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Please Read Before Use

Thank you for purchasing our product.

This Instruction Manual describes all necessary information items to operate this product safely
such as the operation procedure, structure and maintenance procedure.

To ensure the safe operation of this product, please read and fully understand this manual.
The enclosed DVD in this product package includes the Instruction Manual for this product.
For the operation of this product, print out the necessary sections in the Instruction Manual or
display them using the personal computer.

After reading through this manual, keep this Instruction Manual at hand so that the operator of this
product can read it whenever necessary.

[Important]

This Instruction Manual is original.

The product cannot be operated in any way unless expressly specified in this Instruction
Manual. Al shall assume no responsibility for the outcome of any operation not specified
herein.

Information contained in this Instruction Manual is subject to change without notice for the
purpose of product improvement.

If you have any question or comment regarding the content of this manual, please contact
the 1Al sales office near you.

Using or copying all or part of this Instruction Manual without permission is prohibited.

The company names, names of products and trademarks of each company shown in the
sentences are registered trademarks.

DeviceNet is a registered mark of ODVA.

CC-Link and SSCNET is a registered mark of Mitsubishi Electric Corporation.

PROFIBUS is a registered mark of Siemens.

CompoNet is the registered trademark of OMRON Corporation.

EtherCAT® is registered trademark and patented technology, licensed by Beckhoff
Automation GmbH, Germany.

EtherNet/IP is a trademark used under the license of ODVA.

PROFINET is a trademark used under the license of PROFIBUS Association.
MECHATROLINK is a registered mark of MECHATROLINK Association.
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Construction of Instruction Manual for Each Controller

Model and This Manual

MCON-C/CG

@Basic Function
= Numerical Specification /
Positioner Operation

- Remote I/O

= Serial Communication

*Types to Select From «orereerereseeres

Fieldbus Controll

(i) DeviceNet
(iiy CC-Link
(ii) PROFIBUS-DP

(iv) CompoNet

(v) EtherNet/IP
(vi) EtherCAT
(vii) PROFINET-IO

(viii) SSCNETII/H

(ix) MECHATROLINK-II
(x) EtherCat Motion

B Teaching Tool
» PC Software

* Teaching BOX
(i) TB-01/TB-01D/TB-01DR

(i) TB-02/TB-02D

~L1 MCON-C/CG (This Manual) ME0341
@ Serial Communication [Modbus]___ ME0162
I DeviceNet (This Manual) MEO0341
0 CC-Link (This Manual) MEQ0341
m PROFIBUS-DP __(This Manual) ME0341
] CompoNet (This Manual) ME0341
@ EtherNet/IP (This Manual) ME0341
] EtherCAT (This Manual) MEQ341
B PROFINET-IO (This Manual) MEQ341
#l SSCNETII/H ME0352
l MECHATROLINK-II MEO0317
fl EtherCat Motion MEQ367
0 PC Software MEO0155

@ Applicable for Position Controller
Touch Panel Teaching MEQ324

[ Applicable for Position Controller
Touch Panel Teaching pendant _ MEQ355
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Startlng Procedures (‘pc’ stated in this section means “RC PC software”.)
When using this product for the first time, make sure to avoid mistakes and incorrect wiring by
referring to the procedure below.
Check of Packed Items [Refer to Section 1.1.1] No — Contact your local IAI distributor.
Have all the items been delivered? - |
Il Yes

Installation and Wiring [Refer to Chapter 1 and 2]
Perform the installation of and wiring for the actuator and controller.

I
Point Check Item
- Is frame ground (FG) connected? + Has the noise countermeasure been taken?

1
Power Supply and Alarm Check
Connect the PC, put the operation mode setting switch to [MANU] side, and then turn the power ON.
Select “Teach Mode 1 Safety Speed Valid / Prohibit PIO Startup” in the PC software.

1!
Check Item [Refer to Name for Each Parts and Their Functions 12)] o, _, Connect the PC software, confirm the alarm
Is SYS in Status LEDs turned ON in green? — code, and remedy the indicated situation.
|| Yes
Initial Setting

1) Have the fieldbus and operation mode conducted with the gateway parameter setting tool. [Refer to Section 3.2.1]
2) Set up the parameters (operation patterns) for each axis on the PC software. [Refer to Section 3.2.2]

I
Servo ON
Turn the servo ON for all the connected axes by operating a teaching tool such as PC.

/W Caution:
Please perform this process with the actuator away from the mechanical end or interfering objects as much as possible.
Move the actuator away from interfering surroundings. It may generate an alarm if the actuator hit the mechanical end
or interfering objects when the servo is turned ON.
The slider may get slightly dropped by self-weight if servo ON and OFF is repeatedly performed at the same position.
Be careful not to pinch the hand or damage the work.

|

Check ltem [Refer to Name for Each Parts and Their Functions 7).] o _, If an alarm gets generated, check the content

Is SYS* on the status LED display for the driver on the axis m—— 0f the alarm on the PC and have a
number indicated for the servo-on turned ON in green? counteraction.

I | Yes
Safety Circuit Check No —

Check the emergency stop circuit.

Does the emergency stop circuit (drive cutoff circuit) work
properly and turn the servo OFF?

I |Yes
Position Data Setting (except for direct indication mode)
Set the position 0 velocity and acceleration/deceleration in each position table. [Refer to Section 3.3]
*Setting is unnecessary in simple direct mode

|
Test Run Adjustment 1
1) Cancel the emergency stop, do not put a work piece on, set to low speed and check the operation with commands from
the PC.
2) Put on a work piece, set to the automatic operation speed, and then check the operation with the command from the PC.

| |
Check Item No —  Check if there is any problem with the installation of the actuator and the condition of
Any vibration or abnormal noise? ™~ the actuator use exceeds the ranges of the rated values. Adjust the servo if necessary.

I
Link to Fieldbus (For Fieldbus Type: Sections 3.4)
1) Assign MCON to the host controller, put the operation mode setting switch to AUTO side, and then turn the power ON again.
2) Once the link is established to the master unit, turn ON MON Signal in the gateway control signals.
(Control can be held from the fieldbus while MON Signal is ON)

IiYes

Test Run Adjustment 2
Output an operation command from the host (such as PLC) to check by the system operation.
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Safety Guide

“Safety Guide” has been written to use the machine safely and so prevent personal injury or
property damage beforehand. Make sure to read it before the operation of this product.

Safety Precautions for Our Products

The common safety precautions for the use of any of our robots in each operation.

No. Opergtu_)n Description
Description
1 | Model e This product has not been planned and designed for the application
Selection where high level of safety is required, so the guarantee of the protection

of human life is impossible. Accordingly, do not use it in any of the

following applications.

1) Medical equipment used to maintain, control or otherwise affect
human life or physical health.

2) Mechanisms and machinery designed for the purpose of moving or
transporting people (For vehicle, railway facility or air navigation
facility)

3) Important safety parts of machinery (Safety device, etc.)

e Do not use the product outside the specifications. Failure to do so may
considerably shorten the life of the product.
e Do not use it in any of the following environments.

1) Location where there is any inflammable gas, inflammable object or
explosive

2) Place with potential exposure to radiation

3) Location with the ambient temperature or relative humidity exceeding
the specification range

4) Location where radiant heat is added from direct sunlight or other
large heat source

5) Location where condensation occurs due to abrupt temperature
changes

6) Location where there is any corrosive gas (sulfuric acid or
hydrochloric acid)

7) Location exposed to significant amount of dust, salt or iron powder

8) Location subject to direct vibration or impact

e For an actuator used in vertical orientation, select a model which is
equipped with a brake. If selecting a model with no brake, the moving
part may drop when the power is turned OFF and may cause an
accident such as an injury or damage on the work piece.
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No.

Operation
Description

Description

Transportation

e \When carrying a heavy object, do the work with two or more persons or
utilize equipment such as crane.

e When the work is carried out with 2 or more persons, make it clear who
is to be the leader and who to be the follower(s) and communicate well
with each other to ensure the safety of the workers.

e When in transportation, consider well about the positions to hold, weight
and weight balance and pay special attention to the carried object so it
would not get hit or dropped.

e Transport it using an appropriate transportation measure.

The actuators available for transportation with a crane have eyebolts
attached or there are tapped holes to attach boilts. Follow the
instructions in the instruction manual for each model.

e Do not step or sit on the package.

e Do not put any heavy thing that can deform the package, on it.

e When using a crane capable of 1t or more of weight, have an operator
who has qualifications for crane operation and sling work.

e When using a crane or equivalent equipments, make sure not to hang a
load that weighs more than the equipment’s capability limit.

e Use a hook that is suitable for the load. Consider the safety factor of the

hook in such factors as shear strength.

Do not get on the load that is hung on a crane.

Do not leave a load hung up with a crane.

Do not stand under the load that is hung up with a crane.

Storage and
Preservation

The storage and preservation environment conforms to the installation
environment. However, especially give consideration to the prevention
of condensation.

e Store the products with a consideration not to fall them over or drop due
to an act of God such as earthquake.

Installation
and Start

(1) Installation of Robot Main Body and Controller, etc.

e Make sure to securely hold and fix the product (including the work part).
Afall, drop or abnormal motion of the product may cause a damage or
injury.

Also, be equipped for a fall-over or drop due to an act of God such as
earthquake.

e Do not get on or put anything on the product. Failure to do so may cause
an accidental fall, injury or damage to the product due to a drop of
anything, malfunction of the product, performance degradation, or
shortening of its life.

e When using the product in any of the places specified below, provide a
sufficient shield.

1) Location where electric noise is generated

2) Location where high electrical or magnetic field is present

3) Location with the mains or power lines passing nearby

4) Location where the product may come in contact with water, oil or
chemical droplets




Mcon

Operation

No. o Description
Description
4 | Installation (2) Cable Wiring
and Start e Use our company’s genuine cables for connecting between the actuator

and controller, and for the teaching tool.

e Do not scratch on the cable. Do not bend it forcibly. Do not pull it. Do not
coil it around. Do not insert it. Do not put any heavy thing on it. Failure to
do so may cause a fire, electric shock or malfunction due to leakage or
continuity error.

e Perform the wiring for the product, after turning OFF the power to the
unit, so that there is no wiring error.

e When the direct current power (+24V) is connected, take the great care
of the directions of positive and negative poles. If the connection
direction is not correct, it might cause a fire, product breakdown or
malfunction.

e Connect the cable connector securely so that there is no disconnection
or looseness. Failure to do so may cause a fire, electric shock or
malfunction of the product.

e Never cut and/or reconnect the cables supplied with the product for the
purpose of extending or shortening the cable length. Failure to do so
may cause the product to malfunction or cause fire.

(3) Grounding

e The grounding operation should be performed to prevent an electric
shock or electrostatic charge, enhance the noise-resistance ability and
control the unnecessary electromagnetic radiation.

e For the ground terminal on the AC power cable of the controller and the
grounding plate in the control panel, make sure to use a twisted pair
cable with wire thickness 0.5mm? (AWG20 or equivalent) or more for
grounding work. For security grounding, it is necessary to select an
appropriate wire thickness suitable for the load. Perform wiring that
satisfies the specifications (electrical equipment technical standards).

e Perform Class D Grounding (former Class 3 Grounding with ground
resistance 100Q or below).
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Operation

No. o Description
Description
4 | Installation (4) Safety Measures
and Start e When the work is carried out with 2 or more persons, make it clear who

is to be the leader and who to be the follower(s) and communicate well
with each other to ensure the safety of the workers.

e When the product is under operation or in the ready mode, take the
safety measures (such as the installation of safety and protection fence)
so that nobody can enter the area within the robot’s movable range.
When the robot under operation is touched, it may result in death or
serious injury.

e Make sure to install the emergency stop circuit so that the unit can be
stopped immediately in an emergency during the unit operation.

e Take the safety measure not to start up the unit only with the power
turning ON. Failure to do so may start up the machine suddenly and
cause an injury or damage to the product.

e Take the safety measure not to start up the machine only with the
emergency stop cancellation or recovery after the power failure. Failure
to do so may result in an electric shock or injury due to unexpected
power input.

e When the installation or adjustment operation is to be performed, give
clear warnings such as “Under Operation; Do not turn ON the power!”
etc. Sudden power input may cause an electric shock or injury.

e Take the measure so that the work part is not dropped in power failure or
emergency stop.

e Wear protection gloves, goggle or safety shoes, as necessary, to secure
safety.

e Do not insert a finger or object in the openings in the product. Failure to
do so may cause an injury, electric shock, damage to the product or fire.

e \When releasing the brake on a vertically oriented actuator, exercise
precaution not to pinch your hand or damage the work parts with the
actuator dropped by gravity.

5 | Teaching e When the work is carried out with 2 or more persons, make it clear who
is to be the leader and who to be the follower(s) and communicate well
with each other to ensure the safety of the workers.

e Perform the teaching operation from outside the safety protection fence,
if possible. In the case that the operation is to be performed unavoidably
inside the safety protection fence, prepare the “Stipulations for the
Operation” and make sure that all the workers acknowledge and
understand them well.

e When the operation is to be performed inside the safety protection
fence, the worker should have an emergency stop switch at hand with
him so that the unit can be stopped any time in an emergency.

e When the operation is to be performed inside the safety protection
fence, in addition to the workers, arrange a watchman so that the
machine can be stopped any time in an emergency. Also, keep watch on
the operation so that any third person can not operate the switches
carelessly.

e Place a sign “Under Operation” at the position easy to see.

e When releasing the brake on a vertically oriented actuator, exercise
precaution not to pinch your hand or damage the work parts with the
actuator dropped by gravity.

* Safety protection Fence : In the case that there is no safety protection

fence, the movable range should be indicated.
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Operation

No- | pescription Description

6 | Trial e When the work is carried out with 2 or more persons, make it clear who

Operation is to be the leader and who to be the follower(s) and communicate well
with each other to ensure the safety of the workers.

e After the teaching or programming operation, perform the check
operation one step by one step and then shift to the automatic
operation.

e When the check operation is to be performed inside the safety
protection fence, perform the check operation using the previously
specified work procedure like the teaching operation.

e Make sure to perform the programmed operation check at the safety
speed. Failure to do so may result in an accident due to unexpected
motion caused by a program error, etc.

e Do not touch the terminal block or any of the various setting switches in
the power ON mode. Failure to do so may result in an electric shock or
malfunction.

7 | Automatic e Check before starting the automatic operation or rebooting after

Operation operation stop that there is nobody in the safety protection fence.

e Before starting automatic operation, make sure that all peripheral
equipment is in an automatic-operation-ready state and there is no
alarm indication.

e Make sure to operate automatic operation start from outside of the
safety protection fence.

e In the case that there is any abnormal heating, smoke, offensive smell,
or abnormal noise in the product, immediately stop the machine and
turn OFF the power switch. Failure to do so may result in a fire or
damage to the product.

e When a power failure occurs, turn OFF the power switch. Failure to do
SO may cause an injury or damage to the product, due to a sudden
motion of the product in the recovery operation from the power failure.
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No.

Operation
Description

Description

Maintenance
and
Inspection

e When the work is carried out with 2 or more persons, make it clear who
is to be the leader and who to be the follower(s) and communicate well
with each other to ensure the safety of the workers.

e Perform the work out of the safety protection fence, if possible. In the
case that the operation is to be performed unavoidably inside the safety
protection fence, prepare the “Stipulations for the Operation” and make
sure that all the workers acknowledge and understand them well.

e When the work is to be performed inside the safety protection fence,
basically turn OFF the power switch.

e When the operation is to be performed inside the safety protection
fence, the worker should have an emergency stop switch at hand with
him so that the unit can be stopped any time in an emergency.

e When the operation is to be performed inside the safety protection
fence, in addition to the workers, arrange a watchman so that the
machine can be stopped any time in an emergency. Also, keep watch on
the operation so that any third person can not operate the switches
carelessly.

e Place a sign “Under Operation” at the position easy to see.

e For the grease for the guide or ball screw, use appropriate grease
according to the Instruction Manual for each model.

e Do not perform the dielectric strength test. Failure to do so may result in
a damage to the product.

e When releasing the brake on a vertically oriented actuator, exercise
precaution not to pinch your hand or damage the work parts with the
actuator dropped by gravity.

e The slider or rod may get misaligned OFF the stop position if the servo
is turned OFF. Be careful not to get injured or damaged due to an
unnecessary operation.

e Pay attention not to lose the cover or untightened screws, and make

sure to put the product back to the original condition after maintenance

and inspection works.

Use in incomplete condition may cause damage to the product or an

injury.

Safety protection Fence : In the case that there is no safety protection

fence, the movable range should be indicated.

*

Modification
and Dismantle

e Do not modify, disassemble, assemble or use of maintenance parts not
specified based at your own discretion.

10

Disposal

e When the product becomes no longer usable or necessary, dispose of it
properly as an industrial waste.

e When removing the actuator for disposal, pay attention to drop of
components when detaching screws.

e Do not put the product in a fire when disposing of it.
The product may burst or generate toxic gases.

11

Other

e Do not come close to the product or the harnesses if you are a person
who requires a support of medical devices such as a pacemaker. Doing
so may affect the performance of your medical device.

e See Overseas Specifications Compliance Manual to check whether
complies if necessary.

e For the handling of actuators and controllers, follow the dedicated
instruction manual of each unit to ensure the safety.
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Alert Indication

The safety precautions are divided into “Danger’, “Warning”, “Caution” and “Notice” according to the
warning level, as follows, and described in the Instruction Manual for each model.

Level Degree of Danger and Damage Symbol
This indicates an imminently hazardous situation which, if the
Danger | product is not handled correctly, will result in death or serious & Danger
injury.
This indicates a potentially hazardous situation which, if the
Warning | product is not handled correctly, could result in death or serious & Warning
injury.
This indicates a potentially hazardous situation which, if the
Caution | product is not handled correctly, may result in minor injury or & Caution
property damage.
. This indicates lower possibility for the injury, but should be kept to @ .
Notice use this product properly. Notice
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Precautions in Operation

1.

Make sure to follow the usage condition, environment and specification range

of the product.
Not doing so may cause a drop of performance or malfunction of the product.

Use an appropriate teaching tool.
Use the PC Software or an appropriate teaching pendant to interface with this controller.
[Refer to 1.1.2 Teaching Tool]

Create a secure data backup for use in case of a breakdown.

