machine side]) and the servo motor speed
(N).

* When CMX < 2000, N < 3076.7 r/min

* When CMX > 2000, N < (3276.7 - CMX)/10 r/min
When the servo motor is operated at a servo motor speed higher than the limit
value, [AL. E3 Absolute position counter warning] will occur.
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4.1 Startup

4.1.1 Power on and off procedures

When the servo amplifier is powered on for the first time, the control mode is set to position control mode.

(Refer to section 4.2.1 of "MR-J4- A (-

RJ) Servo Amplifier Instruction Manual".)

This section provides a case where the servo amplifier is powered on after setting the positioning mode.

(1) Power-on

Switch power on in the following procedure. Always follow this procedure at power-on.

1) Switch off SON (Servo-on).

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

3) Switch on the main circuit power supply and control circuit power supply.
The display shows "PoS" ("PSL" for MR-J4-03A6-RJ servo amplifiers), and in 2 s later, shows

data.
o _ =0 )
VoLt RN
MR-J4- A -RJ 100 W or more MR-J4-03A6-RJ

(2) Power-off

1) Switch off ST1 (Forward rotation start) and ST2 (Reverse rotation start).

2) Switch off SON (Servo-on).

3) Switch off the main circuit power supply and control circuit power supply.

4.1.2 Stop

If any of the following situations occurs, the servo amplifier suspends the running of the servo motor and

brings it to a stop.

Refer to section 3.10 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual" for the servo motor with an

electromagnetic brake.

Operation/command

Stopping condition

SON (Servo-on) off

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

Alarm occurrence

The servo motor decelerates to a stop with the command. With some alarms,
however, the dynamic brake operates to bring the servo motor to a stop. (Refer to
chapter 8. (Note 1))

EM2 (Forced stop 2) off

The servo motor decelerates to a stop with the command. [AL. E6 Servo forced stop
warning] occurs. Refer to section 2.3 for EM1.

STO (STO1, STO2) off (Note 2)

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

LSP (Forward rotation stroke end) off, LSN
(Reverse rotation stroke end) off

It will bring the motor to a sudden stop and make it servo-locked. It can be run in the
opposite direction.

Note 1. Only a list of alarms and warnings is listed in chapter 8. Refer to "MELSERVO-J4 Servo Amplifier Instruction Manual
(Troubleshooting)" for details of alarms and warnings.
2. MR-J4-03A6-RJ servo amplifiers are not compatible with the STO function.
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4.1.3 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to section 4.1 for how to power on and off the servo amplifier.

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

Manual operation of the servo motor|
alone in test operation mode

Test operation with the servo motor
and machine connected

Automatic operation by
the point table

In this step, confirm that the servo amplifier and servo motor operate
normally.

With the servo motor disconnected from the machine, use the test operation
mode and check whether the servo motor correctly rotates at the slowest
speed. For the test operation mode, refer to section 3.1.8, 3.1.9, 3.2.8, and
3.2.9 in this manual, and section 4.5.9 and 18.5.10 of "MR-J4-_A_(-RJ)
Servo Amplifier Instruction Manual".

In this step, confirm that the servo motor correctly rotates at the slowest
speed in the manual operation mode.
Make sure that the servo motor rotates in the following procedure.

1) Switch on EM2 (Forced stop 2) and SON (Servo-on). When the servo
amplifier is put in a servo-on status, RD (Ready) switches on.

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

3) When MDO (Operation mode selection 1) is switched off from the
controller and ST1 (Forward rotation start) or ST2 (Reverse rotation
start) is switched on in the manual operation mode, the servo motor
starts rotating. Set a low speed to the point table at first, make the servo
motor operate, and check the rotation direction of the motor, etc. If the
motor does not operate in the intended direction, check the input signal.

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

1) Switch on EM2 (Forced stop 2) and SON (Servo-on). When the servo
amplifier is put in a servo-on status, RD (Ready) switches on.

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

3) When MDO (Operation mode selection 1) is switched off from the
controller and ST1 (Forward rotation start) or ST2 (Reverse rotation
start) is switched on in the manual operation mode, the servo motor
starts rotating. Set a low speed to the point table at first, make the servo
motor operate, and check the rotation direction of the machine, etc. 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.

Check automatic operation from the controller.
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4.1.4 Parameter setting

POINT

@The following encoder cables are of four-wire type. When using any of these
encoder cables, set [Pr. PC22]to "1 _ " to select the four-wire type. Incorrect
setting will result in [AL. 16 Encoder initial communication error 1].
MR-EKCBL30M-L
MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H

@Assign the following output devices to the CN1-22, CN1-23, and CN1-25 pins
with [Pr. PD23], [Pr. PD24], and [Pr. PD26].

CN1-22: CPO (Rough match)
CN1-23: ZP (Home position return completion)
CN1-25: MEND (Travel completion)

When you use the servo under the point table method, set [Pr. PAO1]to"_ 6" (Positioning mode (point
table method)). Under the point table method, the servo can be used by merely changing the basic setting
parameters ([Pr. PA _ _]) and positioning control parameters ([Pr. PT _ _]) mainly.

Set other parameters as necessary.

The following table shows the necessary setting of [Pr. PA__]and [Pr. PT _ _ ] under the point table
method.

Operation mode selection item Parameter setting Input device setting

Operation mode [Pr. PAO1] | [Pr. PT04] | MDO (Note) DIO to DI7 (Note)

Each positioning operation

i i Varylng-speed Set the point table
Automatic operation . operation
mode under point Automatic - on No. to be reached.
table method continuous | Automatic (Refer to (2) (b) of
operation continuous 42.1)
positioning
operation
. JOG operation
Manual operation Y T oul off
mode anual pulse generator
operation
Dog type )
Count type 6 1
Data set type 2
Stopper type 3

Home position ignorance (servo-
Home position return [ 9N position as home position) -
mode Dog type rear end reference

On All off

Count type front end reference
Dog cradle type

Dog type last Z-phase reference

Dog type front end reference

Dogless Z-phase reference

Note. MDO: Operation mode selection 1, DIO to DI7: Point table No. selection 1 to Point table No. selection 8
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4.1.5 Point table setting

Set the data for operation to the point table. The following shows the items to be set.

speed

Item Main description
Position data Set the position data for movement.
Servo motor

Set the command speed of the servo motor for execution of positioning.

Acceleration
time constant

Set the acceleration time constant.

Deceleration
time constant

Set the deceleration time constant.

Dwell

Set the waiting time when performing automatic continuous operation.

Auxiliary function | Set when performing automatic continuous operation.

M code

respectively.

Outputs the first digit and the second digit of the M code in 4-bit binary

Refer to section 4.2.2 for details of the point table.

4.1.6 Actual operation

Start actual operation after confirmation of normal operation by test operation and completion of the

corresponding parameter settings.

4.1.7 Troubleshooting at start-up

/N\CAUTION

@®Never make a drastic adjustment or change to the parameter values as doing so
will make the operation unstable.

POINT

@Using MR Configurator2, you can refer to the reason for rotation failure, etc.

The following faults may occur at start-up. If any of such faults occurs, take the corresponding action.
"MR-J4-_A_" means "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".

indication (section 3.1.7 or
3.2.7) to see if SON (Servo-
on) is on.

No. | Start-up sequence Fault Investigation Possible cause Reference
1 | Poweron - The 7-segment LED | Not improved even if CN1, CN2, | 1. Power supply voltage fault
display does not turn | and CN3 connectors are 2. The servo amplifier is
on. disconnected. malfunctioning.
- The 7-segment LED | |mproved when CN1 connector is | Power supply of CN1 cabling is
display flickers. disconnected. shorted.
Improved when CN2 connector is | 1. Power supply of encoder
disconnected. cabling is shorted.
2. Encoder is malfunctioning.
Improved when CN3 connector is | Power supply of CN3 cabling is
disconnected. shorted.
Alarm occurs. Refer to chapter 8 and remove the cause. Chapter 8
(Note)
2 | Switch on SON Alarm occurs. Refer to chapter 8 and remove the cause. Chapter 8
(Servo-on). (Note)
Servo motor shaft is 1. Check the display to see if the | 1. SON (Servo-on) is not input. Section
not servo-locked. servo amplifier is ready to (wiring mistake) 3.1.7
(Servo motor shaft is operate. 2. 24 V DC power is not supplied Section
free.) 2. Check the external I/O signal to DICOM. 3.2.7
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No. | Start-up sequence Fault Investigation Possible cause Reference
3 | Perform a home Servo motor does not Call the external 1/O signal LSP, LSN, and ST1 are off. Section
position return. rotate. display and check the on/off 3.1.7
status of the input signal. (Refer Section
to section 3.1.7 or 3.2.7.) 327
Check [Pr. PA11 Forward Torque limit level is too low as Section
rotation torque limit] and [Pr. compared to the load torque. 7.2.1
PA12 Reverse rotation torque
limit].
When TLA (Analog torque limit) | Torque limit level is too low as Section
is usable, check the input voltage | compared to the load torque. 3.1.2
on the status display. Section
3.2.2
The home position Call the external 1/O signal The proximity dog is set Section
return is not completed. | display and check the on/off incorrectly. 3.1.7
status of input signal DOG. Section
(Refer to section 3.1.7 or 3.2.7.) 327
4 | Switch on ST1 Servo motor does not Call the external 1/O signal LSP, LSN, ST1, and ST2 are off. Section
(Forward rotation | rotate. display (section 3.1.7 or 3.2.7) 3.1.7
start) or ST2 and check the on/off status of the Section
(Reverse rotation input signal. 3.2.7
start). Check [Pr. PA11 Forward rotation | Torque limit level is too low as Section
torque limit] and [Pr. PA12 compared to the load torque. 7.21
Reverse rotation torque limit].
When TLA (Analog torque limit) is | Torque limit level is too low as Section
usable, check the input voltage on| compared to the load torque. 3.1.2
the status display. Section
3.2.2
5 | Gain adjustment Rotation ripples (speed | Make gain adjustment in the Gain adjustment fault MR-J4-
fluctuations) are large | following procedure. A
at low speed. 1. Increase the auto tuning Chapter
response level. 6
2. Repeat acceleration/
deceleration more than three
times to complete auto tuning.
Large load inertia If the servo motor may be driven | Gain adjustment fault MR-J4-
moment causes the with safety, repeat acceleration A
servo motor shaft to and deceleration three times or Chapter
oscillate side to side. more to complete the auto tuning. 6

Note. Only a list of alarms and warnings is listed in chapter 8. Refer to "MELSERVO-J4 Servo Amplifier Instruction Manual
(Troubleshooting)" for details of alarms and warnings.
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4.2 Automatic operation mode
4.2.1 Automatic operation mode

(1) Command method
Start operation using ST1 (Forward rotation start) or ST2 (Reverse rotation start). Absolute value
command method and incremental value command method are provided in automatic operation mode.

(a) Absolute value command method
As position data, set the target address to be reached.

1) Millimeter, inch, and pulse unit
Setting range: -999999 to 999999 [x105™ um] (STM = Feed length multiplication [Pr. PT03])
-999999 to 999999 [x10™4) inch] (STM = Feed length multiplication [Pr. PT03])
-999999 to 999999 [pulse]

-999999 999999
) Setting range of the position data rl

[x105™pum] / [x10€™4) inch] / [pulse]

2) Degree unit
Set the target position by indicating the CCW direction with a "+" sign and the CW direction with a
"-" sign.
Under the absolute value command method, the rotation direction can be specified with a "+" or
"-" sign.
An example of setting is shown below.
0 Coordinate system in degrees
(350 * The coordinate is determined by referring to the position
of 0 degree.
+ direction: 0 - 90 — 180 — 270 - 0
- direction: 0 — -90 — -180 — -270 — -360
(-00) * The positions of 270 degrees and -90 degrees are the
same.
- The positions of 0 degree, 360 degrees and -360 degrees
are the same.

Setting range of
the position data
[degree]

90
(-270)

180
(-180)

The travel direction to the target position is set with [Pr. PT03].

[Pr. PTO3] setting Servo motor rotation direction
0 The servo motor rotates to the target position in a direction specified with a sign of the position
- —= data.
The servo motor rotates from the current position to the target position in the shorter direction.
1 If the distances from the current position to the target position are the same for CCW and CW,

the servo motor rotates in the CCW direction.
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a) When using the Rotation direction specifying ([Pr. PT03]="_0_ ")
When the position data of 270.000 degrees is specified, the servo motor rotates in the CCW
direction.

O Target
position

Current
position
@,

When the position data of -90.000 degrees is specified, the servo motor rotates in the CW
direction.

O Target
position

Current
position

When the position data of -360.000 degrees is specified, the servo motor rotates in the CW
direction. (A)

When you specify 360.000 degrees or 0 degree to the position data, the servo motor rotates in
the CCW direction. (B)

Target position
(-360)

(B)

Current position
@)
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b) When using the shortest rotation specification ([Pr. PT03]=_1_ )
When the position data of 270.000 degrees is specified, the servo motor rotates in the CCW
direction.

Target
position
(270)

Current
position
O

When the position data of -90.000 degrees is specified, the servo motor rotates in the CCW
direction.

Target
position
(-90)

Current
position

If the position data of 270.000 degrees is specified when the current position is at 90, the
distances in the CCW and CW are the same. In such a case, the servo motor rotates in the
CCW direction.

Current Target
position position
(90) (270)



4. HOW TO USE THE POINT TABLE

(b) Incremental value command method
As position data, set the travel distance from the current address to the target address.

1) Millimeter, inch, and pulse unit

Setting range: 0 to 999999 [x105™ um] (STM = Feed length multiplication [Pr. PT03])
0 to 999999 [x10™*) inch] (STM = Feed length multiplication [Pr. PT03])
0 to 999999 [pulse]

Current address Target address

Position data = |Target address - Current address|

2) Degree unit
0 degree

i Position data = Travel distance from current address to target address

Here, Travel distance = -170 degrees

Current address

80 degrees
Target address

270 degrees

4-10
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(2) Point table
(a) Point table setting
1 to 255 point tables can be set. To use point table No. 16 to 255, enable D14 (Point table No.
selection 5) to DI7 (Point table No. selection 8) with "Device Setting" on MR Configurator2.
Set point tables using MR Configurator2 or the operation section of the servo amplifier.
The following table lists what to set. Refer to section 4.2.2 for details of the settings.

Item Main description
Position data Set the position data for movement.
Servo motor

speed Set the command speed of the servo motor for execution of positioning.

Acceleration

. Set the acceleration time constant.
time constant

Deceleration

. Set the deceleration time constant.
time constant

Dwell Set the waiting time when performing automatic continuous operation.

Auxiliary function | Set when performing automatic continuous operation.

Outputs the first digit and the second digit of the M code in 4-bit binary

M code .
respectively.

(b) Selection of point tables
Using the input signal or the communication function, select the point table No. with the
communication command from the controller such as a personal computer.
The following table lists the point table No. selected in response to the input signal and the
communication command.
However, when using the input signal to select the point table No., you can only use point table No. 1
to 15 in the initial status.
To use point table No. 16 to 255, enable input signals DI4 (Point table No. selection 5) to DI7 (Point
table No. selection 8) with "Device Setting" on MR Configurator2.
When using the communication function to select the point table No., refer to chapter 10.

Input signal (Note) Selected point table
DI7 DI6 DI5 Dl4 DI3 DI2 DI1 DIO No.
0 0 0 0 0 0 0 0 0 (for home position
return)
0 0 0 0 0 0 0 1 1
0 0 0 0 0 0 1 0 2
0 0 0 0 0 0 1 1 3
0 0 0 0 0 1 0 0 4
1 1 1 1 1 1 1 0 254
1 1 1 1 1 1 1 1 255
Note. 0: Off
1: On

4- 11



4. HOW TO USE THE POINT TABLE

4.2.2 Automatic operation using point table

(1) Absolute value command method
This method allows to select absolute value command or incremental value command with the auxiliary

function of the point table.

(a) Point table
Set the point table values using MR Configurator2 or the operation section.
Set the position data, servo motor speed, acceleration time constant, deceleration time constant,
dwell and auxiliary function to the point table.
To use the point table under the absolute value command method, set "0", "1", "8", or "9" to the
auxiliary function. To use the point table under the incremental value command method, set "2", "3",
"10", or "11" to the auxiliary function.
When you set a value outside this range to the point table, the set value will be clamped with the
maximum or minimum value. When changing the command unit or the connected motor results in
the set value outside this range, [AL. 37] will occur.

Position data

-999999 to 999999
(Note 1)

x10™* inch
x10° degree

ltem Setting range Unit Description
(1) When using this point table under the absolute value command method
x105™ um Set the target address (absolute value).

The teaching function is available for setting this value.
(2) When using this point table under the incremental value command method
Set the travel distance. A "-" sign indicates a reverse rotation command.

|
pulse The teaching function is not available. When teaching is executed, the
setting will not be completed.
L . Set the command speed of the servo motor for execution of positioning.

Servo motor | 0 to permissible r/min . L o

The setting value must be within the permissible instantaneous speed of the
speed speed mm/s (Note 2)

servo motor used.
Acceleratlon 0 to 20000 ms Set a time until the servo motor rotates at the rated speed.
time constant
Deceleration Set a time from when the servo motor rotates at the rated speed until when
. 0 to 20000 ms
time constant the motor stops.

Set the dwell.

To disable the dwell, set "0" or "2" to the auxiliary function.

To perform varying-speed operation, set "1", "3", "8", "9", "10" or "11" to the
Dwell 0 to 20000 ms auxiliary function and 0 to the dwell.

When the dwell is set, the position command of the selected point table is
completed, and after the set dwell has elapsed, the position command of the
next point table is started.

4-12
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Iltem Setting range Unit Description

Set the auxiliary function.

selected.
without a stop.

table selected at start-up.

table No. 1.
Auxilia (2) When using this point table under the incremental value command method
functio;y 0to3,8to 11 2: Automatic operation is performed in accordance with a single point table

selected.
without a stop.
at start-up.
table No. 1.
confirmed and then the rotation direction is reversed.

Setting "1" or "3" to point table No. 255 results in an error.
Refer to (3) (b) of this section.

(1) When using this point table under the absolute value command method
0: Automatic operation is performed in accordance with a single point table

1: Automatic continuous operation is performed to the next point table
8: Automatic continuous operation is performed without a stop to the point

9: Automatic continuous operation is performed without stopping a point

3: Automatic continuous operation is performed to the next point table
10: Automatic continuous operation is performed to the point table selected
11: Automatic continuous operation is performed without stopping a point

When a different rotation direction is set, smoothing zero (command output) is

M code 0t099 Outputs. the first digit and the second digit of the M code in 4-bit binary
respectively.

Note 1. The setting range of the position data in degrees is -360.000 to 360.000. When the unit of the position data is pm or inch, the

location of the decimal point is changed according to the STM setting.
2. The unit will be "mm/s" for the linear servo motor control mode.

(b) Parameter setting
Set the following parameters to perform automatic operation.

1) Command method selection ([Pr. PT01])
Select the absolute value command method as shown below.

[Pr. PTO1]

Absolute value command methoc

2) Rotation direction selection ([Pr. PA14])
Select the servo motor rotation direction when ST1 (Forward rotation start) is switched on.

Servo motor rotation direction when
[Pr. PA14] setting ST1 (Forward rotation start) is
switched on

CCW rotation with + position data
CW rotation with - position data
CW rotation with + position data
CCW rotation with - position data

4-13
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3) Position data unit ([Pr. PT01])
Set the unit of the position data.

[Pr. PTO1] setting Position data unit
_0__ mm
1 inch
2 degree
_3__ pulse

4) Feed length multiplication ([Pr. PT03])
Set the feed length multiplication (STM) of the position data.

Position data input range

[Pr. PTO3] setting

[mm]

[inch]

[degree] (Note 1)

[pulse] (Note 1)

- 999.999 to + 999.999

- 99.9999 to + 99.9999

- 9999.99 to + 9999.99

- 999.999 to + 999.999

- 99999.9 to + 99999.9

- 9999.99 to + 9999.99

- 999999 to + 999999

- 99999.9 to + 99999.9

- 360.000 to + 360.000
(Note 2)

- 999999 to + 999999

Note 1. The feed length multiplication setting ([Pr. PT03]) is not applied to the unit multiplication factor.
Adjust the unit multiplication factor in the electronic gear setting ([Pr. PA0O6] and [Pr. PAQ7]).
2. The "-" sign has different meanings under the absolute value command method and the incremental value command method.
Refer to section 4.2.1 for details.

(c) Operation
Selecting DIO to DI7 for the point table and switching on ST1 starts positioning to the position data at
the set speed, acceleration time constant and deceleration time constant. At this time, ST2 (Reverse
rotation start) is invalid.

ltem Used device Description

Automatic operation mode

. Switch on MDO.
selection

MDO (Operation mode selection 1)

DIO
DI1
DI2
DI3
Dl4
DI5

Point table No. selection 1
Point table No. selection 2
Point table No. selection 3

)
)
)
Point table No. selection 4)
)
)
)
)

Point table selection Refer to (2) (b) of 4.2.1.

Point table No. selection 5
Point table No. selection 6
DI6 (Point table No. selection 7
DI7 (Point table No. selection 8
ST1 (Forward rotation start)

~ N~~~ o~~~

Start Switch on ST1 to start.

4-14



4. HOW TO USE THE POINT TABLE

(2) Incremental value command method
(a) Point table

Set the point table values using MR Configurator2 or the operation section.
Set the position data, servo motor speed, acceleration time constant, deceleration time constant,
dwell and auxiliary function to the point table.
When you set a value outside the setting range to the point table, the set value will be clamped with
the maximum or minimum value. When changing the command unit or the connected motor results
in the set value outside the setting range, [AL. 37] will occur.

speed

speed

mm/s (Note 2)

ltem Setting range Unit Description
x10°™pm | Set the travel distance.
B x10€™4) inch . L . . L .
Position data | 0 to 999999 (Note 1) B inc The teaching function is not available. When teaching is executed, the setting
x10™ degree [ will not be completed.
pulse The unit can be changed by [Pr. PT03] (Feed length multiplication).
Servo motor | 0 to permissible r/min Set the command speed of the servo motor for execution of positioning.

The setting value must be the permissible instantaneous speed or less of the
servo motor used.

Acceleration

) 0 to 20000 ms Set a time until the servo motor rotates at the rated speed.
time constant
Deceleration Set a time from when the servo motor rotates at the rated speed until when
. 0 to 20000 ms
time constant the motor stops.
Set the dwell.
To disable the dwell, set "0" to the auxiliary function.
To perform varying-speed operation, set "1", "8" or "9" to the auxiliary function
Dwell 0 to 20000 ms and 0 to the dwell.
When the dwell is set, the position command of the selected point table is
completed, and after the set dwell has elapsed, the position command of the
next point table is started.
Set the auxiliary function.
0: Automatic operation is performed in accordance with a single point table
selected.
1: Automatic continuous operation is performed to the next point table without
Auxiliary 018t9 a stop.
function T 8: Automatic continuous operation is performed without a stop to the point
table selected at start-up.
9: Automatic continuous operation is performed without stopping a point table
No. 1.
Refer to section 4.2.2 for details.
M code 0t099 Outputs the first digit and the second digit of the M code in 4-bit binary

respectively.

Note 1. The setting range of the position data in degrees is 0 to 999.999. When the unit of the position data is ym or inch, the location
of the decimal point is changed according to the STM setting.
2. The unit will be "mm/s" for the linear servo motor control mode.
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(b) Parameter setting
Set the following parameters to perform automatic operation.

1) Command method selection ([Pr. PT01])

Select the incremental value command method as shown below.

[Pr. PTO1]

1

—[ Incremental value command methoc

2) Rotation direction selection ([Pr. PA14])
Select the servo motor rotation direction when ST1 (Forward rotation start) or ST2 (Reverse
rotation start) is switched on.

[Pr. PA14] setting

Servo motor rotation direction

ST1 (Forward rotation start)

ST2 (Reverse rotation start)

0

CCW rotation (address increase)

CW rotation (address decrease)

CW rotation (address increase)

CCW rotation (address decrease)

3) Position data unit ([Pr. PT01])

Set the unit of the position data.

[Pr. PA14]: 0

[Pr. PTO1] setting

Position data unit

mm

inch

degree

pulse

4) Feed length multiplication ([Pr. PT03])
Set the feed length multiplication (STM) of the position data.

[Pr. PA14]: 1

[Pr. PT03] setting

Position data input range

[mm]

[inch] [degree] (Note)

[pulse] (Note)

0 to + 999.999

0 to + 99.9999

0 to + 9999.99

0 to + 999.999

0 to +99999.9

0 to + 9999.99

0 to + 999999

0 to + 99999.9

0 to + 999.999

0 to + 999999

Note. The feed length multiplication setting ([Pr. PTO03]) is not applied to the unit multiplication factor.

Adjust the unit multiplication factor in the electronic gear setting ([Pr. PA06] and [Pr. PAQ7]).

4- 16
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(c) Operation
Selecting DIO to DI7 for the point table and switching on ST1 starts a forward rotation of the motor
over the travel distance of the position data at the set speed, acceleration time constant and
deceleration time constant.
Switching on ST2 starts a reverse rotation of the motor in accordance with the values set to the
selected point table.
When the positioning operation is performed consecutively under the incremental value command
method, the servo motor rotates in the same direction only.
To change the travel direction during continuous operation, perform the operation under the absolute
value command method.

ltem Used device Description

Automatic operation mode

. MDO (Operation mode selection 1) Switch on MDO.
selection

DIO
DI1
DI2
DI3
Dl4
DI5

Point table No. selection 1
Point table No. selection 2
Point table No. selection 3
Point table No. selection 4
Point table No. selection 5
Point table No. selection 6
DI6 (Point table No. selection 7
DI7 (Point table No. selection 8

Point table selection

Py

)
)
)
; Refer to (2) (b) of 4.2.1.
)
)
)

ST1 (Forward rotation start) Switch on ST1 to start.

Start
a ST2 (Reverse rotation start) Switch on ST2 to start.

4-17



4. HOW TO USE THE POINT TABLE

(3) Automatic operation timing chart
(a) Automatic individual positioning operation
1) Absolute value command method ([Pr. PTO1]=__ _0)
While the servo motor is stopped under servo-on state, switching on ST1 (Forward rotation start)
starts the automatic positioning operation.
The following shows a timing chart.

MDO ON
(Operation mode selection 1) OFF
SON (Servo-on ON

( ) OFF J (Note 1)

} 3 msor 3msor

o O 1 donser, ] onger, [ ]
(Forward rotation start) OFF — «——» ; -«
5T2 ON ' 5 ms or ! 5 ms or
(Reverse rotation start) OFF ——— :Ionger l longer
Point table No. — 1 )4 2 )¢

3 ms or shorter

Forward rotation

Servo motor 0 r/min ‘ ‘

} Point table
I No. 1 \
Reverse rotation

INP (In-position) ON m
OFF — ! |
oIS R S [ S | B
CPO (Rough match ‘ ! !
(Rough match) OFF | | |
MEND ON ] ,—| ,7
(Travel completion) OFF

PTO (Point table No.

speed

output 1) to PT7 (Point %
table No. output 8) | ! 1 X 2
(Note 2) : ! !
ON |
RD (Ready) OFF —. | |
. ON 1 1
ALM (Malfunction) OFF ! !
( M code of point table No. 1 X

M code output

Note 1. The detection of external input signals is delayed by the set time in the input filter setting of [Pr. PD29].
Considering the output signal sequence from the controller and signal variations due to hardware, configure a
sequence that changes the point table selection earlier.

2. For MR-J4-03A6-RJ servo amplifiers, up to six points of DO are available; therefore, PTO to PT7 cannot be
outputted simultaneously.
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2) Incremental value command method ([Pr. PTO1]=__ 1)
While the servo motor is stopped under servo-on state, switching on ST1 (Forward rotation start)
or ST2 (Reverse rotation start) starts the automatic positioning operation.
The following shows a timing chart.

MDO ON
(Operation mode selection 1) OFF
ON
SON (Servo-on) OFF ] (Note 1)
} 3msor
ST1 (Forward rotation start) SEF ' longer
ON : : 5 ms or longer 3 ms or
ST2 (Reverse rotation start) [ ! 9 longer _|
OFF — ‘ P

K---o----

Point table No.

Forward rotation
0 r/min
Reverse rotation

Servo motor speed

4’_‘17
I
| Point table
Y/ No. 1 \
o
i
i

" ON
INP (In-position) OFF — !
| I I | I
CPO (Rough match) OFF — ‘
i or [
MEND (Travel completion) OFF

PTO (Point table No. output 1)

to PT7 (Point table No. output 8) : < 1 X 2
(Note 2) l ! ‘
ON ‘ ‘
RD (Ready) OFF — ! |
ON : 1
ALM (Malfunction) OFF _IJ ! 1
» ‘

M code output M code of point table No. 1 ><

Note 1. The detection of external input signals is delayed by the set time in the input filter setting of [Pr. PD29].
Considering the output signal sequence from the controller and signal variations due to hardware, configure a
sequence that changes the point table selection earlier.