A non-volatile memory is used as the backup memory for this controller. All the registered
position data and parameters are written into this memory and backed-up at the same time.
Therefore, you will not usually lose the data even if the power is shut down. However, make
sure to save the latest data so a quick recovery action can be taken in case the controller is
broken and needs to be replaced with another one.

How to Save Data
(1) Save the data to external memory or hard disk using the PC software
(2) Hard-copy the information of position tables and parameters on paper

Initial Setting the operation

To make this controller flexibly applied in various situations, it is made applicable for seven
types of communication standards, possesses seven types of fieldbus operation modes for
control method, and is equipped with five types of operation patterns in the remote 1/0 mode.
The setup can be performed in the initial setting. [Refer to Chapter 3.2 Initial Setting and
Chapter 8 Parameter]

Set the operation mode and operation pattern setting to the logic that suits your use after the
power is turned ON.

& Warning: Please note it is very risky when the control sequence, operation mode of fieldbus

and operation pattern of remote I/O mode setting do not match each other. The
normal operation might not occur. There may be no movement, or there may be
unexpected movement.

5. Actuator would not operate without servo-on and pause signals.

(1) Servo ON Signal (SON)
The servo-on signal (SON) is available to select whether to enable or disable in the
Parameter No.21. [Refer to 8.2 [13] Servo ON input disable]
If it is set to “Enable”, the actuator would not operate unless turning this signal ON.
If parameter is set to “1”7, SON is made disable. If it is set to “Disable”, the servo becomes
on and the actuator operation becomes enabled as soon as the power supply to the
controller is turned ON and the emergency stop signal is cancelled. It is set to “0”
(Effective) at delivery.
Have the setting that suits to the desirable control logic.

(2) Pause Signal (*STP)
Considering safety, the pause signal (*STP) is an input signal which is always ON.
Therefore, the actuator will not operate when this signal is not ON in the ordinary use.
This signal is available to choose valid/invalid in Parameter No.15. [Refer to 8.2 [11]
Selecting Pause Input Invalid]
Set the parameter to “1” to make it invalid. When it is set invalid, the actuator will become
available to operate without making this signal ON. It is set to “0” (Valid) at the delivery.
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6. Clock Setting in Calendar Function

There may be a case in the first time to supply the power after delivery that Gateway Alarm
Code 84A “Real Time Clock Vibration Stop Detected” is generated. In the case this happens,
set the current time with a teaching tool.

If the battery is fully charged, the clock data is retained for approximately 10 days after the
power is turned OFF.

Even though the time setting is conducted before the product is shipped, the battery is not fully
charged. Therefore, there may be a case that the clock data is lost even if the days described
above have not passed.

Note that there are some frictions and/or torsions in through-hole of rotary
actuator when it is used

When using rotary actuator with a through hole in the center of the revolution and using the
hole to put cables through, have a treatment to prevent wear from rubbing or wire break due to
the cables getting twisted.

Take particular note on actuators of 360-degree specification because they can be rotated
infinitely in a single direction.

Limitations on operation of rotary actuator in index mode

Rotary actuators of 360° specification can select the normal mode for finite rotations or the
index mode enabling multi-rotation control by using parameter No.79 “Rotational axis mode
selection”.

[Refer to Chapter 8 Parameter.]

The following limitations are applied to the index mode:

1) In the JOG or Inching Operation using a teaching tool such as PC software or using PIO
signal, the range of 1 time of command is 360° at maximum for JOG while 1° at maximum
for Inching.

Pressing is unavailable. The pressing torque can only be set to 0.

Do not issue positioning command around 0° repeatedly during movement near 0°. Failure
to follow this may cause the actuator to rotate in the direction reverse to the specified
rotation direction or operate indefinitely.

4) Software stroke limit is invalid in the index mode.

Lr
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According to Sequence Program Creation

Please note the following things when creating a sequence program.

When data transfer is necessary between two devices that have a different scan time from
each other, duration more than the longer scan time is required to certainly read the signal. (It is
recommended to have a timer setting of at least twice as long as the scan time in order for the
PLC to adequately perform the reading process.)

® Operation Image

PLC
(e.g. scan time is 20msec)

As shown in the diagram, the input and output
timings of two devices that have different scan
time do not match, when transferring a signal.

There is no guarantee that PLC would read the

This controller signal as soon as this controller signal turns ON.
(scan time 1Tmsec) In such a case, make the setting to read the
signal after a certain time that is longer than the
o longer scan time to ensure the reading process
@ succeeds on the PLC side.

It is the same in the case this controller side
reads the signal.
In such a case, it is recommended to ensure 2 to
4 times of the scan time for the timer setting
margin.
It is risky to have the setting below the scan time
since the timer is also processed in the scan
process.

In the diagram, PLC can only read the input once
— in 20msec even though this controller output
once in 1msec.
Because PLC only conducts output process once
in 20msec, this controller identifies the same
output status for that entire time period.

10.

10

Also, if one tries to read the signal that is being re-written by the other, the signal may be read wrong.
Make sure to read the signal after the rewriting is complete. (It is recommended to have more than 2 scan
periods to wait.) Make sure not to have the output side to change the output until the other side completes
the reading. Also, a setting is made on the input area not to receive the signal less than a certain time to
prevent a wrong reading of noise. This duration also needs to be considered.

PLC Timer Setting

Do not have the PLC timer setting to be done with the minimum setting.

Setting to “1” for 100msec timer turns ON at the timing from 0 to 100msec while 10msec timer
from 0 to 10msec for some PLC.

Therefore, the same process as when the timer is not set is held and may cause a failure such
as the actuator cannot get positioned to the indicated position number in Positioner Mode.

Set “2” as the minimum value for the setting of 10msec timer and when setting to 100msec, use

10msec timer and set to “10”.



Mcon

1.

12.

Regarding Battery-less Absolute Type Actuator

1) For the pulse motor type, the setting switched over between the absolute type and
incremental type with the parameters.
e Parameter No.83 Absorber unit

0 : not used = (Incremental Type), 1 : Use = (Absolute Type)

2) For actuator of RCP5 series, for the first time to turn the servo on after turning on the power,
it will have slight position adjustment due to the characteristics of the stepping motor.
The maximum movement amount at position adjustment operation is the distance of 0.025 x
lead length [mm].
Also, the current position displayed on the teaching tool before turning the servo on is the
coordinates before adjustment operation.

3) After the first time the servo is tuned on after the power has been supplied, the home-return
complete signal [HEND] and the limit switch output signal (LS) are output.

4) When the first servo-on is conducted out of the soft limit range, an error would not be output.
Soft limit monitoring starts after it is moved into the range.

5) Make sure to have a home-return operation (absolute reset) after detaching the motor unit
from the actuator for motor replacement purpose and so on.

Motor Features in AUTO Mode

Status (condition) display and servomotor are available in AUTO Mode.

However, they are not available when the connection is established with SSCNETII/H or
MECHATROLINK-TI.

11
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International Standards Compliances

MCON with the following overseas standard.

12

RoHS Directive

CE Marking

©)

O
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Name for Each Parts and Their Functions

O®MCON-C/CG Type

6) Absolute Battery Connector
(for the simple absolute type)

TERTRTALL]

6) Absolute Battery
Connector

5) External Brake
Input Connector

4) Drive
Cutoff/Emergency Stop
Input Connector

3) Model Code Record
Card

2) Power Line Input
Connector

1) FG Terminal

17) Slot0
Actuator Connector
Upper side (1st axis) : Axis No.0 (AX0)
Lower side (2nd axis) : Axis No.1 (AX1)

16) Slot 1
Actuator Connector
Upper side (3rd axis) :Axis No.2 (AX2)
Lower side (4th axis) :Axis No.3 (AX3)

7) Status LEDs for Driver

8) Fan Unit

14) Slot 3
Actuator Connector
Upper side (7th axis)
Lower side (8th axis)

9) Operation Mode
Setting Switch

10) SIO Connector

11) System I/O
Connector

12) Status LED for
Fieldbus

13) Fieldbus Connector

15) Slot 2

Actuator Connector

: Axis No.6 (AX6)
: Axis No.7 (AX7)

Upper side (5th axis) : Axis No.4 (AX4)
Lower side (6th axis) : Axis No.5 (AX5)

13
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14

FG Terminal

This is the terminal block for frame grounding. Since this controller is made of plastic, it is
necessary to ground from this terminal block. Have the grounding resistance kept at 100Q
or less (Class D for grounding class (Grounding No. 3 in old standard)).

Power Line Input Connector

This is the connector to supply 24V DC power supply to the controller. The control power
supply and the motor power supply are to be input separately. This enables external drive
cutoff that cuts only the motor power supply. [Refer to 2.3.1]

Model Code Record Card

This is a card with information of the connected axes recorded on for eight axes at the
maximum. It is available to pull out from the controller and check the information. The serial
number of the controller is also recorded.

Drive Cutoff/Emergency Stop Input Connector
External drive cutoff and emergency stop can be performed individually for each slot (2
axes). [Refer to 2.3.3]

External Brake Input Connector

An external compulsory brake release can be performed on each axis. The brake is
ordinarily released with the servo ON and activated with the servo OFF. In the tuning at the
startup or in the maintenance work, have a brake release switch for each axis connected to
this connector to make a compulsory brake release available, and the actuator can be
moved manually while the servo is OFF. [Refer to 2.3.6]

Absolute Battery Connector
This connector is mounted on the simple absolute type. An external absolute battery box
for eight axes can be connected with one cable. This is not mounted on the incremental

type.

Status LEDs for Driver
These lamps indicate the status of the driver and that for absolute type for each slot (in 2
axes unit). There is no absolute status display for the incremental type.

Part Name Description
SYS SYS | System status of driver for axis connected to
(I] 6 upper connector
(Servo ON: Green, Servo OFF: OFF,
Alarm generated, Emergency stop condition: Red)
(Ij —'j SYSI System status of driver for axis connected to lower
H| H X |] connector
q| BB (Servo ON: Green, Servo OFF: OFF,
0 e g g Alarm generated, Emergency stop condition: Red)
OlH| mm I-0 Absolute status of driver for axis connected to
Ul mE upper connector 0 "¢
IRl @& -1 Absolute status of driver for axis connected to
Olf| om upper connector 1 "¢
0 2[ g E -2 Absolute status of driver for axis connected to
@ upper connector 2 ")
OlH Bm= |] 11-0 Absolute status of driver for axis connected to
H lower connector 0 N "
11-1 Absolute status of driver for axis connected to
lower connector 1 N ")
-2 Absolute status of driver for axis connected to
lower connector 2 N ")

Note 1:  Refer to “7.1 [1] Status LEDs for Driver” for details.
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8) Fan Unit
This is the fan unit to cool down the controller. This unit can be detached from the controller
for maintenance by removing the screw on the hook in the front of the controller.
9) Operation Mode Setting Switch
This is a switch to change the operation mode between Automatic Operation (AUTO) and
Manual Operation (MANU). The operation modes are provided to avoid the duplication of the
SIO (Serial) communication operation using PC software or a teaching pendant (described
as teaching tool from now on) and the operation with Fieldbus or PIO (Parallel I/O)
For the details of the mode selection, refer to 11) System 1/O Connector.
10) SIO Connector
This is a connector dedicated for the teaching tool connection. [Refer to 2.3.7]
11) System I/O Connector
This is a connector for additional devices for the input of all-axes external emergency stop,
AUTO/MANU switchover and external regenerative resistor. [Refer to 2.3.2]
It is connected in a series with the operation mode setting switch (AUTO/MANU) on the
front panel. The controller can be in the following modes by the mode selection on each
switch and teaching tool.
Condition
MCON status Switch on Front Panel Teaching Tool "¢’ S Operation MOdhﬁ,tez
witchover Input
AUTO Prohibit PIO Startup OFF (Input OV)
AUTO Accept PIO Startup OFF (Input 0V)
AUTO AUTO Accept PIO Startup ON (Release)
MANU Accept PIO Startup ON (Release)
MANU Accept PIO Startup OFF (Input 0V)
AUTO Prohibit P1O Startup ON (Release)
MANU MANU Prohibit P1O Startup ON (Release)
MANU Prohibit P1O Startup OFF (Input 0V)

Note 1: “Accept PIO Startup” and “Prohibit PIO Startup” are the functions to select the operation

mode of when the teaching tool is connected.

Note 2 : Refer to “2.2 [4] Layout for Mode Switchover Circuit” for the details.

& Caution : (1) If “Accept PIO Startup” is selected on the teaching tool, the AUTO operation

becomes available no matter the condition of the front panel or external
switchover signal input, thus attention may have to be paid. In such a
condition, the actuator may get activated by following the signal from the host.

(2) The information of “Accept PIO Startup” or “Prohibit PIO Startup” is remained
when the teaching tool is removed from the controller. Do not fail to select
“Prohibit PIO Startup” when removing the teaching tool after finishing the
teaching operation or debugging.

15
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12) Status LED for Fieldbus
They are the LED lamps to show the status of the controller and Fieldbus.
The layout and the content of LED display differ depending on each Fieldbus.
Refer to the operation of each mode for the details.
[Refer to 3.10]

13) Fieldbus Connector
A connector for Fieldbus connection is mounted for the Fieldbus. [Refer to 2.3.8]

14) to 17) Slot 0 to 3 Actuator Connector
Insert one driver board to one slot each. (Four driver boards are available to insert at the
maximum.)
A driver board of the high output setting type is able to control one axis per piece. For
others, two axes can be controlled by one piece of driver board.

&Caution : (1) The driver board differs depending on the actuator to be connected.

(2) Do not attempt to insert the driver board to a slot other than the one
that the board was originally inserted to.
The parameter dedicated for the indicated actuator is already written to
the driver board at the purchase order. Inserting the driver board to
another slot may lead to a wrong wiring.

(3) On the slot without a driver board inserted, there is a face plate
attached.

Driver Board of Slot O : Drive Uint O

Driver Board of Slot 1 : Drive Uint 1

Driver Board of Slot 2 : Drive Uint 2

Driver Board of Slot 3 : Drive Uint 3

Driver Board (Drive Uint)

Select either one of for pulse motor, for 24V servo motor or for brushless DC electric
motor

(to be indicated at the purchase order considering the connected actuator type)

& Caution : Cutoff/boot of driving source is to be done on each driver board (2 axes) (control
by one axis to another cannot be performed). Therefore, when Cold Start Level
(Drive Cutoff) Alarm is generated on one axis out of two, the other axis with the
alarm not being generated will also stop. Consider this when constructing the
system.

16
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Actuator Axes

Refer to the pictures below for the actuator axes that can be controlled by MCON.
0 defines the home position, and items in () are for the home-reversed type (option).

& Caution: There are some actuators that are not applicable to the origin reversed type.
Check further on the catalog or the Instruction Manual of the actuator.

(1) Rod Type

)

(2) Slider Type
0 +
(+) << > (0)

(3) Table Type
0 +
(+) < => (0)
% _'_'_'_'_'_'_'_'_';il,”/;
(4) Arm Type

/L /ﬁ::::::::::::::::i{i
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(5) Gripper Type
(3-Finger Gripper)
1 |
! |
= |
|
S
I
;
!
i Finger Attachment "' [ ]
i :
i H
i
i
|
< |
0 +'+ 0

0

W

0

Note  Finger attachment is not included in the actuator package. Please prepare separately.

(6) Rotary Type

(330° Rotation Type) (Multi-Rotation Type)

For Multi-Rotation Type with the origin reversed type, the directions of + and — are the other way
around.

18
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Chapter 1

1.1
1.1.

Product Check

1

Parts

Specifications Check

The standard configuration of this product is comprised of the following parts.
If you find any faulty or missing parts, contact your local IAl distributor.

No.

Part Name

Model and Picture

Number

Remarks

Controller Main Body

Refer to “1.1.4 How to read the

model plate”, “1.1.5 How to read

the model”.

Accessories

FKC2.5HC/4-ST-5.08
(Supplier : PHOENIX

Recommended Cable Size
e Control Power Supply

Complied Type)

CONTACT) 0.5 to 0.3mm?2
: (AWG20 to 22)
e Motor Driving Power
Supply
2 |Power Connector 1 3.5t0 0.75mm?2
(AWG12 to 18)
Choose a size that
withstands the current.
[Refer to 2.3.1 Connection
to Power Input Connector]
FMCD1.5/5-ST-3.5 Recommended cable size
(Supplier : PHOENIX 0.5to 0.2mm?2
CONTACT) (AWG20 to 24)
External Brake Input
3 c 1
onnector
FMCD1.5/8-ST-3.5 Recommended Cable Size
(Supplier : PHOENIX ¢ Emergency Stop
CONTAQT) 0.5 to 0.2mm?2
Drive Y (AWG20 to 24)
4 |CutofffEmergency Stop 1 ¢ Motor Power External Input
Input Connector 1.25 t0 0.5mm?2
(AWG16 to 20)
FMCD1.5/4-ST-3.5 Recommended cable size
(Supplier : PHOENIX 0.5 to 0.2mm2
CONTACT) (AWG20 to 24)
5 |System I/0O Connector 1
DP-5
Dummy Plug
6 |(For Safety Category 1

19
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No. Part Name

Model and Picture

Number

Remarks

MSTB2.5/5-STF-5.08 AU M
(Supplier : PHOENIX CONTACT)

Prepare a terminal resistance
separately if this controller is
to be allocated at the

(Option)

terminal.
7 DeviceNet Connector 1
(For DeviceNet Type)
MSTB2.5/5-STF-5.08 AU Terminal Resistance
(Supplier : PHOENIX CONTACT) (130Q1/2W, 110Q1/2W)
enclosed one unit each
8 CC-Link Connector 1
(For CC-Link Type)
For Simple Absolute Type (Battery AB-7 Please
MSEP-ABB purchase separately)
9 Absolute Battery Box 1

10 |Safety Guide

The picture shows an image.

11 |First Step Guide

The picture shows an image.

Instruction Manual

121 pvp)

The picture shows an image.

20
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1.1.2 Teaching Tool
A teaching tool such as PC software is necessary when performing the setup for position

setting, parameter setting, etc. that can only be done on the teaching tool.

Please prepare either of the following teaching tools.

No. Part Name Model

1 PC Softw_are.(lncludes RS232C Exchange Adapter + Peripheral RCM-101-MW
Communication Cable)

2 PC _Software (Includfas QSB Exchange Adapter + USB Cable + RCM-101-USB
Peripheral Communication Cable)

3 Teaching Pendant (Touch Panel Teaching) TB-01

4 Tee_xching Pendant (Touch Panel Teaching with deadman’s TB-01D
switch)

5 Teaching Pgndant (Dead man’s switch right mounted touch TB-01DR
panel teaching)

6 'SI'\(,)vLthc(;:r;])paneI teaching (with no deadman’s switch / dead man's TB-02/TB-02D

1.1.3 Instruction manuals related to this product, which are contained in the
instruction manual (DVD).

No. Name Manual No.
1 MCON Controller Instruction Manual MEO0341
> PC Software RCM-101-MW/RCM-101-USB Instruction MEO155

Manual
Touch Panel Teaching TB-01, TB-01D, TB-01DR Applicable for
3 o ) MEO0324
Position Controller Instruction Manual
4 Touch panel teaching TB-02/TB-02D Applicable for Position ME0355
Controller Instruction Manual
5 SSCNETII/H Applicable Controller Instruction Manual ME0352
6 MECHATROLINK-II Applicable Controller Instruction Manual MEO0317
7 EtherCAT Motion Applicable Controller Instruction Manual MEO0367

21
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1.1.4 How to Read the Model Nameplate
[1] Main Body Case Side Surface

MODEL MCON-C-5-20PWAI-PWAI-20WAI-20WAI-3DI-N-DV-2-
Model—
0-ABB
Manufactured date - | PRODUCT DATE |2015/09/01
Manual No. - | MANUAL No. MEO0341
CP INPUT DC24Vv 2.0A
Input power supply —
MP INPUT DC24V 7.6A
AXIS No. /OUTPUT
0(DC24V 1.2A
1
2|DC24V 1.6A
Information of the
connected axes — 3|DC24V  1.6A
(Axis No. 0to 7) 4|DC24V 0.4A
5
6
7

& CAUTION : Connect the wiring correctly and properly.

Use IAI Corporation specified cables.

Made In Japan

[2] Model Code

Card

Equipment Name

Model — | Model

Version— Version

0-0-A0-AO-NN-NN-BOA-NN

MCON-C-5-20PWAI-PWAI-20WAI-20WAI-3DI-N-DV-2-0-ABB

Serial No.

*kkkkkkk

AXIS No. / Model / Serial No.

RCP5-SA4C-WA-35P-16-200-P3-S

kkkhkkkkk

RCA2-TCA4NA-1-20-4-50-A1-S

dokokok ok kKK

Information of the
connected axes

RCA2-TCA4NA-1-20-4-50-A1-S

kkkhkkkkk

/Serial number —
(Axis No. 0 to 7)

RCD-RA1DA-I-3-2-30-D5-S

kkkhkkkkk

Njojgal~hAlW|IN|~|O

1Al
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<Type>——
C : Standard Type

CG : safety category
compliant type

<Connected Axes>——

Mcon

(Example) Consists of 5 axes:

Mc

N - C — 5 - 20PWAI- PWAI —

1.1.5 How to read the model

Axis No.0 : Pulse motor type

Axis No.1 : Pulse motor type

Axes No.2, 3 : Servo motor type

Axes No .4 : Brushless DC motor type
Axis No.5 : Not connected

1to 8 : Number of driver axes

<Detail of Connected Axis

ABB

Inactive Axis

20WAI — 20WAI - 3DI - N -DV - 0 — 0 — ABB — %*

Eldentification for 1Al use only>

* There is no identification in
some cases

Applicable for Simple Absolute Type>

: Simple Absolute Type
(with absolute battery)

ABBN : Simple Absolute Type

(with no absolute battery)

No description :

Incremental / Battery-less
Absolute Type

[Motor Type]
20P : Applicable for 20a pulse motor ———<Power Voltage>
20SP : Applicable for 20c pulse motor 0:24VDC
28P : Applicable for 28o pulse motor
28SP : Applicable for 28a pulse motor —— =<I/O Cable Length>
35P : Applicable for 350 pulse motor 0 : No cable
42P : Applicable for 420 pulse motor
42SP : Applicable for 420 pulse motor <I/O Type>
56P : Applicable for 560 pulse motor DV : DeviceNet Type
2 . Applicable for 2W servo motor CC :CC-Link Type
5 : Applicable for 5W servo motor PR : PROFIBUS-DP Type
58 : Applicable for 5W servo motor CN : CompoNet Type
10 : Applicable for 10W servo motor EC : EtherCAT Type
20 : Applicable for 20W servo motor EP : EtherNet/IP Type
20S : Applicable for 20W servo motor PRT : PROFINET-IO Type
30 : Applicable for 30W servo motor SSN : SSCNETII/H Type
3D : 3W Brushless DC Electric Motor ML3 : MECHATROLINK-II Type
A . Ineffective axis (equipped with servo motor driver) ECM : EtherCat Motion Type
P : Ineffective axis (equipped with pulse motor driver)
D . Ineffective axis (equipped with brushless DC motor driver)
N . Not connected (not equipped with motor driver)
[Encoder Type]
WAL : Incremental / Battery-less Absolute Shared (Pulse Motor Type / Servo Motor Type)
| : Incremental (Brushless DC Motor Type)
SA : Simple Absolute (Pulse Motor Type/ Servo Motor Type)
[Option]
HA : High Acceleration/Deceleration Type (when servo motor selected)
LA : Power Saving Type (when servo motor selected)
T : High Output Setting Type (when pulse motor selected)
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1.2 List of Basic Specifications

Specification ltem

Details of Specifications

Number of Controlled Axes

Max.8 axis

Control/Motor Power Supply Voltage

24V DC £10%

Current Consumption of Brake
Release Power

0.15AxNumber of axes

Control Power Current Consumption

1.0A

Control Power In-Rush Current

MAX. 5A  30ms or less

Motor Current Consumption

Refer to Section < Motor Current Consumption >

Motor Power In-Rush Current

Number of slots x MAX. 10A 5ms or less

Controller Heat Generation

MAX. 26W

Control System

Driver for Pulse Motor : Weak field-magnet vector control
Driver for Servo Motor : Vector control
Driver for Brushless DC Motor : Square wave drive

Encoder Resolution

Refer to Section <Encoder Resolution>

Motor / Encoder Cable Length

MAX. 20m
(Note) It is 10m at maximum for Simple Absolute Type and when connecting to RCD.

Serial Communication
(SIO Port: Only for teaching)

RS485 1CH (complying with Modbus Protocol) Speed 9.6 to 230.4kbps

External Interface

DeviceNet, CC-Link, PROFIBUS-DP, CompoNet, EtherNet/IP, EtherCAT, PROFINET-IO,
MECHATROLINK-II, SSCNETII/H, EtherCat Motion
[Refer to 1.4 Specifications for each Fieldbus.]

Data Setting and Input

PC software, Touch panel teaching, Gateway parameter setting tool

Data Retention Memory

Position data and parameters are saved in the nonvolatile memory (FERAM).
(Note) There is no limitation in number of writing.

Positioning Points

256 points (There is no limit for simple direct and direct indication modes)
(Note) The number of positioning points differs depending on the operation mode select
by the parameter setting.

LED Display (mounted on Front
Panel)

Status LED for Driver  : 8 points (for each driver board)
Status LED for Fieldbus : 7 points

Forcibly Releasing of
Electromagnetic Brake

Can be released with the forcibly releasing signal input (24V DC input) to each axis

Protective Functions ™"

Overcurrent Protection (Equipped with a built-in cutoff circuit using a semiconductor for each slot)

Protection Function against
Electric Shock

Class | basic insulation

Insulation Resistance

500V DC 10MQ

Mass

Incremental type : 620g Max., Absolute type : 690g Max.,
Absolute battery box : 1950g (for 8-axis type) Max.

Cooling Method

Forced air-cooling

External Dimensions

123W x 115H x 95D

Ambient Temperature

0 to 40°C

Ambient Humidity

85%RH or less (non-condensing)

Ambient Environment

Refer to 1.7 [1] Installation Environment

Ambient Storage
Temperature

-20 to 70°C
0 to 40°C for absolute battery

Environ | Ambient Storage Humidity

85%RH or less (non-condensing)

ment | sable Altitude

1000m or lower above sea level

Vibration Durability

Frequency 10 to 57Hz / Swing width: 0.075mm
Frequency 57 to 150Hz / Acceleration: 9.8m/s?
XYZ Each direction Sweep time: 10 min. Number of sweep: 10 times

Shock Resistance

Dropping height 800mm, 1 corner, 3 edges and 6 surfaces

Protection Class

IP20

Note 1 For servo motor, the over-current protection is triggered at 1.4 times the maximum load current.
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<Motor Current Consumption>

See below for the motor current consumption (rated current, peak current) of the connectable actuators.

Peak Current [A]
Actuator Type Rated[ E]urrent gg\\:\i,s; St_?ndard
Type ype
RCP2 | 20Pto28P 2.0
ouise Motor 7 RCP3 | 28sp to 56P 2.0
Eg:zg Z?SF’ High Output Invalid 2.0
RCP6 56P High-Output Type (Note 3) 3.5 4.2
2w 0.8 46
5W 1.0 6.4
10W (RCL) 1.3 6.4
Servo Motor " 10W (RCA, RCA2) 1.3 25 4.4
20W 13 25 4.4
20W (20S Type) 1.7 34 5.1
30w 1.3 22 4.4
Brushless DC Motor 3w 0.7 1.5

Note 2 The current is maximized at the excitation phase detection conducted in the first servo-on process after the power is
supplied (ordinary 100ms).

Note 3

High-output type driver board can control one axis per board.

Note 4 Maximum current draw is realized during the excitation phase following the initial servo power ON. (Normal: Approx.
1 to 2 sec, MAX: 10 sec).

<Encoder Resolution>

See below for the resolution of encoders mounted on the connectable actuators.

Actuator Type Encoder Resolution
RCP2 to 5 All types 800 pulse/rev
Pulse Motor
RCP6 All types 8192 pulse/rev
Incremental Encoder 800 pulse/rev
RCA
Battery-less Absolute Encoder 16384 pulse/rev
RCA2-oooN (A) 1048 pulse/rev
RCA2
Servo Motor Other than RCA2-oooN (A) 800 pulse/rev
RA1L - SA1L - SA4L - SM4L 715 pulse/30.03mm
RCL RA2L - SA2L - SA5L - SM5L 855 pulse/35.91mm
RA3L - SA3L - SA6L - SM6L 1145 pulse/48.09mm
RA1D - GRSM 400 pulse/rev
Brushless DC Motor RCD

RA1DA - GRSMA

480 pulse/rev
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1.3 Calculation for Power Capacity

For the calculation of 24V DC power capacity, figure out the numbers for (1) to (6) below, and then
follow Step (7).

(1) Control Power Current ConsUMPIoN : 1.0A: -« rrrmrresrrer i 1)
(2) Motor Power Current Consumption :

Add the total motor current consumption of all connected actuators. -« «-«-xororrrrrrmreeeens 2)
(3) Current Consumption at Excitation Phase Detection :

Add the ianSh Current for a” Connected AXES, "ttt 3)
(4) Add the Control Power Inrush Current : 5A ................................................................. 4)
(5) Add the Motor Power Inrush Current : Number of slots x 10A each. --------rrrermmrermeeenns 5)
(6) Current Consumption of Brake Release Power: Number of actuators with brake x 0.15A----- 6)
(7) Selection of Power Supply :

Usually, the rated current is to be approximately 1.3 times higher than the total of Control Power 1) + 2)
+ 6) above considering approximately 30% of margin to the load current. However, considering the
inrush currents [excitation 3), control 4) and motor power 5)], even though it is a short time, select a
power supply with “sufficient peak load capacity. Avoid current of 3) to 5) from occurring at the same
time by having the timing of emergency stop release (turning the motor power on) and timing to
turn the servo on shifted ™" from each other and so on. Huge current flow of the same time
may cause a transient voltage drop. Be careful especially when selecting a power source
equipped with remote sensing.

Note1 The timing to turn the servo on can be shifted in Driver Shutdown Release Delay Time
[refer to 3.9.9 3) GW Parameter 3] in the gateway parameter setting tool.

(Note) Ensure motor and control power supplies reference the same potential when using
multiple power supplies.

(Reference) Selection of Power Supply Protection Circuit Breaker
It is recommended that the power supply protection is conducted on the primary
side (AC power side) of the 24V DC power supply unit.
When selecting the protection breaker, consider the rated cutoff current of the
circuit breaker so a cutoff is surely performed even in the case of inrush current of
24V DC power supply unit or a short-circuit of the power supply.
» Rated Breaking Current > Short-circuit Current = Primary Power Supply Capacity /

Power Voltage

» (Reference) In-rush Current of IAl Power Supply Unit PS241 = 50 to 60A, 3msec
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1.4 Specifications for each Fieldbus

1.4.1 Specifications of DeviceNet Interface

Iltem

Specification

Communication Protocol

DeviceNet2.0

Group 2 Dedicated Server

Network-Powered Insulation Node

Baud Rate

Automatically follows the master

Communication System

Master-Slave System (Polling)

Number of Occupied Channels

Refer to 3.4.1 PLC Address Construction by each Operation Mode

Number of Occupied Nodes

1 Node

Communication Cable Length ™"

Baud Rate Max. Network Total Branch Line Max. Branch Line
Length Length Length
500kbps 100m 39m
250kbps 250m 78m
125kbps 500m 156m

Communications Cable

Use the dedicated cable.

Connector M2

MSTB2.5/5-GF-5.08 AU (Manufactured by PHOENIX CONTACT or equivalent)

Consumption Current of
Communication Power Supply

60mA

Communication Power Supply

24V DC (Supplied from DeviceNet)

Note 1 For T branch communication, refer to the Instruction Manuals for the master unit and programmable logic controller

(PLC) to be mounted.

Note 2 The cable-side connector is a standard accessory. [Refer to 1.1.1 Parts]

1.4.2 Specifications of CC-Link Interface

Item

Specification

Communication Protocol

CC-Link ver1.10 or ver2.00

Station Type

Remote Device Station (MAX. four stations occupied)

Baud Rate

10M/5M/2.5M/625k/156kbps

Communication System

Broadcast Polling System

Number of occupied stations

Refer to 3.4.1 PLC Address Construction by each Operation Mode

Communication Cable Length ™"

Baud Rate (bps) 10M 5M 2.5M 625k 156k

Total Cable Length (m) 100 160 400 900 1200

Communications Cable

Apply the dedicated cable

Connector M2

MSTB2.5/5-GF-5.08 AU (Manufactured by PHOENIX CONTACT or equivalent)

Note 1 For T branch communication, refer to the Instruction Manuals for the master unit and PLC to be mounted.
Note 2 The cable-side connector is a standard accessory. [Refer to 1.1.1 Parts]
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1.4.3 Specifications of PROFIBUS-DP Interface

Item

Specification

Communication Protocol

PROFIBUS-DP

Baud Rate

Automatically follows the master

Communication System

Hybrid System (Master-Slave System or Token Passing System)

Number of occupied stations

Refer to 3.4.1 PLC Address Construction by each Operation Mode

Communication Cable Length

MAX. Total Network Baud Rate Cable Type
100m 3,000/6,000/12,000kbps
200m 1,500kbps
400m 500kbps Type A Cable
1000m 187.5kbps
1200m 9.6/19.2/93.75kbps

Communications Cable

STP cable AWG18

Connector ™"

9-pin female D-sub Connector

Transmission Path Format

Bus/Tree/Star

Note 1 Please prepare a 9-pin male D-sub connector for the cable-end connector.

1.4.4 Specifications of CompoNet Interface

Item

Specification

Communication System

CompoNet dedicated protocol

Communication Type

Remote 1/0 communication

Baud Rate

Automatically follows the master

Communication Cable Length

Follows CompoNet specifications

Slave Type

Word-Mixed Slave

Available Node Addresses for Setting

0 to 63 (Setting conducted on controller parameter)

Number of occupied channels

Refer to 3.4.1 PLC Address Construction by each Operation Mode

Communications Cable ™"

Round Cable (JIS C3306, VCTF2-core)
Flat cable | (with no sheathed)
Flat cable I (sheathed)

Connector (Controller Side)

XW7D-PB4-R (Manufactured by OMRON or equivalent)

Note 1 Prepare separately for the communication cable.

1.4.5 Specifications of EtherNet/IP Interface

ltem

Specification

Communication Protocol

IEC61158 (IEEE802.3)

Baud Rate

10BASE-T/100BASE-T (Autonegotiation setting is recommended)

Communication Cable Length

Follows EtherNet/IP specifications (Distance between hub and each node: 100m
max.)

Number of Connection

Master Unit

Available Node Addresses for Setting

0.0.0.0 to 255.255.255.255

Communications Cable ™"

Category 5 or more
(Double shielded cable braided with aluminum foil recommended)

Connector

RJ45 Connector x 1pc

Note 1 Prepare separately for the communication cable.
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1.4.6 Specifications of EtherCAT Interface

ltem

Specification

Communication Protocol

IEC61158 type 12

Physical Layer

100Base-TX (IEEE802.3)

Baud Rate

Automatically follows the master

Communication Cable Length

Follows EtherCAT® specifications (Distance between each node: 100m max.)

Slave Type

1/0 slave

Available Node Addresses for Setting

0to 127 (17 to 80 : When connected to the master (CJ1W-NC*82) manufactured by
OMRON)

Communications Cable ™"

Category 5e or more
(Double shielded cable braided with aluminum foil recommended)

Connector

RJ45 Connector x 2pcs (Input x 1, Output x 1)

Connect

Daisy chain only

Note 1 Prepare separately for the communication cable.

1.4.7 Specifications of PROFINET-IO Interface

Item

Specification

Communication Protocol

IEC61158 (IEEE802.3), IEC61784

Baud Rate

100Mbps

Communication Cable Length

Distance between each segment: 100m Max.

Number of Connection

Master Unit

Available Node Addresses for Setting

0.0.0.0 to 255.255.255.255

Communications Cable ™"

Category 5 or more
(Double shielded cable braided with aluminum foil recommended)

Connector

RJ45 Connector x 1pc

GSDML File Version

Ver 2.3

Note 1 Prepare separately for the communication cable.

1.4.8 Specifications of SSCNETII/H Interface

Refer to SSCNETII/H interface, SSCNETII/H Applicable Controller Instruction Manual (ME0352).