2. For MR-J4-03A6-RJ servo amplifiers, up to six points of DO are available; therefore, PTO to PT7 cannot be
outputted simultaneously.

4-19
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(b) Automatic continuous positioning operation
By merely selecting a point table and switching on ST1 (Forward rotation start) or ST2 (Reverse
rotation start), the operation can be performed in accordance with the point tables having
consecutive numbers.

1) Absolute value command method ([Pr. PTO1]=__ _0)
By specifying the absolute value command or the incremental value command in the auxiliary
function of the point table, the automatic continuous operation can be performed.
The following shows how to set.

Point table setting

Auxiliary function

Dwell iti isi
When position data is absolute value When pOSItlonviT:Z Is incremental

1 or more 1 3

a) Positioning in a single direction
The following shows an operation example with the set values listed in the table below.
In this example, point table No. 1 and point table No. 3 are under the absolute value command
method, and point table No. 2 is under the incremental value command method.

. . Acceleration Deceleration -
Point table Position data Servo motor ) - Auxiliary
ST™ . time constant | time constant Dwell [ms] ) M code
No. [10°>" um] speed [r/min] function
[ms] [ms]
1 5.00 3000 100 150 100 1 05
2 5.00 2000 150 200 200 3 10
3 15.00 1000 300 100 Disabled 0 (Note) 15

Note. Always set "0" or "2" to the auxiliary function of the last point table among the consecutive point tables.
0: When using the point table under the absolute value command method
2: When using the point table under the incremental value command method

Acceleration/deceleration time
constant of point table No. 1

Acceleration/deceleration time

constant of point table No. 2
Acceleration/decelerationtime

constant of point table No. 3

Speed /
(2000) Speed (1000)

Forward rotation

Servo motor speed 0 r/min
Reverse rotation

Dwell time / ‘v\

100 ms | 5.00 . Dwell time

200 ms

Position address 0 5.00 70.00

Point table No. to select

ST1 (Forward rotation start) ON

OFF

PTO (Point table No. output 1)

to PT7 (Point table No. output 8) < 1
(Note) ‘

—
M code output 05

Note. For MR-J4-03A6-RJ servo amplifiers, up to six points of DO are available; therefore, PTO to PT7 cannot be outputted
simultaneously.



4. HOW TO USE THE POINT TABLE

b) Positioning in the reverse direction midway
The following shows an operation example with the set values listed in the table below.
In this example, point table No. 1 and point table No. 3 are under the absolute value command
method, and point table No. 2 is under the incremental value command method.

Point table Position data Servo motor Acceleratlon peceleratlon Auxiliary
STM™ . time constant | time constant Dwell [ms] ) M code
No. [10° pm] speed [r/min] function
[ms] [ms]
1 5.00 3000 100 150 100 1 05
2 7.00 2000 150 200 200 3 10
3 8.00 1000 300 100 Disabled 0 (Note) 15
Note. Always set "0" or "2" to the auxiliary function of the last point table among the consecutive point tables.
0: When using the point table under the absolute value command method
2: When using the point table under the incremental value command method
Acceleration/deceleration time Acceleration/deceleration time
constant of point table No. 1 constant of point table No. 2
Speed
_ (3000) 82%%%(1 Dwell time
Forward rotation ( ) 200 ms
Servo motor speed 0 r/min s
. [ | ) peed (1000)
Reverse rotation B Dwell time /': : I /K
L 100 ms ! ! Acceleration/deceleration time
o ! | 700 constant of point table No. 3
Position address : 0 500 800 1200
Point table No. to select | 1 ‘
ST1 (Forward rotation start) ON |
OFF :
PTO (Point table No. output 1) |
to PT7 (Point table No. output 8) l 1
(Note) !
M code output : 05

Note. For MR-J4-03A6-RJ servo amplifiers, up to six points of DO are available; therefore, PTO to PT7 cannot be outputted
simultaneously.



4. HOW TO USE THE POINT TABLE

c) Position data in degrees
The following shows an operation example with the set values listed in the table below.
In this example, point table No. 1, point table 2, and point table No. 4 are under the absolute
value command method, and point table No. 3 is under the incremental value command

method.
Point table Position data Servo motor Acceleratlon Deceleratlon Auxiliary
. time constant | time constant Dwell [ms] ) M code
No. [degree] speed [r/min] function
[ms] [ms]

1 120.000 1000 100 150 100 1 05
2 -320.000 500 150 100 200 1 10
3 -230.000 3000 200 300 150 3 15
4 70.000 1500 300 100 Disabled 0 (Note) 20

Note. Always set "0" or "2" to the auxiliary function of the last point table among the consecutive point tables.
0: When using the point table under the absolute value command method
2: When using the point table under the incremental value command method

Home position — Point table No. 1
0
(-
- EEm——
Q

120

120
(-240) (-240)

Point table No. 2 - No. 3

Point table No. 1 - No. 2
0

@D
N
No
-
Q

Point table No. 3 - No. 4

0 0
40 ‘ [
(-320)
70
(-290)
O
. EEEE—
[J
O
170 ! 170
(-190) (-190)
Point table No. 1
Point table No. 3 Point table No. 4
Forward rotation /‘ oint table No /_X
Servo motor speed 0 r/min

* X
Point table No. 2

Reverse rotation

Point table No. to select

ST1 (Forward rotation start)

ON
OFF l_l
PTO (Point table No. output 1)

to PT7 (Point table No. output 8)

(Note)

M code output 05

Note. For MR-J4-03A6-RJ servo amplifiers, up to six points of DO are available; therefore, PTO to PT7 cannot be
outputted simultaneously.



4. HOW TO USE THE POINT TABLE

2) Incremental value command method ([Pr. PTO1] = _

__M

The position data of the incremental value command method is the sum of the position data of
consecutive point tables.
The following shows how to set.

Point table setting

Dwell

Auxiliary function

1 or more

1

a) Positioning in a single direction
The following shows an operation example with the set values listed in the table below.

Point table Position data Servo motor Acceleratlon peceleratlon Auxiliary
STM™ . time constant | time constant Dwell [ms] ) M code
No. [10° um] speed [r/min] function
[ms] [ms]
1 5.00 3000 100 150 100 1 05
2 6.00 2000 150 200 200 1 10
3 3.00 1000 300 100 Disabled 0 (Note) 15

Note. Always set "0" to the auxiliary function of the last point table among the consecutive point tables.

Servo motor speed

Position address

Acceleration/deceleration time

constant of point table No. 1

Forward rotation

0 r/min

Reverse rotation

Point table No. to select

ST1 (Forward rotation start)

(Note 1)

PTO (Point table No. output 1)

to PT7 (Point table No. output 8)

(Note 2)
M code output

Note 1. Switching on ST2 (Reverse rotation start) starts positioning in the reverse rotation direction.

Acceleration/deceleration time

constant of point table No. 2

y

Acceleration/deceleration time
constant of point table No. 3

Speed Z
(2000) (S%%%%% \
| 6.00 300 |
0 5.00 11.00 14.00
| 1 |
ON ‘ 1
OFF ;
N B
JEE—
05

2. For MR-J4-03A6-RJ servo amplifiers, up to six points of DO are available; therefore, PTO to PT7 cannot be outputted
simultaneously.



4. HOW TO USE THE POINT TABLE

b) Position data in degrees
The following shows an operation example with the set values listed in the table below.

Point table Position data Servo motor Accelerahon peceleratlon Auxiliary
. time constant | time constant Dwell [ms] ) M code
No. [degree] speed [r/min] function
[ms] [ms]
1 120.000 3000 100 150 0 1 05
2 60.000 1500 150 100 0 1 10
90.000 1000 300 100 Disabled 0 (Note) 15
Note. Always set "0" or "2" to the auxiliary function of the last point table among the consecutive point tables.
0: When using the point table under the absolute value command method
2: When using the point table under the incremental value command method
0
Point table No. 3
AL 270
(-90)
Point table No. 1
120
(-240)
Point table No. 2
180
(-180)
Point table No. 1
Point table No. 2
Point table No. 3
Forward rotation ¥
Servo motor speed 0 r/min ‘ ‘
Reverse rotation ! !
Point table No. to select } 1 3
ON ‘ 1
ST1 (Forward rotation start) !
OFF ‘
PTO (Point table No. output 1) 1
to PT7 (Point table No. output 8) 1 1
(Note) !
—
M code output 05

Note. For MR-J4-03A6-RJ servo amplifiers, up to six points of DO are available; therefore, PTO to PT7 cannot be outputted

simultaneously.




4. HOW TO USE THE POINT TABLE

(c) Varying-speed operation

By setting the auxiliary function of the point table, the servo motor speed during positioning can be

changed. Point tables are used by the number of the set speed.

1) Absolute value command method ([Pr. PTO1]=_
Set "1" or "3" to the auxiliary function to execute the positioning at the speed set in the following

point table.

_0)

At this time, the position data selected at start is valid, and the acceleration/deceleration time
constant set in the next and subsequent point tables is invalid.

By setting "1" or "3" to sub functions until point table No. 254, the operation can be performed at

maximum 255 speeds.

Always set "0" or "2" to the auxiliary function of the last point table.
To perform varying-speed operation, always set "0" to the dwell.
Setting "1" or more will enables the automatic continuous positioning operation.

The following table shows an example of setting.

POIT\};éble I:)(mzltle[r?)S] Auxiliary function | Varying-speed operation
1 0 1
2 0 3 Consecutive point table data
3 Disabled 0 (Note 2)
4 0 3
5 0 1 Consecutive point table data
6 Disabled 2 (Note 2)

Note 1. Always set "0".

2. Always set "0" or "2" to the auxiliary function of the last point table among the

consecutive point tables.




4. HOW TO USE THE POINT TABLE

a) Positioning in a single direction
The following shows an operation example with the set values listed in the table below.
In this example, point table No. 1 and point table No. 3 are under the absolute value command

method, and point table No. 2 is under the incremental value command method.

Point table Position data Servo motor Acceleratlon peceleratlon Dwell [ms] Auxiliary
STM . time constant | time constant ) M code
No. [10° pm] speed [r/min] (Note 1) function
[ms] [ms]
1 5.00 3000 100 150 0 1 05
2 3.00 2000 Disabled Disabled 0 3 10
3 10.00 1000 Disabled Disabled 0 1 15
4 6.00 500 Disabled Disabled Disabled 2 (Note 2) 20
Note 1. Always set "0".
2. Always set "0" or "2" to the auxiliary function of the last point table among the consecutive point tables.
0: When using the point table under the absolute value command method
2: When using the point table under the incremental value command method
Acceleration time constant Deceleration time constant
(100) of point table No. 1 (150) of point table No. 1
Speed
Speed \ (1%00)
Servo motor speed (3000) . | Speed
. ' |(2000) - Speed
Forward rotation N N S T (500)
0 r/min —f : : ; >
Reverse rotation b | | | !
|
i 300 ] 6.00 R
Position address }
|0 5.00 8.00 10 , 16.00
| |
1 1
Point table No. to select ! 1 !
| |
! |
ON
ST1 (Forward rotation start) :
OFF ‘
|
PTO (Point table No. output 1) [
to PT7 (Point table No. output 8) <
(Note) |
|
|
M code output <_ 05

Note. For MR-J4-03A6-RJ servo amplifiers, up to six points of DO are available; therefore, PTO to PT7 cannot be outputted
simultaneously.
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b) Positioning in the reverse direction midway
The following shows an operation example with the set values listed in the table below.
In this example, point table No. 1 and point table No. 3 are under the absolute value command
method, and point table No. 2 is under the incremental value command method.

Point table Position data Servo motor Acceleratlon peceleratlon Dwell [ms] Auxiliary
ST™ ) time constant | time constant ) M code
No. [10° pm] speed [r/min] (Note 1) function
[ms] [ms]
1 5.00 3000 100 150 0 1 05
2 7.00 2000 Disabled Disabled 0 3 10
3 8.00 1000 Disabled Disabled Disabled 0 (Note 2) 15

Note 1. Always set "0".

2. Always set "0" or "2" to the auxiliary function of the last point table among the consecutive point tables.
0: When using the point table under the absolute value command method

2: When using the point table under the incremental value command method

Acceleration time constant
(100) of point table No. 1

Deceleration time constant
(150) of point table No. 1

Speed N
) (3000) N Speed
Forward rotation . (2000)
Servo motor speed 0 r/min — ‘ ‘
Reverse rotation o | ‘\< Iﬁ%%%d) \
o ! ! ' Acceleration time
L ! ! ' constant (100) of
Position add " ¢ | 7.00 » point table No. 1
ostion aderess 0 5.00 8.00 12,00
Point table No. to select 1 !
ST1 (Forward rotation start) ON |
OFF :
PTO (Point table No. output 1) |
to PT7 (Point table No. output 8) l 1
(Note) !
M code output : 05

Note. For MR-J4-03A6-RJ servo amplifiers, up to six points of DO are available; therefore, PTO to PT7 cannot be outputted

simultaneously.
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2) Incremental value command method ([Pr. PTO1] = _

__M

Setting "1" to the auxiliary function executes positioning at the speed set in the following point

table.

At this time, the position data selected at start is valid, and the acceleration/deceleration time
constant set in the next and subsequent point tables is invalid.
By setting "1" to sub functions until point table No. 254, the operation can be performed at
maximum 255 speeds.
Always set "0" to the auxiliary function of the last point table.

To perform varying-speed operation, always set "0" to the dwell.
Setting "1" or more will enables the automatic continuous positioning operation.
The following table shows an example of setting.

Point table

Dwell [ms]

No. (Note 1)

Auxiliary function

Varying-speed operation

0

1

0

1

Disabled

0 (Note 2)

Consecutive point table data

0

1

0

1

||~ |WIN|—~

Disabled

0 (Note 2)

Consecutive point table data

Note 1. Always set "0".
2. Always set "0" to the auxiliary function of the last point table among the

consecutive point tables.

The following shows an operation example with the set values listed in the table below.

Point table Position data Servo motor Acceleratlon peceleratlon Dwell [ms] Auxiliary
ST™ ) time constant | time constant ) M code
No. [10° um] speed [r/min] (Note 1) function
[ms] [ms]
1 5.00 3000 100 150 0 1 05
2 3.00 2000 Disabled Disabled 0 1 10
3 2.00 1000 Disabled Disabled 0 1 15
4 6.00 500 Disabled Disabled Disabled 0 (Note 2) 20
Note 1. Always set "0".
2. Always set "0" to the auxiliary function of the last point table among the consecutive point tables.
Acceleration time constant Deceleration time constant
(100) of point table No. 1 (150) of point table No. 1
Speed
(3000) Speed
Forward rotation N 3 (500)
Servo motor speed 0 r/min — ‘ - -
Reverse rotation C | | | l
o 5.00 0300 200 6.00 |
Positi dd L - o - -
ostion address 0 5.00 800 1000 16.00
Point table No. to select | 1 !
ST1 (Forward rotation start) ON [ ] |
OFF ‘
PTO (Point table No. output 1) 1
to PT7 (Point table No. output 8) l 1
(Note) !
M code output ‘ 05

Note. For MR-J4-03A6-RJ servo amplifiers, up to six points of DO are available; therefore, PTO to PT7 cannot be outputted

simultaneously.
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(d) Automatic repeat positioning operation

By setting the auxiliary function of the point table, the operation pattern of the set point table No. can
be returned to, and the positioning operation can be performed repeatedly.
1) Absolute value command method ([Pr. PTO1]=__ _0)
Setting "8" or "10" to the auxiliary function performs automatic continuous operation or varying-
speed operation until that point table, and after the completion of positioning, performs the
operation again from the operation pattern of the point table No. used at start-up.
Setting "9" or "11" to the auxiliary function performs automatic continuous operation or varying-
speed operation until that point table, and after the completion of positioning, performs the
operation again from the operation pattern of point table No. 1.
a) Automatic repeat positioning operation by absolute value command method
Example 1. Operations when "8" is set to the auxiliary function of point table No. 4
Point table Position data Servo motor Acceleration peceleration Auxiliary
No. [10°™ umj speed [r/min] time constant | time constant Dwell [ms] function M code
[ms] [ms]
1 4.00 1500 200 100 150 1 01
2 5.00 3000 100 150 100 1 05
3 5.00 2000 150 200 200 3 10
4 15.00 1000 300 100 150 8 15

Servo motor speed

Position address

Point table No. to select

ST1 (Forward rotation start)

Operation sequence

1) Starting with point table No. 2

2) Executing point table No. 3

3) Executing point table No. 4

4) Executing again point table No. 2 used at start-up when "8" is set to the auxiliary function of
point table No. 4

5) Repeating the above execution in the sequence of 2) to 3) to 4) to 2) to 3) to 4)

Point table No. 2
|

Point table No. 3

by o) .
Point table No. 4
Speed 3
(3000) )
Forward rotation I Speed (1000)
0 r/min ‘
Reverse rotation ! }
| 4 ]
! ! Point table No. 2
0 5.00 10.00 15.00

ON
OFF [ ]

PTO (Point table No. output 1)

to PT7 (Point table No. output 8)

(Note)

M code output (Note)

Note. PTO0 to PT7 and M code are not outputted in automatic continuous operation.
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Example 2. Operations when "9" is set to the auxiliary function of point table No. 3

Point table Position data Servo motor Acceleratlon Peceleratlon Auxiliary
ST™ ) time constant | time constant Dwell [ms] ) M code
No. [10> um] speed [r/min] function
[ms] [ms]
1 0.00 3000 100 150 100 1 05
2 5.00 2000 150 200 200 1 10
3 15.00 1000 300 100 150 9 15

Operation sequence

1) Starting with point table No. 2

2) Executing point table No. 3

3) Executing point table No. 1 when "9" is set to the auxiliary function of point table No. 3
4) Repeating the above execution in the sequence of 1) to 2) to 3) to 1) to 2) to 3)

Point table No. 2
| Point table No. 3

A %
) 1) Speed 2)
Forward rotation (2000) I Speed (1000)
Servo motor speed 0 r/min :

Reverse rotation ! ! !
' ' Speed '
| | (3000) 1
| | 3) j
| 1 ' Point table No. 1
! 5.00 ! !
0 5.00 15.00

Point table No. to select

Position address 3 .

ST1 (Forward rotation start)

ON l_l
OFF
PTO (Point table No. output 1)
to PT7 (Point table No. output 8)
(Note)

M code output (Note)

Note. PTO to PT7 and M code are not outputted in automatic continuous operation.
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b) Automatic repeat positioning operation by incremental value command method
Example 1. Operations when "10" is set to the auxiliary function of point table No. 4

Point table Position data Servo motor Accelerahon peceleratlon Auxiliary
ST™ ) time constant | time constant Dwell [ms] ) M code
No. [10°" um] speed [r/min] function
[ms] [ms]
1 4.00 1500 200 100 150 1 01
2 5.00 3000 100 150 100 3 05
3 10.00 2000 150 200 200 1 10
4 5.00 1000 300 100 150 10 15

Operation sequence
1) Starting with point table No. 2
2) Executing point table No. 3
3) Executing point table No. 4
4) Executing again point table No. 2 used at start-up when "10" is set to the auxiliary function
of point table No. 4
5) Repeating the above execution in the sequence of 1) to 2) to 3) to 4) to 2) to 3) to 4)

Point table No. 2

Point table No. 3

Point table No. 2

|
'y '
v Point table No. 4 v
1 Speed 3 Speed 4)
(3000) AN (3000)
Forward rotation I Speed (1000)
Servo motor speed 0 r/min ) T \ w !
Reverse rotation o ! ! Speed | .
D | | (2000) | |
D | | 1 2) |
! ! ' Point table No. 3 | |
8 5.00 ! : 5.00 ! 5.00 1
Positi dd “ ‘ ‘ : :
ostlion address 0 5.00 10.00 15.00
Point table No. to select .
ON ‘
ST1 (Forward rotation start) OFF l_l

PTO (Point table No. output 1)
to PT7 (Point table No. output 8)

(Note)

M code output (Note)

Note. PTO0 to PT7 and M code are not outputted in automatic continuous operation.
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Example 2. Operations when "11" is set to the auxiliary function of point table No. 3

Point table Position data Servo motor Acceleratlon Peceleratlon Auxiliary
ST™ ) time constant | time constant Dwell [ms] ) M code
No. [10> um] speed [r/min] function
[ms] [ms]
1 5.00 3000 100 150 100 3 05
2 10.00 2000 150 200 200 1 10
3 5.00 1000 300 100 150 11 15

Operation sequence
1) Starting with point table No. 2
2) Executing point table No. 3

3) Executing point table No. 1 when "11" is set to the auxiliary function of point table No. 3
4) Repeating the above execution in the sequence of 1) to 2) to 3) to 1) to 2) to 3)

Point table No. 2

Point table No. 1
|

A
Point table No. 3 v
Speed
Forward rotation (2000) ISpeed (1000) N
Servo motor speed 0 r/min — X Y
Reverse rotation o ! Speed ! !
D | (2000) | |
¥ | Point table No. 2 | |
1 5.00 1 5.00 1
Position address 3 0 ‘10_00
Point table No. to select :
ST1 (Forward rotation start) SEF

PTO (Point table No. output 1)

to PT7 (Point table No. output 8)
(Note)

M code output (Note)

Note. PTO0 to PT7 and M code are not outputted in automatic continuous operation.




4. HOW TO USE THE POINT TABLE

c¢) Varying-speed operation by absolute value command method

Example. Operations when "8" is set to the auxiliary function of point table No. 3

Point table Position data Servo motor Accelerahon peceleratlon Auxiliary
ST™ ) time constant | time constant Dwell [ms] ) M code
No. [10°" um] speed [r/min] function
[ms] [ms]
1 5.00 3000 100 150 0 1 05
2 5.00 2000 Disabled Disabled 0 3 10
15.00 1000 Disabled Disabled 0 8 15

Operation sequence
1) Starting with point table No. 1

2) Varying the speed and executing point table No. 2
3) Varying the speed and executing point table No. 3
4) Executing point table No. 1 used at start-up in CW direction when "8" is set to the auxiliary

function of point table No. 3
5) Repeating the above execution in the sequence of 1) to 2) to 3) to 4) to 2) to 3) to 4)

Acceleration time constant Deceleration time constant
(100) of point table No. 1 )((150) of point table No. 1

Forward rotation

A,I)

Point table No. 2

0 r/min

Servo motor speed )
Reverse rotation

Speed Point table No. 3
(3000) N Speed
1 . 2) | (2000) Y ISpeed (1000) 3)
Point table No. 1 1 > Speed | |
| (3000) ! :
| 4 :

Deceleration time constant (150) of point table No. 1

! 5.00

+——p

! ' point table No. 1

Position address

Point table No. to select

ST1 (Forward rotation start)

0 5.00

10.00

ON
OFF
PTO (Point table No. output 1)

to PT7 (Point table No. output 8)
(Note)

M code output (Note)

Note. PTO to PT7 and M code are not outputted in automatic continuous operation.

. Acceleration time
. constant (100) of
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d) Varying-speed operation by incremental value command method
Example. Operations when "10" is set to the auxiliary function of point table No. 3

Point table Position data Servo motor Accelerahon peceleratlon Auxiliary
ST™ ) time constant | time constant Dwell [ms] ) M code
No. [10°" um] speed [r/min] function
[ms] [ms]
1 5.00 3000 100 150 0 3 05
2 10.00 2000 150 200 0 1 10
5.00 1000 300 100 0 10 15

Operation sequence

1) Starting with point table No. 1

2) Varying the speed and executing point table No. 2

3) Varying the speed and executing point table No. 3

4) Varying the speed, and executing point table No. 1 when "10" is set to the auxiliary function
of point table No. 3

5) Repeating the above execution in the sequence of 1) to 2) to 3) to 4) to 2) to 3) to 4)

Deceleration time constant

Acceleration time constant (150) of point table No. 1

(100) of point table No. 1

Point table No. 1

Point table No. 2 Y/
Speed Point table No. 3 Speed
(3000) (3000) 4)
Servo motor speed 0 r/min
Reverse rotation Speed
Point table No. 1 Deceleration time (2000)
constant (150) of A 2)

point table No. 1

1) Speed
Forward rotation 2 (2000) */‘ ISpeed(mOO) 3)/

Point table No. 2

Acceleration time
constant (100) of
point table No. 1

Position address

Point table No. to select

ON
ST1 (Forward rotation start) OFF

5.00 5.00 5.00
0 5.00 10.00 15.00 ‘
1

PTO (Point table No. output 1)
to PT7 (Point table No. output 8)

(Note)

M code output (Note)

Note. PTO to PT7 and M code are not outputted in automatic continuous operation.
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2) Incremental value command method ([Pr. PTO1]=__ 1)
Setting "8" to the auxiliary function performs automatic continuous operation or varying-speed
operation until that point table, and after the completion of positioning, performs the operation
again from the operation pattern of the set point table.
Setting "9" to the auxiliary function performs automatic continuous operation or varying-speed
operation until that point table, and after the completion of positioning, performs the operation
again from the operation pattern of point table No. 1.

a) Automatic repeat positioning operation by incremental value command method
Example 1. Operations when "8" is set to the auxiliary function of point table No. 3

Point table Position data Servo motor Accelerahon peceleratlon Auxiliary
ST™ ) time constant | time constant Dwell [ms] ) M code
No. [10°" um] speed [r/min] function
[ms] [ms]
4.00 1500 200 100 150 1 01
2 5.00 3000 100 150 100 1 05
3 6.00 2000 150 200 200 8 10

Operation sequence

1) Starting with point table No. 2

2) Executing point table No. 3

3) Executing again point table No. 2 used at start-up when "8" is set to the auxiliary function of
point table No. 3

4) Repeating the above execution in the sequence of 1) to 2) to 3) to 2) to 3)

Point table No. 2

Y
v 2)
1 Speed 1
) (3000) Speed
Forward rotation » (2000)
Servo motor speed 0 r/min — . | | A
Reverse rotation o | | |
o Point table No. 3 ‘
B 5.00 : 6.00 \ 5.00
Position address 1 0 5.00 11.00 16.00

Point table No. to select

ST1 (Forward rotation start) 8::

PTO (Point table No. output 1)
to PT7 (Point table No. output 8)
(Note)

M code output (Note)

Note. PTO to PT7 and M code are not outputted in automatic continuous operation.
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Example 2. Operations when "9" is set to the auxiliary function of point table No. 2

Acceleration

Deceleration

Point table P03|2$Mn data Servo motgr time constant | time constant Dwell [ms] Auxmg Y M code
No. [10> um] speed [r/min] function
[ms] [ms]
1 5.00 3000 100 150 100 1 05
2 6.00 2000 150 200 200 9 10

Servo motor speed

Position address

Operation sequence
1) Starting with point table No. 2
2) Executing point table No. 1 when "9" is set to the auxiliary function of point table No. 2

3) Repeating the above execution in the sequence of 1) to 2) to 1) to 2)

Point table No. to select

ST1 (Forward rotation start)

Point table No. 1

BRD)
Speed
) (3000)
Forward rotation »
0 r/min — ;
Reverse rotation o |
. Point table No. 2 !
¥ 6.00 1 5.00
0 6.00
ON |—|‘
OFF

PTO (Point table No. output 1)
to PT7 (Point table No. output 8)

(Note)

M code output (Note)

Note. PTO to PT7 and M code are not outputted in automatic continuous operation.
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b) Varying-speed operation by incremental value command method

Example. Operations when "8" is set to the auxiliary function of point table No. 2

Point table Position data Servo motor Accelerahon peceleratlon Auxiliary
ST™ ) time constant | time constant Dwell [ms] ) M code
No. [10°" um] speed [r/min] function
[ms] [ms]
1 5.00 3000 100 150 0 1 05
2 6.00 2000 Disabled Disabled 0 8 10

Operation sequence

1) Starting with point table No. 1
2) Varying the speed and executing point table No. 2
3) Executing again point table No. 1 used at start-up when "8" is set to the auxiliary function of

point table No. 2

4) Repeating the above execution in the sequence of 1) to 2) to 3) to 2) to 3)

Point table No. 1

Forward rotation

Servo motor speed 0 r/min

Reverse rotation

'y ‘ 3)
’ 2 /1. 2
1) Speed + | Speed
Speed / 3000 . Speed
(3000) (2000) ) (3000) . (2%00)
» ! 4
: . Point table No. 2 :
1 5.00 1 6.00 | 5.00

Position address

5.00

71.00

Point table No. to select

ST1 (Forward rotation start)

ON I_l
OFF

PTO (Point table No. output 1)

to PT7 (Point table No. output 8)

(Note)

M code output (Note)

Note. PTO to PT7 and M code are not outputted in automatic continuous operation.
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(e) Temporary stop/restart

When TSTP (Temporary stop/restart) is switched on during automatic operation, the servo motor
decelerates with the deceleration time constant of the point table being executed, and then stops

temporarily.