1.4.9 Specifications of MECHATROLINK-II Interface

Refer to MECHATROLINK-II interface, MECHATROLINK-II Applicable Controller Instruction

Manual (ME0317).

1.4.10 Specifications of EtherCAT Motion Network Interface

Refer to EtherCAT Motion interface, EtherCAT Motion Applicable Controller Instruction Manual

(ME0367).
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1.5 External Dimensions
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1.5.2 Absolute Battery Box

Front View

Rear View

Side View
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1.6 Option

1.6.1 Absolute Battery Box

For Simple Absolute type, an absolute battery box capable for the batteries for 8 axes is used.
The battery is to be attached only to the axes for Simple Absolute Type.

The connection to MCON controller is to be made with the dedicated cable

(CB-MSEP-AB005).
(Note) Cable length: 0.5m

) ©

Battery

Front View when Cover ON

5th Axis Battery

OREREE==

</
(Axis No.4) [T

7th Axis Battery MIEXx
(Axis No.6) [T 6%%

1st Axis Battery A
(Axis No.0) Blive

X0 =%

3rd Axis Battery

RO 000009909,
RS

"vvvvvvvv
(Axis No.2)  [TTT#

]
IR

..........

e e

000, %

Connector to connect with
MCON

—T]

XRAXRAAR .30““00“’3‘4
NLEELERRRRRKE o

(Note) Do not apply force

AXT7 AX6 AX5AX4

[ [ [ 11 #
: iy

@)

el

not being

T | 1 I I

[©))

perpendicular to

the connector when
insert or detach the
cable.
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Front View when Cover OFF

6th Axis Battery
(Axis No.5)

8th Axis Battery
(Axis No.7)

2nd Axis Battery
(Axis No.1)

4th Axis Battery
(Axis No.3)
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1.6.2 Regenerative Resistor Unit (RER-1)

This unit is necessary to be connected in the case that the regenerative energy cannot be
consumed by the regenerative resistor built into the MCON controller.
It is necessary to connect the unit in the following case:

500

Rectangular Wire-wound Resistor:
BGR10THA12RJ (KOA)

Yo

(25) _,_(20)

0.35Q SPMCU-2(K) (Kaneko Cord)

' (20) .. (30)
Cable Diameter ¢4.6

8
R | |2 I

16|

-

Bl |

14

0.6
N
3

W

\ —— |/‘<

Condition to Require Regenerative Units

Number of Connected Actuator

3 to 8 units of high acceleration/deceleration type
actuators

Number of Regenerative
Resistor Unit

1

& Caution: The regenerative resistor consumes regenerative current and converts it to heat.
Therefore, the temperature may get high in some operational conditions.
Attach on the metal part of the device with a screw to radiate the heat.
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1.7 Installation and Storage Environment

This product is capable for use in the environment of pollution degree 2" or equivalent.
*1 Pollution Degree 2 : Environment that may cause non-conductive pollution or transient

conductive pollution by frost (IEC60664-1)

[1] Installation Environment
Do not use this product in the following environment.

Location where the surrounding air temperature exceeds the range of 0 to 40°C

Location where condensation occurs due to abrupt temperature changes

Location where relative humidity exceeds 85%RH

Location exposed to corrosive gases or combustible gases

Location exposed to significant amount of dust, salt or iron powder

Location subject to direct vibration or impact

Location exposed to direct sunlight

Location where the product may come in contact with water, oil or chemical droplets
Environment that blocks the air vent [Refer to 1.8 Noise Elimination and Mounting Method]

When using the product in any of the locations specified below, provide a sufficient shield.

Location subject to electrostatic noise
Location where high electrical or magnetic field is present
Location with the mains or power lines passing nearby

[2] Storage and Preservation Environment

34

Storage and preservation environment follows the installation environment. Especially, when the
product is to be left for a long time, pay special attention to condensed water.

Unless specially specified, moisture absorbency protection is not included in the package when
the machine is delivered. In the case that the machine is to be stored in an environment where
dew condensation is anticipated, take the condensation preventive measures from outside of the
entire package, or directly after opening the package.
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1.8 Noise Elimination and Mounting Method

(1) Noise Elimination Grounding (Frame Ground)

Connect the ground line to the
FG terminal block on the
controller unit. Put a tool such
as a screwdriver into the
square slot to open the
opening to connect the line.

Copper wire: Connect a ground ©therd
ﬁ‘ wire with a diameter of 1.6 mm Controller hk A
= (2mm? : AWG14).

Do not share the ground wire with or connect
to other equipment. Ground each controller.

dther
ooty | [ |

Other
equipment

Earth Terminal
Grounding resistance at 100Q or less
(Formerly Class-Ill grounding)

(2) Precautions regarding wiring method
1) Wire is to be twisted for the power supply.
2) Separate the signal and encoder lines from the power supply and power lines.

(3) Noise Sources and Elimination Surge absorber
Carry out noise elimination measures for electrical devices on
the same power path and in the same equipment.

The following are examples of measures to eliminate noise

sources.

1) AC solenoid valves, magnet switches and relays
[Measure] Install a Surge absorber parallel with the coil.

Relay coil
2) DC solenoid valves, magnet switches and relays = B =
[Measure] Mount the windings and diodes in parallel. P
Select a diode built-in type for the DC relay. N

35

¥oayD suoneooadsg | Jsydeyn .



Chapter 1 Specifications Check .

Mcon

(4) Cooling Factors and Installation
Design and Build the system considering the size of the controller box, location of the controller
and cooling factors to keep the ambient temperature around the controller below 40°C.
Pay a special attention to the battery unit since the performance of it would drop both in the low
and high temperatures. Keep it in a room temperature environment as much as possible.
(Approximately 20°C is the recommended temperature.)

7 Ceiling 7

EE=EEEE=I
[l = (= g
i

Battery

E=]
===

c)

%—“ZOmm 20mm—p 20mm¥P>

or more or more or more or more

N

7

20mm or more ¢
4‘:‘*

JAT |

| g —]

Bms--

Aroutet
(Heat

Radiation)

50mm
or more
<
<

Ensure A

enough space /

for wiring. 50mm or more
Air inlet

— /

Rear View

For the attachment of the unit, use the fixture holes on the four corners or attach on the DIN rail.
(Attachment should be the same for the absolute battery box.)

®,
95 fixture hole $5 fixture hole
DIN rail
g >

5 fixture hole || _ ¢5 fixture hole

Lever for attachment to DIN rail
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Chapter 2  Wiring

2.1 Wiring Diagram (Connection of construction devices)
PC software

(to be purchased separately)
Teaching Pendant
Touch Panel Teaching
Absolute Battery Box (to be purchas<_ed seFJarater)

(A ©) [ i - F=) — ' 4

‘;r,;,; Dummy Plug | —— “eeesl
DP_5(N0(e1) g
7 —— —— 33 I
=EEEeEaaEaEE 3
H [ =] =S | = =g
A e |
CB-MSEP e
-AB005 i Oz Oloe Ol © Emergency Stop
E | Circuit Communication power
E supply (if necessary)
B (24V DC
Control/Drive Power s ...Please prepare
Supply ‘_D e separately)
(24V DC s
...Please prepare
separately) C10----

Host System (Master Unit)
(PLC, etc....Please prepare separately)

Each Fieldbus
communication cable

e
O[)[e.@:0. 0| fefeleTolelelel Ble[ofefel]t oncezezes

Follow the specifications of
each Fieldbus for how to
lay out wiring.

(e
@

& Caution: Make sure to turn the power to the controller OFF when inserting or removing the
connector that connects the PC software or teaching pendant to the controller.
Inserting or removing the connector while the power is turned ON causes a
controller failure.
Note 1 For MCON-CG, in case a teaching tool is not connected to SIO connector, have the enclosed dummy
plug plugged (DP-5) in the connector.
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2.2 Circuit Diagram

Sample circuit diagrams are shown below.

[11 Power Supply and Emergency Stop
The diagram shown below is an example of a circuit for when reflecting the emergency stop
switch on a teaching pendant to the emergency stop circuit of the system.

24V 3@ Emergency Stop Switch on ov
Teaching Pendant
EMGA EMG B
Emergency Stop  Emergency Stop
Reset Switch Switch MCON AN AN
1 ./ System 1/O Connector SIO Connector
5 < (%) S1/, 3
I L
CR1 |/ L ~ (Note1)
CR1Mete S2 r - 2
EMG- > 4 —
(_|m—{_Emergency Stop Control Circuit |
[ External Drive Cutoff *
Emergency Stop Input Connector
[ 2\ (Note 5)
(Note 2)
CR2 MPISLOTD ( |m-— A Fpv 1 Motor Power Supply (Siot0) L[ WEMC*SLOTO
MPOSLOTO _C - 3 (Axis No.0 and 1) 8- } EMGINSLOTO /
(Note 2) 5 EMG+SLOT1MN®®)
CR2 MPISLOTA '( -2— F»Motor Power Supply (Slot 1) 6 } EMGINSLOT1 /
MPOSLOT1 '( 1 (Axis No.2 and 3) “m }
MPISLOT2 12 15- }EMGJ{SLOTZ(MO{E ,
CR2Me? P{ B P> Motor Power Supply (Slot 2) 16 |< [EMGINSLOT2 /
MPOSLOT2 1 (Axis No.4 and 5) |
(w9 M EMG+SLOT3M"9
CR2Me2 N\ MPISLOT3] -| o 10 PS4 TP Motor Power Supply (Siot3) 14 g ) EMGINSLOT3 /
MPOSLOT3 _C 9 &_’l)_ (Axis No.6 and 7)
\ J
Power Line Input Connector
. MP+24v (|4 1->\OV
\
CP+24V| I . Control 3- Y I
S il " __Power J)
| (Note 4)
CR1 CR2 (Note 2)
Note 1 MCON-C:  When there is nothing plugged in the SIO connector, S1 and S2 are short-circuited inside the
controller.
MCON-CG : When there is nothing plugged in the SIO connector, S1 and S2 are not short-circuited.
To make them short-circuited, have the enclosed dummy plug DP-5 plugged in the SIO connector.
[Refer to 2.3.7]
Note 2 When the motor power must be disconnected externally for safety category compliance, apply a safety rated relay

between MPISLOT * and MPOSLOT *. Choose one that is capable to open and close with the motor current
consumption of the connected actuator [Refer to 1.2 List of Basic Specifications.].

Note 3
Note 4
Note 5

be made in the condition of an emergency stop. (*: Slot Number)

The rating for the emergency stop signal (EMG-) to turn ON/OFF at contact CR1 is 24V DC and 10mA.
For CR1, select the one with coil current 0.1A or less.
By cutting out the connection between EMG+SLOT % and EMGINSLOT >, only the disconnected slot number can

& Caution: When supplying the power by turning ON/OFF the 24V DC, keep the 0V being
connected and have the +24V supplied/disconnected (cut one side only).
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24v j@ Emergency Stop Switch on ov
Teaching Pendant
Emergency Stop E St EMG A EMGB
mergency Sto
Reset Switch Switca y=op MCON AN AN
| [am—] System 1/O Connector SIO Connector
' <®__ st /0]3 ° 8
CR1 |'/ \ (Note)
CR1{MNote 3) S2 r - 2
\. EMG- > 4 —
(_|m-—{_Emergency Stop Control Circuit |
\ External Drive Cutoff «
Emergency Stop Input Connector
(Note2) N\ (- 2\ (Note 5)
CR2 MPISLOTO -( 4 I Motor Power Supply (Slot 0) l- }M
MPOSLOTO { - 3 (Axis No.0 and 1) 8- } EMGINSLOTO /
(Note2) 5 EMG+SLOT1MN¢?
CR2 MPISLOTH '( -2— —»Motor Power Supply (Slot 1) 6 } EMGINSLOTA /
MPOSLOT1 { = (Axis No.2 and 3) “m }
15 } EMG+SLOT2MN®?
(Note 2) MPISLOT2 12 o P2
CR2™° C - |'>|| A ¥ > Motor Power Supply (Slot 2) 1 EMGINSLOT2
mPosLoT2| 7| 11 (Axis No.4 and 5) —m 1
(|m—e 13 |\ [EMG+SLOT3™"*®
Note 2) MPISLOT3 10 }
CR2' -C ] »Motor Power Supply (Slot 3) 14 - } EMGINSLOT3
MPOSLOT3 _( 9 (Axis No.6 and 7)
\\y J
Power Line Input Connector
MP+24V(, ( 4 T )\ ov
. CP+24V| ~ - 21N\ » Control 3- N oV I
Sl Power /)
L |
MSEP :
System 1/O Connector SIO Connector
81 (7 = 5 8
S0 > - > (Note |
EMG- | [ |4
NSl
External Drive Cutoff « Emergency Stop Input Connector
CR2"=2™\ MPISLOTO % 4 7 }\ EMG+SLOTO
MPOSLOTO _C -3 8 - } EMGINSLOTO (
(Note 5)
CRZ(NcIeZ)\ MPISLOT1 _( 2 5 - )_ EMG+SLOT1
MPOSLOTA _( -1 6 - )_ EMGINSLOT?NO‘e(S)
= 15 } EMG+SLOT2
CR2es \MPISLOT2 12 (% E—
(= 16 gy || EMGINSLOT?
MPOSLOT2 11 (Note 5)
(| 13 EMG+SLOT3
— )——|
CR2Mte2) N\ MPISLOT3 _( 10 14 } EMGINSLOT3 /
MPOSLOT3 _C - 9
\ J
Power Line Input Connector
I MP+24V { ( 4 1 -)\ ov
CP+24V | /|2 3 - ov
Kkl JJ (Note 4)
CR1 (Note 2)
Note Check the previous page for Notes 1 to 5.
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(2]

Motor ¢ Encoder Circuit

figure below to plug the actuators correctly.

Wrong connection will issue an error such as the encoder wire breakage.
Check in the instruction manual of each actuator for the details (connection layout

diagram) of each cable.

o [ o [ [ Y
o o |

%I:II:II:II:II:II:I O

AXO0 JAX2 JAX4 [AX6
(1st axis) |(3rd axis) |(5th axis) |(7th axis)

AX1 JAX3 JAX5 AXT7
(2nd axis)|(4th axis) |(6th axis) |(8th axis)

A/

m Caution: There is an axis number (AX0 to AX7) shown on the actuator cables. Refer to the

40

Connection to RCP2 Series
MCON

Conne%ti?q
r-—-1_. Cable N?
AXOto 7 (5) |
Actuator '
Connector ----r-!

L

Connection to RCP6, RCP5, RCP4, RCP3, RCA2, RCD and RCL Series

MCON Conne&ti'or})

___L_, cable ™ H;
AXOt07(5) — .
Actuator ' i —_
Connector -

Connection to RCP2 Small Rotary Series
MCON

Conne&titoq)
-—-L-. Cable ™*
AXO0 to 7 (5) v

Actuator '

Connector N

Connection to RCA Series

M N .
co Conne&tltoq)
ote
hxoto7(5) [0oofpCable
Actuator '
Connector T
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Note 1 Applicable Connection Cable Model Codes

ooo. Cable length  Example) 030 = 3m

Model

Cable Model

Remarks

RCP2
(Other than Rotary small type)

CB-PSEP-MPAOOo

Robot cable from 0.5 to 20m

RCP2 Rotary small type
(RTBS/RTCS/RTBSL/RTCSL)

CB-RPSEP-MPAooo

Robot cable from 0.5 to 20m

RCA

CB-ASEP2-MPAooo

Robot cable from 0.5 to 20m

RCP3, RCA2, RCL

CB-APSEP-MPADoo

Robot cable from 0.5 to 20m

CB-APSEP-MPAoooc-LC

Standard cable from 0.5 to 20m

RCP4 (Other than SA3/RA3),
RCD-RA1DA(-D3)"*® 2

CB-CA-MPAooo-RB

Robot cable from 0.5 to 20m "2

CB-CA-MPAooo

Standard cable from 0.5 to 20m Mo ¥

RCP6, RCP5,
RCP4(SA3/RA3),
RCD-RA1DA(-D5)N*® 2
GRSNA

Gripper/Rotary of RCP2CR,
RCP2W

CB-CAN-MPAooo-RB

Robot cable from 0.5 to 20m "2

CB-CAN-MPADoo

Standard cable from 0.5 to 20m "**¥

Note 2

-D3/-D5 in brackets () for RCD show the symbols for the applicable controllers.

Note 3 The maximum cable length for RCD is 10m for both the standard cable and robot cable.

[3] Connection to Absolute Battery Unit (for Simple Absolute Type Only)

MCON

Connector

Absolute Battery \ CB-MSEP-ABOO5 [

j The cable length should \
be 0.5m.

Absolute Battery
Box

(Note) Do not apply force not being perpendicular to the connector when insert or detach the

cable.

[4] Layout for Mode Switchover Circuit
When a switchover of the operation modes (AUTO/MANU) is required with an external input,
connect a device such as a switch between AUTO/MANU + terminal and AUTO/MANU —

terminal.
If not switching externally, apply a jumper on AUTO/MANU + terminal and AUTO/MANU —
terminal.
External MCON
Operation Mode
Setting . .
Operation Mode Setting
AUTO/MANU
(Switch ) (AUTO/MANU) Switch
— | MANU'!
] 1
| AUTOMANU+ /ST ]51 % |
J/ (I !
! 1
OFF: AUTO i AUTO !
ON : MANU oo ! ntermal
nterna
AUTO/MANU- ( =6 Power
] Supply

Eystem 1/0 Connector
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[5] Layout for External Brake Input Circuit
Lay out the circuit when an external compulsory brake release with using an actuator equipped
with a brake is desired. It is not necessary if an external release is not required.
The brake can be released if the power (24V DC, 150mA/axis) gets supplied to this connector
even without the main power source supplied from the controller.

MCON
24V ov
External Brake Input Connector

[ A\
BKRLS AXIS No.0 ( -4 P Axis No.0 Brake Release Input Circuit
BKRLS AXIS No.1 ( -3 P Axis No.1 Brake Release Input Circuit
BKRLS AXIS No.2 ( -2 P Axis No.2 Brake Release Input Circuit
BKRLS AXIS No.3 ( -1 P Axis No.3 Brake Release Input Circuit
BKRLS AXIS No4 ( -9 P Axis No.4 Brake Release Input Circuit
BKRLS AXIS No.5 C -8 P Axis No.5 Brake Release Input Circuit
BKRLS AXIS No.6 ( [ ! P Axis No.6 Brake Release Input Circuit
BKRLS AXIS No.7 ( [ 6 P Axis No.7 Brake Release Input Circuit

GND for Brake Release <—T—5I )— ov
10. N[OV I
J
\ J

[6] Layout of Regenerative Resistor (Option)

MCON
External Regenerative
Resistor Units
7 N\ RB+ (RER-1)
System I/O J
Connector I
RB-

Condition to Require Regenerative Units
Number of Connected Actuator | 3 to 8 units of high acceleration/deceleration type
actuators

1

Number of Regenerative
Resistor Unit

& Caution: The regenerative resistor consumes regenerative current and converts it to heat.
Therefore, the temperature may get high in some operational conditions.

Attach on the metal part of the device with a screw the heat.
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[7] Wiring Layout for Fieldbus
Follow the instruction manual of the master unit for each Fieldbus and the constructing PLC for
the details of how to connect the cables.

1) DeviceNet Type

Terminal Resistance is required @)
to be mounted on the terminal. g
Master Unit ngminal Resistance Slave Devices Terminal Resist1a2n1ce MCON-DeviceNet Type °
Q “\ “\ “\ “\ Q @
Y ROM [/ / N O =
. — — . — — .
ROM @ * K I K \UJ K I K v+ )| ERD N
W |G T wrLl @ — — @ owT =
Drain ! : ’ ! : m | I| I | : Drain g
(Shield L T @ T W L 4 T L T (Shield [(@]
| | l | | BL D m | | l | |
BL [ |(can.t '|‘ " l '|‘ " % '|‘ : l '|‘ " @ OBL
I I I I
BKI@ KB — — @IBK
T WV e VRN
E"(‘)\v/ver Supply Cla_ss D grounding
(Formerly Class-Ill grounding: Grounding resistance at 100Q2 or less)

Communication power needs to be
supplied by an external device.

2) CC-Link Type

MCON-
Terminal Terminal CC-Link
Master Unit RZFS’}‘S'{‘a?,ce Slave Devices ReSieSrtrg:]ncae Type Terminal Resistance is required
@ A A /D-A\ 8NN oA to be mounted on the terminal.
i I i N4 i I H
@ @ DB)| The terminal resistor differs depending on the type
l P l of the dedicated cable for CC-Link.
@ Y i QG/ ) ™ @ + Cable FANC-SBH:---130Q1/2W
W] y Vi Vi (High Performance Cable
@—d --------- 4——& --------- 4— dedicated for CC-Link)
+ Cable FANC-SB:--- 110Q1/2W
@ @__L J_—@ (CC-Link Dedicated Cable)

= Class D grounding )
(Formerly Class-IIl grounding: SLD and FG are internally connected.

Grounding resistance at 100Q or less)

3) PROFIBUS-DP Type

Terminal Resistance is required
to be mounted on the terminal.

Master Unit Slave Devices MCON-PROFIBUS Type

-Line -Line)

=

D®

i
O®

H N
N
S
Q

"

I
N
S
o]

®C
|_f:
i d
"_t
F%D
®C¢

B-Ling, ARV
3QOQI ________ I

Class D groﬂnding
(Formerly Class-Ill grounding: Grounding resistance at 100 or less)
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4) CompoNet Type

Master Unit

S

) Terminal
Slave Devices Resistance

<

A i / 1210
\ f,’ \ 8BS+ ! \\ f’ \
|
I BD

\ \
[ \ [ [
BD e — —
I BT ! I !
I I I I
BDH — BDH — —
[N T ! !
] ] ] ]
Lo Lo BS- Lo Lo
N SN oY __ . N
24V
Power Supply

5) EtherNet/IP Type

Supply power separately to the slave devices

that requires the communication power supply.

It is not necessary to supply communication power
to MCON Unit, however, there is no problem

even if communication power is supplied.

Switching Hub

0 00 [

Master Unit %@ D Slave Devices

Ethernet Straight Cable, Category 5e or more

_E] D MCON Unit
EtherNet/IP Type

Double shielded cable braided with aluminum foil
recommended

MCON-
CompoNet Type

Connect the terminal
resistor if the unit is
placed at the end of
the network.
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6) EtherCAT Type, EtherCAT Motion Type

MCON
EtherCAT Type or
Master Unit Slave Devices EtherCAT Motion Type
IN IN
ol @—@ [ h [4| (Note) EtherCAT Type and

EtherCAT Motion Type

D D cannot be linked in the

ouT ouT same network.

Ethernet Straight Cable Category 5e or more
Double shielded cable braided with aluminum foil recommended

Terminal resistance is not required.

7) PROFINET-IO Type

Switching Hub

(1 [0 (]

D Slave Devices
Master Unit |f|:|
E:I MCON Unit
D PROFINET-IO Type

Ethernet Straight Cable

Category 5 or more

Double shielded cable braided with aluminum foil
recommended L

8) SSCNETII/H Type

Refer to wiring of SSCNETII/H, SSCNETII/H Applicable Controller Instruction Manual
(ME0352).

9) MEHCATROLINK-II Type

Refer to wiring of MEHCATROLINK-II, MEHCATROLINK-II Applicable Controller
Instruction Manual (ME0317).
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2.3 Wiring Method

2.3.1  Connection to Power Input Connector

The wire of the power supply is to be connected to the enclosed connector (plug).

Strip the sheath of the applicable wires for 10mm and insert them to the connector. Push a
protrusion beside the cable inlet with a small slotted screwdriver to open the inlet. Once the
cable is inserted, take the slotted screwdriver OFF the protrusion to fix the cable to the terminal.

HEH
/ Accessory ]
Connector o
(Plug)
i
~— s
. e B
&
‘ :
- ﬁ T
Connector Name Power Line Input Connector
— Cable Side FKC2.5HC/4-ST-5.08 Enclosed in standard
[ package

Manufactured by
PHOENIX CONTACT

()

ONONONO,

| Controller Side MSTBA2.5HC/4-G-5.08

] Pin No. | Signal Name Description Applicable cable diameter
— 1 ov Power Input for Control |KIV0.5 to 0.3mm?2

I 2 |cp+2av (24V DC +10%) (AWG20 to 22)

Front view of 3 ov KIV3.5 to 0.75mm?2
connector on (AWG1 210 18)

controller side .
Select the cable thickness

allowable for the current

Power Input for Motor | figured out in “1.3

Drive Calculation for Power

4 MP+24V- 104y DC £10%) Capacity” .

* It is no problem to
calculate the current
consumption using the
rated value.

(Note) If supplying power with using a 24V DC, having it turned ON/OFF, keep the 0V
connected and have the +24V supplied/cut (cut one side only).
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2.3.2 Wiring Layout of System 1/0O Connector

The connector consists of the emergency stop input for the whole controller, changeover of the
operation modes (AUTO/MANU) externally and the external regenerative resistor connection
terminals.

Insert the wires to the enclosed connector (plug). Strip the sheath of the applicable wires for
10mm and insert them to the connector. Push a protrusion beside the cable inlet with a small
slotted screwdriver to open the inlet. Once the cable is inserted, take the slotted screwdriver
OFF the protrusion to fix the cable to the terminal.

Buuipn z 1e1deyd .

Connector Name System 1/0O Connector
Cable Side FMCD1.5/4-ST-3.5 Enclosed in standard
package
Manufactured by
PHOENIX CONTACT
Controller Side MCDN1.5/4-G1-3.5P26THR
Front view of
fg&?;fé?rs%l Pin No. | Signal Name Description Applicable cable diameter

+24V power output for
emergency stop
For external emergency

1 EMG+24V

2 S2 . .

stop signal input

For external emergency
3 S1 .

stop signal output

Emergency Stop Input KIVO 5 to 0.2mm?
4  |EMG- (available for all the ( Awézooto'zz;m

slots)

For operation mode

5 AUTO/MANU+ | (AUTO/MANU)
switchover

Operation mode

6 AUTO/MANU- | (AUTO/MANU)
switchover signal input

Regenerative resistor

/ RB+ connection + Dedicated regenerative
8 RB- Regenerative resistor | resistor connection
connection -
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2.3.3 Connection of Drive Cutoff/Emergency Stop Input Connector

Insert wires if an emergency stop input is desired individually for each slot or drive cutoff for
each slot. Unless it is desired, the controller can be used in the condition that the enclosed

short-circuit line is connected.
Insert the wires to the enclosed connector (plug). Strip the sheath of the applicable wires for

10mm and insert them to the connector. Push a protrusion beside the cable inlet with a small
slotted screwdriver to open the inlet. Once the cable is inserted, take the slotted screwdriver
OFF the protrusion to fix the cable to the terminal.

Connector Name Drive Cutoff/Emergency Stop Input Connector
H Cable Side Enclosed in standard package
H FMCD1.5/8-ST-3.5 Manufactured by PHOENIX
CONTACT
H Controller Side MCDN1.5/8-G1-3.5P26 THR
H Pin No. Signal Name Description Appllgable cable
H diameter
For motor power output slot 1
z 1 |MPOSLOTH (Axis No. 2 and 3) KIV1.25 to 0.5mm2
For motor power input slot 1 (AWG16 to 20)
H 2 MPISLOTH (Axis No. 2 and 3) Select the cable
. For motor power output slot 0 | thickness allowable for
Frog; \anwtr?)fngfg?deecwr 3 |MPOSLOTO (Axis No. 0 and 1) the current figured out in
4 MPISLOTO For'motor power input slot 0 the power capacity.
(Axis No. 0 and 1)
For emergency stop power
5 EMG+24VSLOT1 output slot 1 (Axis No. 2 and 3)
For emergency stop power
6 EMGINSLOTH input slot 1 (Axis No. 2 and 3) | KIV0.5 to 0.2mm?2
For emergency stop power (AWG20 to 24)
7 |EMG+24VSLOTO | /it slot 0 (Axis No. 0 and 1)
For emergency stop power
8  |EMGINSLOTO |0 i 'siot 0 (Axis No. 0 and 1)
For motor power output slot 3
9 |MPOSLOT3 (Axis No. 6 and 7) KIV1.25 to 0.5mm?2
For motor power input slot 3 (AWG16 to 20)
10 |MPISLOT3 (Axis No. 6 and 7) Select the cable
For motor power output slot 2 | thickness allowable for
11 MPOSLOT2 . ) .
OSLO (Axis No. 4 and 5) the current figured out in
For motor power input slot 2 the power capacity.
12 |MPISLOT2 (Axis No. 4 and 5)
For emergency stop power
13 EMG+24VSLOT3 output slot 3 (Axis No. 6 and 7)
For emergency stop power
14 |EMGINSLOT3 input slot 3 (Axis No. 6 and 7)  |KIV0.5 to 0.2mm?2
For emergency stop power (AWG20 to 24)
15 EMG+24VSLOT2 output slot 2 (Axis No. 4 and 5)
For emergency stop power
16 EMGINSLOT2 input slot 2 (Axis No. 4 and 5)
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2.3.4 Connecting with Actuator

Connect the relay cables to the actuator connectors.
Check in the instruction manual of each actuator for the details of the relay cables.

:ﬁj

BEE O

1
3
5
7

=
[ 1w

[ g
108 8 9
128 @11
148 E13
160 @15
r1s0 17
200 19

228 @21
240 @23 ’]

Front view of
connector on
controller side

Connector Name

Actuator Connector

Cable Side

PADP-24V-1-S

Controller Side

S524B-PADSS-1

(1) Pulse Motor Type

Applicable cable

Pin No.| Signal Name Description di
iameter
1 OA Motor Driving A-phase
2 VMM Motor Power
3 oB Motor Driving B-phase
4 VMM Motor Power
5 o/A Motor Driving /A-phase
6 ¢o/B Motor Driving /B-phase
7 LS+ Limit Switch Positive Side
8 LS- Limit Switch Negative Side
9 BK+ Brake Release Positive Side
10 |BK- Brake Release Negative Side
11 NC Not to be used
12 |NC Not to be used Cable dedicated for
13 |A+ Encoder A-phase differential + input| /Al products
14 | A- Encoder A-phase differential - input
15 |B+ Encoder B-phase differential + input
16 |B- Encoder B-phase differential - input
17 |5V Encoder Power Supply
18 |/PS Encoder Line Driver Enable Output
19 |GND Ground
20 |LSGND Ground for Limit Switch
21 NC Disconnected
22 |NC Disconnected
23 |NC Disconnected
24 |FG Grounding
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BEOOQ

1
3
5
7

w o
1

108 O 9
128 E11
148 E13
160 15
1@ @17
200 19

Front view of
connector on
controller side

50

(2) Servo Motor Type

Pin No.

Signal Name

Description

Applicable cable

:ﬁj

220 @21
240 O23 ’]

diameter
1 U Motor Driving U-phase
2 \% Motor Driving V-phase
3 NC Disconnected
4 NC Disconnected
5 wW Motor Driving W-phase
6 NC Disconnected
7 BK+ Brake Release Positive Side
8 BK- Brake Release Negative Side
9 LS+ Limit Switch Positive Side
10 |LS- Limit Switch Negative Side
11 |A+ Encoder A-phase differential + input
12 |A- Encoder A-phase differential - input | Cable dedicated for
13 |B+ Encoder B-phase differential + input| |Al products
14 |B- Encoder B-phase differential - input
15 |Z+ Encoder Z-phase differential + input
16 |Z- Encoder Z-phase differential - input
17 |5V Encoder Power Supply
18 |/PS Encoder Line Driver Enable Output
19 |GND Ground
20 |LSGND Ground for Limit Switch
21 NC Disconnected
22 |NC Disconnected
23 |NC Disconnected
24 |FG Grounding
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(3) Brushless DC Motor Type

Applicable cable
diameter

Pin No.| Signal Name Description
28 01 1 U Motor Driving U-phase
40 @ 3 2 \% Motor Driving V-phase
[ 6 @ 5 3 NC Disconnected
o d 7 4 NC Disconnected
g g 9 5 wW Motor Driving W-phase
128 O11 6 NC Disconnected
140 E13 7 NC Disconnected
168 015 8 NC Disconnected
180 m@17 9 |NC Disconnected
200 O19 10 |[NC Disconnected
22% gzl ’] 11 |A+ Encoder A-phase differential + input
C 4 23 12 |A— Encoder A-phase differential - input
Egﬁ?lte\gtivrv 00: 13 |B+ Encoder B-phase differential + input
controller side 14 |B— Encoder B-phase differential - input
15 |HS1 Hall IC Input 1
16 |HS2 Hall IC Input 2
17 |5V Encoder Power Supply
18 |[NC Disconnected
19 |GND Ground
20 |HS3 Hall IC Input 3
21 NC Disconnected
22 |NC Disconnected
23 |NC Disconnected
24 |FG Grounding

Cable dedicated for
IAl products
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2.3.5 Connection of Absolute Battery Connector

Connect the absolute battery unit to the controller for Simple Absolute Type.

Connector Name

Absolute Battery Connector

52

LI

L ooe

O A1 B10O
O A2 B9
O A3 B8
O A4 B7
OA5 B6
O A6 B5
O A7 B4
O A8 B3
OA9 B2
O A10 B1

O OO0 O OO0 O0OO0OO

Cable Side

CZHR-20V-S

Controller Side

S20B-CZWHS-B-1

Front view of
connector on
controller side

Pin No. | Signal Name Description Applicable cable diameter

A1 GND oV

BATTMP AXIS |Axis No.0O Absolute Battery
A2

No.0 Temperature Sensor

BATTMP AXIS |Axis No.1 Absolute Battery
A3

No.1 Temperature Sensor

BATTMP AXIS | Axis No.2 Absolute Battery
A4

No.2 Temperature Sensor

BATTMP AXIS |Axis No.3 Absolute Battery
A5

No.3 Temperature Sensor
A6 |GND oV

BATTMP AXIS |Axis No.4 Absolute Battery
A7

No.4 Temperature Sensor

BATTMP AXIS |Axis No.5 Absolute Battery
A8

No.5 Temperature Sensor Cable dedicated for Al

BATTMP AXIS | Axis No.6 Absolute Battery | products
A9 P

No.6 Temperature Sensor

BATTMP AXIS |Axis No.7 Absolute Battery
A10

No.7 Temperature Sensor
B10 |GND oV
B9 |BAT AXIS No.0 |Axis No.0 Absolute Battery
B8 |BAT AXIS No.1 |Axis No.1 Absolute Battery
B7 |BAT AXIS No.2 |Axis No.2 Absolute Battery
B6 |BAT AXIS No.3 |Axis No.3 Absolute Battery
B5 |GND oV
B4 | BAT AXIS No.4 |Axis No.4 Absolute Battery
B3 |BAT AXIS No.5 |Axis No.5 Absolute Battery
B2 |BAT AXIS No.6 |Axis No.6 Absolute Battery
B1 BAT AXIS No.7 |Axis No.7 Absolute Battery
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2.3.6 Connection of External Brake Connector

Connection needs to be established when an external brake release is required for the actuator.
The brake can be released if the power (24V DC 150mA/axis) is supplied to this connector even
without the main power supplied to the controller.

Connector Name

External Brake Connector

Cable Side

FMCD1.5/5-ST-3.5

Enclosed in standard
package
Manufactured by
PHOENIX CONTACT

Controller Side

MCDN1.5/5-G1-3.5P26THR

Front view of
connector on
controller side

Pin No.

Signal Name

Description

Applicable cable diameter

1

BKRLS AXIS No.3

Axis No.3 Brake
Release Input

Axis No.2 Brake

2 |BKRLS AXIS No.2
Release Input

3 |BKRLS AXIS No.1 | AXis No.1 Brake
Release Input

4 |BKRLS AXIS No.o | A%is No.0 Brake
Release Input

5 |GND Y,

6 |BKRLS AXIS No.7 |AXis No.7 Brake
Release Input

7 |BKRLS AXIS No.6 |AXis No.6 Brake
Release Input

8 |BKRLS AXIS No.5 |AXis No.5 Brake
Release Input

9 |BKRLS AXIS No.4 |AXiS No.4 Brake
Release Input

10 |GND oV

KIV0.5 to 0.2mm?
(AWG20 to 24)
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2.3.7 Connection of SIO Connector
Connect an teaching tool such as the PC software.

(Note) Do not attempt connect the device to the same SIO network as the SEP related
controllers such as PSEP.