Switching on TSTP (Temporary stop/restart) again starts the servo motor rotation for the remaining

travel distance.

During a temporary stop, ST1 (Forward rotation start) or ST2 (Reverse rotation start) does not

function even if it is switched on.

When any of the following conditions is satisfied during a temporary stop, the remaining travel

distance is cleared.

- The operation mode is switched from the automatic mode to the manual mode.

* The servo motor enters the servo-off status.
- The clear signal is input.

The temporary stop/restart input does not function during a home position return or JOG operation.
The temporary stop/restart input functions in the following states.

Operation status

Automatic
operation

Manual operation

Home position
return

During a stop

During
acceleration

Temporary stop

At a constant
speed

Temporary stop

During
deceleration

During a
temporary stop

Restart

1) When the servo motor is rotating

Servo motor speed
0 r/min
Point table

ST1 (Forward rotation start)
or ST2 (Reverse rotation start)

TSTP (Temporary stop/restart)
PUS (Temporary stop)

CPO (Rough match)

INP (In-position)

MEND (Travel completion)

PTO (Point table No. output 1)
to PT7 (Point table No. output 8)
(Note)

Forward rotation

Reverse rotation i /
\

Acceleration time constant

of point table No. n

Remaining
distance

Deceleration time constant
of point table No. n

| |
ON ! | |
OFF | 1 1 1
ON : | | | |
OFF | !
ol -
‘VIG. n

Note. For MR-J4-03A6-RJ servo amplifiers, up to six points of DO are available; therefore,
PTO to PT7 cannot be outputted simultaneously.
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2) During dwell

Point table No. n Point table No. n + 1

Dwell =ta + tb

tb
>
. | | |
Servo motor speed ~ Forward rotation | | \
0 r/min (RN : : : ‘ | : |
Reverse rotation |, | | | | "
i L l l Y
Point table — | . No.n | | 1
Il | | | | Il
(N | | | | I
ST1 (Forward rotation start) ON m | | | | "
or ST2 (Reverse rotation start)  OFF "
I | | | | I
ON
TSTP (Temporary stop/restart)  Qpf L | M i i
Il | | Il
ON I | | I
PUS (Temporary stop) OFF N ‘ ‘ !
I | | I
ON
CPO (Rough match) oFe L l | ‘
I | | |
ON || | | |
INP (In-position) OFF il
ON | |
MEND (Travel completion) OFF
|
PTO (Point table No. output 1) !
to PT7 (Point table No. output 8) No.n
(Note)

Note. For MR-J4-03A6-RJ servo amplifiers, up to six points of DO are available; therefore,
PTO to PT7 cannot be outputted simultaneously.

(f) Suspension of automatic operation
To suspend the automatic operation or change the operation pattern, stop the servo motor with

TSTP (Temporary stop/restart), switch off MDO (Operation mode selection 1), and then set the mode
to the manual mode. The remaining travel distance is cleared.

Point table No. n
v N Remaining distance .

N

speed 0 r/min

|
|

. ! \
Servo motor Forward rotation |
‘
Reverse rotation |

.
« Remaining distance clear

Point table No. No. n

ST1 (Forward rotation  ON
start) or ST2 (Reverse
rotation start)

ON |
PUS (Temporary stop) OFF .

TSTP (Temporary stop/ ON 1 .
restart) OFF ! !
MDO (Operation mode  ON p
selection 1) OFF .

(g) Handling of control unit "degree"
1) Current position/command position address
The current position/command position address is of ring-address type.

359.999 359.999
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2) Software limit activation/deactivation setting

POINT
@ After changing the "+" or "-" sign of an axis with the software limit activation
setting, perform a home position return.
@®When activating the software limit in an incremental system, perform a home
position return after power-on.

a) Setting range
When the unit is "degree", the setting range of the software limit is 0 degree (lower limit) to
359.999 degrees (upper limit).
When you set a value other than 0 degree to 359.999 degrees in [Pr. PT15] to [Pr. PT18], the
set value is converted as follows. (It will be clamped between 0 degree and 359.999 degrees.)

Software limit value After conversion

The remainder of the set value divided by
360

-0.001 degrees to -359.999 degrees The sum of the set value and 360

The sum of 360 and the quotient of the set
value divided by 360

360.000 degrees to 999.999 degrees

-360.000 degrees to -999.999 degrees

b) When the software limit is activated
Set the software limit - ([Pr. PT17] and [Pr. PT18]) for the start position and the software limit +
([Pr. PT15] and [Pr. PT16]) for the target position.
The movable range is the section from - to + in the CCW direction.

0 0

CCw CCW
315

90

Section B

Set the movable range of section A as follows.
- Software limit - --- 315.000 degrees

- Software limit + --- 90.000 degrees

Set the movable range of section B as follows.
* Software limit - --- 90.000 degrees

= Software limit + --- 315.000 degrees
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c) When the software limit is deactivated
When deactivating the software limit, set the same values to the software limit - ([Pr. PT17]
and [Pr. PT18]) and the software limit + ([Pr. PT15] and [Pr. PT16]).
Control can be performed independently of the software limit setting.

3) Position range output activation/deactivation setting
a) Setting range
When the unit is "degree”, the setting range of the position range output is 0 degree (lower
limit) to 359.999 degrees (upper limit).
When you set a value other than 0 degree to 359.999 degrees in [Pr. PT19] to [Pr. PT22], the
set value is converted as follows. (It will be clamped between 0 degree and 359.999 degrees.)

Position range output address After conversion
360.000 degrees to 999.999 degrees The remainder of tgzget value divided by
-0.001 degrees to -359.999 degrees The sum of the set value and 360

The sum of 360 and the quotient of the set

-360.000 degrees to -999.999 degrees value divided by 360

b) Effective setting of position range output
Set the position range output address - ([Pr. PT21] and [Pr. PT22]) for the start position and
the position range output address + ([Pr. PT19] and [Pr. PT20]) for the target position.
The movable range is the section from - to + in the CCW direction.
0 0

CCw CCW
315

90

Section B

Set the movable range of section A as follows.

* Position range output address - --- 315.000 degrees
- Position range output address + --- 90.000 degrees
Set the movable range of section B as follows.

* Position range output address - --- 90.000 degrees

* Position range output address + --- 315.000 degrees
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4.3 Manual operation mode

For the machine adjustment, matching of home position, or the like, the JOG operation or the manual pulse
generator operation can be used for movement to an arbitrary position.

4.3.1 JOG operation
(1) Setting

According to the purpose of use, set input devices and parameters as shown below. In this case, DIO

(Point table No. selection 1) to DI7 (Point table No. selection 8) are invalid.

ltem

Used device/parameter

Setting

selection

Manual operation mode

MDO (Operation mode selection 1)

Switch off MDO.

Servo motor rotation direction | [Pr. PA14]

Refer to (2) of this section.

JOG speed

[Pr. PT13]

Set the servo motor speed.

time constant

Acceleration/deceleration

Point table No. 1

Use the acceleration/deceleration time
constant of point table No. 1.

(2) Servo motor rotation direction

Servo motor rotation direction

[Pr. PA14] setting

ST1 (Forward rotation start) on

0 CCW rotation

CW rotation

1 CW rotation

CCW rotation

(3) Operation

Switching on ST1 (Forward rotation start) performs the operation at the JOG speed set by a parameter
and the acceleration/deceleration constant of point table No. 1. For the rotation direction, refer to (2) of
this section. Switching on ST2 (Reverse rotation start) starts the rotation in the reverse direction of ST1
(Forward rotation start).

Simultaneously switching on or off ST1 (Forward rotation start) and ST2 (Reverse rotation start) stops

the operation.

[Pr. PA14]: 0

[Pr. PA14]: 1

ST2 (Reverse rotation start) on




4. HOW TO USE THE POINT TABLE

(4) Timing chart

ON
SON (Servo-
(Servo-on) OFE | ‘
RD (Ready) ON  Boms]|
OFF
. ON
ALM (Malfunction) OFF
MDO ON

(Operation mode selection 1)  OFF

ON
MEND (Travel completion) OFF

speed Reverse rotation

ON 1 f f f

CPO (Rough match) OFF | : : :
Servo motor Forward rotation | 1\‘\ ! !
0 r/min ’ ; . .

ST1 (Forward rotation start) SII;IF

Forward rotation JOG ' '

ON
ST2 (Reverse rotation start) OFF

Reverse rotation JOG
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4.3.2 Manual pulse generator operation

(1) Setting

POINT

@To enhance noise tolerance, set"_ 2
pulse frequency is 500 kpulses/s or less, or set"_3_ _"to [Pr. PA13] when the
command pulse frequency is 200 kpulses/s or less.

" to [Pr. PA13] when the command

According to the purpose of use, set input devices and parameters as shown below. In this case, DIO
(Point table No. selection 1) to DI7 (Point table No. selection 8) are invalid.

ltem

Device/parameter to be used

Setting

selection

Manual operation mode

MDO (Operation mode selection 1)

Switch off MDO.

multiplication

Manual pulse generator

[Pr. PT03]

Set the multiplication factor for the pulses
generated from the manual pulse generator.
For details, refer to (3) of this section.

Servo motor rotation direction | [Pr. PA14]

Refer to (2) of this section.

Command input pulse train

input form [Pr. PA13] Set"__ _ 2" (A/B-phase pulse train).
Pulse train filter selection [Pr. PA13] Setotherthan"_O0_ _"and"_1_ _".
(2) Servo motor rotation direction
Servo motor rotation direction
[Pr. PA14] setting Manual pulse generator operation: Manual pulse generator operation:
forward rotation reverse rotation
0 CCW rotation CW rotation
1 CW rotation CCW rotation
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(3) Manual pulse generator multiplication
(a) Using the input signals (devices) for setting
In "Device setting" of MR Configurator2, set TPO (Pulse generator multiplication 1) and TP1 (Pulse
generator multiplication 2) to input signals.

TP1 (Pulse generator

TPO (Pulse generator

Servo motor rotation multiplication

Travel distance

multiplication 2) multiplication 1) to manual pulse generator rotation )
(Note) (Note) amount [mm] [inch] [degree] [pulse]
0 0 [Pr. PTO3] setting valid
0 1 1time 0.001 0.0001 0.001 1
1 0 10 times 0.01 0.001 0.01 10
1 1 100 times 0.1 0.01 0.1 100
Note. 0: Off
1:On

(b) Using the parameter for setting

Use [Pr. PT03] to set the servo motor rotation multiplication to the rotation amount of the manual
pulse generator.

[Pr. PTO3] setting

Servo motor rotation multiplication to manual pulse

Travel distance

generator rotation amount [mm] [inch] [degree] [pulse]
__0_ 1 time 0.001 0.0001 0.001 1
1 10 times 0.01 0.001 0.01 10
2 100 times 0.1 0.01 0.1 100

(4) Operation

Turning the manual pulse generator starts the servo motor rotation. For the rotation direction of the

servo motor, refer to (2) of this section. When you turn the manual pulse generator during a JOG

operation, the commands inputted from the manual pulse generator are adjusted by the commands of

JOG operation.
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4.4 Home position return mode

Point

@Before performing the home position return, make sure that the limit switch
operates.

@ Check the home position return direction. An incorrect setting will cause a
reverse running.

@Check the input polarity of the proximity dog. Otherwise, it may cause an
unexpected operation.

@In the following cases, make sure that the Z-phase has been passed through
once before performing a home position return.

- When an incremental linear encoder is used in the linear servo motor control
mode
* When an incremental external encoder is used in the fully closed loop control
mode
* When a servo amplifier is used in the DD motor control mode
Z-phase unpassed will trigger [AL. 90.5 Home position return incomplete
warning].

@For servo amplifiers with software version B6 or earlier, the dog type last Z-
phase reference home position return and the dogless Z-phase reference home
position return cannot be used in the following operation modes.

* Fully closed loop control mode using an incremental linear encoder

* Linear servo motor control mode using an incremental linear encoder

- Direct drive motor control mode
Setting [Pr. PT0O4 Home position return type]to" ~ 8"or" A" will trigger
[AL. 37 Parameter error].

@For precautions for using linear servo motors or fully closed loop system, refer to
section 4.4.15 and 4.4.16.

4.4.1 Outline of home position return

A home position return is performed to match the command coordinates with the machine coordinates.
Under the incremental method, every time switching on the input power supply, you have to perform the
home position return. Contrastingly, in the absolute position detection system, once you have performed the
home position return at machine installation, the current position will be retained even if the power supply is
shut off. Thereafter, the home position return is unnecessary when the power supply is switched on.

This section shows the home position return methods of the servo amplifier. Select the optimum method
according to the configuration and uses of the machine.

This servo amplifier has a home position return automatic retract function. When the machine stops on or
beyond the proximity dog, this function automatically backs the machine to the proper position and then
performs the home position return. Manually moving the machine by the JOG operation or others is
unnecessary.
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(1) Home position return types
Select the optimum home position return type according to the machine type or others.

Type

Home position return method

Feature

Deceleration starts at the proximity dog front
end. After the rear end is passed, the
position specified by the first Z-phase signal,

- General home position return method using a
proximity dog
+ The repeatability of the home position return is high.

phase signal, or the position of the first Z-
phase signal shifted by the home position
shift distance is used as the home position.

Dog type or the position of the first Z-phase signal * The machine is Ie.ss loaded. o
shifted by the home position shift distance is | * USed when the width of the proximity dog can be set
used as the home position. equal to or greater than the deceleration distance of
the servo motor.
Deceleration starts at the proximity dog front
end. After the proximity dog is passed, the
motor travels the specified travel distance. - Home position return method using a proximity dog
Count type Then, the position specified by the first Z-

- Used to minimize the length of the proximity dog.

Data set type

An arbitrary position is used as the home
position.

- No proximity dog is required.

Stopper type

A workpiece is pressed against a
mechanical stopper, and the position where
it is stopped is set as the home position.

- The home position return speed must be low enough
because of the collision with the mechanical stopper.

- The strength of the machine and its stopper must be
increased.

Home position ignorance
(servo-on position as home
position)

The position where the servo is switched on
is used as the home position.

Dog type rear end reference

Deceleration starts at the proximity dog front
end. After the rear end is passed, the
position is shifted by the travel distance after
proximity dog and the home position shift
distance. The position after the shifts is set
as the home position.

- The Z-phase signal is not required.

Count type front end
reference

Deceleration starts at the proximity dog front
end. The position is shifted by the travel
distance after proximity dog and the home
position shift distance. The position after the
shifts is set as the home position.

» The Z-phase signal is not required.

Dog cradle type

After the proximity dog front end is detected,
the position specified by the first Z-phase
signal is used as the home position.

Dog type last Z-phase
reference

After the proximity dog front end is detected,
the position is shifted away from the
proximity dog in the reverse direction. Then,
the position specified by the first Z-phase
signal, or the position of the first Z-phase
signal shifted by the home position shift
distance is used as the home position.

Dog type front end reference

From the proximity dog front end, the
position is shifted by the travel distance after
proximity dog and the home position shift
distance. The position after the shifts is set
as the home position.

- The Z-phase signal is not required.

Dogless Z-phase reference

The position specified by the first Z-phase
signal, or the position of the first Z-phase
signal shifted by the home position shift
distance is used as the home position.
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(2) Parameters for home position return
To perform the home position return, set each parameter as follows.

(a) Select the home position return type with [Pr. PT0O4 Home position return typel].
[Pr. PT04]

Eﬂﬂ

Home position return type

: Dog type (rear end detection, Z-phase reference)

: Count type (front end detection, Z-phase reference)
: Data set type

: Stopper type

: Home position ignorance (servo-on position as home position)
: Dog type (rear end detection, rear end reference)

: Count type (front end detection, front end reference)
: Dog cradle type

: Dog type (front end detection, Z-phase reference)

: Dog type (front end detection, front end reference)
A: Dogless type (Z-phase reference)

OCONOOPWN-O

(b) Select the starting direction for the home position return with [Pr. PT04 Home position return type].
Setting "0" starts the home position return in the address increase direction from the current position.
Setting "1" starts the home position return in the address decrease direction from the current
position.

[Pr. PTO4]

Home position return direction
0: Address increasing direction
1: Address decreasing direction

(c) Select the polarity where the proximity dog is detected with the DOG (Proximity dog) polarity
selection of [Pr. PT29 Function selection T-3]. Setting "0" detects the dog when DOG (Proximity dog)
is off. Setting "1" detects the dog when DOG (Proximity dog) is on.

[Pr. PT29]

—[ DOG (Proximity dog) polarity selection

0: Detection with off
1: Detection with on
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4.4.2 Dog type home position return

This home position return type uses a proximity dog. Deceleration starts at the proximity dog front end. After
the rear end is passed, the position specified by the first Z-phase signal, or the position of the first Z-phase
signal shifted by the specified home position shift distance is used as the home position.

(1) Device/parameter
Set input devices and parameters as follows.

ltem Used device/parameter Setting

MDO (Operation mode selection 1) Switch on MDO.

Home position return mode

selection DIO (Point table No. selection 1) to

DI7 (Point table No. selection 8) Switch off DIO to DI7.

Dog type home position

return [Pr. PT04] _ _ _ 0: Select the dog type.

Home position return Refer to section 4.4.1 (2) to select the home
o [Pr. PT04] o S

direction position return direction.

Dog input polarity [Pr. PT29] Refer to section 4.4.1 (2) to select the

proximity dog input polarity.

Home position return speed [Pr. PTO5] Set the rotation speed until the dog is

detected.
Creep speed [Pr. PT08] (?stt;:tzéotatlon speed after the dog is
Set this item to shift the home position
Home position shift distance | [Pr. PT07] specified by the first Z-phase signal after

passage of proximity dog rear end.

Home position return
acceleration/deceleration time | Point table No. 1
constant

Use the acceleration/deceleration time
constant of point table No. 1.

Home position return position
data

Set the current position at the home position

[Pr. PT08] return completion.

(2) Proximity dog length
To generate the Z-phase signal of the servo motor during the DOG (Proximity dog) detection, the
proximity dog length should satisfy formulas (4.1) and (4.2).

vV td

Ly

L,: Proximity dog length [mm]
V: Home position return speed [mm/min]
td: Deceleration time [s]

L,: Proximity dog length [mm]
AS: Travel distance per servo motor revolution [mm] (Note)

Note. For linear servo motor: travel distance per stop interval selection at the home position return of [Pr. PLO1]
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(3) Timing chart

MDO
(Operation mode selection 1)

MEND (Travel completion)

CPO (Rough match)
ZP

(Home position return completion) OFF

Servo motor speed 0 r/min

Reverse rotation

Z-phase

DOG (Proximity dog)

ST1 (Forward rotation start)

ST2 (Reverse rotation start)

Forward rotation |

(o]
m zZ
il

—

ON 1
oFF — |

ON l

—

Acceler‘ation time o
constant Deceleration time constant
Home position return speed /

Home position shift distance
.1 Home position

| Home position return
. position data

Creep speed

3 ms or shorter td

Proximity dog

ON
OFF
ON
OFF

ON
OFF _':| 5 ms or longer

ON
OFF

(I HRTEERNTTEEN o
I

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.

(4) Adjustment

For the dog type home position return, adjust the setting to ensure the Z-phase signal generation during
the dog detection. Locate the DOG (Proximity dog) rear end almost at the center between the generation
positions of two consecutive Z-phase signals.

The generation position of the Z-phase signal can be checked with "Position within one-revolution" of
"Status Display"” on MR Configurator2.

0 Resolution/2 0
g & 9

|
| Proximity | |
| dog | :
|
|
|

Servo motor Z-phase

| |
| |
DOG (Proximitydog) ONe '+ [
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4.4.3 Count type home position return

In the count type home position return, after the proximity dog front end is detected, the motor travels the
distance set with [Pr. PT09 Travel distance after proximity dog]. Then, the position specified by the first Z-
phase signal is used as the home position. Therefore, when DOG (Proximity dog) is on for 10 ms or longer,
the proximity dog length has no restrictions. When the required proximity dog length for using the dog type
home position return cannot be reserved, or when DOG (Proximity dog) is entered electrically from the
controller or the like, use the count type home position return.

(1) Device/parameter

Set input devices and parameters as follows.

ltem

Used device/parameter

Setting

Home position return mode
selection

MDO (Operation mode selection 1)

Switch on MDO.

DIO (Point table No. selection 1) to

DI7 (Point table No. selection 8)

Switch off DIO to DI7.

Count type home position

dog

[Pr. PTO4] _ _ 0: Select the count type.
return
Home position return [Pr. PT04] Refer to section 4.4.1 (2) to select the home
direction ' position return direction.
Dog input polarity [Pr. PT29] E(:Letr;g;:;:;l.on 4.4.1 (2) to select the dog
Home position return speed [Pr. PTO5] j:ttet:tzdrotatlon speed until the dog is
Creep speed [Pr. PTO6] j:ttet:tzdrotaﬂon speed after the dog is
Set this item to shift the home position
" I starting at the first Z-phase signal after
Home position shift distance | [Pr. PT07] passage of proximity%og frongt end and
motion over the specified travel distance.
Travel distance after proximity [Pr. PT09] Set the travel distance after passage of

proximity dog front end.

Home position return
acceleration/deceleration time

Point table No. 1

Use the acceleration/deceleration time
constant of point table No. 1.

constant

Home position return position Set the current position at the home position
[Pr. PTO8] .

data return completion.
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(2) Timing chart
MDO (Operation mode selection 1) ON

OFF
ON
MEND (Travel completion) OFF ‘
ON 3
CPO (Rough match) OFF

ZP ON |
(Home position return completion) OFF 1

|
Acceleration time constant

Forward rotation

Deceleration time constant

Home position return speed /

Creep speed

Home position
shift distance

Servo motor speed 0 r/min

Reverse rotation 3 ms or shorter

|
|
<
T
|

Travel distance after

Proximity dog

T
|
»
|
|
|
|
|
|
|
|
|
|
|
|
T
|

1 |

proximity dog

ON |
Z-phase OFF

ON
DOG (Proximity dog) OFF |
ST1 (Forward rotation start) 8EF _':l 5 ms or longer
ST2 (Reverse rotation start) ON

OFF

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the

home position return completion.
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4.4 .4 Data set type home position return

To set an arbitrary position as the home position, use the data set type home position return. The JOG
operation, manual pulse generator operation, or the like can be used for movement. You can perform the
data set type home position return at servo-on only.

(1) Device/parameter
Set input devices and parameters as follows.

ltem Used device/parameter Setting

MDO (Operation mode selection 1) Switch on MDO.

Home position return mode

selection DIO (Point table No. selection 1) to

DI7 (Point table No. selection 8) Switch off DIO to DI7.

Data set type home position

[Pr. PTO4] _ _ _ 2: Select the data set type.
return
Home position return position Set the current position at the home position
[Pr. PTO8] .
data return completion.
(2) Timing chart
ON
SON (Servo-on) OFF
MDO (O ti de selection 1 ON
(Operation mode selection )OFF
) ON
MEND (Travel completion) OFF
CPO (Rough match) ON
OFF
ZP ON

(Home position return completion) OFF : |

Home position return

position data
Forward rotation
Servo motor speed 0 r/min

Reverse rotation

N
ST1 (Forward rotation start) gFF |:| 5 ms or longer

ON

ST2 (Reverse rotation start) OFF

Travel to home position Execution of data set type home position return

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.
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4.4.5 Stopper type home position return

For the stopper type home position return, by using the JOG operation, manual pulse generator operation, or
others, a workpiece is pressed against a mechanical stopper, and the position where it is stopped is used as

the home position.

(1) Device/parameter

Set input devices and parameters as follows.

ltem

Used device/parameter

Setting

Home position return mode
selection

MDO (Operation mode selection 1)

Switch on MDO.

DIO (Point table No. selection 1) to
DI7 (Point table No. selection 8)

Switch off DIO to DI7.

Stopper type home position

return torque limit value

return [Pr. PTO4] _ _ 3: Select the stopper type.
Home position return Refer to section 4.4.1 (2) to select the home
o [Pr. PT04] o L

direction position return direction.

Home position return speed [Pr. PTO5] Set the rotati.on speed until the workpiece is
pressed against the mechanical stopper.
Set the time from when the home position
data is obtained after the workpiece is

Stopper time [Pr. PT10] pressed against the mechanical stopper until
when ZP (home position return completion) is
output.

Stopper type home position Set the servo motor torque limit value at the

[Pr. PT11] execution of the stopper type home position

return.

Home position return
acceleration time constant

Point table No. 1

The acceleration/deceleration time constant
of point table No. 1 is used.

Home position return position
data

[Pr. PTO8]

Set the current position at the home position
return completion.
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(2) Timing chart

MDO ON
(Operation mode selection 1) OFF
ON
MEND (Travel completion) OFF
ON
CPO (Rough match) OFF

(Home position return completion) OFF

ZP ON 1
Acceleration time |

constant Home position return speed Home position return
Forward rotation B/ ., position data
Servo motor speed 0 r/min - PY
Reverse rotation .1 3 ms or shorter ' Stopper
4H7
ON [ !
ST1 (Forward rotation start) OFF l:,l 5 ms or longer ; :
ON 1 ! 1
ST2 (Reverse rotation start) OFF . i’ !
ON 1 Stopper time ;
TLC (Limiting torque) OFE | 4|<—>V (Note 2) 7
Torque limit value [Pr. PC35] R4 [Pr. PT11] (Note 1) X [Pr. PC35]

Note 1. The following torque limits are enabled.

Ian_:_tLtjewce (0: Off,_|1_|._0n) Limit value status Enable(\j/;ﬁ:gue limit
0 0 Pr. PT11
TLA > Pr. PT11 Pr. PT11
0 1 TLA < Pr. PT11 TLA
1 0 Pr. PC35 > Pr. PT11 Pr. PT11
Pr. PC35 < Pr. PT11 Pr. PC35
1 1 TLA > Pr. PT11 Pr. PT11
TLA < Pr. PT11 TLA

2. TLC turns on when a generated torque reaches a value set with any of [Pr. PA11 Forward rotation torque limit], [Pr. PA12
Reverse rotation torque limit], or [Pr. PC35 Internal torque limit 2].

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.



4. HOW TO USE THE POINT TABLE

4.4.6 Home position ignorance (servo-on position as home position)

POINT

@ When you perform this home position return, it is unnecessary to switch to the
home position return mode.

The position at servo-on is used as the home position.

(1) Device/parameter
Set input devices and parameters as follows.

Iltem Used parameter Setting

Home position ignorance [Pr. PTO4] _ _ _ 4: Select the home position ignorance.

Home position return position Set the current position at the home position

data [Pr. PTO8] return completion.

(2) Timing chart

SON (Servo-on) SEF

ON

Home position return position data
Servo motor Forward rotation
speed 0 r/min

Reverse rotation

MEND ON | :
(Travel completion) OFF !
CPO ON ‘
(Rough match) OFF :
d o ON ‘
(Home position return  OFF é‘
completion) !
o

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.
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4.4.7 Dog type rear end reference home position return

POINT

@ This home position return method depends on the timing of reading DOG
(Proximity dog) that has detected the rear end of a proximity dog. Therefore,
when a home position return is performed at a creep speed of 100 r/min, the
home position has an error of 6400 pulses (for HG series servo motor). The
higher the creep speed, the greater the error of the home position.

Deceleration starts at the front end of a proximity dog. After the rear end is passed, the position is shifted by
the travel distance after proximity dog and the home position shift distance. The position after the shifts is
used as the home position. The home position return is available independently of the Z-phase signal.
Changing the creep speed may change the home position.

(1) Device/parameter

Set input devices and parameters as follows.

ltem

Used device/parameter

Setting

Home position return mode
selection

MDO (Operation mode selection 1)

Switch on MDO.

DIO (Point table No. selection 1) to

DI7 (Point table No. selection 8)

Switch off DIO to DI7.

Dog type rear end reference

_ _ 5: Select the dog type (rear end

dog

home position return [Pr. PT04] detection/rear end reference).
Home position return Refer to section 4.4.1 (2) to select the home
o [Pr. PT04] o S

direction position return direction.

Dog input polarity [Pr. PT29] Refer to sgctlon 4.4.1 (2) to select the dog
input polarity.

Home position return speed [Pr. PTO5] Set the rotation speed until the dog is
detected.
Set the rotation speed after the dog is

Creep speed [Pr. PTO6] detected.
Set this item to shift the home position, which

Home position shift distance | [Pr. PT07] is specified after the rear end of a proximity
dog is passed.

Travel distance after proximity [Pr. PT09] Set the travel distance specified after the rear

end of a proximity dog is passed.

Home position return
acceleration/deceleration time

Point table No. 1

Use the acceleration/deceleration time
constant of point table No. 1.

constant

Home position return position Set the current position at the home position
[Pr. PTO8] .

data return completion.
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(2) Timing chart

MDO ON
(Operation mode selection 1) OFF
ON
MEND (Travel completion) OFF
CPO (Rough match) ON 3 :
9 OFF : |
zp ON :  —
(Home position return completion) OFF : : {
Acceleration time o
constant Deceleration time constant o

Travel distance after

‘ Home position return speed / / proximity dog
1 1 Creep speed : o

i i ' Home position

Forward rotation l . 1 shift distance

Servo motor speed 0 r/min V / %‘

. 7
Reverse rotation ' 1 3ms or shorter
—

. Home position return
Proximity dog position data

77

.- ON
DOG (Proximity dog) OFF
ST1 (Forward rotation start) 8:: _I:J 5 ms or longer
. ON
ST2 (Reverse rotation start) OFF

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.



4. HOW TO USE THE POINT TABLE

4.4.8 Count type front end reference home position return

POINT

@ This home position return method depends on the timing of reading DOG
(Proximity dog) that has detected the front end of a proximity dog. Therefore,
when a home position return is performed with the creep speed of 100 r/min, the
home position has an error of 6400 pulses (for HG series servo motor). The
higher the creep speed, the greater the error of the home position.

@ After the front end of a proximity dog is detected, when a home position return
ends without reaching the creep speed, [AL. 90] occurs. Set the travel distance
after proximity dog and the home position shift distance enough for deceleration
from the home position return speed to the creep speed.

Deceleration starts at the front end of a proximity dog. The position is shifted by the travel distance after
proximity dog and the home position shift distance. The position after the shifts is used as the home position.
The home position return is available independently of the Z-phase signal. Changing the creep speed may

change the home position.

(1) Device/parameter

Set input devices and parameters as follows.

ltem

Used device/parameter

Setting

Home position return mode

MDO (Operation mode selection 1)

Switch on MDO.

DIO (Point table No. selection 1) to

dog

selection i
DI7 (Point table No. selection 8) Switch off DIO to DI7.
Count type front end )
s ___ _ 6: Select the count type (front end

reference home position [Pr. PTO4] .
detection/front end reference).

return

Home position return Refer to section 4.4.1 (2) to select the home

o [Pr. PT04] . S

direction position return direction.

Dog input polarity [Pr. PT29] Refer to se.ctlon 4.4.1 (2) to select the dog
input polarity.

Home position return speed [Pr. PT05] Set the rotation speed until the dog is
detected.
Set the rotation speed after the dog is

Creep speed [Pr. PTO6] detected.
Set this to shift the home position, which is

Home position shift distance | [Pr. PT07] specified after the front end of a proximity dog
is passed.

Travel distance after proximity [Pr. PT09] Set the travel distance specified after the front

end of the proximity dog is passed.

Home position return
acceleration/deceleration time

Point table No. 1

Use the acceleration/deceleration time
constant of point table No. 1.

constant

Home position return position Set the current position at the home position
[Pr. PTO8] ;

data return completion.
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(2) Timing chart

Home position return speed /

proximity dog
+

MDO ON
(Operation mode selection 1) OFF
ON
MEND (Travel completion) OFF
ON 3 :
CPO (Rough match) OFF . :
ZP ON | | ,7
(Home position return completion) OFF ; :
Acceleration time 1
constant Deceleration time constant . Travel distance after

Forward rotation

Home position

shift distance

0 r/min

Servo motor speed )
Reverse rotation

3 ms or shorter

Home position return

Proximity dog position data

%

2

-

OFF _':,‘ 5 ms or longer

ON
DOG (Proximity dog) OFF
ON
ST1 (Forward rotation start)
) ON
ST2 (Reverse rotation start) OFF

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the

home position return completion.

4.4.9 Dog cradle type home position r

eturn

You can use the position, which is specified by the first Z-phase signal after the front end of a proximity dog

is detected, as the home position.

(1) Device/parameter

Set input devices and parameters as follows.

ltem

Used device/parameter

Setting

Home position return mode
selection

MDO (Operation mode selection 1)

Switch on MDO.

DIO (Point table No. selection 1) to
DI7 (Point table No. selection 8)

Switch off DIO to DI7.

Dog cradle type home

position return [Pr. PTO4] _ _ T7: Select the dog cradle type.

Home position return [Pr. PT04] Refer to section 4.4.1 (2) to select the home
direction ' position return direction.

Dog input polarity [Pr. PT29] Ezﬁr;g;:;:;l.on 4.4.1 (2) to select the dog
Home position return speed [Pr. PTO5] (?sttet:tiéotatlon speed until the dog is

Creep speed [Pr. PTO6] (?sttet:tzéotatlon speed after the dog is

Home position shift distance | [Pr. PT07] Set this item to shift the home position, which

is specified by the Z-phase signal.

Home position return
acceleration/deceleration time

Point table No. 1

Use the acceleration/deceleration time
constant of point table No. 1.

constant

Home position return position Set the current position at the home position
[Pr. PTO8] .

data return completion.
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(2) Timing chart

MDO ON
(Operation mode selection 1) OFF
N
MEND (Travel completion) OFF ,—
ON 1
CPO (Rough match) OFF ‘ |
ZP ON ! 3 l—
(Home position return completion) OFF }

T
L
Acceleratlon time H
constant Deceleration time constant o
|

Home position return speed : ?ﬁ?gié’%ﬂggn
: Creep speed 3 3

/2% 2272

Forward rotation
Servo motor speed 0 r/min

. 7
Reverse rotation ' 3 ms or shorter |

Home position return
Proximity dog position data

—----
—
—
—

ON
Z-phase OFF [l (l (l ‘ ‘
ON i
DOG (Proximity dog) OFF |
) ON
ST1 (Forward rotation start) OFF _l:| 5 ms or longer
. ON
ST2 (Reverse rotation start) OFF

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.
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4.4.10 Dog type last Z-phase reference home position return

After the front end of a proximity dog is detected, the position is shifted away from the proximity dog at the
creep speed in the reverse direction and then specified by the first Z-phase signal. The position of the first Z-
phase signal is used as the home position.

(1) Device/parameter

Set input devices and parameters as follows.

ltem

Used device/parameter

Setting

Home position return mode
selection

MDO (Operation mode selection 1)

Switch on MDO.

DIO (Point table No. selection 1) to
DI7 (Point table No. selection 8)

Switch off DIO to DI7.

Dog type last Z-phase

__ 8: Select the dog type last Z-phase

reference home position [Pr. PTO4] reforence

return '

Home position return [Pr. PT04] Refer to section 4.4.1 (2) to select the home
direction ' position return direction.

Dog input polarity [Pr. PT29] Ezﬁr;;::f;l.on 4.4.1 (2) to select the dog
Home position return speed [Pr. PTO5] jstt;:tiéotatlon speed until the dog is

Creep speed [Pr. PTO6] jstt;:tiéotatlon speed after the dog is

Home position shift distance | [Pr. PTO7] Set this item to shift the home position, which

is specified by the Z-phase signal.

Home position return
acceleration/deceleration time

Point table No. 1

Use the acceleration/deceleration time
constant of point table No. 1.

constant

Home position return position Set the current position at the home position
[Pr. PTO8] .

data return completion.
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(2) Timing chart

MDO ON
(Operation mode selection 1) OFF
. ON

MEND (Travel completion

( P ) OFF ; {

ON :

CPO (Rough match) OFF | |
zZP ON : |

(Home position return completion) OFF

Acceleration time
constant

Home position return speed o
Deceleration time constant »
Home position return position data

Servo motor speed 0 r/min

Forward rotation | y
Reverse rotation ' |

3 ms or shorter

Crgep speed

Home position shift distance | Proximity dog

L0 0

ON :
Z-phase OFF il I 1
ON ‘ ‘
DOG (Proximity dog) OFF |
ON
ST1 (Forward rotation start) OFF _':‘ 5 ms or longer
ON
ST2 (Reverse rotation start) OFF

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.
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4.4.11 Dog type front end reference home position return type

POINT

@ This home position return method depends on the timing of reading DOG
(Proximity dog) that has detected the front end of a proximity dog. Therefore,
when a home position return is performed at a creep speed of 100 r/min, the
home position has an error of 6400 pulses (for HG series servo motor). The
higher the creep speed, the greater the error of the home position.

Starting from the front end of a proximity dog, the position is shifted by the travel distance after proximity dog
and the home position shift distance. The position after the shifts is used as the home position.
The home position return is available independently of the Z-phase signal. Changing the creep speed may

change the home position.

(1) Device/parameter

Set input devices and parameters as follows.

ltem

Used device/parameter

Setting

Home position return mode
selection

MDO (Operation mode selection 1)

Switch on MDO.

DIO (Point table No. selection 1) to
DI7 (Point table No. selection 8)

Switch off DIO to DI7.

Dog type front end reference

_ _ 9: Select the dog type front end

home position return [Pr. PT04] reference.

Home position return [Pr. PT04] Refer to section 4.4.1 (2) to select the home
direction ' position return direction.

Dog input polarity [Pr. PT29] E(:Letr;g;:?;l.on 4.4.1 (2) to select the dog
Home position return speed [Pr. PTO5] j:ttet:tzdrotatmn speed until the dog is

Creep speed [Pr. PT08] j:ttet:tzdrotanon speed after the dog is

Home position shift distance | [Pr. PTO7] Set this item to shift the home position, which

is specified by the Z-phase signal.

Home position return
acceleration/deceleration time
constant

Point table No. 1

Use the acceleration/deceleration time
constant of point table No. 1.

Home position return position
data

[Pr. PTO8]

Set the current position at the home position
return completion.
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(2) Timing chart

o
(Operation mode selection 1) ON
MEND (Travel completion) OFF

ON : :
CPO (Rough match) OFF

ZP ON l l
(Home position return completion) OFF 1 L
‘ Home position Deceleration time constant

return speed . -
Travel distance after proximity dog
+

Home position shift distance

Acceleration time
constant

Home position return position data
Forward rotation i

Servo motor speed 0 r/min - . !
Reverse rotation ' . 3 ms or shorter W
i 1¢> MS OF Shol

Creep speed Proximity dog

% %

ON i
DOG (Proximity dog) OFF |
ST1 (Forward rotation start) 8:: _':l 5 ms or longer
. ON
ST2 (Reverse rotation start) OFF

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.



4. HOW TO USE THE POINT TABLE

4.4.12 Dogless Z-phase reference home position return type

Starting from the Z-phase pulse position after the start of the home position return, the position is shifted by
the home position shift distance. The position after the shifts is used as the home position.

(1) Device/parameter
Set input devices and parameters as follows.

ltem Used device/parameter

Setting

MDO (Operation mode selection 1)

Switch on MDO.

Home position return mode

selection DIO (Point table No. selection 1) to

DI7 (Point table No. selection 8)

Switch off DIO to DI7.

Dogless Z-phase reference

__ A: Select the dogless type (Z-phase

home position return [Pr. PT04] Feference).
Home position return Refer to section 4.4.1 (2) to select the home
o [Pr. PT04] . S

direction position return direction.

Home position return speed [Pr. PTO5] Set thg rotation speed specified until the Z-
phase is detected.
Set the rotation speed specified after the Z-

Creep speed [Pr. PTO6] phase is detected.

Home position shift distance | [Pr. PTO7] Set this item to shift the home position, which

is specified by the Z-phase signal.

Home position return
acceleration/deceleration time
constant

Point table No. 1

Use the acceleration/deceleration time
constant of point table No. 1.

Home position return position

data [Pr. PTO8]

Set the current position at the home position
return completion.

(2) Timing chart

MDO ON

(Operation mode selection 1) OFF

ON
MEND (Travel completion) OFF

ON ‘ :
CPO (Rough match) OFF | :
ZP ON | ;

(Home position return completion) OFF

Home position return speed

Acceleration time
constant

Forward rotation |

3 Home position; return positionjdata

Deceleration time constant

Servo motor speed 0 r/min ¢

Reverse rotation . 3ms or shorter W%
3 ms or shorter

‘ Creep speéd

3 Home position shift distance

ON
Z-phase OFF ! ” ”
ST1 (Forward rotation start) 8’:': _':| 5 ms or longer
ST2 (Reverse rotation start) ON

OFF

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the

home position return completion.
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4.4.13 Automatic retract function used for the home position return

For a home position return using the proximity dog, when the home position return is started from the
position on or beyond the proximity dog, the home position return is performed after the machine moves
back to the position where the home position can be performed.

(1) When the current position is on the proximity dog
When the current position is on the proximity dog, the machine moves backward automatically, and the
home position return is performed.

Home position Proximity dog
return direction | |
—_—

Servo motor speed 0 r/min
Reverse \ I -
rotation Home position start position

After retracting to before proximity dog,
the home position return starts from here.

(2) When the current position is beyond the proximity dog
At start-up, the operation is performed in the direction of the home position return. When LSP (Forward
rotation stroke end) or LSN (Reverse rotation stroke end) is detected, the machine moves backward
automatically. The machine passes and stops before the proximity dog, and the home position return is
performed from the position again. If the proximity dog cannot be detected, the machine stops at LSP or
LSN on the opposite side, and [AL. 90 Home position return incomplete warning] will occur.

LSP (Forward rotation stroke end) or

Home position Proximity dog LSN (Reverse rotation stroke end)
return direction | | I:I
— e
Forward Home position start position
rotation \
Servo motor speed 0 r/min

Reverse
rotation

After retracting to before proximity dog,
the home position return starts from here.

The software limit cannot be used with these functions.
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4.4.14 Automatic positioning to home position function

POINT

@ The automatic positioning to the home position cannot be performed from
outside the setting range of position data. In this case, perform the home
position return again using the home position return.

After power-on, if the home position return is performed again after the home position return is performed to
define the home position, this function enables automatic positioning to the home position rapidly. For the
absolute position detection system, the home position return is unnecessary after the power-on.

When the automatic positioning to the home position is performed at home position return incompletion, [AL.
90.1] will occur.

After the power-on, perform the home position return in advance.

Set input devices and parameters as follows.

ltem Used device/parameter Setting
MDO (Operation mode selection 1) Switch on MDO.

DIO (Point table No. selection 1) to
DI7 (Point table No. selection 8)

Home position return mode

selection Switch off DIO to DI7.

Set the servo motor speed to travel to the

Home position return speed [Pr. PTO5] home position

Home position return
acceleration/deceleration time | Point table No. 1
constant
Home position return
direction

Use the acceleration/deceleration time
constant of point table No. 1.

[Pr. PTO4] Set the rotation direction in degrees.

Set the home position return speed of the automatic positioning to home position function with [Pr. PT05].
The data of point table No. 1 is used for acceleration/deceleration time constants. Switching on ST2
(Reverse rotation start) enables high-speed automatic return.

Set the rotation direction at the time of degree unit setting with home position return direction of [Pr. PT04].

. . ON
MDO (O t d lection 1 P
(Operation mode selection 1) OFF Acceleration time Deceleration time

constant ~ Home position constant

\ return speed

Forward rotation

Servo motor speed 0 r/min 1 »
Reverse rotation H 3 ms or shorter 4
ON | Home position
ST1 (Forward rotation start) OFF |
ON ‘
ST2 (Reverse rotation start) OFF |:|5 ms or longer
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4.4.15 Precautions for using linear servo motors

POINT

@The incremental linear encoder and the absolute position linear encoder have
different reference home positions at the home position return.

(1) Incremental linear encoder

the stroke end.

@ If the resolution or the stop interval (the third digit of [Pr. PL0O1]) of the linear
ACAUTl ON encoder is large, it is very dangerous since the linear servo motor may crash into

(a) When the linear encoder home position (reference mark) exists in the home position return direction
When an incremental linear encoder is used, the home position is the position per 1048576 pulses
(changeable with the third digit of [Pr. PLO1]) with reference to the linear encoder home position
(reference mark) passed through first after a home position return start. Change the setting value of
[Pr. PLO1] according to the linear encoder resolution.

[Pr. PLO1]

N

—I_— Stop interval setting at the home position return

S\?;}Lng Stop interval [pulse]
0 8192
1 131072
2 262144
3 1048576 (initial value)
4 4194304
5 16777216
6 67108864
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The following shows the relation between the stop interval at the home position return and the linear
encoder resolution. For example, when the linear encoder resolution is 0.001 ym and the parameter
for the stop interval at the home position return, [Pr. PLO1], issetto"_5 __" (16777216 pulses), the
stop interval is 16.777 mm. The value inside a bold box indicates the recommended stop interval for
each linear encoder resolution.

[Unit: mm
Linear encoder
resolution [um]
Pr. PLO1| “YV———————— 0.001 0.005 0.01 0.02 0.05 0.1 0.2 0.5 1 2
Stop interval
[pulse]
_0__ 8192 0.008 0.041 0.082 0.164 0.410 0.819 1.638 4.096 8.192 16.384
1 131072 0.131 0.655 1.311 2.621 6.554 13.107 26.214 65.536 131.072 262.144
_2__ 262144 0.262 1.311 2.621 5.243 13.107 26.214 52.429 131.072 262.144 524.288
_3__ 1048576 1.049 5.243 10.486 20.972 52.429 104.858 | 209.715 524.288 | 1048.576 | 2097.152
_4_ 4194304 4.194 20.972 | 41.943 83.886 209.715 | 419.430 | 838.861 2097.152 | 4194.304 | 8388.608
_5__ 16777216 16.777 | 83.886 | 167.772 | 335.544 | 838.861 | 1677.722 | 3355.443 | 8388.608 | 16777.216 | 33554.432
_6__ 67108864 67.109 [ 335.544 | 671.089 | 1342.177 | 3355.443 | 6710.886 | 13421.773 | 33554.432 | 67108.864 | 134217.728

In the case of a dog type home position return, after the proximity dog signal rear end is detected,
the nearest home position reference position shifted by the home position shift distance is used as
the home position.

Set one linear encoder home position in the full stroke, and set it in the proximity dog signal
detection position.

When two or more reference marks exist during the full stroke of the linear encoder, select "Enabled
(1 __ )" of "Linear scale multipoint Z-phase input function selection" in [Pr. PC28].

Home position return direction
e

Home position return speed Home position shift distance
Creep speed

¥

Linear servo motor

|
speed l 1
0 mm/s T 1 ‘
| |
|
ON ! ! |
Proximity dog | | | |
signal OFF : ;
|
Reference home | | """ | i | | |
position 11048576 pulses (Note 1) :
11048576 pulses x n + Home position shift distance!
‘ (Note 2) !
|
Linear servo motor ‘ W
position i 7AY
Linear encoder home position Home position

Note 1. Changeable with [Pr. PLO1].
2. Home position shift distance can be changed with [Pr. PT07] and [Pr. PT69].
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(b) When the linear encoder home position does not exist in the home position return direction

POINT
@To execute a home position return securely, start a home position return after
moving the linear servo motor to the opposite stroke end with JOG operation

from the controller and others.
@ Change the third digit value of [Pr. PLO1] according to the linear encoder
resolution.

If the home position return is performed from the position where the linear encoder home position
does not exist in the home position return direction, an error may occur depending on the home
position return type. In this case, change the home position return type, or move the mover to the
stroke end on the opposite side of the home position return direction with the JOG operation from
the controller and others, and then perform a home position return.

Home position return direction
Home position return speed

|
Linear servo } Creep speed
motor speed | \
0 mm/s 3 s : ‘

RN L7 : | |

| N 4 | |

I *.JOG operation ,” | } : |

[ g | |

| | : : |

| | |
Proximity dog ON | L ‘ |
signal OFF ! ! !

| | |

| | |

l l l

L i |
Linear servo motor bEp bEP |
position gy = L m

Stroke end Linear encoder home position Home position
< | o ___________
< I
Home position returnable area Home position non-returnable area
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(2) Absolute position linear encoder

POINT

@The data set type home position return can also be carried out.

When an absolute linear encoder is used, the reference home position is the position per 1048576
pulses (changeable with the third digit of [Pr. PL0O1]) with reference to the linear encoder home position
(absolute position data = 0).
In the case of a proximity dog type home position return, the nearest reference home position after
proximity dog off is the home position. The linear encoder home position can be set in any position. LZ
(Encoder Z-phase pulse) is outputted based on "Stop interval selection at the home position return” in

[Pr. PLO1].

Home position return direction
B

Home position return speed

Linear servo

Creep speed

1
|
motor speed 1
|
|

0 mm/s }\
|
. ON '—l‘
Proximity dog OFF

signal

Reference home ! | ------ |
position (Note)

11048576 pulses
1048576 pulses x n

vy - 1 ____

L
I cL
Linear servo motor ‘ ey

—

position A
Linear encoder home position

Note. Changeable with [Pr. PLO1].

A\
Home position
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4.4.16 Precautions for using the fully closed loop system

(1) General instruction
Home position return is all performed according to the load-side encoder feedback data, independently
of the load-side encoder type. It is irrelevant to the Z-phase position of the servo motor encoder. In the
case of a home position return using a dog signal, the home position (reference mark) must be passed
through when an incremental type linear encoder is used, or the Z-phase be passed through when a
rotary encoder is used, during a period from a home position return start until the dog signal turns off.

(2) Load-side encoder types and home position return methods
(a) About proximity dog type home position return using absolute type linear encoder
When an absolute type linear encoder is used, the home position reference position is the position
per servo motor revolution to the linear encoder home position (absolute position data = 0).
In the case of a proximity dog type home position return, the nearest position after proximity dog off
is the home position.
The linear encoder home position may be set in any position.

Home position return direction
e e

Home position return speed
|

Servc()j motor ! Creep speed
spee
P 1 AN
|
|

0 r/min

Proximity dog ON
signal OFF

Reference home | |
position —

| |
| |
| |
| |
| |
| |
|
‘ | | ...... | | |
T T
' o |
Equivalent to one servo motor revolution :
‘ i

| | |
| ]

4 |

B il

Linear encoder home position Home position

Machine position

A
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(b) About proximity dog type home position return using incremental linear encoder

POINT
@To execute a home position return securely, start a home position return after
moving the axis to the opposite stroke end by jog operation, etc. of the
controller.
@ If the incremental linear encoder does not have a linear encoder home position
(reference mark), only the home position return type without using Z-phase can
be performed.

1) When the linear encoder home position (reference mark) exists in the home position return
direction
When an incremental linear encoder is used, the home position is the position per servo motor
revolution to the linear encoder home position (reference mark) passed through first after a home
position return start.
In the case of a dog type home position return, after the proximity dog signal rear end is detected,
the nearest home position reference position shifted by the home position shift distance is used
as the home position.
Set one linear encoder home position in the full stroke, and set it in the proximity dog signal
detection position.

Home position return direction
POSTLON et

Home position retum speed Home position shift distance

T
Servo motor | Creep speed |
speed ! ‘ 7
0 r/min : ) ‘
! I
|
ON ‘ 1 ‘
Proximity dog ‘ |
signal OFF | | :
|

Reference home ! Eou I| - | | t | — |
iti uivalent to one servo motor revolution
position q

I Equivalent to servo motor "n" times rotation +
L Home position shift distance (Note)

»
4 »

| It

Machine position & *

Linear encoder home position Home position

Note. Home position shift distance can be changed with [Pr. PT07] and [Pr. PT69].
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2) When the linear encoder home position does not exist in the home position return direction
If the home position return is performed from the position where the linear encoder home position
does not exist in the home position return direction, an error may occur depending on the home
position return type. In this case, change the home position return type, or move the mover to the
stroke end on the opposite side of the home position return direction with the JOG operation from
the controller and others, and then perform a home position return.

Home position return direction
o

Home position return speed
|

Servo motor

! Creep speed
speed ‘

AN

0 r/min %
N
AN

Proximity dog ON
signal OFF

Av4

! |

! |
*\ JOG operation ,” : !

! |

! |

! |

|

|

T

|

|

|

i

T

|

)

|

|

|

|

|

|

|

|

T

|

|

|

|
s r
ﬁ*“ﬂ 1
[AY

. . ; !
Machine position - F
Stroke end Linear encoder home position Home position
b >
Home position returnable area Home position non-returnable area

(c) About dog type home position return when using the rotary encoder of a serial communication servo
motor
The home position for when using the rotary encoder of a serial communication servo motor for the
load-side encoder is at the load-side Z-phase position.

Load-sid d ON
Zphase signal — oFF—| ] ] ] ] ] ]

Reference home position

Equivalent to one servo motor revolution
I

b
N M
Machine position 'y ‘ 7oy
Servo amplifier Home position

power-on position
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4.5 Roll feed mode using the roll feed display function

The roll feed display function can change the current position of the status monitor and command position

display.

Using the roll feed display function can use this servo amplifier as the roll feed mode. The roll feed mode can
be used in the incremental system. Using the override function can change the feed speed during operation.

Refer to section 2.4 for details.

(1) Parameter setting

No. Name Setting digit Setting item Setting value Setting
PAO3 | Absolute position X Absolute position _ _ O (initial Always set the incremental system.
detection system detection system value) It cannot be used by the absolute position
detection system.
PT26 | Current X _ Current 1 Select the roll feed display.
position/command position/command
position display position display
selection selection
PT26 | Electronic gear X Electronic gear 1 Clear a fraction of the previous command by
fraction clear fraction clear the electronic gear at start of the automatic
selection selection operation. Always set"_ _ _ 1" (enabled) in the
electronic gear fraction clear.

(2) Roll feed display function

When the roll feed display function is used, the status display of the current position and command

position at start will be 0.
ON

INP (In-position) OFF ‘ [ ‘ | .
! Remaining distance Quick stop
i ! clear <_byCR
Forward rotation 9% | /_\ l /
Servo motor speed 0 r/min ! ; ; — ; ; f ; ¥,
Reverse rotation ! ! ! - | ! ! ' Remaining distance
| | | | | 1 | | | Clear
- ON ‘ | i L ! | § |
ST1 (Forward rotation start i i | i i
( ) OFF T—] 1 T—] : T—] 3 : T—] :
TSTP (Temporary stop/restart) SEF i i i i i ﬁ i i i
CR (Clear) ON i i i L :
OFF : : : T L :
Display of current/command position O v v v v e 10.00 >€.o}< (R 8.00 (R 5.90 IR 6.50

Starting renews display A point table is selected

from 0.

to

whose feed length is set
8

Temporary stop position
is displayed. Remaining
distance clear will not
change the display.

Next starting renews
display from 0.
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(3) Position data unit
The display unit is expressed in the unit set in [Pr. PT26], and the feed length multiplication is expressed
in the unit set in [Pr. PTO3].
When the unit is set in degrees, the roll feed display function is disabled.
Refer to section 4.2.2 for details.

(4) Operation method
Only the status display of the current position and command position changes. The operation method is
the same as each operation mode.

Operation mode Detailed explanation
Automatic operation Automatic operation using the point table Section 4.2.2
Manual operation JOG operation Section 4.3.1

Manual pulse generator operation Section 4.3.2
Home position return mode Section 4.4
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4.6 Point table setting method

The following shows the setting method of point tables using MR Configurator2.

4.6.1 Setting procedure

Click "Positioning-data” in the menu bar and click "Point Table" in the menu.

Safety | Positioning-data | Monitor  Diagnosis
B[] PointTabe. . b o

Program...
Indirect Addressing...

The following window will be displayed by clicking.

0] (|\) (r/n) (c) ((/i) (e\) () 9 (@) (b) (n)

Point Table \ | / Y

(h)  [m] axis1 . F¥open [PYsave As ] Read set to default Q‘g\c'enﬁ‘ [Z)Detailed Setting [A]Single-step Feed
\5 i Copy [EP@: Insert_=;Delete_WMRestore AMRedo
g operation {Incremental value command system) [SFJECtEd Items Wirite ] [ Write All ] [ Update Project ]
(J) Target position Rotation speed | Accel. time const. | Decel. time const. Dweell time Aux. func. M code For manufact. 1 | For manufact. 2 |'\
0.000-559.959 0-65535 0-20000 0-20000 0-20000 0-1,8-9 0-59 0-65535 0-65535
Mo, mm rfmin ms ms ms
(k) 15 0.000 0 0 0 0 0 0 0 0
| 158 0.000 0 0 i) 0 0 i) 0 0
L 0.000 o o 1) o o 1) 0 o
150| 0.000 0 0 V] [v] 0 V] 0 0
161 0.000 [v] [v] 1) [v] [v] 1) 0 [y}
162) 0.000 0 [i] V] [i] [i] V] 0 0
163 0.000 o o 1) o o 1) 0 o
164 0.000 0 0 V] [v] 0 V] 0 M E
165 0.000 0 [v] 1) [v] 0 1) 0 [v]
166 0.000 0 [i] V] [i] [i] V] 0 0
167 0.000 o o 1) o o 1) 0 o
168 0.000 0 0 V] [v] 0 V] 0 0
169 0.000 [v] [v] 1) [v] 0 1) 0 0
170 0.000 V] a 0 V] a 0 0 V] [v

(1) Writing point table data (a)
Select changed point table data and click "Selected ltems Write" to write the changed point table data to
the servo ampilifier.