Teaching Pendant

LA —)
Iz | @ 11
IIIEE 27t MCON
|| (5 b e [ B
|2 i il | EEaOooEs
== [ eamme ) Hins=====
Dummy i
Plug s
PC software. DP-5 GIe
_{[EEgf] 32

EL NG, &

[ I
_( EtgC

7

Connector Name SIO Connector

Cable Side miniDIN  8-pin

Controller Side TCS7587-0121077

Pin No. | Signal Name Description Applicable cable diameter
1 SGA Teaching Tool Signal +
2 SGB Teaching Tool Signal -
3 5V Power supply for teaching tool
4 |ENB Enable signal input Cable dedicated for IAIl
5 EMGA Emergency Stop Signal A products
6 24V Power supply for teaching tool
7 ov 0%
8 EMGB Emergency Stop Signal B

Shell |0V oV

& Caution: For MCON-CGQG, it is not available to operate the machine with nothing plugged in
the SIO connector.
In such a case, plug in the dummy plug DP-5.
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2.3.8 Wiring Layout of Fieldbus Connector
Check the instruction manuals for each Fieldbus master unit and mounted PLC for the details.

1) DeviceNet Type

Shield
BL (CAN L)

BK (V-)
Connector Name | DeviceNet Connector
Cable Side MSTB2.5/5-STF-5.08 AU M Enclosed in standard
1 package
> Manufactured by
2 PHOENIX CONTACT
= Controller Side MSTB2.5/5-GF-5.08 AU
3
4 Pin No Signal Name Descriotion Applicable cable
- ' (Color) P diameter
@ g5 Power Supply Cable
1 V- (BK) Negative Side
Front view of connector Communication Data
on controller side 2 CAN L (BL) Low Side Dedicated cable for
3 Shield (None) |Shield DeviceNet
Communication Data
4 CAN H (WT) High Side
Power Supply Cable
5 V+(RD) Positive Side

(Note) Connect a terminal resistor (1214) between CAN L and CAN H if the
unit comes to the end of the network. [Refer to 2.2 [7] Wiring Layout
for Fieldbus.]
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2) CC-Link Type

Shield (SLD)

Connector Name | CC-Link Connector

Cable Side MSTB2.5/5-STF-5.08 AU Enclosed in standard
1 package
- Manufactured by
2 PHOENIX CONTACT
> Controller Side MSTB2.5/5-GF-5.08 AU
3
. Signal Name - Applicable cable
4 Pin No. (Color) Description diameter
5 1 DA (BL) Communication Line A
DB (WT) Communication Line B
Front view of 3 DG (YW) Digital GND
fgr:}?;f;?rs%l SLD Connect the shield of the
4 shielded cabl_e (Connect the | pedicated cable for
FG of the 5 pins and CC-Link
controller FG internally)
FG Frame Ground
5 (Connect the SLD of the 4
pins and controller FG
internally)

(Note) Connect a terminal resistor between DA and DB if the unit comes to the

end of the network. [Refer to 2.2 [7] Wiring Layout for Fieldbus.]
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3) PROFIBUS-DP Type

@O0
©0eOO

©
Front view of

connector on
controller side

Use the type A cable for PROFIBUS-DP (EN5017).

Red B line (Positive side)

Shield

Green A line (Negative side)

Connector Name

PROFIBUS-DP Connector

Cable Side

9-pin D-sub Connector (Male)

Please prepare separately

Controller Side

9-pin D-sub Connector (Female)

Pin No. | Signal Name Description Appg;?r?;:fble
1 NC Disconnected
2 NC Disconnected
3 B-Line Communication Line B
(RS485)
4 RTS quuest for Sendmg PROFIBUS-DP
5 GND Signal GND (Insulation) Dedicated Cable
6 +5V +5V Output (Insulation)
7 NC Disconnected
8 A-Line Communication Line A
(RS485)
9 NC Disconnected

(Note) Connect a terminal resistor between A-line and B-line if the unit comes
to the end of the network. [Refer to 2.2 [7] Wiring Layout for Fieldbus.]

57

Buuipn z 1e1deyd .



Chapter 2 Wiring .

Mcon

4) CompoNet Type

./\

-

RD (BS+)
// WT (BDH)

P
BK (BS-)
BL (BDL) / .

— Connector Name | CompoNet Connector
Cable Side Prepare a connector complied with CompoNet standards.
— Controller Side | XW7D-PB4-R | Produced by OMRON
1
% § Pin No. S'g(ngcl)llggme Description Appljl;fﬁl;:fble
14 Communication Power
- 1 BS+ (RD) Supply + (Note 1)
2 BDH (WT) S|gna| Iine H Side CompoNet Dedicated
- 3 BDL (BL) Signal line L side Cable
Front view of Communication Power
Srvsian |4 [P E0 |supply -

Note 1 Itis not necessary to supply the communication power. (Internal power
source is used.)
If conducting multi power supply to other slave devices via
communication cables, there is no problem with connecting the power
supply to BS+ and BS- terminals.

(Note) Connect a terminal resistor (121£) between BDH and BDL if the unit
comes to the end of the network. [Refer to 2.2 [7] Wiring Layout for
Fieldbus.]

5) EtherNet/IP Type

A==

Connector Name | EtherNet/IP Connector
Cable Side 8P8C Modular Plug Please prepare separately
1 Controller Side | 8P8C Modular Jack
E Pin No. | Signal Name Description Appllf:able cable
i diameter
8 1 TD+ Data sending +
Front view of 2 TD- Data sending -
et T C—
g : g:zzgz:zig that possesses the
performance of
6 |RD- Data receiving - Category 5e or more.
7 - Disconnected
8 - Disconnected

58



Mcon

6) EtherCAT Type, EtherCAT Motion Type

Buuipn z 1e1deyd .

Connector Name | EtherCAT Connector
EtherCAT Motion Connector
Cable Side 8P8C Modular Plug Please prepare separately
8 Controller Side  |8P8C Modular Jack
1 Pin No. | Signal Name Description App(ljlpable cable
8 iameter
1 TD+ Data sending +
1 2 TD- Data sending -
3 |RD+ Data receiving + For EtherCAT cable,
2 ~ Disconnected use a straight STP
Front view of 5 Di d cable that possesses
connector on - Isconnecte the performance of
controller side 6 RD- Data receiving - Category 5e or more.
7 — Disconnected
8 — Disconnected

There are IN and OUT designated for the communication port. Be careful not to plug in the
communication cable in the wrong way.

7) PROFINET-IO Type

AR

Connector Name |PROFINET Connector

Cable Side 8P8C Modular Plug Please prepare separately

Controller Side 8P8C Modular Jack

g |1 | Pin No. | Signal Name Description App(ljlpable cable
d iameter
: TD+ Data sending +
E TD- Data sending -
8 RD+ Data receiving + For Ethernet cable, use
a straight STP cable

— Disconnected
Disconnected
RD- Data receiving -
- Disconnected
- Disconnected

that possesses the
performance of
Category 5 or more.

Front view of
connector on
controller side

OIN OB |WIN|—
|
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8) SSCNETII/H Type

Refer to wiring of connector for SSCNETII/H, SSCNETII/H Applicable Controller
Instruction Manual (ME0352).

9) MECHATROLINK-II Type

Refer to wiring of connector for MECHATROLINK-II, MECHATROLINK-II Applicable
Controller Instruction Manual (ME0317).
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Chapter 3 Operation
3.1 Basic Operation

3.1.1 Basic Operation Methods

This controller is to be controlled with fieldbus. Even though there are several types for an
actuator, such as slider type, rod type, rotary type, gripper type, etc., the method to control
the operation is the same unless otherwise specified in this manual.

PLC (Master)

Transfer data
with Fieldbus

— =

i ] i :.IJ¢J J:lﬁnj )

Controller (Slave) Teaching pendant
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[Basic Operation Procedures] Initial Setting

[1] Operation Mode Setting [Refer to Sections 3.2.1 and 3.9]
Establish the settings for those such as the slave addresses in the Fieldbus using
Gateway Parameter Setting Tool. Establish the settings of the operation mode for all the
axes.
1) Establish the setting following the procedure described in Section 3.2.1
2) Set the gateway parameters to suit the system to be used.
Establish such settings as the calendar function (clock setting) use or the speed unit

change in Direct Indication Mode.

[2] Parameter Settings [Refer to Sections 3.2.2]
Establish the parameter settings on all the connected axes by using a teaching tool such
as the PC software.

1) When using an operation mode in those described in the next page except for Remote
I/0 Mode, set the Parameter No. 25 PIO Pattern to 6. When using Remote /0 Mode ™",
establish the setting in Parameter No. 25 PIO Pattern considering the suitable operation
pattern to be used.

[Refer to 3.4.10 Control Signals in Remote /O Mode.]
Note 1: It is necessary to set all the axes of MCON to Remote I/O Mode.

2) Set the zone (Parameters No.1 and 2) and soft limit (Parameter No.3 and 4) that suit to
the system.

[Refer to Chapter 8 Parameter]

[3] Setting of Position Data [Refer to Sections 3.3]
(Note) Setting of Direct Indication Mode is not necessary.
Set the data for those to be used such as target position, speed, etc. to the position data.

~~

[4] Fieldbus Settings [Refer to Sections 3.4.1 and 3.4.2]
Assign MCON to PLC (master unit).
[Refer to the instruction manuals for the master unit and PLC]

[5] Link to Network

1) Put the operation mode setting switch on the front panel of MCON to AUTO side and
reboot the power. (By putting to AUTO, Fieldbus line activates.)

2) Once the link to PLC (master unit) is established ™2, turn ON MON Signal of the
gateway control signals "% While MON Signal is ON, control from fieldbus is
available.

Note 2: By referring to 3.10 Fieldbus status LEDs display, confirm that the
communication is established in the normal condition.
Note 3: Refer to 3.4.3 Control Signals of Gateway.

~~

[6] Operation Control in Each Operation Mode [Refer to Sections 3.4.4 to 3.4.10]
1) Send the information of the target position, speed, acceleration/deceleration, etc. from
PLC (master unit) to the MCON.
2) The actuator follows the received information of the target position, speed,
acceleration/deceleration, etc. to perform a positioning at the specific coordinates.
3) Confirm the status of positioning complete.
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e Operation Mode Available
7 types of operation modes are available to select from. The settings are to be established with
Gateway Parameter Setting Tool.
Shown below are the outline.

Operation
Mode

Contents

Overview

Simple Direct
Mode

Positioner 1
Mode

The target position can be
indicated directly by inputting a
value. Also, monitoring of the
current position is available in
0.01mm unit.

Those other than the target
position are to be indicated in
the position table, and the
setting can be done for 256

_points at maximum.

The 256 pomts of posmon data
can be registered at the
maximum and is able to stop at
the registered positions. Also,
monitoring of the current
position is available in 0.01mm
unit.

PLC

Target Position
Target Position No.
Control Signal

Current Position
Completed Position No.
Status Signal

Communication with Fieldbus [l

Electric Cylinder

Dedicated Cable

Direct Indication
Mode

The target position, speed
acceleration/deceleration and
pressing current limit can be
indicated with inputting a
number.

As well as monitoring of the
current position in 0.01mm unit,
monitoring of current speed and
command current is also
available.

PLC

Target Position
Positioning Width
Speed
Acceleration/Deceleration
Push %

Control Signal

Current Position
Current Value
(Command Value)
Current Speed
(Command Value)
Alarm Code

Status Signal

Communication with Fieldbus

Electric Cylmder

Dedicated Cable

Positioner 2 This is the operation mode of Electric Cylinder
Mode the position data of 256 points
at maximum set in the position ’J:EE
table. The monitoring of the Dedicated Cable
current position is not available FLe ==
This mode is that the %
transferred data is reduced ConmorSana D\ commumicaton wih Fisdhue
from Positioner 1 Mode. :§°Tp'e'§d —
tatus Signal
Positioner 3 This is the operation mode of
Mode the position data of 256 points Flectric Cylinder

at maximum set in the position
table. The monitoring of the
current position is not available
This is the mode to control with
the minimized number of
signals to perform the
positioning operation by
reducing the amount of sent
and received data from
Positioner 2 Mode.

Target Position No.
Control Signal

Completed Position No.
Status Signal

T

Communication with Fieldbus [l

|Ded|cated Cable
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Oﬁ;ztéon Contents Overview
Positioner 5 This is the operation mode of Electric Cylinder
Mode the position data of 16 points at — -
maximum set in the position - :
table. Dedicated Cable
It is a mode that enabled to e ~
monitor the current position in
0.1mm unit by reducing the Gt samar > Communication it Fiodbus
volume and number of position AL ————
table from Positioner 2 Mode. Gompletd Posiion No 3
Remote I/O It is the operation mode to Electric Cylinder
Mode control with ON/OFF of bits like —

PIO (24V input and output).

Five types ™ of control are

available.

Note : It is to be switched with
PIO patterns (driver
board parameters)

Dedicated Cable

Target Position No.
Control Signal

Communication with Fieldbus [l

Completed Position No.
Status Signal

M

Note 1: Five types of control (PIO Pattern) [Refer to the 3.4.10 Control Signal for Remote I/O

Mode for details.]

PIO Pattern

Operation Mode

I/0 Specification

Positioning mode

Position number specification 64 points
Zone signal output 1 point
Position zone signal output ™1 point

Teaching mode

Positioning points 64 points

Position zone signal output 21 point

Jog operation is available

The current position can be written to a specified position.

256-point mode

Positioning points 256 points
Position zone signal output ™1 point

Solenoid valve
mode 1

Positioning points 7 points
Zone signal output 1 point
Position zone signal output 21 point

Operation command available only with position number
indication

(Note 1)

Solenoid valve
mode 2

Positioning points 3 points

Zone signal output 1 point M

Position zone signal output ™1 point

The actuator is operated by specifying forward, backward and
intermediate position commands.

Complete signal is able to output a signal equivalent to the
limit switch

Note 2: The position zone signal is able to switch to the zone signal in the setting of Parameter
No. 149.
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3.1.2 Parameter Settings

Parameter data should be set appropriately according to the applicaiton requirements.
Parameters are variables to be set to meet the use of the controller in the similar way as
settings of the ringtone and silent mode of a cell phone and settings of clocks and

calendars.

(Example)

Software Stroke Limit : Set a proper operation range for definition of the stroke end,
prevention of interferences with peripherals and safety.

Zone Output . Set to require signal outputs in an arbitrary position zone within the
operation zone.

Parameters should be set to meet the use of the controller prior to operation. Once set, they

may not set every operation.
Refer to Chapter 8 Parameter for the parameter types and the details.
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3.2 Initial Setting

The operation mode is to be set using Gateway Parameter Setting Tool (Ver. 2.1.0.0 or later).
Setting of the parameters including the operation pattern are to be conducted on RC PC
Software (Ver. 10.0.0.0 or later).

Shown below is the process for the setup. Follow the instruction to conduct the setting
properly.

(Preparation) Install RC PC Software and Gateway Parameter Setting. For Gateway
Parameter Setting Tool, install the file stored in the CD-ROM for PC software,
or download from our website, intelligentactuator.com.

[Refer to the instruction manual of the PC software for the details of the PC

software.]

Make sure the system I/O connector wires and operation mode setting switch are in MANU
condition when having the setting done. [Refer to “Name and Function of Each Part 9), 11)”]

3.2.1 Operation Mode Setting (Setting in gateway parameter setting tool)

[Step 1] Connect between the PC and SIO connector on MCON with the cable enclosed in
the RC PC Software, and start the gateway parameter setting tool. The following
window appears. Select “MCON” and click “OK” button.

SelectGwType SelectGwType

Select Unit twpe. select Unit twpe.
ROBOMET = I I]I:I : Im - I
ROBOMET

MSEP
MZEP-LC
ERC3 GY

[Step2] Once MCON is detected the detected unit numbers become available to select.
Select the unit number to be connected and click the “OK” button.

Connection Check Connection Check

UnitHol

Connecting... I]I:I Select GW Unit.
0 -
o | ~

MCON being detected Select the unit number to be connected
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[Step 3] The main window opens. The main window opens even when MCON could not be

detected.

{ii] Parameter Gonfiguration Tool for IAI GateWay Unit

Eile Settine bonitcr  Help

T |

O3

: Port Config Read | Write |  Direct,Positioner

Network Type [ [brive Unit0(Axis0,Axisl)

 RemoteI/O

Address = [undefined

Baud Rate bt

|

=l Axicl BRew
FiAnicdl Rev

rDrive Unitl(Axis2,Axis3)

I'Jrc'.af;ta:

[T AxisZ Rsw
© azis3 Rew

Information

rDrive Unit2 (Axis4,Axis5)

Undefined

[MiAsticd Rev
[MlAxicE Rsw

Firmware Version:

rDrive Unit3 (Axis6,Axis7)

ICr-:ef ined

[ClAxist Rew
=l Axis? Bsw

[Baudrate (bps) : 38400 Pore:coM23

2.0.0.0

Main windows (Initial condition)

[Step 4] Reading is started from MCON to PC. Click on the “Read” button and a confirmation
window appears. Click on the “Yes” button.
If the writing is finished in normal condition, writing complete window appears. Click

“OK” button.

iill Parameter Configuration Tool for IAI GateWay Unit

gl

Network Type

Wrlile ~ Direct,Positioner

 Remotel/O

rPrive Tnitl(Axis0, Axisl)

Address - ‘ |Undefined

i i 1 £
T

i fre the parameters read from
' the Gateway unit correct?

Information

Firmware Version:

—=
Ekive Unit3 (Axis6,Axis7)

[Baudrate (bps) :38400  Borc:coM23

P

4

\Y4

Reading the parameter from the Gateway unit was

successful.
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[Step 5] The parameters input to MCON are listed as shown below. Indicate the Fieldbus

node addresses in Address.

iii) Parametar Gonfiguration Tool for IAI GateWay Unit — I% ol 1)
FEile Setting Iionitor  Help

DID"‘ =]

Purl Conlly | | Read Wrlile | & Direct,Positioner  RemoteI/O

Network Type |DeviceNet ~Prive Unit0(Axis0,Axisl)

Address [ [} - ] |Undef1ned :]

Baud Rate i?-,ui; j

rDrive Unitl (Axis2,Axis3)
Information
out. — 16 byte rDrive Unit2 (Axisd4,Axis5)
Im Aziszd Rav

In — 16 byte Un ;l _
ELemare il ian: rDrive Unit3 (Axis6,Axis7)
[Bandratebps) 138400 Porv:comzs

& Caution:

In the following slave, set the value the number of occupied station is added
to the current station number.