(2) Writing all point table data (b)
Click "Write All" to write all the point table data to the servo amplifier.

(3) Reading all point table data (c)
Click "Read" to read and display all the point table data from the servo amplifier.

(4) Initial setting of point table data (d)
Click "Set to default" to initialize all the data of point table No. 1 to 255. This also initializes data currently
being changed.
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(®)

(6)

(10)

(11)

(12)

(13)

Verifying point table data (e)
Click "Verify" to verify all the data displayed and data of the servo ampilifier.

Detailed setting of point table data (f)
Click "Detailed Setting" to change position data range and unit in the point table window. Refer to
section 4.6.2 for details.

Single-step feed (g)
Click "Single-step Feed" to perform the single-step feed test operation. Refer to section 3.1.9 or 3.2.9 for
details.

Copy and paste of point table data (h)
Click "Copy" to copy the selected point table data. Click "Paste" to paste the copied point table data.

Inserting point table data (i)
Click "Insert" to insert a block to the previous row from the selected point table No. The selected point
table No. and lower rows will be shifted down one by one.

Deleting point table data (j)
Click "Delete" to delete all the data of the point table No. selected. The lower rows of the selected point
table No. will be shifted up one by one.

Changing point table data (k)
After selecting the data to be changed, enter a new value, and click "Enter". You can change the
displayed range and unit with "(6) Detailed setting of point table data" of this section.

Reading point table data (1)
Click "Open" to read the point table data.

Saving point table data (m)
Click "Save As" to save the point table data.

Updating project (n)
Click "Update Project" to update the point table data to a project.



4. HOW TO USE THE POINT TABLE

4.6.2 Detailed setting window

You can change position data range and unit with the detailed setting for the point table window. For the
position data range and unit of [Pr. PT01] setting, refer to section 4.2.2. To reflect the setting for the
corresponding parameter, click "Update Project" in the point table window.

Detailed Setting W
1 )\ — Command method selection (PT01 *CTY)

(%) Absolute value command system

Mave to the address (absolute value) where home position is used
as reference.

(O Incremental value command system
Move from the current position data value that is set.

2) Miscellansous

Feed length multiplication parameter setting STM (FT03 *FTY)

3) 1 vl
Position data unit setting (PTO1 *CTY)

mm L

| OK. | [ Cancel

(1) Command method selection (PT01 *CTY) 1)
Select a positioning command method from the absolute position command method and incremental
value command method.

(2) Miscellaneous
(a) Feed length multiplication parameter setting STM (PT03 *FTY) 2)
Select any feed length multiplication from 1/10/100/1000.

(b) Position data unit setting (PT01 *CTY) 3)
Select any unit of position data from mm/inch/degree/pulse. While degree or pulse is selected,
setting of feed length multiplication will be disabled.



5. HOW TO USE THE PROGRAM

5. HOW TO USE THE PROGRAM

The following items are the same as MR-J4-_A_-RJ servo amplifiers. For details, refer to each section
indicated in the detailed explanation field. "MR-J4-_A " means "MR-J4-_A_(-RJ) Servo Amplifier Instruction
Manual".

Detailed explanation
ftem MR-J4-ARIT00W MR-J4-03A6-RJ
Switching power on for the first time MR-J4-_A_section 4.1 MR-J4-_A_section 18.4
POINT

@®When you use a linear servo motor, replace the following left words to the right

words.

Load to motor inertia ratio — Load to motor mass ratio

Torque — Thrust

(Servo motor) speed — (Linear servo motor) speed
@For the mark detection function (Current position latch), refer to section 12.2.1.
@For the mark detection function (Interrupt positioning), refer to section 12.2.2.
@For the infinite feed function (setting degree), refer to section 12.3.

5.1 Startup
5.1.1 Power on and off procedures

When the servo amplifier is powered on for the first time, the amplifier enters the position control mode.
(Refer to section 4.2.1 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".)
This section provides a case where the servo amplifier is powered on after the positioning mode setting.

(1) Power-on
Switch power on in the following procedure. Always follow this procedure at power-on.
1) Switch off SON (Servo-on).
2) Make sure that ST1 (Forward rotation start) is off.

3) Switch on the main circuit power supply and control circuit power supply.
The display shows "PoS" ("PSL" for MR-J4-03A6-RJ servo amplifiers), and in 2 s later, shows

data.
o _ - =0 )
bt R
MR-J4- A -RJ 100 W or more MR-J4-03A6-RJ

(2) Power-off
1) Switch off ST1 (Forward rotation start).

2) Switch off SON (Servo-on).

3) Switch off the main circuit power supply and control circuit power supply.
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5.1.2 Stop

If any of the following situations occurs, the servo amplifier suspends the running of the servo motor and

brings it to a stop.

Refer to section 3.10 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual" for the servo motor with an

electromagnetic brake.

Operation/command

Stopping condition

Switch off SON (Servo-on).

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

Alarm occurrence

The servo motor decelerates to a stop with the command. With some alarms,
however, the dynamic brake operates to bring the servo motor to a stop. (Refer to
chapter 8. (Note 1))

EM2 (Forced stop 2) off

The servo motor decelerates to a stop with the command. [AL. E6 Servo forced stop
warning] occurs. Refer to section 2.3 for EM1.

STO (STO1, STO2) off (Note 2)

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

LSP (Forward rotation stroke end) off, LSN
(Reverse rotation stroke end) off

It will bring the motor to a sudden stop and make it servo-locked. It can be run in the
opposite direction.

Note 1. Only a list of alarms and warnings is listed in chapter 8. Refer to "MELSERVO-J4 Servo Amplifier Instruction Manual
(Troubleshooting)" for details of alarms and warnings.
2. MR-J4-03A6-RJ servo amplifiers are not compatible with the STO function.




5. HOW TO USE THE PROGRAM

5.1.3 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to section 5.1.1 for how to power on and off the servo amplifier.

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

Test operation of the servo
motor alone

Test operation with the servo
motor and machine connected

Automatic operation
with programming

In this step, confirm that the servo amplifier and servo motor operate
normally.

With the servo motor disconnected from the machine, use the test operation
mode and check whether the servo motor correctly rotates at the slowest
speed. For the test operation mode, refer to section 3.1.8, 3.1.9, 3.2.8, and
3.2.9 in this manual, and section 4.5.9 and 18.5.10 of "MR-J4-_A_(-RJ)
Servo Amplifier Instruction Manual".

In this step, confirm that the servo motor correctly rotates at the slowest
speed in the manual operation mode.
Make sure that the servo motor rotates in the following procedure.

1) Switch on EM2 (Forced stop 2) and SON (Servo-on). When the servo
amplifier is put in a servo-on status, RD (Ready) is switched on.

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

3) When MDO (Operation mode selection 1) is switched off from the
controller and ST1 (Forward rotation start) or ST2 (Reverse rotation
start) is switched on in the manual operation mode, 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.

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

1) Switch on EM2 (Forced stop 2) and SON (Servo-on). When the servo
amplifier is put in a servo-on status, RD (Ready) is switched on.

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

3) When MDO (Operation mode selection 1) is switched off from the
controller and ST1 (Forward rotation start) or ST2 (Reverse rotation
start) is switched on in the manual operation mode, 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.

Select a program from the controller, and check automatic operation.
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5.1.4 Parameter setting

When using this servo by the program method, set [Pr. PAO1] to "

POINT

MR-EKCBL30M-L
MR-EKCBL30M-H
MR-EKCBL40M-H
MR-EKCBL50M-H

encoder cables, set [Pr. PC22]to "1 _
setting will result in [AL. 16 Encoder initial communication error 1].

@The following encoder cables are of four-wire type. When using any of these
___"to select the four-wire type. Incorrect

@Assign the following output devices to the CN1-22, CN1-23, and CN1-25 pins
with [Pr. PD23], [Pr. PD24], and [Pr. PD26].
CN1-22: CPO (Rough match)

CN1-23: ZP (Home position return completion)
CN1-25: MEND (Travel completion)

__ 7" (Positioning mode (program

method)). For the program method, the servo can be used by merely changing the basic setting parameters
([Pr. PA _ _ 1) and positioning control parameters ([Pr. PT _ _]) mainly.
As necessary, set other parameters.
The following table shows [Pr. PA __]and [Pr. PT _ _ ] settings required for the program method.

Operation mode

Operation mode selection item

Parameter setting

Input device setting

[Pr. PAO1]

[Pr. PT04]

MDO DIO to DI7
(Note 1) (Note 1)

Automatic operation mode of the program method

Manual operation
mode

JOG operation

Manual pulse generator operation

Dog type

Count type

Data set type

Stopper type

Home position ignorance (servo-on
position as home position)

Home position return

Dog type rear end reference

Count type front end reference

Dog cradle type

Dog type last Z-phase reference

Dog type front end reference

Dogless Z-phase reference

On Any

Off

lo|lo|N|o|jo| A |WIN|[=|O

On Any (Note 2)

Note 1. MDO: Operation mode selection 1, DIO to DI7: Program No. selection 1 to Program No. selection 8

2. Select a program containing a "ZRT" command, which performs the home position return.
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5.1.5 Actual operation

Start actual operation after confirmation of normal operation by test operation and completion of the

corresponding parameter settings.

5.1.6 Troubleshooting at start-up

/N\CAUTION

@®Never make a drastic adjustment or change to the parameter values as doing so
will make the operation unstable.

POINT

@®Using MR Configurator2, you can refer to the reason for rotation failure, etc.

The following faults may occur at start-up. If any of such faults occurs, take the corresponding action.
"MR-J4-_A_" means "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual".

No. | Start-up sequence Fault Investigation Possible cause Reference
1 | Poweron - The 7-segment LED | Not improved even if CN1, CN2, | 1. Power supply voltage fault
display does not turn | and CN3 connectors are 2. The servo amplifier is
on. disconnected. malfunctioning.
- The 7-segment LED | |mproved when CN1 connector is | Power supply of CN1 cabling is
display flickers. disconnected. shorted.
Improved when CN2 connector is | 1. Power supply of encoder
disconnected. cabling is shorted.
2. Encoder is malfunctioning.
Improved when CN3 connector is | Power supply of CN3 cabling is
disconnected. shorted.
Alarm occurs. Refer to chapter 8 and remove the cause. Chapter 8
(Note)
2 | Switch on SON Alarm occurs. Refer to chapter 8 and remove the cause. Chapter 8
(Servo-on). (Note)
Servo motor shaft is 1. Check the display to see if the | 1. SON (Servo-on) is not input. Section
not servo-locked. servo amplifier is ready to (wiring mistake) 3.1.7
(Servo motor shaft is operate. 2. 24V DC power is not supplied Section
free.) 2. Check the external I/O signal to DICOM. 3.2.7
indication (section 3.1.7 or
3.2.7) to see if SON (Servo-
on) is on.
3 [ Perform a home Servo motor does not | Call the external I/O signal display| LSP, LSN, and ST1 are off. Section
position return. rotate. and check the on/off status of the 3.1.7
input signal. (Refer to section Section
3.1.70r3.2.7.) 3.2.7
Check [Pr. PA11 Forward rotation | Torque limit level is too low as Section
torque limit] and [Pr. PA12 compared to the load torque. 7.21
Reverse rotation torque limit].
When TLA (Analog torque limit) is| Torque limit level is too low as Section
usable, check the input voltage on| compared to the load torque. 3.1.2
the status display. Section
322
The home position Call the external 1/O signal display| The proximity dog is set Section
return is not completed. | and check the on/off status of incorrectly. 3.1.7
input signal DOG. (Refer to Section
section 3.1.7 or 3.2.7.) 3.2.7
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No. | Start-up sequence Fault Investigation Possible cause Reference
4 | Switch on ST1 Servo motor does not Call the external 1/O signal LSP, LSN, and ST1 are off. Section
(Forward rotation | rotate. display (Section 3.1.7 or 3.2.7) 3.1.7
start). and check the on/off status of the Section
input signal. 3.2.7
Check [Pr. PA11 Forward rotation | Torque limit level is too low as Section
torque limit] and [Pr. PA12 compared to the load torque. 7.21
Reverse rotation torque limit].
When TLA (Analog torque limit) | Torque limit level is too low as Section
is usable, check the input voltage | compared to the load torque. 3.1.2
on the status display. Section
3.2.2
5 | Gain adjustment Rotation ripples (speed | Make gain adjustment in the Gain adjustment fault MR-J4-
fluctuations) are large | following procedure. A
at low speed. 1. Increase the auto tuning Chapter
response level. 6
2. Repeat acceleration/
deceleration more than three
times to complete auto tuning.
Large load inertia If the servo motor may be driven | Gain adjustment fault MR-J4-
moment causes the with safety, repeat acceleration A
servo motor shaft to and deceleration three times or Chapter
oscillate side to side. more to complete the auto tuning. 6

Note. Only a list of alarms and warnings is listed in chapter 8. Refer to "MELSERVO-J4 Servo Amplifier Instruction Manual
(Troubleshooting)" for details of alarms and warnings.

5.2 Program operation method

5.2.1 Program operation method

In advance, select a program created on MR Configurator2 by using an input signal or communication to
start operation with ST1 (Forward rotation start).
This servo amplifier is factory set to the absolute value command method.
For the position data, you can set the absolute value travel command ("MOV" command), which specifies

the target address, and the incremental value travel command ("MOVI" command), which specifies the travel
distance. Refer to section 4.2.1 (1) and 5.2.3 (1) (a) for the movable range and the setting unit.
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5.2.2 Program language

The maximum number of steps of a program is 640. Up to 256 programs can be created; however, the total
number of the steps of all programs must be 640 or less.
A set program is selectable by using DIO (Program No. selection 1) to DI7 (Program No. selection 8).

(1) Command list

Indirect
) ) . specif- -
Command Name Setting Setting range Unit ication Description
(Note 7)
Set the servo motor speed for positioning using this
. r/min command.
SPN Servo motor SPN 0 to permissible or The setting value must be the permissible instantaneous
. instantaneous O
(Note 2) speed (Setting value) speed mm/s speed or less of the servo motor used.
(Note 9) If the setting value is unspecified, the servo motor rotates
at 50 r/min.
Set the acceleration time constant. The setting value is
s X . S the time from when the used servo motor stops until when
NTAt 2 Accetleretltlon e ST /?t‘ | 0 to 20000 ms O | its speed reaches the rated speed.
(Note 2) constan (Setting value) The value cannot be changed during a command output.
If the setting value is unspecified, 1000 ms is applied.
Set the deceleration time constant. The setting value is
. Decel X . . the time from when the used servo motor rotates at the
SN to 2 ecet er?tlon time SS i | 0 to 20000 ms (@) rated speed until when the motor stops.
(Note 2) constan (Setting value) The value cannot be changed during a command output.
If the setting value is unspecified, 1000 ms is applied.
Set the acceleration/deceleration time constants.
The setting value is a time period that the servo motor
reaches the rated speed from a stop, and stops from the
rated speed.
Acceleration/ When this command is used, the acceleration time
STC L STC S
deceleration time ) 0 to 20000 ms O | constant and the deceleration time constant become the
(Note 2) (Setting value)
constant same.
To set the acceleration/deceleration time constants
individually, use the "STA" and "STB" commands.
The value cannot be changed during a command output.
If the setting value is unspecified, 1000 ms is applied.
Set the S-pattern acceleration/deceleration time
STD S-pattern constants
acceleration/ STD o )
(Note 2, o . 0 to 1000 ms O Set this command to insert S-pattern
deceleration time | (Setting value) . B .
5) constant acceleration/deceleration time constants against the
acceleration/deceleration time constants of the program.
-999999
MOV Absolute value MOV t0 999999 x105™ ym o The servo motor rotates using the set value as the
travel command (Setting value) 0 (Note 6) absolute value.
(Note 6)
Absolute value MOV -999999 *105™ um The servo motor rotates continuously using the set value
MOVA continuous travel (Setting value) to 999999 (Note 2) O as the absolute value. Make sure to describe this
command 9 (Note 6) command after the "MOV" command.
The servo motor rotates using the set value as the
999999 o incremental va}ue. . .
MOVI Incremental value | MOVI t0 999999 x10°" pm o When a negative value is set, the servo motor rotates in
travel command (Setting value) (?\lote 6) (Note 6) the reverse rotation direction.
For the reverse rotation, the servo motor rotates in the
address decreasing direction.
Incremental value MOVIA -999999 «105™ um The servo motor rotates continuously using the set value
MOVIA continuous travel (Setting value) to 999999 (Note 2) O as the incremental value. Make sure to describe this
command 9 (Note 6) command after the "MOVI" command.
The following steps stop after SOUT (SYNC synchronous
output) is output until PI1 (Program input 1) to PI3
(Program input 3) are switched on.
SYNC External signal on | SYNC Setting value Input signal
Note 1 it Setting val o3
(Note 1) wai (Setting value) 1 PI1 (Program input 1)
2 PI2 (Program input 2)
3 PI3 (Program input 3)
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Indirect
Command Name Setting Setting range Unit iscF;?i(z)lfr; Description
(Note 7)
Switch on OUT1 (Program output 1) to OUT3 (Program
output 3).
By setting the on time by using [Pr. PT23] to [Pr. PT25],
you can switch off the input signals after the set time
elapses.
OUTON External signal on | OUTON 1103
(Note 1, 3) | output (Setting value) Setting value Input signal
1 OUT1 (Program output 1)
2 OUT2 (Program output 2)
3 OUT3 (Program output 3)
Switch off OUT1 (Program output 1) to OUT3 (Program
output 3), which have been on by the "OUTON"
command.
OUTOF External signal off | OUTOF 1103 Setting value Input signal
(Note 1) output (Setting value) 1 OUT1 (Program output 1)
2 OUT2 (Program output 2)
3 OUTS3 (Program output 3)
When the servo motor rotates for the travel distance set
TRIP Absolute value | 1o -999999 105™ ym by the "TRIP" command after the "MOV" or "MOVA"
trip point . to 999999 command is initiated, the next step is executed. Make
(Note 1) (Setting value) Note 6
specification 9 (Note 6) (Note 6) sure to describe this command after the "MOV" or
"MOVA" command.
When the servo motor rotates for the travel distance set
TRIPI Incremental value | o o -999999 105™ ym by the "TRIPI" command after the "MOVI" or "MOVIA"
trip point . to 999999 command is initiated, the next step is executed. Make
(Note 1) (Setting value) Note 6
specification 9 (Note 6) (Note 6) sure to describe this command after the "MOVI" or
"MOVIA" command.
TP Interrupt TP 0 to 999999 %105™ um An interrupt signal stops the servo motor when thel motgr
(Note 1, 4) | positionin (Setting value) Note 6 Note 6 rotates the set travel distance. Make sure to describe this
’ P 9 9 (Note 6) (Note 6) command after the "SYNC" command.
) When the pulse counter value becomes larger than the
-999999
((;\l?)ltJeN; Egbirtnal pulse S{:IJUL;';‘T (Setting t0 999999 pulse count value set for the "COUNT" command, the next step
0 is executed. "COUNT (0)" clears the pulse counter to 0.
The steps between the "FOR (Setting value)" and the
FOR "NEXT" commands are repeated for the set number of
FOR Step repeat . . times.
NEXT instruction g\ls;t(t?g value) 0, 10 10000 times Setting "0" repeats the operation endlessly.
Do not describe a "FOR" instruction between the "FOR"
and "NEXT" commands. Otherwise, an error occurs.
Latch the current position at the rising edge of LPS
(Current position latch).
" The latched current position data can be read with
l(';g:” lC:tJ;:ent position LPOS communication commands.
When the servo motor starts rotating, the latched position
varies according to the motor speed and the sampling of
input signals.
TIM . . .
TIM Dwell (Setting value) 1 to 20000 ms (@) Wait for the next step until the set time elapses.
ZRT ||’-|e(t)::s position ZRT Perform a home position return.
Number of Position a "TIMES (Setting value)" command at the start
rogram TIMES of the program, and set the number of program
TIMES er?:utions (Setting value) 0, 1 to 10000 times O executions. To execute the program only one time, no
command 9 setting is required. Setting "0" repeats the operation
endlessly.
sTOP Program stop sTOP Stop the running program.

Make sure to describe this command in the final row.
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Indirect
specif-
ication
(Note 7)

Command Name Setting Setting range Unit Description

Using the maximum torque as 100%, limit the generated
torque of the servo motor in the CCW power running or
TLP FonNarq rgtahon TLP. 0. 1 to 1000 01% Ccw reggneratlon.l ' .

(Note 8) torque limit (Setting value) The setting value is valid until the program stops.
Specifying the setting value to "0" enables the [Pr. PA11]
setting.

Using the maximum torque as 100%, limit the generated
torque of the servo motor in the CW power running or
TLN Reversg rF)tatlon TLN . 0. 1 t0 1000 01% CCw l’e.genel’atIOfl’l. ' .

(Note 8) torque limit (Setting value) The setting value is valid until the program stops.
Specifying the setting value to "0" enables the [Pr. PA12]
setting.

Using the maximum torque as 100%, limit the generated
torque of the servo motor.

0, 1 to 1000 0.1 % The setting value is valid until the program stops.
Specifying the setting value to "0" enables the [Pr. PA11]
and [Pr. PA12] settings.

TaL Torque limit TaL
(Note 8) q (Setting value)

Note 1. The "SYNC", "OUTON", "OUTOF", "TRIP", "TRIPI", "COUNT", "LPOS", and "ITP" commands are valid even during a

command output.

2. The "SPN" command is valid while the "MOV", "MOVA", "MOVI", or "MOVIA" command is executed. The "STA", "STB", "STC",
and "STD" commands are valid while the "MOV" or "MOVI" command is executed.

3. When the on time is set using [Pr. PT23] to [Pr. PT25], the next command is executed after the set time elapses.

4. When the remaining distance is the set value or less, or while the servo motor stops or decelerates, the program skips the
"ITP" command and proceeds to the next step.

5. The parameter value is valid normally. However, the value set for the command is valid after the command is executed until
the program stops.

6. The unit of the position command data input can be changed with [Pr. PT01]. For the setting range for each unit, refer to
section 5.2.3 (1) (a).

7. For the explanation of the indirect specification, refer to section 5.2.2 (2) ().

8. The parameter value is valid normally. However, the value set for the command is valid after the command is executed until
the program stops.

9. The unit will be "mm/s" for the linear servo motor control mode.

(2) Detailed explanations of commands
(a) Positioning conditions (SPN/STA/STB/STC/STD)

POINT

@Once values are set for the "SPN", "STA", "STB" and "STC" commands, the
values are valid without resetting them. (The values are not initialized at the
program startup.) The settings are valid in the other programs.

@The value set for the "STD" command is valid in the same program only. The
value is initialized to the setting value of [Pr. PC03] at the program startup, and
therefore the value is invalid in the other programs.

The "SPN", "STA", "STB", "STC", and "STD" commands are valid while the "MOV" or "MOVA"
command is executed.
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1) Program example 1
When executing two operations where the servo motor speeds, acceleration time constants, and
deceleration time constants are the same and the travel commands are different

Command Description
SPN (1000) Servo motor speed 1000 [r/min] a)
STA (200) Acceleration time constant 200 [ms] b)
STB (300) Deceleration time constant 300 [ms] c)
MOV (1000) Absolute value travel command 1000 [x105™ pm] d) «—=
TIM (100) Dwell 100 [ms] e)
MOV (2000) Absolute value travel command 2000 [x10°™ pm] f) «—
STOP Program stop
b) Acceleration time  c) Deceleration time  b) Acceleration time c) Deceleration time
constant (200 ms) constant (300 ms) constant (200 ms) constant (300 ms)

LY S Y VA

a) Servo motor

speed a) Servo motor speed
(1p000 r/min) (1000 r/min)
Servo motor g??rrN'n?r: d rotation ! i
speed Reverse rotation
d) Absolute value &) Dwell (100 ms) f) Absolute value

travel command travel command
(1000 x 105™pm) (2000 x 10°™um)

2) Program example 2
When executing two operations where the servo motor speeds, acceleration time constants,
deceleration time constants, and travel commands are different

Command Description

SPN (1000) Servo motor speed 1000 [r/min] a)

STA (200) Acceleration time constant 200 [ms] b)

STB (300) Deceleration time constant 300 [ms] c)

MOV (1000) Absolute value travel command 1000 [x10°™ um] dy «—
TIM (100) Dwell 100 [ms] e)

SPN (500) Servo motor speed 500 [r/min] f)

STC (200) Acceleration/deceleration time 200 [ms] g) }:|

constant
MOV (1500) Absolute value travel command 1500 [x10°™ um] h)
STOP Program stop

b) Acceleration time c) Deceleration time

constant (200 ms) constant (300 ms) g) Acceleration/
deceleration
time constant

i (200 ms) /
/ f) Servo motor speed \

(500 r/min)
v

a) Servo motor
speed
(1000 r/min)

|

Servo motor Forward rotation

0 r/min
speed " >
Reverse rotation ¢) Dwell ’ h) Absolute vaITLBJAe travel command
d) Absolute value travel command (100 ms) (1500 x 10°™pm)

(1000 x 10°™pm)

5-10
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3) Program example 3
Using the S-pattern acceleration/deceleration time constants reduces abrupt movements at
acceleration or deceleration. When the "STD" command is used, [Pr. PC03 S-pattern
acceleration/deceleration time constant] does not function.

Command Description

SPN (1000) Servo motor speed 1000 [r/min] a)

STC (100) Acceleration/deceleration time 1000 [ms] b)
constant

STD (10) S-pattern acceleration/deceleration 10 [ms] C) « |
time constant

MOV (2000) Absolute value travel command 2000 [x10°™ um] d)

STOP Program stop

c) c)

b) Acceleration/deceleration

time constant (1000 ms) b) Acceleration/deceleration

time constant (1000 ms)
a) Servo motor speed
(1000 r/min)

d) Absolute value travel command
(2000 x 105™ym)

Forward rotation

Servo motor : Y
0 r/min
speed Reverse rotation
c) S-pattern acceleration/ c)
deceleration time constant
(10 ms)

5- 11
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(b) Continuous travel commands (MOVA/MOVIA)

POINT

@ You cannot use a combination of "MOV" and "MOVIA" commands and a
combination of "MOVI" and "MOVA" commands.

The "MOVA" command is a continuous travel command against the "MOV" command. Upon
executing the travel command by the "MOV" command, the travel command by the "MOVA"
command is executed continuously without a stop.

The varying speed point under the "MOVA" command is at the deceleration start position of the
operation by the preceding "MOV" or "MOVA" command.

The acceleration/deceleration time constants of the "MOVA" command are set to the values at the
execution of the preceding "MOV" command.

The "MOVIA" command is a continuous travel command against the "MOVI" command. Upon
executing the travel command by the "MOVI" command, the travel command by the "MOVIA"
command is executed continuously without a stop.

The varying speed point under the "MOVIA" command is at the deceleration start position of the
operation by the preceding "MOVI" or "MOVIA" command.

The acceleration/deceleration time constants of the "MOVIA" command are set to the values at the
execution of the preceding "MOVI" command.

Command Name Setting Unit Description

MOV Absolute value travel MOV (Setting value) x105™ um Absolute value travel
command command
Absolute value Absolute value

MOVA | continuous travel MOVA (Setting value) | x105™ um | continuous travel
command command

MOVI Incremental value MOVI (Setting value) x105™ um Incremental value
travel command travel command
Incremental value Incremental value

MOVIA | continuous travel MOVIA (Setting value)| x10°™ um | continuous travel
command command

5-12
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1) Program example 1
When using the absolute value travel command under the absolute value command method

Command Description

SPN (500) Servo motor speed 500 [r/min] a) —

STA (200) Acceleration time constant 200 [ms] b)

STB (300) Deceleration time constant 300 [ms] c) %

MOV (500) Absolute value travel command 500 [x10°™ um] d) «—!

SPN (1000) Servo motor speed 1000 [r/min] e) —

MOVA (1000) Absolute value continuous travel 1000 [x105™ um] f) «—
command -

MOVA (0) Absolute value continuous travel 0 [x10°™ pm] g)
command

STOP Program stop

b) Acceleration time

constant (200 ms) c) Deceleration time

/ constant (300 ms)

e) Servo motor
7y . speed
/a) Servo motor speed '\ (1000 r/min)

Servo motor g?mflr:d rotation (500 r/gun) R
speed Reverse rotation d) Absolute value /f) Absolute value —
travel command continuous travel e) Servo motor speed
(500 x 105™pm) command (1000 r/min) g) Absolute value

(1000 x 105™yum)

b) Acceleration time command
constant (0 x 105™pm)
(200 ms)

5- 13
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2) Program example 2 (Incorrect usage)
For continuous operations, the acceleration time constant and the deceleration time constant
cannot be changed at each change of the servo motor speed. Therefore, even if you insert an
"STA", "STB", or "STD" command at a speed change, the command is invalid.