Network Type CC-Link

Address |l j
Baud Rate | 10Mbps j
Information

Mode — Ver.Z2 mode

Remote net

Extend Cyclic setting — octuple
Station Qnt — 2 gtation

[Step 6] Select whether to use Remote I/O Mode or any other mode (Direct Value/Positioner

68

Mode). When Remote I/O Mode is selected, any other mode except for Remote 1/0
Mode cannot be selected for all the axes on MCON.

1iil Parameter Configuration Tool for IAI GateWay Unit — oy ] %5

Borl Conliy | Read J Wrile | & Direct, Positione.  RemoteI/O

Network Type ‘Devicaﬂat rhrive Onitl (Axisl,Axisl)

Address 0 - |Undefined :I
Baud Rate Auto 2

rDrive Unitl (Axis2,Axis3)

Information
out — 16 byte
In — 16 byte ;‘

Firmware Version:

[paudrate (bps) :38400  Pore:coMz3 |2.0.0.0
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[Step 7]

[Step 8]

[Step 9]

[Step 10]

[Step 11]

Select an operation mode for each drive unit (in 2 axes unit).
Select an operation mode for Drive Unit 0 (AXO0: 1st axis, AX1: 2nd axis) first. (Only
Remote 1/0 Mode can be selected if Remote /O Mode was selected in Step 6.)

iii) Parameter Configuration Tool for TAI GateWay Unit — =1z
File Settine Lonitor  Help
D|=|E

rort conriy | mews | weie | o pimsceeesiionen - memoter/o

Network Type |Devicenet rPrive Unit0(Axis0,Axisl)

[ Aaxis0 Rsv

2 Direct Indicationl (Size:BW) =
Address 0 | —j [ Axisl Rsv
Baud Rate Auto -

rDrive Unitl(Axis2,Axis3)

: [T Axis?2 Rsv
[onaefinea |
[T Anis3: Rsv
Information
out — 48 byte rDrive Unit2(Axis4,Axis5)
v I Axisd Rs
In — 48 byte |—3~=7—?—-——1 j [ Awist Rew
E areiVesyons —Drive Unit3(Axis6,Axis7)

[Baudrate (bps) :38400  Porc:coM23 2.0.0.0

For the number of driver axes 3 or more, select the operation mode of Drive Unit 1

(AX2: 3rd axis, AX3: 4th axis).

(Note) By selecting the operation mode for Drive Unit 0 [Refer to Step 7], the
operation mode for Drive Unit 1 becomes available to be selected.

For the number of driver axes 5 or more, select the operation mode of Drive Unit 2

(AX4: 5th axis, AX5: 6th axis).

(Note) By selecting the operation mode for Drive Unit 1 [Refer to Step 8], the
operation mode for Drive Unit 2 becomes available to be selected.

Select Operation Mode on Drive Unit 3 (AX6: 7" axis, AX7: 8" axis) when the

number of the driver axes is seven or more.

(Note) By selecting Operation Mode in Drive Unit 2 [Refer to Step 9], Operation
Mode is Drive Unit 3 becomes available to select.

In case there is an actuator that is connected but not to be activated (reserved axis),
tick on “Axis n Reserved” beside the operation mode setting box for each drive unit.
(n indicate the axis number)

(Note) In case that the actuator will not be connected to an axis that is checked as
the reserved axis, set Parameter No. 158 “Valid Axis / Invalid Axis Select” to
“1: Disabled”.

& Caution: Even if the total number of the used axes is an odd number, make the last

axis in reservation to get an even number. It is necessary to secure as much
area as when not set as a reserved axis even if set as the reserved axis.
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[Step 12]

[Step 13]

[Step 14]

70

Conduct only for EtherNet/IP Type (move onto Step 13 if not applied)

Click on Setting in the menu and select EtherNet/IP Setting, and the setting window
for the IP address, subnet mask and default gateway opens. Establish the settings
to suit your system.

m Parameter Configuration Tool for IAI GateWay Unit m EtherMet/IP Setting
File | Setting | Monitor

O le Specialty Parameter 1P address 192 | 168! o a
P Rert Cenng Write Subnet mask 255 _| 255 | 255 | a
TimeSetting(T)
Unit No.() i Default gateway a { a0 1] { a
Ne L/ IP
EtherMet/IP Setting(T)
addraecs T

Write the edited operation mode setting parameters to MCON. Click on the
“Transfer” button shown below and a confirmation window pops up. Click on the
“Yes” button.

If the writing is finished in normal condition, writing complete window appears. Click
“OK” button.

il Parameter Configuration Tool for IAI GateWay Unit - P =i 3
File Settne [Monitor  Help
D&
S SRRl | Read | Welle | & Direct,Positioner  RemoteI/O
Network Type ‘Device}let [Prive Tnit0(Axis0,Axisl)

[C Axis0 Rsv

- Direct Indicationl (Size:8W) x

Address 0 | { )—i F Axisl Rsv

Baud Rate Auto >
=

= 4W)

_I [ Axis2 Rsv
M Axis3 Rsv

a—
7 |r || Are the transmitted parameters correct?
Information o

o i is5)

" Axis4 Rsv
In —i V Axis5 Rsv
Firmware Version: ~Drive Unit3(Axiseé,Axis7)

Positioner2 (Size:2W)

|Baudlate(bpﬂ) 138400 Port:COM23 |2.0.0.0
zl

.
0 Transmitting the parameter to the Gateway unit succeeded.
-

A confirmation window for Gateway Unit reboot opens. Click “Yes” button to accept
the reboot.

5

a—
|: | I the Gateway unit reactivated?

w (o]
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[Step 15]  After rebooting, a confirmation window for parameter reading appears for
confirmation of the written contents. Click “Yes” button to accept the reading.
Once the reading process is complete, confirm that the written contents are

reflected.
If not written properly, do the process again from Step 1.

Reference: The settings are conducted in the special parameters for the process
of communication error, change in pressing method for Fieldbus Type
and speed unit change for Direct Indication Mode. Refer to 3.9 About
Gateway Parameter Setting Tool for the details.
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3.2.2 Parameter Settings (Setting on RC PC Software)

[Step 1] Close the gateway parameter setting tool and start RC PC Software.
Select “Teach Mode 1 (Safety Velocity Effective / PIO Startup Prohibited)” in MANU

Operation Mode Select.

Manual operation mode Select

Please Select Manual operation mode.

ITeach l1(Safety speed effective/PIO start prohibition) j

[Step 2] Show the axis select window in “Parameter” — “Edit”, and select the axis to make
setup.

[B PG Interface Software for RC i o =] [

File Position | Parameter Monitor  Setting  Window  Help

e
—I—I —I- Load o CTL
= =1 e Brint (Safety speed effective/PI0 start prohibition) |

SEP Controller Setting Info

Control system parameter settine 4 7 1
i P Select axis number x|

SCON ParameterFile convert toal

Please select axis number.

(The axis editing the position data
or the parameter is not displayed.)

Connected axes Selected axes
Axiz No.02 Y .00
Axiz No.03 Axis No.01
Axis No.04

Axis Mo.0&

[Part : GOM23 |Baudrate : 115200[bps] 4

[Step 3] Check if the setting of Parameter No. 158 Valid Axis / Invalid Axis Select matches
with the content set in Step 11 of 3.2.1 Gateway parameter Setting Tool for all the

axes.
Parameter No.158  Valid Axis / Invalid Axis Select
Actuator Connection Status Parameter Setting Value
Actuator connection 0 (Enabled)
Actuator Not Connected 1 (Disabled)
(Disabled Axis)

[Step 4] Set Parameter No. 25 PIO Pattern to the axes set valid in Step 3 by following the
contents set in Step 6 of 3.2.1 Operation Mode Setting.
[Refer to the table of Operation Mode Available in 3.1.1 Basic Operation Methods]

Parameter No.25 PIO pattern select

Operation Patterns P10 Pattern Setting Value

Types other than Remote I/O Mode | 6

0,1, 2, 4, 5 (select number referring to
Remote /O Mode Section 3.4.10)
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[Step 5]

[Step 6]

[Step 7]

[Step 8]

Set the zone (Parameters No.1 and 2) and soft limit (Parameter No.3 and 4) that suit
to the system.

Write the edited parameters to MCON. Writing is to be conducted in unit of the drive

units (two axes unit).
Once “Transfer” button is pressed, the confirmation message window appears. Click

on “Yes” button.

a

|-'/ "I Transmit the parameter to the controller.
Y Are vou sure to continue?

es | j[n} I

A confirmation window for Gateway Unit reboot opens. Click “Yes” button to accept
the reboot. Rebooting is also to be conducted in unit of the driving units (two axes

unit).

=

./’ =

|:el Restart the controller?

o

Yes | Mo I

Reboot all M " the axes and the setup is complete.
Note 1 It is not necessary to have a transfer and reboot o the drive units with no

parameter change made.
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3.3 Setting of Position Data

The values in the position table can be set as shown below. In the case that only positioning
is necessary, all you have to do is to input the position data, and nothing else is required as
long as the indication of acceleration and deceleration is needed. For the speed and
acceleration/deceleration, the data set to the parameters is automatically reflected to the
setting. Therefore, the work can be simple if you put the speed and
acceleration/deceleration data to the parameter setting.

3.3 Setting of Position Data I

1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 1) 12)  13)  14) 15)
Position | Velocity (el || BeeE: Pressing [Ihreshztj(Rositioningl {1 dne |l zone- (|l 25celeration/S N e | Gain Stop VAT
No. o] [mmis] ration ration %] old width o] o] Deceleration st e | g suppress | Comment
[C] [C] [%] [mm] mode No.
0 0.00 | 100.00 0.30 0.30 0.00 0.00 0.10 0.00 0.00 0 0 0 0 0
1 100.00 | 100.00 0.30 0.30 0.00 0.00 0.10 0.00 0.00 0 0 0 0 0
2 | 150.00 | 200.00 0.30 0.30 50.00 0.00 30.00 0.00 0.00 0 0 0 0 0
3 | 200.00 | 400.00 1.00 1.00 0.00 0.00 0.10 0.00 0.00 0 0 0 0 1
4 | 200.00 [ 200.00 0.30 0.30 0.00 0.00 0.10 | 250.00 [230.00 0 0 0 0 2
5 | 500.00 50.00 0.10 0.10 0.00 0.00 0.10 0.00 0.00 0 0 0 0 0
6
7

&Cauﬁon: The input value is treated as the angle for the rotary actuator.
Therefore;
[mm]—[deg] =<+ 1.2=1.2deg
[mm/s]—[deg/s]------- 100=100deg/s
They are treated as above.
Please note that the display on the screen of a teaching tool such as the
PC software is in [mm].

1) Position No.--------- It is the number commanded by PLC in operation command.

& Caution: Do not use position No.O if available positions remains enough.
At the first servo ON after power ON, the completed position No. output is
0 even if the actuator is not located at position No.0O. The actuator enters
into the same state as that at positioning to position No.0. The completed
position No. output is 0 during movement of the actuator. To use position
No.0, get the command history by using the sequence program to check
completed position No.0 based on the history.

2) Position [mm] ------ Positioning coordinate value. Enter it as the distance from the home
position.
For pitch feed (relative movement = incremental feed), enter the pitch
width.

A value with — indicates that the actuator moves toward the home
position. A value without — indicates that the actuator moves to be
away from the home position.

mCauﬁon: (1) In the case of a Gripper Type:
Set the coordinate value on the single finger basis. Set the value for
the movement of one finger from the home position. Stroke
information in the specification is shown in the total value of
movement distance of the two fingers.
Therefore, the stroke is 1/2 of what is described in the specifications.

(2) In the case of a Rotary Type

Set the coordinate value by an angle from the home.
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3) Velocity [mm/s]----

4) Acceleration [G] -

5) Deceleration

Set the velocity in the operation.
Do not attempt to input a value more than the maximum velocity or
less than the minimum velocity '
*1  Minimum velocity [mm/s] =

Lead length [mm] / Number of encoder pulse / 0.001 [sec]
Set the acceleration at start.
Set the deceleration at stop.

(Reference) How to set the acceleration is described below The same idea
can be applied to the deceleration.
1G=9800mm/s? : Acceleration capable to accelerate up to

0.3G : Acceleration capable to accelerate up to 9800mm/s % 0.3

9800mm/s per second

= 2940mm/s per second

Velocity
A
9800mm/s |- - - ___
1G /i
|
1
2940mm/s '
—0.3G
! » Time
s

(2

3

(4)

&Caution: (1) Set the velocity, acceleration and deceleration so that they do not

exceed the rating values described in the brochure or the catalog or
instruction manual of the actuator. The setting that exceeds the rated
acceleration/deceleration speed may shorten the actuator life
remarkably.

Consider to lower the acceleration/deceleration speed when a shock
or vibration is applied to the actuator or work. In such cases, do not
continue the use of the actuator, otherwise the product life may be
shortened extremely fast.

If the payload is extremely lighter than the rated payload, increase
acceleration/deceleration to larger than their rated values to shorten
the tact time. Contact our company. Inform us of the weight, shape
and mounting method of the work and the installation conditions of the
actuator.

For the gripper type, have the setting done for the speed and
acceleration/deceleration in the basis of one finger. Therefore, note
that the relative speed and acceleration/deceleration speed become
twice as it is set for the two fingers.

6) Pressing [%]

Set a value other than 0 here and the pressing operation is available.
Set a pressing torque (limit current value) in %. If the value is set to 0,
the normal positioning operation is performed.

The speed for the pressing operation is set in Parameter No.34.

If the setting done in 3) is less than the pressing speed setting value,
the pressing operation is performed at this setting value.

& Caution: If the pressing speed is changed, the pressing force may differ from that

specified in 10.4 List of Specifications of Connectable Actuators.
When the pressing speed is changed, make sure to measure the actual
pressing force before start using.
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7) Threshold [%] -----

Set the threshold value of the pressing torque in %.
If the torque (load current) becomes larger than this setting value

Pulse Motor Type
Limited Feature

during pressing, the detection signal is output. This feature is used
to monitor the load current and judge whether the operation is
good or not in such an operation as press fitting in pressing.

8) Positioning width

This feature is limited only to the pulse motor type actuators.
Set to 0 for the servo motor type and brushless DC motor type
actuators.
[mm] - In Positioner * Mode, Simple Direct Mode and PIO patterns™®"
0 to 2 and 4 in Remote 1/0 Mode, the positioning complete
signal is output if the remaining moving distance is entered
within the zone set here when positioning is performed.
For pressing, the actuator is moved at the setup velocity and
acceleration/deceleration in the same way as normal
positioning to the position of the coordinate value set in 2) and
then performs pressing movement by the data set here. For
P10 pattern 5, the positioning band is not the complete signal
output range against positioning command. Despite the
specified position number, the relevant output signal (LS*) is
turned ON when the actuator reaches the setting range. The
operation is accomplished as if a sensor were installed to
detect the actuator. P1O pattern 5 does not correspond to the
pressing operation.
Set the positioning band more than the minimum unit of the
movement amount (movement amount for one pulse of an
encoder) of the used actuator.
Note 1 PIO pattern: This is the operation pattern of Remote
I/0 Mode.
[Refer to 3.8 Control and functions of Input and output signals
of Remote I/O Mode]

[Example of PIO pattern 5]
The figure below shows the position table and the position at which each of the LS signals is
turned ON. If the actuator passes any of the positioning bands in the operation by another
position number or manual operation in the servo-off state, the relevant LS signal is always

turned ON.
Position Velocity Acc'e I Deqele— Pressing VA POSIFlonmg Zone+ Zone- Acceleratl'on/ Incre- Gain Stop
No. i [ ration ration %] old width i T Deceleration mental set mode
[C] [G] [%] [mm] mode
0 0.00 250.00 0.20 0.20 0 0 5.00 .00 0.00 0 0 0 0
1 70.00 250.00 0.20 0.20 0 0 .00 \ﬁﬁo 0.00 0 0 0 0
2 150.00 250.00 0.20 0.20 0 0 __-5.00 0.po 0.00 0 0 0 0

Home=0mm

|

i

f

i

i
<«

LS1is ON
70 £10mm

LSO is ON
0 +5mm
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9) Zone + [mm] N2

--------- Set the coordinate value on the positive side at which position
zone output signal PZONE is turned ON. PZONE is set to ON
in the zone between this value and the coordinate value on the
negative side set in 10).

The feature follows the specified position number. It is valid
only when the position is specified but invalid in another

position operation.

10)Zone - [mm] N2 oo Set the coordinate value on the negative side at which position
zone output signal PZONE is turned ON.

Note 2 If set to Zone + < Zone -, PZONE Signal turns ON out of the ranges of Zone + and
Zone -.
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11) Acceleration/deceleration mode -------- Select a proper acceleration/deceleration pattern
depending on the load.
Set | Acceleration/Deceleration .
Operation
value Pattern
0 Trapezoid Velocity
N
/ \ Time
1 S-shaped Motion .
(Refer to Caution at Velocity
S-shaped Motion) f \
Time
Set the S-motion rate with parameter No.56.
2 First-Order Delay Filter | Velocity
(Refer to Caution at N
First-order Delay Filter) / \
/ N Time
Set the first-order filter constant with
parameter No.55.

1)

2)

3

4)

m Caution at S-shaped Motion

Since it requires a speed change during the operation, even if having the position
command or direct command that S-shaped motion is set while the actuator is moving,
S-shaped motion control cannot be performed and will be the trapezoid control.

Make sure to make a command while the actuator is stopped.

S-shaped motion control is invalid in the index mode of the rotary actuator.

It will be the trapezoid control even if S-shaped acceleration/deceleration control is
indicated.

Do not use S-shaped acceleration/deceleration control if the setting of the acceleration
time or the deceleration time exceeds 2 seconds. It will be the trapezoid control.

Do not pause on the move during acceleration or deceleration. It will change the speed
(acceleration) and may cause a danger.

1)

2)

& Caution at First-order Delay Filter:

Since it requires a speed change during the operation, even if having the position
command or direct command that first-order delay filter is set while the actuator is
moving, first-order delay filter control cannot be performed and will be the trapezoid
control.

Make sure to make a command while the actuator is stopped.

First-order delay filter control is invalid in the index mode of the rotary actuator.