Command Description
SPN (500) Servo motor speed 500 [r/min] a)
STA (200) Acceleration time constant 200 [ms] b)
STB (300) Deceleration time constant 300 [ms] c)
MOV (500) Absolute value travel command 500 [x10°™ um] d) «—
SPN (1000) Servo motor speed 1000 [r/min] e)
STC (500) Acceleration/deceleration time 500 [ms] f) Disabled
constant <
MOVA (1000) Absolute value continuous travel 1000 [x10°™ um] )
command .
SPN (1500) Servo motor speed 1500 [r/min] h) Disabled
STC (100) Acceleration/deceleration time 100 [ms] i)
constant
MOVA (0) Absolute value continuous travel 0 [x10°™ pm] )
command
STOP Program stop

Servo motor
speed

b) Acceleration time constant

(200 ms) c) Deceleration time constant
e) Servo motor (300 ms)
x speed
a) Servo motor speed ", (1000 r/min)
Forward rotation (500 r/min) "
0 r/min Y

Reverse rotation

!
/g) Absolute value —

continuous travel
command
(1000 x 10°™um)

d) Absolute value \
travel command

(500 x 105™um) j) Absolute value continuous
travel command

(0 x 10°™ ym)

h) Servo motor
speed
(1500 r/min)

b) Acceleration time constant

(200 ms)

5- 14
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(c) Input/output commands (OUTON/OUTOF) and trip point commands (TRIP/TRIPI)

POINT

@Using [Pr. PT23] to [Pr. PT25], you can set the time until OUT1 (Program output
1) to OUT3 (Program output 3) are switched off. The commands are switched off
under the following conditions.

* The commands are switched off by the OUTOF command.

* The commands are switched off by a program stop.

@The "TRIP" and "TRIPI" commands have the following restrictions.

- The "MOV" or "MOVA" command cannot be used in combination with the
"TRIPI" command.

* The "MOVI" or "MOVIA" command cannot be used in combination with the
"TRIP" command.

* The "TRIP" and "TRIPI" commands do not execute the next step until the
servo motor passes the set address or travel distance. Set the commands
within the travel command range.

- Determine whether the servo motor has passed the set address or travel
distance by checking the actual position (for each command). Additionally,
determine whether the servo motor has passed the set address or travel
distance by checking both edges of the address increasing/decreasing
directions.

1) Program example 1
OUT1 (Program output 1) is switched on upon a program execution. When the program ends,
OUT1 (Program output 1) is switched off.

Command Description
SPN (1000) Servo motor speed 1000 [r/min]
STA (200) Acceleration time constant 200 [ms]
STB (300) Deceleration time constant 300 [ms]
MOV (500) Absolute value travel command 500 [x105™ um]
OUTON (1) Switch on OUT1 (Program output 1). a)
TIM (100) Dwell 100 [ms]
MOV (250) Absolute value travel command 250 [x105™ um]
TIM (50) Dwell 50 [ms]
STOP Program stop b)
Forward rotation
Servo motor speed 0 r/min ‘
Reverse rotation | 4‘—047
| Dwell , Dwell
oN ! (100 ms) ! (50 ms)
(OPLch-)rg1ram output 1) OFF J I—

5- 15
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2) Program example 2
Using [Pr. PT23] to [Pr. PT25], you can switch off OUT1 (Program output 1) to OUT3 (Program
output 3) automatically.

Parameter Name Setting Description
value
Pr. PT23 OUT1 output setting 20 Switch off OUT1 200 [ms] later. a)
time
Pr. PT24 OUT2 output setting 10 Switch off OUT2 100 [ms] later. b)
time
Pr. PT25 OUTS3 output setting 50 Switch off OUT3 500 [ms] later. c)
time
Command Description
SPN (500) Servo motor speed 500 [r/min]
STA (200) Acceleration time constant 200 [ms]
STB (300) Deceleration time constant 300 [ms]
MOV (1000) Absolute value travel command 1000 [x10°™ um]
OUTON (1) Switch on OUT1 (Program output 1).
OUTON (2) Switch on OUT2 (Program output 2).
OUTON (3) Switch on OUT3 (Program output 3).
STOP Program stop
Forward rotation / \
Servo motor speed 0 r/min ‘
Reverse rotation I
|
|
OUT1 ON ‘
(Program output 1) OFF J a) 200 ms |
ouT2 ON _,—|
(Program output 2) OFF b) 100 ms
ouT3 ON
(Program output 3) OFF J c) 500 ms JI_
»

A

5- 16
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3) Program example 3
When setting the position address where the "OUTON" or "OUTOF" command is executed by
using the "TRIP" or "TRIPI" command

Command Description
SPN (1000) Servo motor speed 1000 [r/min]
STA (200) Acceleration time constant 200 [ms]
STB (300) Deceleration time constant 300 [ms]
MOV (500) Absolute value travel command 500 [x105™ um]
TRIP (250) Absolute value trip point specification 250 [x10°™ pm] a)
OUTON (2) Switch on OUT2 (Program output 2). b)
TRIP (400) Absolute value trip point specification 400 [x10°™ pm] c)
OUTOF (2) Switch off OUT2 (Program output 2). d)
TIM (100) Dwell 100 [ms]
MOVI (500) Incremental value travel command 500 [x105™ um]
TRIPI (300) Incremental value trip point 300 [x105™ um] e)

specification

OUTON (2) Switch on OUT2 (Program output 2). f)
STOP Program stop 9)

a) 250 x 10°™um  ¢)400 x 10°™um  €) 300 x 10°™pm

Forward rotation
Servo motor speed 0 r/min

Reverse rotation

100 ms

e
RN

ouT2 ON | 1
(Program output 2) OFF

tot t t

b) d) f) 9)

5- 17
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4) Program example 4

Command Description

SPN (500) Servo motor speed 500 [r/min]
STA (200) Acceleration time constant 200 [ms]
STB (300) Deceleration time constant 300 [ms]
MOVI (600) Incremental value travel command 600 [x105™ um] a)
TRIPI (300) Incremental value trip point 300 [x10°™ um] b)

specification
OUTON (3) Switch on OUT3 (Program output 3). c)
SPN (700) Servo motor speed 700 [r/min]
MOVIA (700) Incremental value continuous travel 700 [x10°™ pm] d)

command
TRIPI (300) Incremental value trip point 300 [x105™ um] e)

specification
OUTOF (3) Switch off OUT3 (Program output 3). f)
STOP Program stop

a) Incremental value travel command 900 x 10°™ym
(600 x 105™pm) b) 300 x 105™um (a) MOVI (600) + e) TRIPI (300))
/ ? d) Incremental value
» , . | continuous travel
! \ ! command
Forward rotation / | ' l (700 x10°™pm)

Servo motor speed 0 r/min
Reverse rotation

OuT3 ON
(Program output 3) OFF

(d) Dwell (TIM)
Using the "TIM (setting value)" command, set the time from when the remaining distance under the
command is "0" until when the next step is executed.
The following shows operation examples of using this command in combination with the other
commands for reference.

1) Program example 1

Command Description
TIM (200) Dwell 200 [ms] a)
SPN (1000) Servo motor speed 1000 [r/min]
STC (20) Acceleration/deceleration time 20 [ms]
constant
MOV (1000) Absolute value travel command 1000 [x10°™ um]
STOP Program stop
a) 200 ms

Forward rotation

Servo motor speed 0 r/min

. |
Reverse rotation |
|
|
|

ST1 ON
(Forward rotation start) OFF _T

5- 18
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2) Program example 2

Command Description
SPN (1000) Servo motor speed 1000 [r/min]
STC (20) Acceleration/deceleration time 20 [ms]
constant
MOVI (1000) Incremental value travel command 1000 [x105™ pm]
TIM (200) Dwell 200 [ms] a)
OUTON (1) Switch on OUT1 (Program output 1). b)
MOVI (500) Incremental value travel command 500 [x10°™ um]
STOP Program stop
a) 200 ms
Forward rotation
Servo motor speed 0 r/min |
Reverse rotation \
|
|
OouT1 ON ‘,—‘—
(Program output 1) OFF T
b)
3) Program example 3
Command Description
SPN (1000) Servo motor speed 1000 [r/min]
STC (20) Acceleration/deceleration time 20 [ms]
constant
MOVI (1000) Incremental value travel command 1000 [x105™ pm]
OUTON (1) Switch on OUT1 (Program output 1). a)
TIM (200) Dwell 200 [ms] b)
MOVI (500) Incremental value travel command 500 [x10°™ pum]
STOP Program stop
b) 200 ms

Forward rotation

Servo motor speed 0 r/min

Reverse rotation

OUT1
(Program output 1)

5-19
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4) Program example 4

Command Description
SPN (1000) Servo motor speed 1000 [r/min]
STC (20) Acceleration/deceleration time 20 [ms]

constant

MOVI (1000) Incremental value travel command 1000 [x105™ pm]
TIM (200) Dwell 200 [ms] a)
OUTON (1) Switch on OUT1 (Program output 1). b)
TIM (300) Dwell 300 [ms] c)
MOVI (500) Incremental value travel command 500 [x10°™ um]
STOP Program stop

Servo motor speed 0 r/min

Forward rotation

a) 200 ms c) 300 ms

Reverse rotation

JENG S

OUT1 ON
(Program output 1) OFF
b)
5) Program example 5
Command Description
SPN (1000) Servo motor speed 1000 [r/min]
STC (20) Acceleration/deceleration time 20 [ms]
constant
MOVI (1000) Incremental value travel command 1000 [x105™ pm]
TIM (200) Dwell 200 [ms] a)
SYNC (1) Suspend the step until PI1 (Program input 1) is switched on.
MOVI (500) Incremental value travel command 500 [x10°™ um]
STOP Program stop
Forward rotation
Servo motor speed 0 r/min 1
Reverse rotation !
|
PI1 ON |
(Program input 1) OFF : T

a) Accepts PI1 after 200 ms.
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6) Program example 6

Command Description
SPN (1000) Servo motor speed 1000 [r/min]
STC (20) Acceleration/deceleration time 20 [ms]
constant
MOVI (1000) Incremental value travel command 1000 [x105™ pm]
SYNC (1) Suspend the step until PI1 (Program input 1) is switched on.
TIM (200) Dwell 200 [ms] a)
MOVI (500) Incremental value travel command 500 [x10°™ um]
STOP Program stop
a) 200 ms
Forward rotation
Servo motor speed 0 r/min ‘
Reverse rotation |
|
|
ON ;
(Program input 1) OFF T

(e) Interrupt positioning (ITP)

POINT

@For positioning with the "ITP" command, the stop position varies depending on
the servo motor speed when the "ITP" command becomes enabled.
@ In the following cases, the program does not execute the "ITP" command and
proceeds to the next step.
* When the setting value of the "ITP" command is smaller than that of the travel

* When the remaining distance under the "ITP" command is equal to or less

* While the servo motor decelerates

command set by the "MOV", "MOVI", or "MOVA" command

than the travel distance under the "ITP" command

When an "ITP" command is used in the program, starting from the position where P11 (Program input
1) to PI3 (Program input 3) are switched on, the servo motor rotates a distance of the set value and

stops.

When using the "ITP" command, make sure to position the command preceding a "SYNC"

command.
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1) Program example 1

Command Description
SPN (500) Servo motor speed 500 [r/min]
STA (200) Acceleration time constant 200 [ms]
STB (300) Deceleration time constant 300 [ms]
MOV (600) Absolute value travel command 600 [x10°™ um]
SPN (100) Servo motor speed 100 [r/min]
MOVA (600) Continuous travel command 600 [x10°™ um]
SYNC (1) Suspend the step until PI1 (Program input 1) is switched on. a)
ITP (200) Interrupt positioning 200 [x10°™ um] b)
STOP Program stop
P1
Forward rotation N N

Servo motor speed 0 r/min

Reverse rotation P1 + b) (200 x 105™ um)

T T~~~ N
|
|
|
|
|
|
|
|

PI1 ON —
(Program input 1) OFF T<7 Waiting for PI1 on (a))
by SYNC (1)

2) Program example 2
When the travel distance set by the "ITP" command is smaller than the travel distance required
for deceleration, the actual deceleration time constant becomes smaller than the setting value of

the "STB" command.

Command Description
SPN (500) Servo motor speed 500 [r/min]
STA (200) Acceleration time constant 200 [ms]
STB (300) Deceleration time constant 300 [ms]
MOV (1000) Absolute value travel command 1000 [x10°™ um]
SYNC (1) Suspend the step until PI1 (Program input 1) is switched on. a)
ITP (50) Interrupt positioning 50 [x10°™ pm] b)
STOP Program stop

Forward rotation

Servo motor speed 0 r/min

Reverse rotation P1 +b) (50 x 105™ um)

PI1 ON iti
) <+«—— Wiaiting for P11 on (a
(Program input 1) OFF T by ISIYI%C (1) @)
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(f) External pulse count (COUNT)
When the number of input pulses of the manual pulse generator becomes larger than the value set
for the "COUNT" command, the next step is executed. Setting "0" clears cumulative input pulses.

Command Description
COUNT (500) Wait for the next step until the number of input pulses of the manual pulse generator reaches 500
[pulse]. a)
SPN (500) Servo motor speed 500 [r/min]
STA (200) Acceleration time constant 200 [ms]
STB (300) Deceleration time constant 300 [ms]
MOV (1000) Absolute value travel command 1000 [x105™ pm]
TRIP (500) Trip point specification 500 [x10°™ um] b)
COUNT (0) Clear cumulative input pulses. c)
STOP Program stop

b) 500 [x10°™ um]

Forward rotation

Servo motor speed 0 r/min

|
|
|
|
|
|
|
|
) |
Reverse rotation |
|

Manual pulse generator

Cumulative input pulses a) 500 [pulse] T

c) Clear cumulative input pulses.
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(g) Step repeat instruction (FOR...NEXT)

POINT

@You cannot insert "FOR...NEXT" commands between a "FOR" command and a
"NEXT" command.

The steps between the "FOR (Setting value)" and the "NEXT" commands are repeated for the set
number of times. Setting "0" repeats the operation endlessly.
For how to stop the program in this status, refer to section 5.2.4 (4).

Command Description
SPN (1000) Servo motor speed 1000 [r/min]
STC (20) Acceleration/deceleration time 20 [ms]

constant

MOV (1000) Absolute value travel command 1000 [x10°™ um]
TIM (100) Dwell 100 [ms]
FOR (3) Start of step repeat instruction 3 [time] a)
MOVI (100) Incremental value travel command 100 [x10°™ pm] b)
TIM (100) Dwell 100 [ms]
NEXT End of step repeat instruction c)
FOR (2) Start of step repeat instruction 2 [time] d)
MOVI (200) Incremental value travel command 200 [x105™ um] e)
TIM (100) Dwell 100 [ms]
NEXT End of step repeat instruction f)
STOP Program stop

Servo motor speed 0 r/min
Reverse rotation

Forward rotation

b) Incremental value
travel command
(100 x 105™pm)

d) Incremental value

travel command
(200 x 105™pym)

¥

K]

1000

1100 1200 1300

1500

1700

a)c)

&)
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(h) Number of program executions command (TIMES)

By setting the number of program executions for the "TIMES (Setting value)" command, which is
positioned at the start of the program, you can repeat the execution of the program. To execute the
program one time, the "TIMES" command is not required. Setting "0" repeats the operation
endlessly. For how to stop the program in this status, refer to section 5.2.4 (4).

Command Description

TIMES (2) Number of program executions 2 [time] a)
command

SPN (1000) Servo motor speed 1000 [r/min]

STC (20) Acceleration/deceleration time 20 [ms]
constant

MOVI (1000) Incremental value travel command 1000 [x10°™ um] b)

TIM (100) Dwell 100 [ms]

STOP Program stop

b) Incremental value travel command
(100 x 105™pm)

Forward rotation

Servo motor speed 0 r/min

Reverse rotation 1000 1200

a)
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(i) Current position latch (LPOS)

POINT

@When the current position is stored using LPS (Current position latch input), the
value varies depending on the servo motor speed at switch-on of LPS.
@ The program does not proceeds to the next step until LPS (Current position

latch input) is switched on.

@ The stored data is not cleared without power-off of the servo amplifier.

@ After the input of LPS (Current position latch input) becomes valid by the
"LPOS" command, the input is cleared in the following conditions.
* When the rising edge of LPS (Current position latch input) is detected

* When the program ends
* When the operation mode is changed
= When the servo motor forcibly stops

* When an alarm occurs

* When the servo motor enters the servo-off status

The current position at switch-on of LPS (Current position latch input) is stored. The stored position

data can be read with the communication function.

The current position latch function, which is set during the execution of the program, is reset when
the program ends. The function is also reset at an operation mode change, forced stop, alarm
occurrence, or servo-off. The function is not reset at a temporary stop only.

Command Description
SPN (500) Servo motor speed 500 [r/min]
STA (200) Acceleration time constant 200 [ms]
STB (300) Deceleration time constant 300 [ms]
MOV (1000) Absolute value travel command 1000 [x105™ pm]
LPOS Set a current position latch. a)
STOP Program stop

Servo motor speed 0 r/min
Reverse rotation

Current position
LPS (Latch input)

Current position300 [x105™ pm]
is memorized.

Forward rotation

ON
OFF

i

1000

LPS turns on at on edge

by LPOS. (a))
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(i) Indirect specification with general purpose registers (R1 to R4, D1 to D4)
You can indirectly specify the setting values of the "SPN", "STA", "STB", "STC", "STD", "MOV",
"MOVI", "MOVA", "MOVIA", "TIM", and "TIMES" commands.
The value, which is stored in each general purpose register (R1 to R4, D1 to D4), is used as the
setting value of each command.
While the program is not executed by a communication command, you can change the general
purpose registers by using MR Configurator2 or a communication command.
The data of the general purpose registers is erased at power-off of the servo amplifier. Note that you
can store the data of the general purpose registers (R1 to R4) in EEP-ROM.
The setting range of each general purpose register is that of the instruction for which each register is
used.
The following explains a case where the general purpose registers are set as shown below before
the execution of the program.

General purpose register Setting

R1 1000

R2 2000

D1 200

D2 300

Command Description
SPN (1000) Servo motor speed 1000 [r/min] a)
STA (D1) Acceleration time constant D1 =200 [ms] b)
STB (D2) Deceleration time constant D2 =300 [ms] c)
MOVI (R1) Incremental value travel command R1 =1000 [><’IOSW| um] d)
TIM (100) Dwell 100 [ms] e)
MOVI (R2) Incremental value travel command R2 =2000 [x10°™ pm] f)
STOP Program stop
b) D1 =200 ms c)D2=300ms b)D1=200ms c) D2 =300 ms

a) 1000 r/min ————X— 71/ 777777777 \; /

Forward rotation

Servo motor speed 0 r/min T T
Reverse rotation s™ sTM™
d) R1=1000 x 10> "um e) Dwell f) R2 =2000 x 10° “pm

(100 ms)
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(k) Home position return command (ZRT)
Perform a home position return.
Set the home position with a parameter. (Refer to section 5.4.)
With the "ZRT" command, the program proceeds to the next step after the home position return

completion.
POINT
@ If the home position return has not completed successfully, [AL. 96 Home
position return incomplete warning] occurs. In this case, the program proceeds
to the next step without a stop. Since the home position return is incomplete, the
travel command is invalid.
@For precautions for using linear servo motors or fully closed loop system, refer to
section 4.4.15 and 4.4.16.
Command Description
SPN (500) Servo motor speed 500 [r/min] a)
STA (200) Acceleration time constant 200 [ms] b)
STB (300) Deceleration time constant 300 [ms] c)
ZRT Home position return d)
MOV (500) Absolute value travel command 500 [x105™ um] e)
STOP Program stop
Item Used parameter Setting
Dog type home position [Pr. PT04] o
return
H'ome' position return [Pr. PT04] "__ 0 _" (Address increasing direction)
direction
Dog input polarity [Pr. PT29] - c;n_)1 (Detects dog when DOG (proximity dog)
Home position return speed [Pr. PTO5] 100 [r/min]
Creep speed [Pr. PTO6] 50 [r/min]
Home position shift distance | [Pr. PT07] 0[x10°™pm]
Home pO.SItIOIjl return [Pr. PC30] 100 [ms]
acceleration time constant
Home position return
deceleration time constant [Pr. PC31] 200 [ms]
Home position return position [Pr. PTO8] 0
data
b) Acceleration time constant
o (200 ms) c) Deceleration time
Acceleration time constant  peceleration time constant constant
of home position return of home position return \ (300 ms)
(100 ms) (200 ms)
Creep speed a) Servo motor speed
. (50 r/min) (500 r/min)
Home p??ggn/re}u;n speed 3\ i
H rrmin
Servo motor Sc:mﬁ]rd rotation v l
speed Reverse rotation ! . Proximity dog ! !
Z-phase 0 N ‘

Position address
e) Absolute value travel command 500

(500 x 10°™um)
ome position return completion

d) Home position return command

I —of---
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(I) Torque limit value switching (TLP/TLN/TQL)
Using the maximum torque as 100.0%, limit the generated torque of the servo motor.

1) Program example

Command Description
SPN (1500) Servo motor speed 1500 [r/min]
STA (100) Acceleration time constant 100 [ms]
STB (200) Deceleration time constant 200 [ms]
MOV (1000) Absolute value travel command 1000 [x105™ pm]
SYNC (1) Suspend the step until PI1 (Program input 1) is switched on. a)
TLP (800) Forward rotation torque limit 800 [0.1%] b)
SYNC (2) Suspend the step until PI2 (Program input 2) is switched on. c)
TLN (500) Reverse rotation torque limit 500 [0.1%)] d)
TIM (100) Dwell 100 [ms] e)
MOV (500) Absolute value travel command 1000 [x105™ pm]
SYNC (3) Suspend the step until PI3 (Program input 3) is switched on. f)
TQL (300) Torque limit 300 [0.1%] 9)
STOP Program stop h)
h) Program sto
Servo motor speed fo‘{;"tviﬁgd T / \e) 100 ms ) Prog P
0 r/min
Reverse !
rotation ‘
Forward rotation torque limit [Pr. PA11] setting X 80.0% X 30.0% X[Pr. PA11] setting

b) Forward rotation torque limit ﬂ g) Torque limit

|

|

‘ !
Reverse rotation torque limit [Pr. PA12] setting \ ><

|
50.0% X 300%  X[Pr. PA12] setting
| I d) Reverse rotation [\ g) Torque limit' Torque limit value
| ‘ torque limit | returns to parameter
\ ‘ setting value by
ON ! | ! program stop.
PI1 (Program input 1) - |a)Pl1-on ] V
|
) [
ON \
PI2 (Program input 2) OFF | c) PI2-on |
ON |
PI3 (Program input 3) OFF | f) P13-on
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5.2.3 Basic settings of signals and parameters

(1) Parameter

(a) Setting range of the position data

The following shows the setting of [Pr. PAO1].

[Pr. PTO1]
Command method Travel command Positioning . . Position data input range
Position data unit
command method
0 [mm] |-999999 to 999999 [x10°™ um]
Absolute value travel 1 linch] | -999999 to 999999 [x10 © ™ inch]
command 2 d 360.000 to 360.000
("MOV", "MOVA") _2__ [degree] |- . o) .
Absolute value 0 _3__ [pulse] |-999999 to 999999
Ll - _0__ [mm] | -999999 to 999999 [x10°™ ym]
Incremental value 1 linch] | -999999 to 999999 [x10 ™ inch]
travel command 2 d 999.999 to 999.999
("MOVI", "MOVIA") _2__ [degree] [-999.999 to 999.
3 [pulse] |-999999 to 999999
0 _ [mm] |-999999 to 999999 [x10°™ um]
Incremental value | meremental value 1 linch] | -999999 to 999999 [x10 ©™ inch]
command method travel command 1
("MOVI", "MOVIA") _2__ [degree] |-999.999 to 999.999
3 [pulse] |-999999 to 999999

(b) Rotation direction selection/travel direction selection ([Pr. PA14])
Select the servo motor rotation direction when ST1 (Forward rotation start) is switched on.

[Pr. PA14] setting

Servo motor rotation direction
when ST1 (Forward rotation
start) is switched on

0
(Initial value)

CCW rotation with + position data
CW rotation with - position data

1

CW rotation with + position data
CCW rotation with - position data

Forward rotation
(CCw)

Reverse rotation
(Cw)
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(c) Feed length multiplication ([Pr. PTO03])
Set the feed length multiplication factor (STM) of the position data.

[Pr. PT03] setting : Position data input range
[mm] [inch] [degree] (Note) [pulse] (Note)
i 0 -999.999 t0 999.999 [ -99.9999 to 99.9999
(Initial value)
1 -9999.99 t0 9999.99 | -999.999 to 999.999 | -360.000 to 360.000 -999999 to 999999
2 -99999.9 t0 99999.9 | -9999.99 to 9999.99
___3 -999999 to 999999 -99999.9 to 99999.9

Note. The feed length multiplication setting ([Pr. PT03]) is not applied to the unit multiplication factor. Adjust the unit
multiplication factor in the electronic gear setting ([Pr. PA06] and [Pr. PAQ7]).

(2) Signal
Select a program with DIO to DI7 and switch on ST1 to perform the positioning operation according to
the set program. At this time, ST2 (Reverse rotation start) is invalid.

Item Used device Setting

Program operation method

. Switch on MDO.
selection

MDO (Operation mode selection 1)

DIO
DI
DI2
DI3
Dl4
DI5

Program No. selection 1)
Program No. selection 2)
Program No. selection 3)
Program No. selection 4)
Program No. selection 5)
Program No. selection 6)
DI6 (Program No. selection 7)
DI7 (Program No. selection 8)
ST1 (Forward rotation start)

Program selection Refer to section 2.3 (1).

~ N~~~ o~~~

Start Switch on ST1 to execute the program operation.
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5.2.4 Timing chart of the program operation

(1) Operation condition

The following shows a timing chart when the program below is executed after the home position return
completion under the absolute value command method.

Program No. Description
SPN (1000) Servo motor speed 1000 [r/min]
STC (100) Acceleration/deceleration time 100 [ms]
constant
MOV (5000) Absolute value travel command 5000 [x10°™ um] Travel command 1
SYNC (1) Suspend the step until PI1 (Program input 1) is switched on.
STC (50) Acceleration/deceleration time 50 [ms]
constant
MOV (7500) Absolute value travel command 7500 [x105™ um] Travel command 2
STOP Program stop
Program No. Description
SPN (1000) Servo motor speed 1000 [r/min]
STC (100) Acceleration/deceleration time 100 [ms]
constant
MOV (2500) Absolute value travel command 2500 [x10°™ pm] Travel command 3
SYNC (1) Suspend the step until PI1 (Program input 1) is switched on.
STC (50) Acceleration/deceleration time 50 [ms]
constant
MOV (5000) Absolute value travel command 5000 [x10°™ um] Travel command 4
STOP Program stop

(2) Timing chart

MDO ON
(Operation mode selection 1) OFF
ON
SON (Servo-on) OFF
) ON
ST1 (Forward rotation start) OFF
PI1 (Program input 1) ON
OFF

Program No.

Forward rotation
Servo motor speed 0 r/min

Reverse rotation

PED (Position end) 8':F
ON

RD (Ready) OFF
ON

ALM (Malfunction) OFF

(Note) (Note)
3I ms or 3 msor

[ )45—N [ N5—N

| '5ms or ! o ms or

| | longer | | longer f

| | ——p | | ——p

! ! 15 ms or longer | ! 15 ms or longer

) | | | | |
| 1 | | 2 |
! 3msor | 3msor | 3msor | 3msor
|1 shorter 1 shorter i shorter 1 shorter

[ |

| | |

b ; Travel

. X | command 3
| Travel

|

| |
| | |
| Travel -
| command 2| |
| |

| | |

| | | |
rcommand 11 I I I
| | | | |
| | | |
| | | |

[ ]

Note. The detection of external input signals is delayed by the set time in the input filter setting of [Pr. PD29]. Considering the output

signal sequence from the cont
selection earlier.

roller and signal variations due to hardware, configure a sequence that changes the program
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©)

(4)

Temporary stop/restart

When TSTP is switched on during the automatic operation, deceleration is performed using the
deceleration time constant under the executing travel command to make a temporary stop. An operation
for the remaining travel distance will be started by switching TSTP off and on (on-edge detection).

This function will not operate even if ST1 (Forward rotation start) is switched on during the temporary
stop. When the operation mode is changed from the automatic mode to the manual mode during the
temporary stop, the remaining travel distance is cleared and the program ends. Switching on TSTP
again will not restart the program. To start the program, switch on ST1 (Forward rotation start) again.
The temporary stop/restart input does not function during a home position return or JOG operation.

The timing chart is the same as that of the point table operation mode. Refer to 4.2.2 (3) (e).

How to stop the program

To stop the executing program, switch on TSTP (Temporary stop/restart) to stop the positioning
operation, and then switch on CR (Clear). At this time, the remaining distance under the command is
cleared, and the program ends.

Switching on TSTP again will not restart the positioning operation.

To start the program, switch on ST1 (Forward rotation start) again.

Program termination condition
The following shows the conditions for terminating the executing program.

Termination condition Restart condition

Switch on ST1 (Forward rotation start). The program starts from the

Execution of STOP (Program stop) beginning

When switching the automatic
operation mode to the manual
operation mode

After switching the mode to the automatic operation mode, switch on ST1.
The program starts from the beginning.

When the hardware stroke limit is After LSP and LSN are switched on, switch on ST1. The program starts from
detected the beginning.
When the software stroke limit is After the machine travels to the software stroke limit range, switch on ST1.

detected ([Pr. PT15] to [Pr. PT18]) The program starts from the beginning.

After resetting the base circuit shut-off, switch on ST1. The program starts

At base circuit shut-off from the beginning.
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5.3 Manual operation mode

For the machine adjustment, home position adjustment, and others, you can shift the position to any position
with a JOG operation or manual pulse generator.

5.3.1 JOG operation

(1) Setting
According to the purpose of use, set input signals and parameters as shown below. In this case, DIO
(Program No. selection 1) to DI7 (Program No. selection 8) are invalid.

Item Used device/parameter Setting
Manugl operation mode MDO (Operation mode selection 1) Switch off MDO.
selection
Servo motor rotation direction | [Pr. PA14] Refer to (2) of this section.
JOG speed [Pr. PT13] Set the servo motor speed.
Acceleration time constant [Pr. PCO1] Set the acceleration time constant.
Deceleration time constant [Pr. PCO2] Set the deceleration time constant.
S-pattern . L
acceleration/deceleration time | [Pr. PCO3] Set the S-pattern acceleration/deceleration time
constant constants.

(2) Servo motor rotation direction

Servo motor rotation direction

[Pr. PA14] setting ST1 (Forward rotation start) | ST2 (Reverse rotation start)
on on
0 CCW rotation CW rotation
1 CW rotation CCW rotation

ST1:on
Forward rotation (CC

ST2: on

Reverse rotation (CW) Reverse rotation (CW)
ST2: on ST1:on
[Pr. PA14]: 0 [Pr. PA14]: 1

(3) Operation
When ST1 is switched on, the servo motor rotates using the JOG speed set in [Pr. PT13] and the
acceleration/deceleration constants set with [Pr. PC02] and [Pr. PCO03]. For the rotation direction, refer to
(2) of this section. Switching on ST2 rotates the servo motor opposite to the direction of ST1 (Forward
rotation start).
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(4) Timing chart
SON (Servo-on)
RD (Ready)

ALM (Malfunction)

MDO
(Operation mode selection 1)

PED
(Position end)

Forward rotation

Servo motor speed 0 r/min

Reverse rotation

ST1 (Forward rotation start)

ST2 (Reverse rotation start)

ON
OFF !
>t

ON !
OFF 80 ms

ON
OFF
ON

OFF

ON
OFF

o N
OFF

Forward rotation JOG

ON
OFF

5.3.2 Manual pulse generator operation

(1) Setting

Reverse rotation JOG

POINT

@ To enhance noise tolerance, set" 2 " to [Pr. PA13] when the command
pulse frequency is 500 kpulses/s or less, or set" 3 __"to [Pr. PA13] when the
command pulse frequency is 200 kpulses/s or less.

According to the purpose of use, set input signals and parameters as shown below. In this case, DIO
(Program No. selection 1) to DI7 (Program No. selection 8) are invalid.

Item

Setting method

Setting

selection

Manual operation mode

MDO (Operation mode selection 1)

Switch off MDO.

multiplication

Manual pulse generator

[Pr. PTO3]

Set the multiplication factor for the pulses
generated from the manual pulse generator.
For details, refer to (3) of this section.

Servo motor rotation direction | [Pr. PA14]

Refer to (2) of this section.

input form

Command input pulse train

[Pr. PA13]

Set"__ _ 2" (A/B-phase pulse train).

Pulse train filter selection [Pr. PA13]

Setotherthan" 0 _ "and" 1 _ "
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(2) Servo motor rotation direction

Servo motor rotation direction
[Pr. PA14] setting Manual pulse generator Manual pulse generator
operation: forward rotation operation: reverse rotation
0 CCW rotation CW rotation
1 CW rotation CCW rotation

\{

Reverse rotation (CW)

(3) Manual pulse generator multiplication
(a) Setting with input signals
In "Device setting" of MR Configurator2, set TPO (Manual pulse generator multiplication 1) and TP1
(Manual pulse generator multiplication 2) for input signals.

TP1 (Pulse generator | TPO (Pulse generator | Servo motor rotation multiplication Travel distance
multiplication 2) multiplication 1) to manual pulse generator rotation ]
(Note) (Note) amount [mm] [inch] [degree] [pulse]

0 0 [Pr. PTO3] setting valid
0 1 1 time 0.001 0.0001 0.001 1
1 0 10 times 0.01 0.001 0.01 10
1 1 100 times 0.1 0.01 0.1 100

Note. 0: Off

1: On

(b) Setting with a parameter
Using [Pr. PT03], set the servo motor rotation multiplication factor for the rotation amount of the

manual pulse generator.

[Pr. PT03] setting Servo motor rotation multiplication to manual pulse Travel distance
' generator rotation amount [mm] [inch] [degree] [pulse]
~ 0. 1 time 0.001 0.0001 0.001 1
KN 10 times 0.01 0.001 0.01 10
~ 2 100 times 01 0.01 01 100

(4) Operation
Turning the manual pulse generator rotates the servo motor. For the rotation direction of the servo
motor, refer to (2) of this section.
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5.4 Home position return mode

POINT

@Before performing the home position return, make sure that the limit switch
operates.

@ Check the home position return direction. An incorrect setting will cause a
reverse running.

@Check the proximity dog input polarity. Otherwise, it may cause an overrun and
malfunction.

@In the following cases, make sure that the Z-phase has been passed through
once before performing a home position return.

- When an incremental linear encoder is used in the linear servo motor control
mode
* When an incremental external encoder is used in the fully closed loop control
mode
* When a servo amplifier is used in the DD motor control mode
Z-phase unpassed will trigger [AL. 90.5 Home position return incomplete
warning].

@For servo amplifiers with software version B6 or earlier, the dog type last Z-
phase reference home return and dogless Z-phase reference home position
return cannot be used in the following operation modes.

* Fully closed loop control mode using an incremental linear encoder

* Linear servo motor control mode using an incremental linear encoder

- Direct drive motor control mode

Setting [Pr. PT0O4 Home position return type]to" ~ 8"or" A" will trigger
[AL. 37 Parameter error].

5.4.1 Summary of home position return

A home position return is performed to match the command coordinates with the machine coordinates.
Under the incremental method, each power-on of the input power supply requires the home position return.
In the absolute position detection system, once you have performed the home position return at machine
installation, the current position will be retained even if the power supply is shut off. Therefore, the home
position return is unnecessary when the power supply is switched on again.

This section shows the home position return methods of the servo amplifier. Select the optimum method
according to the configuration and uses of the machine.

This servo amplifier has the home position return automatic retract function. When the machine stops
beyond or on a proximity dog, this function automatically moves the machine back to the proper position to
perform the home position return. Manually moving the machine by the JOG operation or others is
unnecessary.
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(1) Home position return type
Select the optimum home position return type according to the machine type or others.

proximity dog. After the rear end is passed,
the position is shifted by the travel distance.
Then, the position specified by the first Z-
phase signal or the position of the Z-phase
signal shifted by the specified home position
shift distance is used as the home position.

Type Home position return method Feature

Dog type Deceleration starts at the front end of a - General home position return method using a
proximity dog. After the rear end is passed, proximity dog
the position specified by the first Z-phase - The repeatability of the home position return is high.
signal or the position of the first Z-phase - The machine is less loaded.
signal shifted by the specified home position | . (seq when the width of the proximity dog can be set
shift distance is used as the home position. equal to or greater than the deceleration distance of
The servo amplifier internally recognizes the the servo motor.
Z-phase signal one time per servo motor
revolution. The Z-phase signal cannot be
used as an output signal.

Count type Deceleration starts at the front end of a - Home position return method using a proximity dog

- Used to minimize the length of the proximity dog.

Data set type

The position shifted by any distance
manually is used as the home position.

- No proximity dog is required.

Stopper type

A workpiece is pressed against a
mechanical stopper, and the position where
it is stopped is used as the home position.

- Since the workpiece collides with the mechanical
stopper, the home position return speed must be low
enough.

- The strength of the machine and stopper must be
increased.

Home position ignorance
(servo-on position as home
position)

The position at servo-on is used as the
home position.

Dog type rear end reference

Deceleration starts at the front end of a
proximity dog. After the rear end is passed,
the position is shifted by the travel distance
after proximity dog and the home position
shift distance. The position after the shifts is
used as the home position.

- The Z-phase signal is not required.

Count type front end
reference

Deceleration starts at the front end of a
proximity dog. The position is shifted by the
travel distance after proximity dog and the
home position shift distance. The position
after the shifts is used as the home position.

- The Z-phase signal is not required.

Dog cradle type

Atfter the front end of a proximity dog is
detected, the position specified by the first
Z-phase signal is used as the home
position.

Dog type last Z-phase
reference

After the front end of a proximity dog is
detected, the position is shifted away from
the proximity dog in the reverse direction.
Then, the position specified by the first Z-
phase signal or the position of the first Z-
phase signal shifted by the home position
shift distance is used as the home position.

Dog type front end reference

Starting from the front end of a proximity
dog, the position is shifted by the travel
distance after proximity dog and the home
position shift distance. The position after the
shifts is used as the home position.

- The Z-phase signal is not required.

Dogless Z-phase reference

The position specified by the first Z-phase
signal, or the position of the first Z-phase
signal shifted by the home position shift
distance is used as the home position.
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(2) Parameters for home position return
To perform the home position return, set each parameter as follows.

(a) Select the home position return type with [Pr. PT0O4 Home position return typel].
[Pr. PT04]

Eﬂﬂ

Home position return type

: Dog type (rear end detection, Z-phase reference)

: Count type (front end detection, Z-phase reference)
: Data set type

: Stopper type

: Home position ignorance (servo-on position as home position)
: Dog type (rear end detection, rear end reference)

: Count type (front end detection, front end reference)
: Dog cradle type

: Dog type (front end detection, Z-phase reference)

: Dog type (front end detection, front end reference)
A: Dogless type (Z-phase reference)

OCONOOPWN-O

(b) Select the starting direction for the home position return with [Pr. PT04 Home position return type].
Setting "0" starts the home position return in the address increase direction from the current position.
Setting "1" starts the home position return in the address decrease direction from the current
position.

[Pr. PTO4]

Home position return direction
0: Address increasing direction
1: Address decreasing direction

(c) Select the polarity where the proximity dog is detected with the DOG (Proximity dog) polarity
selection of [Pr. PT29 Function selection T-3]. Setting "0" detects the dog when DOG (Proximity dog)
is off. Setting "1" detects the dog when DOG (Proximity dog) is on.

[Pr. PT29]

—[ DOG (Proximity dog) polarity selection

0: Detection with off
1: Detection with on

(3) Program
Select a program containing a "ZRT" command, which performs the home position return.
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5.4.2 Dog type home position return

This is a home position return method using a proximity dog. Deceleration starts at the front end of the
proximity dog. After the rear end is passed, the position specified by the first Z-phase signal, or the position
of the first Z-phase signal shifted by the specified home position shift distance is used as the home position.

(1) Device/parameter
Set input devices and parameters as shown below.

Item Used device/parameter Setting

Automatic operation mode of

the program method MDO (Operation mode selection 1) Switch on MDO.

Dog type home position __ 0: Select the dog type (rear end detection/zZ-

return [Pr. PT04] Ehase reference).
Home position return Refer to (2) of section 5.4.1 to select the home
N [Pr. PT04] . o

direction position return direction.

Dog input polarity [Pr. PT29] Refer to (2) of section 5.4.1 to select the dog input
polarity.

Home position return speed [Pr. PTO5] Set the rotation speed specified until a dog is
detected.

Set the rotation speed specified after a dog is

Creep speed [Pr. PTO6] detected

Set this item to shift the home position, which is
Home position shift distance | [Pr. PTO07] specified by the first Z-phase signal after the rear
end of a proximity dog is passed.

Home position return The acceleration time constant set for [Pr. PC30]

acceleration time constant [Pr. PC30] is used.
Home position return The deceleration time constant set for [Pr. PC31]
oo [Pr. PC31] .

deceleration time constant is used.

Home position return position Set the current position at the home position return
[Pr. PTO8] ;

data completion.

Proaram DIO (Program No. selection 1) to Select a program containing a "ZRT" command,

9 DI7 (Program No. selection 8) which performs the home position return.

(2) Length of the proximity dog
To generate the Z-phase signal of the servo motor during the detection of DOG (Proximity dog), set the
length of the proximity dog that satisfies equations (5.1) and (5.2).

vV td

.

L, 2

L,: Length of the proximity dog [mm]
V: Home position return speed [mm/min]
td: Deceleration time [s]

L,: Length of the proximity dog [mm]
AS: Travel distance per servo motor revolution [mm]
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(3) Timing chart
The following shows a timing chart after a program containing a "ZRT" command is selected.

MDO (Operation mode selection 1) ON
OFF
MEND (Travel completion) ON ,—
OFF ‘ !
PED (Position end) ON ; I —
OFF T }‘
CPO (Rough match) ON o
OFF ! D
ZP ON l ! '7
(Home position return completion) OFF : L
Acceleration time constant Deceleration time constant 3 3
Home position return speled Home position shift distance | |
! ! Creep speed .1 Home position
Forward rotation | | ! A/
Servo motor speed 0 r/min — . ‘ :V /
Reverse rotation L¢3 M8 Or shorter U | T
L : Proximity dog Home position return position data
7 |
: G, |
Z-phase ON : | ! |-|
ore - L e [
ON 1 ' 3
DOG (Proximity dog) OFF |
_ ON ‘
ST1 (Forward rotation start) OFF _':.l 5 ms or longer
ST2 (Reverse rotation start) 8:;":

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.

(4) Adjustment
For the dog type home position return, adjust the setting so that the Z-phase signal is always generated
during the detection of a dog. Make an adjustment so that the rear end of DOG (Proximity dog) is
positioned almost at the center between the position specified by a Z-phase signal and the position
specified by the next Z-phase signal.
The generation position of the Z-phase signal can be checked with "Position within one-revolution" of
"Status Display" on MR Configurator2.

0 Resolution/2 0

Servo motor Z-phase 1 1
|

|
Proximity dog

| |
DOG (Proximity dog)gltlF 1 |
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5.4.3 Count type home position return

For the count type home position return, after the front end of a proximity dog is detected, the position is
shifted by the distance set for [Pr. PT09 Travel distance after proximity dog]. Then, the position specified by
the first Z-phase signal is used as the home position. Therefore, when the on time of DOG (Proximity dog) is
10 ms or more, the length of the proximity dog has no restrictions. Use the count type home position return
when you cannot use the dog type home position return because the length of the proximity dog cannot be
reserved, when you input DOG (Proximity dog) electrically from the controller, or other cases.

(1) Device/parameter
Set input devices and parameters as shown below.

Item Used device/parameter Setting

Automatic operation mode of
the program method

Count type home position

MDO (Operation mode selection 1) Switch on MDO.

_ _ 1: Select the count type (front end detection

return [Pr. PT04] E-phase reference).

Home position return [Pr. PT04] Refer to (2) of section 5.4.1 to select the home
direction ’ position return direction.

Dog input polarity [Pr. PT29] Fl?cc)elf:rgt;o (2) of section 5.4.1 to select the dog input
Home position return speed [Pr. PTO5] jg:;:te;drotatlon speed specified until a dog is
Creep speed [Pr. PTO6] jg:;:tidrotatlon speed specified after a dog is

After the front end of a proximity dog is passed,
the position is shifted by the travel distance and
then is specified by the first Z-phase signal. Set
this item to shift the position of the first Z-phase
signal.

Set the travel distance specified after the front end

Home position shift distance | [Pr. PT07]

Travel distance after proximity

dog [Pr. PT09] of the proximity dog is passed.

Home position return The acceleration time constant set for [Pr. PC30]
s [Pr. PC30] .

acceleration time constant is used.

Home position return The deceleration time constant set for [Pr. PC31]
oo [Pr. PC31] .

deceleration time constant is used.

Home position return position [Pr. PTO8] Set the current position at the home position return

data

completion.

Program

DIO (Program No. selection 1) to
DI7 (Program No. selection 8)

Select a program containing a "ZRT" command,
which performs the home position return.
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(2) Timing chart

The following shows a timing chart after a program containing a "ZRT" command is selected.

MDO (Operation mode selection 1) ON

OFF
ON
MEND (Travel completion) OFF
PED (Position end) SEF |
ON ‘ -
CPO (Rough match) OFF } o
pa ON | I

(Home position return completion) OFF

|
Acceleration time constant

Deceleration time constant

Forward rotation

Home position return speed /

Creep speed

Home position
shift distance

Servo motor speed 0 r/min —
Reverse rotation M

Travel distance after

Proximity dog

QO nn o

I

3 proximity dog
ON ! |
Z-phase OFF !
ON :
DOG (Proximity dog) OFF |
. ON ‘
ST1 (Forward rotation start) OFF _':l 5 ms or longer
ST2 (Reverse rotation start) ON
OFF

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the

home position return completion.
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5.4.4 Data set type home position return

To specify any position as the home position, use the data set type home position return. To shift the
position, you can use the JOG operation, the manual pulse generator operation, or others. The data set type
home position return can be performed only at servo-on.

(1) Device/parameter
Set input devices and parameters as shown below.

Item Used device/parameter Setting

Automatic operation mode of

the program method MDO (Operation mode selection 1) Switch on MDO.

Data set type home position

[Pr. PTO4] _ _ _ 2: Select the data set type.
return
Home position return position Set the current position at the home position return
[Pr. PT08] .
data completion.
Proaram DIO (Program No. selection 1) to Select a program containing a "ZRT" command,
9 DI7 (Program No. selection 8) which performs the home position return.

(2) Timing chart

ON

SON (Servo-on) OFF

. ) ON

MDO (Operation mode selection 1) OFF

i ON

MEND (Travel completion) OFF
PED (Position end) 8’|le 1 |
ON ;
CPO (Rough match |
(Rough match) OFF |

(Home position return completion) OFF

Servo motor speed 0 r/min . \

zp ON !
3 Home position return

Forward rotation
. 1 3 ms or shorter

|
|
|
|
|
|
|
!
L4
Reverse rotation .
|

/ position data
. ON
ST1 (Forward rotation start) OFF |:>| 5 ms or longer

N
ST2 (Reverse rotation start) 8FF

Travel to home position Execution of data set type home position return

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.
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5.4.5 Stopper type home position return

For the stopper type home position return, by using the JOG operation, manual pulse generator operation, or
others, a workpiece is pressed against a mechanical stopper, and the position where it is stopped is used as
the home position.

(1) Device/parameter
Set input devices and parameters as shown below.

Item Used device/parameter Setting

Automatic operation mode of

the program method MDO (Operation mode selection 1) Switch on MDO.

Stopper type home position

return [Pr. PTO4] _ _ _ 3: Select the stopper type.

Home position return
direction

Refer to (2) of section 5.4.1 to select the home

[Pr. PTO04] position return direction.

Set the rotation speed until the workpiece is

Home position return speed [Pr. PTOS] pressed against the mechanical stopper.

Set the time from when the home position data is
obtained after the workpiece is pressed against the
stopper until when ZP (home position return
completion) is outputted.

Stopper time [Pr. PT10]

Stopper type home position Set the servo motor torque limit value at the

return torque limit value [Pr. PT11] execution of the stopper type home position return.

Home position return The acceleration time constant set for [Pr. PC30]
s [Pr. PC30] .

acceleration time constant is used.

Home position return The deceleration time constant set for [Pr. PC31]
S [Pr. PC31] .

deceleration time constant is used.

Home position return position Set the current position at the home position return

[Pr. PT08] ;
data completion.
Program DIO (Program No. selection 1) to Select a program containing a "ZRT" command,
9 DI7 (Program No. selection 8) which performs the home position return.

(2) Timing chart
The following shows a timing chart after a program containing a "ZRT" command is selected.

ON
MDO (Operation mode selection 1) OFF

ON
MEND (Travel completion) OFF |
PED (Position end) 8’,;',: 1

ON
CPO (Rough match) OFF

(Home position return completion) OFF

Acceleration time constant | -
. Home position return speed Home position return
Forward rotation y ‘ / position data

|
ZP ON 3 i

Servo motor speed 0 r/min i ‘ ot
Reverse rotation ' ., 3 ms or shorter Stopper
ON | !
ST1 (Forward rotation start) OFF l:,l 5 ms or longer ; :
ON 1 : 1
ST2 (Reverse rotation start) OFF } i’ }
. ON | 1 -
TLC (Limiting torque) OFF ! |<—n Stopper time
Torque limit value [Pr. PC35] D4 [Pr. PT11] (Note) e [Pr. PC35]

Note. The following torque limits are enabled.
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Inpl_:_tL(:ewce (0: Off,_|1_|._On) Limit value status Enablei;lczjrgue limit

0 0 Pr. PT11

0 1 TLA > Pr. PT11 Pr. PT11
TLA < Pr. PT11 TLA

Pr. PC35 > Pr. PT11 Pr. PT11

! 0 Pr. PC35 < Pr. PT11 Pr. PC35

4 1 TLA > Pr. PT11 Pr. PT11
TLA < Pr. PT11 TLA

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.

5.4.6 Home position ignorance (servo-on position as home position)

POINT

@To perform a home position return by using the home position ignorance,
selecting a program containing a "ZRT" command is not required.

The position at servo-on is used as the home position.

(1) Device/parameter
Set input devices and parameters as shown below.

Item Used device/parameter Setting

_ _ 4: Select the home position ignorance

Home position ignorance [Pr. PT04] (servo-on position as home position).

Home position return position Set the current position at the home position return

data [Pr. PTO8] completion.
(2) Timing chart
SON (Servo-on) ON
OFF
ON
RD (Ready) OFF é
MEND (T I leti ON |
(Travel completion) OFF %
ON
PED (Position end) OFF g
ON |
CPO (Rough match) OFF %
zp ON |

(Home position return completion) OFF

Home position return position data
Forward rotation

Servo motor speed 0 r/min ®
Reverse rotation

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.
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5.4.7 Dog type rear end reference home position return

POINT

@ This home position return method depends on the timing of reading DOG
(Proximity dog) that has detected the rear end of a proximity dog. Therefore,
when a home position return is performed at a creep speed of 100 r/min, the
home position has an error of 6400 pulses (for HG series servo motor). The
higher the creep speed, the greater the error of the home position.

Deceleration starts at the front end of a proximity dog. After the rear end is passed, the position is shifted by
the travel distance after proximity dog and the home position shift distance. The position after the shifts is
used as the home position. The home position return is available independently of the Z-phase signal.

(1) Device/parameter
Set input devices and parameters as shown below.

Item Used device/parameter Setting

Automatic operation mode of

the program method MDO (Operation mode selection 1) Switch on MDO.

Dog type rear end reference _ _ 5: Select the dog type (rear end

home position return [Pr. PT04] detection/rear end reference).
Home position return [Pr. PT04] Refer to (2) of section 5.4.1 to select the home
direction ’ position return direction.
Dog input polarity [Pr. PT29] Fl?cc)elf:rgt;o (2) of section 5.4.1 to select the dog input
Home position return speed [Pr. PTO5] jg:;:te;drotatlon speed specified until a dog is
Creep speed [Pr. PTO6] jg:;:tidrotatlon speed specified after a dog is
Set this item to shift the home position, which is
Home position shift distance | [Pr. PT07] specified after the rear end of a proximity dog is
passed.

Travel distance after proximity Set the travel distance specified after the rear end

dog [Pr. PT09] of a proximity dog is passed.

Home position return The acceleration time constant set for [Pr. PC30]
s [Pr. PC30] .

acceleration time constant is used.

Home position return The deceleration time constant set for [Pr. PC31]
S [Pr. PC31] .

deceleration time constant is used.

Home position return position Set the current position at the home position return

[Pr. PT08] .
data completion.
Program DIO (Program No. selection 1) to Select a program containing a "ZRT" command,
9 DI7 (Program No. selection 8) which performs the home position return.
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(2) Timing chart
The following shows a timing chart after a program containing a "ZRT" command is selected.

ON
MDO (Operation mode selection 1) OFF

ON
MEND (Travel completion) OFF
PED (Position end) 8EF l 1
N I [}
CPO (Rough match) 8FF ! !
zZP ON | ‘

(Home position return completion) OFF

Acceleration time
constant Deceleration time constant

‘ Home position return speed / “ proximity dog
| | Creep speed / o

! 1 ' Home position
‘ % %k .| shift distance

Forward rotation
Servo motor speed 0 r/min

Reverse rotation

' |3 ms or shorter
—r—————————

Home position return position data

1 Proximity dog
ON 1 { f
DOG (Proximity dog) OFF i
ST1 (Forward rotation start) 8EF _[:I 5 ms or longer
) ON
ST2 (Reverse rotation start) OFF

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.
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5.4.8 Count type front end reference home position return

POINT

@ This home position return method depends on the timing of reading DOG
(Proximity dog) that has detected the front end of a proximity dog. Therefore,
when a home position return is performed at a creep speed of 100 r/min, the
home position has an error of 6400 pulses (for HG series servo motor). The
higher the creep speed, the greater the error of the home position.

@ After the front end of a proximity dog is detected, when a home position return
ends without reaching the creep speed, [AL. 90.2] occurs. Set the travel
distance after proximity dog and the home position shift distance enough for
deceleration from the home position return speed to the creep speed.

(1) Device/parameter
Set input devices and parameters as shown below.

Item

Used device/parameter

Setting

Automatic operation mode of
the program method

MDO (Operation mode selection 1)

Switch on MDO.

Count type front end

_ _ 6: Select the count type (front end detection/

reference home position [Pr. PT04] front end reference)
return ’
Home position return [Pr. PT04] Refer to (2) of section 5.4.1 to select the home
direction ’ position return direction.
Dog input polarity [Pr. PT29] E;faerzt;o (2) of section 5.4.1 to select the dog input
Home position return speed [Pr. PTO5] (?stt;:tzéotatlon speed specified until a dog is
Creep speed [Pr. PT06] (?stt;:tzéotatlon speed specified after a dog is
Set this to shift the home position, which is
Home position shift distance | [Pr. PT07] specified after the front end of a proximity dog is
passed.
Travel distance after proximity [Pr. PT09] Set the travel distance specified after the front end
dog ’ of the proximity dog is passed.
Home position return The acceleration time constant set for [Pr. PC30]
s [Pr. PC30] .
acceleration time constant is used.
Home position return The deceleration time constant set for [Pr. PC31]
s [Pr. PC31] .
deceleration time constant is used.
Home position return position [Pr. PTO8] Set the current position at the home position return

data

completion.

Program

DIO (Program No. selection 1) to
DI7 (Program No. selection 8)

Select a program containing a "ZRT" command,
which performs the home position return.
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(2) Timing chart

The following shows a timing chart after a program containing a "ZRT" command is selected.

MDO (Operation mode selection 1) ON

MEND (Travel completion)

PED (Position end)

CPO (Rough match)

ZP
(Home position return completion)

Forward rotation

Servo motor speed 0 r/min

Reverse rotation

DOG (Proximity dog)
ST1 (Forward rotation start)

ST2 (Reverse rotation start)

OFF

ON
OFF

ON
OFF

ON
OFF ‘
ON !
OFF !

|
Acceleration time constant Travel distance after

proximity dog
+

Deceleration time constant
Home position return speed /

Creep speed 3
Home position return position data
Proximity dog

—

. Home position
! shift distance

' 1 3 ms or shorter
— - =

ON
OFF

ON
OFF

ON
OFF

_':.‘ 5 ms or longer

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.
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5.4.9 Dog cradle type home position return
You can use the position, which is specified by the first Z-phase signal after the front end of a proximity dog

is detected, as the home position.

(1) Device/parameter
Set input devices and parameters as shown below.

Item Used device/parameter Setting

Automatic operation mode of

the program method MDO (Operation mode selection 1) Switch on MDO.

Dog cradle type home

pasition refum [Pr. PT04] _ _ _ T: Select the dog cradle type.

Home position return [Pr. PT04] Refer to (2) of section 5.4.1 to select the home
direction ’ position return direction.

Dog input polarity [Pr. PT29] E;;erli't;o (2) of section 5.4.1 to select the dog input
Home position return speed [Pr. PTO5] gg:;:te;;otatlon speed specified until a dog is
Creep speed [Pr. PTO6] gg:;:tiéotatlon speed specified after a dog is

Set this item to shift the home position, which is

Home position shift distance | [Pr. PT07] specified by the Z-phase signal

Home position return The acceleration time constant set for [Pr. PC30]

acceleration time constant [Pr. PC30] is used.
Home position return The deceleration time constant set for [Pr. PC31]
oo [Pr. PC31] .

deceleration time constant is used.

Home position return position Set the current position at the home position return
[Pr. PTO8] :

data completion.

Proaram DIO (Program No. selection 1) to Select a program containing a "ZRT" command,

9 DI7 (Program No. selection 8) which performs the home position return.
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(2) Timing chart

The following shows a timing chart after a program containing a "ZRT" command is selected.

ON
MDO (Operation mode selection 1) OFF

MEND (Travel completion)
PED (Position end)

CPO (Rough match)
ZP

(Home position return completion) OFF

Servo motor speed 0 r/min
Reverse rotation

Z-phase

DOG (Proximity dog)

ST1 (Forward rotation start)

ST2 (Reverse rotation start)

Forward rotation 1

ON —
OFF

ON
OFF

ON
OFF

ON 1

|
Acceleration tim nstan . .
ceeleration time constant Deceleration time constant

Home position return spe%

! ' 3msor shoW

Creep speed

', Home position
/shift distance

Home position return position data
' ! Proximity dog

ON
OFF

8EF _l:,| 5 ms or longer

ON
OFF

R I

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.
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5.4.10 Dog type last Z-phase reference home position return

After the front end of a proximity dog is detected, the position is shifted away from the proximity dog at the
creep speed in the reverse direction and then specified by the first Z-phase signal. The position of the first Z-

phase signal is used as the home position.

(1) Device/parameter
Set input devices and parameters as shown below.

Item Used device/parameter

Setting

Automatic operation mode of

the program method MDO (Operation mode selection 1)

Switch on MDO.

Dog type last Z-phase
reference home position [Pr. PTO4]
return

_ _ _ 8: Select the dog type (front end detection/Z-
phase reference).

Home position return

direction [Pr. PTO4]

Refer to (2) of section 5.4.1 to select the home
position return direction.

Dog input polarity [Pr. PT29]

Refer to (2) of section 5.4.1 to select the dog input
polarity.

Home position return speed [Pr. PTO5]

Set the rotation speed specified until a dog is
detected.

Creep speed [Pr. PTO6]

Set the rotation speed specified after a dog is
detected.

Home position shift distance | [Pr. PT07]

Set this item to shift the home position, which is
specified by the Z-phase signal.

Home position return

The acceleration time constant set for [Pr. PC30]

DI7 (Program No. selection 8)

acceleration time constant [Pr. PC30] is used.
Home position return The deceleration time constant set for [Pr. PC31]
oo [Pr. PC31] .

deceleration time constant is used.

Home position return position Set the current position at the home position return
[Pr. PTO8] ;

data completion.
DIO (Program No. selection 1) to Select a program containing a "ZRT" command,

Program

which performs the home position return.
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(2) Timing chart
The following shows a timing chart after a program containing a "ZRT" command is selected.

ON
MDO (Operation mode selection 1) OFF

ON
MEND (Travel completion) OFF |
. ON | 1
PED (Position end) OFF | 1 |
ON :
CPO (Rough match) OFF | N
ZP ON 1 o

(Home position return completion) OFF ;
Acceleration time constant

Home position return speed Deceleration time constant

Home position return position data

Forward rotation

Servo motor speed 0 r/min :
Reverse rotation |

3 ms or shorter !

o } Creep speed
. Home position shift distance ! Proximity dog
ON : ‘ } !
Z_phase OFF : H ” ” ! H ” ” !
ON : 1 ‘
DOG (Proximity dog) OFF ; |
, ON ‘
ST1 (Forward rotation start) OFF _':| 5 ms or longer
. ON
ST2 (Reverse rotation start) OFF

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.
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5.4.11 Dog type front end reference home position return type

POINT

@ This home position return method depends on the timing of reading DOG
(Proximity dog) that has detected the front end of a proximity dog. Therefore,
when a home position return is performed at a creep speed of 100 r/min, the
home position has an error of 6400 pulses (for HG series servo motor). The
higher the creep speed, the greater the error of the home position.

The home position is where the machine moves the travel distance after proximity dog and the home
position shift distance from the front end of a proximity dog.

The home position return is available independently of the Z-phase signal. Changing the creep speed may
change the home position.

(1) Device/parameter
Set input devices and parameters as follows.

Item Used device/parameter Setting

Automatic operation mode of

the program method Switch on MDO.

MDO (Operation mode selection 1)

Dog type front end reference _ _ 9: Select the dog type (front end detection/

home position return [Pr. PT04] front end reference).

Home position return Refer to section 5.4.1 (2) to select the home
o [Pr. PT04] . S

direction position return direction.

Dog input polarity [Pr. PT29] Refer to section 5.4.1 (2) to select the dog input

polarity.

Home position return speed [Pr. PTO5] Set the rotation speed until a dog is detected.

Creep speed [Pr. PTO6] Set the rotation speed after a dog is detected.

Set this item to move the home position set when

Home position shift distance | [Pr. PT07] the Z-phase signal is given

Travel distance after proximity Set the travel distance specified after the front end

dog [Pr. PT09] of the proximity dog is passed.

Home position return The acceleration time constant set for [Pr. PC30]
S [Pr. PC30] .

acceleration time constant is used.

Home position return The deceleration time constant set for [Pr. PC31]
s [Pr. PC31] .

deceleration time constant is used.

Home position return position [Pr. PTO8] Set a current position at home position return

data

completion.

Program

DIO (Program No. selection 1) to
DI7 (Program No. selection 8)

Select a program containing "ZRT" command that
performs a home position return.
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(2) Timing chart

The following shows a timing chart after a program containing a "ZRT" command is selected.

MDO (Operation mode selection 1)
MEND (Travel completion)

PED (Position end)

CPO (Rough match)

ZP
(Home position return completion)

ON
OFF
ON |

OFF ‘
ON l |

OFF
ON
OFF
ON
OFF

Travel distance after proximity dog
+

Home position shift distance

Forward rotation !

Servo motor speed 0 r/min

Reverse rotation

DOG (Proximity dog)
ST1 (Forward rotation start)

ST2 (Reverse rotation start)

| | 3'ms or shorter
' Creep speed

% 2

Proximity dog

ON
OFF
ON
OFF
ON
OFF

I

_':l 5 ms or longer

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.
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5.4.12 Dogless Z-phase reference home position return type
Starting from the Z-phase pulse position after the start of the home position return, the position is shifted by

the home position shift distance. The position after the shifts is used as the home position.

(1) Device/parameter
Set input devices and parameters as follows.

Item Used device/parameter Setting

Automatic operation mode of

the program method MDO (Operation mode selection 1) Switch on MDO.

Dogless Z-phase reference _ A: Select the dogless type (Z-phase

home position return [Pr. PT04] r_e?erence).

Home position return Refer to section 5.4.1 (2) to select the home
o [Pr. PT04] o S

direction position return direction.

Dog input polarity [Pr. PT29] Refer to section 5.4.1 (2) to select the dog input

polarity.
Home position return speed [Pr. PTO5] Set the rotation speed until a dog is detected.
Creep speed [Pr. PTO6] Set the rotation speed after a dog is detected.

Set this item to move the home position set when

Home position shift distance | [Pr. PT07] the Z-phase signal is given

Home position return The acceleration time constant set for [Pr. PC30]

acceleration time constant [Pr. PC30] is used.
Home position return S
deceleration time constant [Pr. PC31] The deceleration time constant set for [Pr. PC31]
is used.
Home position return position Set a current position at home position return
[Pr. PT08] )
data completion.
Proaram DIO (Program No. selection 1) to Select a program containing "ZRT" command that
9 DI7 (Program No. selection 8) performs a home position return.

(2) Timing chart
The following shows a timing chart after a program containing a "ZRT" command is selected.

. . ON
MDO (Operation mode selection 1) OFF
ON
MEND (Travel completion) OFF [
. ON | I
PED (Position end) OFF ! l :
ON —
CPO (Rough match) OFF : v
ZP (Home position return completion) ON | i :
P P OFF : I
Acceleration time ~ Home position return speed Deceleration time constant
constant -
3 \ Home position return position déta
Forward rotation ! } |
Servo motor speed 0 r/min — :
Reverse rotation ' . 3 ms or shorter %
3 Home position shift distance Creep speed
ON 1
Z-phase OFF | D D
ST1 (Forward rotation start) 8':': ﬁ 5 ms or longer
. ON
ST2 (Reverse rotation start) OFF

The setting value of [Pr. PTO8 Home position return position data] is used as the position address at the
home position return completion.
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5.4.13 Automatic retract function used for the home position return

For a home position return using the proximity dog, when the home position return is started from the
position on or beyond the proximity dog, the home position return is performed after the machine moves
back to the position where the home position can be performed.

(1) When the current position is on the proximity dog
When the current position is on the proximity dog, the machine moves backward automatically, and the
home position return is performed.

Home position Proximity dog
return direction | |
—_—

Servo motor speed 0 r/min
Reverse \ I -
rotation Home position start position

After retracting to before proximity dog,
the home position return starts from here.

(2) When the current position is beyond the proximity dog
At start-up, the operation is performed in the direction of the home position return. When LSP (Forward
rotation stroke end) or LSN (Reverse rotation stroke end) is detected, the machine moves backward
automatically. The machine passes and stops before the proximity dog, and the home position return is
performed from the position again. If the proximity dog cannot be detected, the machine stops at LSP or
LSN on the opposite side, and [AL. 90 Home position return incomplete warning] will occur.

LSP (Forward rotation stroke end) or

Home position Proximity dog LSN (Reverse rotation stroke end)
return direction | | I:I
— e

Forward Home position start position

rotation \

Servo motor speed 0 r/min v
Reverse
rotation

After retracting to before proximity dog,
the home position return starts from here.

The software limit cannot be used with these functions.
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5.5 Serial communication operation

Using the RS-422 communication function, you can use to operate a servo amplifier from the controller such
as a personal computer.

This section explains the data communication procedure. Refer to chapter 10 for details of the connection
between the controller and servo amplifier and of communication data.

5.5.1 Positioning operation using the program
Using the communication function can select program Nos., perform the positioning operation using the

program by switching on ST1 (Forward rotation start).

(1) Program selection
Select program No. 1 to 256 using the forced output of the device from the controller (command [9] [2]
and data No. [6] [0]).

(2) Timing chart

5 ms or longer 5 ms or longer 5 ms or longer
> > >
Transmission data —(1) )+(4) }———(8) —2 )< 4 ——5) @)@ ——5))
| | |
| | |
| | |
1 1 1
1 1 1
WY NRAN
Servo motor speed 3 msj L ‘ ‘
» T«
Program No. 2 Program No. 1 Program No. 3
No. Transmission data description Command Data No.
1) | Select Program No. 2. [9]12] [6][0]
2) | Select Program No. 1. [9] 2] [6][0]
3) Select Program No. 3. [9112] [6] [0]
4) | Switch on ST1 (Forward rotation start). [9112] [6][0]
5) | Switch off ST1 (Forward rotation start). [9]112] [6][0]
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5.5.2 Multi-drop method (RS-422 communication)

Using the RS-422 communication function can use to operate multiple servo amplifiers on the same bus. In
this case, set station numbers to the servo amplifier because the controller recognizes that the data currently
being sent is for which servo amplifier. Set station Nos. with [Pr. PC20 Station number setting].

Always set one station No. to one servo amplifier. Setting one station number to multiple servo ampilifiers will
disable a normal communication. When you use to operate multiple servo amplifiers under one command,
use the group specification function in section 5.5.3.

(1) MR-J4-_A_-RJ 100 W or more

Servo amplifier Servo amplifier Servo amplifier

O
#

O
D
]

Axis No. 1 = AxisNo.2| —
RS-422/RS-485 (station 0) (station 1)
compatible controller

RS-422/232C conversion cable
DSV-CABYV (Diatrend)

I
;

R | —
N | —
oU—Jo ﬁmm

DU:D%DD

(Note 1) (Note 1) (Note 1)

Axis No. 32
(station 31)

(Note 2)

Note 1. The BMJ-8 (Hachiko Electric) is recommended as the branch connector.
2. The final axis must be terminated between RDP (pin No. 3) and RDN (pin No. 6) on the receiving side (servo
amplifier) with a 150 Q resistor.

(2) MR-J4-03A6-RJ

Servo amplifier Servo amplifier Servo amplifier
L]
CN1

Axis No. 2 (station 1)

Dmggﬂ

Axis No. 1 (station 0) Axis No. 32 (station 31)

RS-422 compatible
controller
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5.5.3 Group specification

@Set only one servo amplifier capable of returning data in a group. If multiple servo
ACAUTlON amplifiers return data under commands from the controller, the servo amplifiers
may malfunction.

When using multiple servo amplifiers, you can set parameters with commands per group.
Up to 6 groups of a to f can be set. Set groups for each station with the communication commands of
Mitsubishi general-purpose AC servo protocol.

(1) Group setting example

The following shows a configuration diagram of MR-J4-_A_-RJ 100 W or more servo amplifiers.

Group b

I
:

DU[:JD[__‘]:Z:[:JD

Axis No. 1
. _ (station0)

RS-422/RS-485 @

Axis No. 2

Axis No. 3

Axis No. 4

I
:

o0 CJoBoo

Axis No. 5
(station 4)

compatible controller f

For cable connection diagram, refer to section
14.1.1 of "MR-J4-_A_(-RJ) Servo Amplifier

Instruction Manual”.

I
:

Axis No. 10
(station 9)

Axis No. 9
(station 8)

I
:

Axis No. 8
(station 7)

I
:

o0 CJoLBoo

Axis No. 7
(station 6)

Group ¢

Servo amplifier
station No.

Group setting

Station 0

Station 1

Station 2

Station 3

Station 4

Station 5

Station 6

Station 7

Station 8

Station 9

Zo 0o

[~ACAG—

oUCJoQ

Axis No. 6
(station 5)
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(2) Timing chart
The following shows a timing chart of operation for each group performed with setting values set in
program No. 1.

Transmission data 1) )< 2) ) 3) X 4) X 5) ) (8){9) (11)

| | | |
| | | |
| | | |
[ Station 0 ! ! ! !
Servo motor : / \ | : :
speed ; ; ;
Station 1 1 | | |
Servo motor ! ! ! !
speed T T T T
| | | |
Group a Station 2 | | | |
Servo motor \ | | |
speed : ; ; ;
Station 3 : | | |
Servo motor ! ! ! !
speed T T T
[ Station 4 : : :
Servo motor o/ \ ! !
speed T T T
| | |
Group b Station 5 ! ! !
Servo motor | | |
speed ‘ ; ;
— | |
Station 6 } }
Servo motor | \
Group ¢ speed [ [
Station 7 | |
Servo motor | \ \
L speed . :
Station 8 !
Servo motor |
Group d speed [
Station 9 }
Servo motor | /
| speed ‘
No. Transmission data description Command Data No.
1) | Select Program No. 1 in group a. [9] 2] [6][0]
2) | Switch on ST1 (Forward rotation start). [9]12] [6][0]
3) | Switch off ST1 (Forward rotation start). [9]112] [6][0]
4) | Select Program No. 1 in group b. [9][2] [6] [0]
5) | Switch on ST1 (Forward rotation start). [9]112] [6][0]
6) | Switch off ST1 (Forward rotation start). [9112] [6][0]
7) | Select Program No. 1 in group c. [9]12] [6][0]
8) | Switch on ST1 (Forward rotation start). [9]112] [6][0]
9) | Switch off ST1 (Forward rotation start). [9112] [6][0]
10) | Select Program No. 1 in group d. [9] 2] [6] [0]
11) [ Switch on ST1 (Forward rotation start). [9]112] [6][0]
12) [ Switch off ST1 (Forward rotation start). [9112] [6] [0]

Besides this, you can perform simultaneous writing of parameters common to stations of each group,
reset alarms, etc.
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5.6 Incremental value command method

When using this servo amplifier under the incremental value command method, you must change the setting
of [Pr. PTO1].

As position data, set the travel distance from the current address to the target address. The incremental
value command method enables infinitely long constant rate of feeding.

Setting range: -999999 to 999999 [x105™ um] (STM = Feed length multiplication [Pr. PT03])
-999999 to 999999 [x10™4) inch] (STM = Feed length multiplication [Pr. PT03])
-999999 to 999999 [pulse]

Current address Target address
—0O =O—

Position data = |Target address - Current address|

This section indicates contents different from the absolute value command method (factory setting) when
this servo amplifier is used under the incremental value command method.

(1) Parameter setting
Set [Pr. PT01] to select the incremental value command method as shown below.

[Pr. PTO1]

N

|: Incremental value command method

(2) Command
The command contents of "MOV" and "MOVA" are changed as follows. There are no changes in other
command. Thus, the command contents are the same between "MOV" and "MOVI", and between
"MOVA" and "MOVIA".

Indirect
Command Name Setting Setting range Unit specifical Description
tion
Incremental MOV (setting 999999 to . The servo motor rotates using the set value as the incremental

MOV value travel value) 999999 x10°™ ym O |[value.

command The same as "MOVI" command
The servo motor rotates continuously as the set incremental
Incremental value.

MOVA value MOVA -999999 to x105™ um o Make sure to describe this command after the "MOV"
continuous (setting value) 999999 command. If this command is described after other command,
travel command an error will occur.

The same as "MOVIA" command
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(3) Program example

Command Description
SPN (1000) Servo motor speed 1000 [r/min] a)
STA (200) Acceleration time constant 200 [ms] b)
STB (300) Deceleration time constant 300 [ms] c)
MOVI (1000) Incremental value travel command 1000 [x105™ um] d) +«—
TIM (100) Dwell 100 [ms] e)
SPN (500) Servo motor speed 500 [r/min] fy — ]
STA (200) Acceleration/deceleration time 200 [ms] g)
constant
STB (300) Deceleration time constant 300 [ms] h) « |
MOVI (1000) Incremental value travel command 1000 [x105™ um] i)
SPN (1000) Servo motor speed 1000 [r/min] j) :|
MOVIA (1000) Incremental value continuous travel 1000 [x10°™ um] k)
command
STOP Program stop
b) Acceleration time  ¢) Deceleration time h) Deceleration time
constant (200 ms) " constant (300 ms) constant (300 ms)
\ g) Acceleration time constant
(200 ms) .
a) Servo motor j) Servo motor
speed 'y . speed
(1000 r/min) f) Servo motor speed '\ (1000 r/min)
. H \
Servo motor go/rward rotation R i (500 r/rgln) . N L R
speed rmin . \ \
Reverse rotation )
d) Incremental value ¢) Dwell i) Incremental value k) Incremental value

travel command

ma (100 ms) travel command travel command
(1000 % 10 “um)

(1000 x 10°™pm) (1000 x 105™um)

5.7 Roll feed mode using the roll feed display function

Refer to section 4.5 for parameter settings of roll feed display function, position data unit and operation
method.
When the roll feed display function is used, the status display of the current position at start will be 0.

- ON
INP (In-position) OFF | | I—, Quick stop

Remaining distance »” by CRinput

3 clear
Forward rotation L/ N /T\ i / .
U U T ‘ T k -

Servo motor speed 0 r/min ‘
Reverse rotation 1 Remaining distance

: : : 3 ‘ : i clear
ST1 (Forward rotation start) SEF | Do | 1 i 1
ON : 3 ! IR . :
TSTP (Temporary stop/restart) OFF | | | L |_| ) ) |
CR (Clear) ON i ! 3 L !
OFF : : : . L :
Current position Always "0"
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5.8 Program setting method

The following shows the setting method of programs using MR Configurator2.

5.8.1 Setting procedure

Click "Positioning-data” in the menu bar and click "Program" in the menu.

Safety | Positioning-data | Monitor  Diagnosis

F?a o | Point Table... A

Program... |

| Indirect Addressing. ..

The following window will be displayed by clicking.

(1)

()

)

maxist  [v] flRread B verfy [lsinge-step Feed [Flindrect addressing (b)
(g)\ \Bopen BSa\re As

| s |,

Upper limit of writing Program Mo. Step Mum. | Defect Num. | l:_
[ &4 swp No. 1 0 0 Edit.. = |
No.2 0 0 Ed... ("
(€)M rotaiofal program Na.3 0 0 Edit...
step No.4 o 0 Edit...
Mo. 5 1] 1] Edit...
The remainder No.6 0 0 Edit...
step No.7 0 0 Edit...
No.8 0 0 Edit...  [[w

Reading program (a)
Click "Read" to read and display programs stored in the servo amplifier.

Writing program (b)
Click "Write" to write the changed programs to the servo ampilifier.

Verifying program (c)
Click "Verify" to verify the contents of programs in the personal computer with contents of programs of
the servo ampilifier.

Single-step feed (d)
Click "Single-step Feed" to perform the single-step feed test operation. Refer to section 3.1.9 or 3.2.9 for
details.

Number of steps (e)
Used number of steps in all programs and remained steps are displayed.

Editing program (f)
You can edit any program. Click "Edit" to open the window for program edit. For the rotation direction,
refer to section 5.8.2.
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(7) Reading program file (g)
Click "Open" to read the point table data.

(8) Saving program file (h)
Click "Save As" to save the program.

(9) Indirect addressing (i)
Click "Indirect addressing" to open the indirect addressing window. Refer to section 5.8.3 for details.

(10) Updating project (j)
Click "Update Project" to update the program to a project.
5.8.2 Window for program edit

You can create programs with the window for program edit.
(b) (c) (d)

Program
1

(a)

Program defect

Row No. Defective content

(9)—_|

OK Cancel

(1) Program edit (a)
Input commands to the program edit area (a) in text format.

(2) Cutting text (b)
Select any text of the program edit area and click "Cut" to cut the selected text.

(3) Copying text (c)
Select any text of the program edit area and click "Copy" to copy the selected text to the clipboard.
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(4) Pasting text (d)
Click "Paste" to paste the copied text on the clipboard to a specified place of the program edit area.

(5) Ending window for program (e)
Click "OK" to execute the edit check. When the edit check completes with no error, the edit will finish
and the window for program edit will be closed. When the edit check detects an error in the program, it
will be displayed.

(6) Canceling window for program edit (f)
Click "Cancel" to close the window for program edit without saving the program currently being edited.

(7) Displaying error (g)
When the edit check of (5) detects an error in the program, the row No. and content of the error will be
displayed. Click the error content, the cursor will move to the row of the corresponding program.

5.8.3 Indirect addressing window

Set general purpose registers (D1 to D4 and R1 to R4) in this screen.

( Indirect addressing : E W

E‘ Axisl M Program

(b) Range in position spedification: (-999.999-995.999) mm (a)

g

100

(=)

H
B
(=]

[=]
=]
o

(c)

2 i oy 5
"
[=]
(=]

(=] (=] (=] (=]

3
Y
(=]

(1) Register edit field (a)
Set general purpose register values of D1 to D4 and R1 to R4.

(2) Register reference field (b)
The last register value read from the servo amplifier is displayed.

(3) ROM writing (c)

You can write register values (D1 to D4 and R1 to R4) stored in the servo amplifier to the servo
amplifier.

5-

»

7



5. HOW TO USE THE PROGRAM

MEMO
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6. HOW TO USE INDEXER

The following item is the same as that of MR-J4-_A_-RJ servo amplifiers. For details, refer to each section
indicated in the detailed explanation field. "MR-J4-_A " means "MR-J4-_A_(-RJ) Servo Amplifier Instruction
Manual".

Detailed explanation
ltem MR-J4-_A_-RJ 100 W MR-J4-03A6-RJ
or more
Switching power on for the first time MR-J4-_A_section 4.1 MR-J4-_A_section 18.4

POINT

@In the absolute position detection system, rotating the shaft one revolution or
more during power-off may erase a home position. Therefore, do not rotate the
shaft one revolution or more during power-off. When a home position is erased,
[AL. 90 Home position return incomplete warning] will occur. Then, execute the
home position return again.

@ The indexer method cannot be used in the fully closed loop system and linear
servo system. The combination of the indexer method and fully closed loop
system/linear servo system triggers [AL. 37 Parameter error].

@There are the following restrictions on the number of gear teeth on machine side
([Pr. PAO6 Number of gear teeth on machine side]) and the servo motor speed
(N).

* When CMX < 2000, N < 3076.7 r/min

* When CMX > 2000, N < (3276.7 - CMX)/10 r/min

When the servo motor is operated at a servo motor speed higher than the limit
value, [AL. E3 Absolute position counter warning] will occur.
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6.1 Startup

6.1.1 Power on and off procedures

When the servo amplifier is powered on for the first time, the control mode is set to position control mode.

(Refer to section 4.2.1 of "MR-J4- A (-

RJ) Servo Amplifier Instruction Manual".)

This section provides a case where the servo amplifier is powered on after setting the positioning mode.

(1) Power-on

Switch power on in the following procedure. Always follow this procedure at power-on.

1) Switch off SON (Servo-on).

2) Make sure that ST1 (Forward rotation start) is off.

3) Switch on the main circuit power supply and control circuit power supply.
The display shows "C" ("CL" for MR-J4-03A6-RJ servo amplifiers), and in 2 s later, shows data.

il )
— - -
MR-J4-_A_-RJ 100 W or more MR-J4-03A6-RJ

(2) Power-off

1) Switch off ST1 (Forward rotation start).

2) Switch off SON (Servo-on).

3) Switch off the main circuit power supply and control circuit power supply.

6.1.2 Stop

If any of the following situations occurs
brings it to a stop.

, the servo amplifier suspends the running of the servo motor and

Refer to section 3.10 of "MR-J4-_A_(-RJ) Servo Amplifier Instruction Manual" for the servo motor with an

electromagnetic brake.

Operation/command

Stopping condition

Switch off SON (Servo-on).

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

Alarm occurrence

The servo motor decelerates to a stop with the command. With some alarms,
however, the dynamic brake operates to bring the servo motor to a stop. (Refer to
chapter 8. (Note 1))

EM2 (Forced stop 2) off

The servo motor decelerates to a stop with the command. [AL. E6 Servo forced stop
warning] occurs. Refer to section 2.3 for EM1.

STO (STO1, STO2) off (Note 2)

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

LSP (Forward rotation stroke end) off, LSN
(Reverse rotation stroke end) off

It will bring the motor to a sudden stop and make it servo-locked. It can be run in the
opposite direction.

Note 1. Only a list of alarms and warnings is listed in chapter 8. Refer to "MELSERVO-J4 Servo Amplifier Instruction Manual

(Troubleshooting)" for details of alarms and warnings.
2. MR-J4-03A6-RJ servo amplifiers are not compatible with the STO function.
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6.1.3 Test operation

Before starting actual operation, perform test operation to make sure that the machine operates normally.
Refer to section 6.1.1 for how to power on and off the servo amplifier.

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

Manual operation of the servo
motor alone in test
operation mode

Test operation with the servo
motor and machine connected

A

Automatic operation by indexer

In this step, confirm that the servo amplifier and servo motor operate
normally.

With the servo motor disconnected from the machine, use the test operation
mode and check whether the servo motor correctly rotates at the slowest
speed. For the test operation mode, refer to section 3.1.8 and 3.2.8 in this
manual, and section 4.5.9 and 18.5.10 of "MR-J4-_A_(-RJ) Servo Amplifier
Instruction Manual".

In this step, confirm that the servo motor correctly rotates at the slowest
speed in the manual operation mode.
Make sure that the servo motor rotates in the following procedure.

1) Switch on EM2 (Forced stop 2) and SON (Servo-on). When the servo
amplifier is put in a servo-on status, RD (Ready) switches on.

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

3) To rotate the servo motor, turn on ST1 (Forward rotation start) in the
manual operation mode with the controller. Set a low speed to [Pr. PT13]
at first, make the servo motor operate, and check the rotation direction of
the motor, etc. If the machine does not operate in the intended direction,
check the input signal.

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

1) Switch on EM2 (Forced stop 2) and SON (Servo-on). When the servo
amplifier is put in a servo-on status, RD (Ready) switches on.

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

3) To rotate the servo motor, turn on ST1 (Forward rotation start) in the
manual operation mode with the controller. Set a low 