It will be the trapezoid control even if first-order delay filter control is indicated

12)Incremental-------- Set to 1 for pitch feed (relative movement = incremental feed).

The value set for the position in 1) indicates the pitch feed distance.
With the value set to 0, positioning is defined to the position in 1)
based on the absolute coordinate system.

& Caution: In the pitch feed, do not perform a command with a pitch smaller than the

minimum encoder resolution (lead/encoder pulse number) or that less than
positioning accuracy repeatability.

There would be no deviation to occur even with the command because it is an
operation command to the same position as the positioning complete
condition, but the positioning control cannot be performed properly.

When solenoid valve mode 2 is selected, set this to 0. Setting this to 1 causes
the position data error to occur.
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13) Transported Load/Gain Set--------- In this section, the features differ for each motor type.
Motor Type Symbol Function
Pulse Motor Type 13)-1 | Transported Load
Servo Motor Type 13)-2 | Gain Set

13)-1 Transported Load ---

Pulse Motor Type
Limited Feature

13)_2 Gain Set ..............

Servo Motor Type
Limited Feature

Register 4 types of load weights with using the smart tuning,
and choose the number from the registered numbers (0 to 3)
that is to be used.

From the numbers (load weights) registered in this section,
the shortest tact time function calculates the optimum speed
and acceleration/deceleration.

[Refer to the instruction manual of smart tuning tool for how to
register the load weights and shortest tact time.]
Setting Name

0 Transported Load Pattern No.0
1 Transported Load Pattern No.1
2 Transported Load Pattern No.2
3 Transported Load Pattern No.3

Six parameters required for servo gain adjustment are
collected to be a single set. 4 types of settings are able to be
registered and the servo gains can be switched over for each
positioning operation. By utilizing Smart Tuning Function ™"
in the PC software, the setting close to the optimum can be
obtained.
Note 1 Refer to Chapter 10.4 List of Specifications of
Connectable Actuators for the applicable models.
It may require the setting of the gain set dedicated for
the home-return operation in the case this function is
used to have the high-speed setting or the setting to
apply a transported weight more than the ratings.
For how to set up and the caution items, refer to the
instruction manual for RC PC Software.

[Parameters constructed in 1 set]

L]
L]
L]
L]
L]

Servo Gain Number (Position Gain)
Position Feed Forward Gain

Speed Loop Proportional Gain
Speed Loop Integral Gain

Torque Filter Time Constant
Current Control Band Number

It is able to establish the gain set that corresponds to the position
number to be operated to the indicated gain set.
[Refer to “Servo Adjustment” in Section 8.3 for each gain parameter

details.]
Setting | Parameter Set Select Parameter No.
0 Gain Set 0 7,71,31t033,54
1 Gain Set 1 120 to 125
2 Gain Set 2 126 to 131
3 Gain Set 3 132 t0 137
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14) Stop mode --

Automatic servo OFF is enabled after a certain period from the
completion of positioning for power saving.

Time setting is to be conducted in Parameter No. 36 to 38
Automatic Servo-off Delay Time 1 to 3, and three types of time
are available to select.
Selection is available from 0 to 3 for the servo motor type and
brushless DC motor type.
Selection is available from 0 to 7 for the pulse motor type.

: Operation after Positioning
Setting Complete Selectable Type
0 Keep the servo ON All types
1 Automatic servo-off in a certain time All tvoes
(Parameter No. 36 set values) yp
2 Automatic servo-off in a certain time All tvoes
(Parameter No. 37 set values) yp
3 Automatic servo-off in a certain time All tvoes
(Parameter No. 38 set values) yp
4 Full servo control Pulse motor type
Full-servo control for a certain time
(Parameter No. 36 set values) and
5 . . Pulse motor type
then automatically turning servo
OFF
Full-servo control for a certain time
(Parameter No. 37 set values) and
6 . . Pulse motor type
then automatically turning servo
OFF
Full-servo control for a certain time
(Parameter No. 38 set values) and
7 . . Pulse motor type
then automatically turning servo
OFF

& Caution:

« No retaining torque is provided in automatic servo OFF. Pay sufficient

attention to the setting because the actuator may be moved by external force

applied to it.

¢ Do not use the automatic servo OFF if the next moving command is relative
distance specification (pitch feed). Failure to follow it may cause position shift

to occur.

» Do not use the automatic servo OFF in pressing. If used, the pressing force is

lost.

» Automatic Servo OFF would not function in the operation with teaching mode

of PC software.
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15)Vibration suppress No.--- Suppresses vibration (sympathetic vibration) of the load
installed on the actuator.

It possesses a capacity to deal with 3 types of vibration.
There are 4 parameters corresponds to 1 type of vibration
and they are compiled in 1 set.

Set the parameter set corresponds to the position number
necessary for the vibration control in the position table.

Servo Motor Type
Limited Feature

Cannot be used in

direct indication . Refgr to_Chapter 4 Vibration Suppress Control Function.
mode Setting | Vibration Q_ontrol Frequency Parameter No.
(Specific Frequency)
0 Vibration suppress frequency .
(Natural frequency)
1 Vibration Control Parameter
Set 1 97 to 100
2 Vibration Control Parameter
Set 2 101 to 104
3 Vibration Control Parameter 105 to 108
Set 3

A Caution: (1) The vibration frequency that can be controlled (applicable specific

frequency) is from 0.5 to 30Hz.

(2) The vibration control is applicable only for the vibration generated by the
load of the actuator connected to this controller.
Other vibrations cannot be controlled.

(3) The vibration control is applicable only for the vibration in the direction of the
actuator operation. Vibration in other directions cannot be controlled.

(4) The vibration control is not applicable for home-return and pressing
operations.

(5) If the vibration frequency setting is low, the takt time may become long. The
value below approximately 6Hz makes the positioning finishing to take more
than 150ms.

ejeq uonIsod Jo Bumes ¢'¢ I

This feature is limited only to the servo motor type actuators.
Set to 0 for the pulse motor type and brushless DC motor type actuators.
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3.4 Fieldbus Type Address Map

3.4.1 PLC Address Construction by each Operation Mode

The address domain to be occupied differs depending on the operation mode.
Refer to the example in Section 3.4.2 for the assignment.

* PLC Output — MCON Input (n is PLC output top word address to MCON) (Nete 1)

3.4 Fieldbus Type Address Map I

PLC output | Simple Positioner 1 |Direct Positioner 2 |Positioner 3 Positioner 5 | Remote I/O
Area Direct Mode Indication Mode Mode Mode Mode Details
Mode Mode
n Gateway Control 0
343
n+1 Gateway Control 1
>
Sg | n+2 Demand Command
O o
< | n+3 Data 0
OF
ZE | nt4 Data 1
(o)<} 34.11
% O | n+5 Data 2
n+6 Data 3
n+7 Occupied Area "2
Specified Cpntrol Specified | Assignment
n+8 Target Occupied Target Position No. Pogilt?gr?ll/\lo Position No. Area for
Position Area position | (AXISNoO) | nsis No.o) | AXis No.0) | Axis No.0
(Axis No.0) .. (Axis No.0) . Assignment | Control | Assignment
Control Signal -
n+9 (Axis No.0) Area for Signal Area for
) Axis No.1 (Axis No.0) | Axis No.1
Specified Specified Assignment Assignment
n+10 | Position No. | Position No. S . Area for . Area for
(Axis No.0) | (Axis No.0) | Fositioning | Assignment | x '\ o | Assignment | i\ o
Control Control Width Area for Assignment Area for Assignment
g | n+11 |  Signal Signal | (AXisNo.0) | Axis No1 Areafor | ASNOT T for
< (Axis No.0) | (Axis No.0) Axis No.3 Axis No.3
° Velogit Assignment Assignment
‘g n+12 Occupied | (Axis NoyO) Area for Area for
38 Aron : Axis No.4 Axis No.4 | 3.4.4
3 (Note 2) Acceleration/ Assignment Assignment | to
Z | n+13 Deceleration Area for Area for | 3.4.10
2 Assignment (Axis No.0) Axis No.5 Axis No.5
k3] Area for Current Assi t Assi t
2 Axis No.1 Limitation ssighmen ssighmen
c n+14 . . Area for . Area for
8 Assignment Value Assignment Axis No.6 Assignment Axis No.6
Area for (Axis No.0) Area for ) Area for )
Axis No.1 Control Axis No.2 Assignment | Axis No.2 | Assignment
n+15 Signal and later Area for and later Area for
(Axis No.0) Axis No.7 Axis No.7
n+16 Assignment
to Assignment | Assignment Area for
n+23 Axis No.1
Area for Area for Assi n
n+24 | AxisNo.2 | Axis No.2 SAS'gnTe”
to and later and later rea for
Axis No.2
n+71
and later

Note 1 For CC-Link, n and n+1 are for input and output bit addresses, and n+8 is for the top
address of data register.
Note 2 This is the domain occupied unconditionally. Therefore, this domain cannot be used
for any other purpose.
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& Caution: e Remote I/O Mode cannot be used together with other modes.
e Only Positioner 3 Mode and Remote I/O Mode are available to be selected in
CompoNet. (CompoNet occupies 32 bytes no matter of the number of axes.)

: © In the case of CC-Link
: Station Type: Ver.2.00 Remote device station
Extended Cyclic Setting/Occupied Station Number Setting:

Register the information of the occupations displayed on Gateway Parameter Setting Tool to

the master unit. Connection cannot be established if information other than occupation is
set. [Refer to 3.2.1 Operation Mode Setting]
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¢ MCON Output — PLC Input (n is PLC input top word address from MCON) (Note 1)

PLC Simple Positioner 1 | Direct Positioner 2 | Positioner 3 | Positioner 5 | Remote 1/0
Input Area Direct Mode Indication Mode Mode Mode Mode Details
Mode Mode
n Gateway Status 0
343
g n+1 Gateway Status 1
g :I?‘g n+2 Response Command
% © | n+3 Data 0
G2
=z 8_ n+4 Data 1
O aq 3.4.1
LEJ S| n+s Data 2
n+6 Data 3
n+7 Occupied Area "2
Completed Status Completed
Position No./ Signal/ Position No./ | Assignment
n+8 Current Simple Complgted Simple Ar.ea for
Current Position Position Algrm ID P(_)smon Algrm ID Axis No.0
(Axis No.0) (Axis No.0) (Axis No.0) (Ax!s No.0) | (Axis No.0) '
Status Assignment Status Assignment
n+9 Signal Area for Signal Area for
(Axis No.0) | Axis No.1 (Axis No.0) | Axis No.1
Completed Position No./ Assignment Assignment
n+10 Simple Alarm ID Command | Assignment Area for Assignment Area for
© (Axis No.0) 9 Axis No.2 9 Axis No.2
) Current Area for Assi n Area for Assi n
< Status Signal (Axis No.0) | Axis No.1 | ASSIGNMent | ayie No.1 ssignmen
2 n+11 (Axis No.0) Ar_ea for Area for
5 ) Axis No.3 Axis No.3
o3 Current Assignment Assignment
& n+12 Speed Area for Area for 3.4.4
o (Axis No.0) Axis No.4 Axis No.4 to
g Occupied Assignment Assignment | 3.4.10
S n+13 Area Area for Area for
% Assignment (axis No.0) Axis No.5 Axis No.5
o Area for Assignment Assignment
§ n+14 Axis No.1 AIar_m Code . Area for ) Area for
38 (Axis No.0) | Assignment Axis No.6 Assignment Axis No.6
Area for - - Area for - -
S?atus Axis No.2 Assignment Axis No.2 Assignment
n+15 Signal and later Area for and later Area for
(Axis No.0) Axis No.7 Axis No.7
n+16 Assignment
to Area for
n+23 Assignment Axis No.1
Area for Assignment
nt§4 Axis No.2 Ar_ea for
n+71 Axis No.2
and later

Note 1 For CC-Link, n and n+1 are for input and output bit addresses, and n+8 is for the top

address of data register.

Note 2 This is the domain occupied unconditionally. Therefore, this domain cannot be used

for any other purpose.

& Caution: e Remote I/O Mode cannot be used together with other modes.
e Only Positioner 3 Mode and Remote I/O Mode are available to be selected in
CompoNet. (CompoNet occupies 32 bytes no matter of the number of axes.)

: © In the case of CC-Link
: Station Type: Ver.2.00 Remote device station
Extended Cyclic Setting/Occupied Station Number Setting: :
Register the information of the occupations displayed on Gateway Parameter Setting Tool to :
the master unit. Connection cannot be established if information other than occupation is
set. [3.2.1 Operation Mode Setting]
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3.4.2 Example for each Fieldbus Address Map

Shown below is an example for the address map by the combination of operation modes for
each Fieldbus.
Refer to it for the address assignment.
The examples for the address map constructions shown below are provided for each
Fieldbus, however is described together ™" for the networks of the same address
assignment.
Note 1 Order of address maps for each Fieldbus

1) DeviceNet and CompoNet "¢ 2

2) CC-Link

3) PROFIBUS-DP, EtherNet/IP, EtherCAT

4) PROFNET-IO

Note 2 For CompoNet, only Positioner 3 Mode and Remote are available for selection.

0

For CC-Link

Station Type and Extended Cyclic Setting/Occupied Station Number Settings:

Register the setting displayed on Gateway Parameter Setting Tool to the host. [Refer to 3.2.1
Operation Mode Setting]

(Connection cannot be established with other ways)

& Caution:

« If Remote I/O Mode is selected, all the axes connected to MCON are involved in Remote I/O

Mode.

« This controller is able to control 2 axes with one driver board (1 slot), however, different
operation mode cannot be selected in the same driver board.
Example Set the 1st axis in Slot 1 to Positioner 1 Mode and 2nd to Simple Direct Mode

 Even if only one axis is used in the two axes on the same slot, it requires the address space

for 2 axes.
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[1] Address Map with Combination of Simple Direct Mode/Positioner 1 Mode and
Direct Indication Mode
In the table below, shows the address map when eight axes of MCON are operated with a
combination of Simple Direct Mode/Positioner 1 Mode and Direct Indication Mode in four

3.4 Fieldbus Type Address Map I

86

types of construction for each Fieldbus as an example.

Combination Number of Simple Direct | Number of Direct Indication
Example Mode Axes Mode Axes
1 8 0
2 6 2
3 2 6
4 0 8

1) DeviceNet (CompoNet is not applicable for this mode)

[Combination Example 1] When number of Simple Direct Mode/Positioner 1 Mode axes is

8 and number of Direct Indication Mode 0
(n is the top channel number for each PLC input and output
between MCON and PLC)

PLC — MCON MCON — PLC

CH No. Description CH No. Description

n to n+1 Gateway Control n to n+1 Gateway Status

n+2 to n+7 Demand Command n+2 to n+7 Response Command

n+8 to n+11 Axis No.0 Qontrol n+8 to n+11 Axis No.0 Status
Information Information

n+12 to n+15 Axis No.1 Cpntrol n+12 to n+15 Axis No.1 Status
Information Information

n+16 to N+19 Axis No.2 Cpntrol n+16 to n+19 Axis No.2 Status
Information Information

n+20 to n+23 Axis No.3 Cpntrol n+20 to n+23 Axis No.3 Status
Information Information

n+24 to N+27 Axis No.4 Cpntrol n+24 to N+27 Axis No.4 Status
Information Information

n+28 to N+31 Axis No.5 C_ontrol n+28 to N+31 Axis No.5 Status
Information Information

n+32 to n+35 Axis No.6 C_ontrol n+32 to n+35 Axis No.6 $tatus
Information Information

n+36 to N+39 Axis No.7 C_ontrol n+36 to N+39 Axis No.7 $tatus
Information Information
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[Combination Example 2] When number of Simple Direct Mode/Positioner 1 Mode e axes is 6
and number of Direct Indication Mode 2
(n is the top channel number for each PLC input and output between MCOM and PLC)

PLC — MCON MCON — PLC

CH No. Description CH No. Description

n to n+1 Gateway Control n to n+1 Gateway Status

n+2 to n+7 Demand Command n+2 to n+7 Response Command

n+8 1o n+11 Axis No.0 Cpntrol n+8 to n+11 Axis No.O Status
Information Information

n+12 to n+15 Axis No.1 Cpntrol n+12 to n+15 Axis No.1 Status
Information Information

n+16 to n+19 Axis No.2 Cpntrol n+16 to n+19 Axis No.2 Status
Information Information

n+20 to n+23 Axis No.3 Cpntrol n+20 to n+23 Axis No.3 Status
Information Information

n+24 to N+27 Axis No.4 Cpntrol n+24 to N+27 Axis No.4 Status
Information Information

n+28 to N+31 Axis No.5 Cpntrol n+28 to n+31 Axis No.5 Status
Information Information

n+32 to n+35 Axis No.6 Control n+32 to n+35 Axis No.6 Status
n+36 to n+39 Information n+36 to n+39 Information

n+40 to n+43 Axis No.7 Control n+40 to n+43 Axis No.7 Status
n+44 to n+47 Information n+44 to n+47 Information

[Combination Example 3] When number of Simple Direct Mode/Positioner 1 Mode axes is
2 and number of Direct Indication Mode 6

(n is the top channel number for each PLC input and output

between MCON and PLC)

PLC — MCON MCON — PLC
CH No. Description CH No. Description
n to n+1 Gateway Control n to n+1 Gateway Status
n+2 to n+7 Demand Command n+2 to n+7 Response Command
n+8 to n+11 Axis No.0 C_ontrol n+8 to n+11 Axis No.0 S_tatus
Information Information
n+12 to n+15 Axis No.1 Cpntrol n+12 to n+15 Axis No.1 S_tatus
Information Information
n+16 to n+19 Axis No.2 Control n+16 to n+19 Axis No.2 Status
n+20 to n+23 Information n+20 to n+23 Information
n+24 to n+27 Axis No.3 Control n+24 to n+27 Axis No.3 Status
n+28 to n+31 Information n+28 to n+31 Information
n+32 to n+35 Axis No.4 Control n+32 to n+35 Axis No.4 Status
n+36 to n+39 Information n+36 to n+39 Information
n+40 to n+43 Axis No.5 Control n+40 to n+43 Axis No.5 Status
n+44 to n+47 Information n+44 to n+47 Information
n+48 to n+51 Axis No.6 Control n+48 to n+51 Axis No.6 Status
n+52 to n+55 Information n+52 to n+55 Information
n+56 to n+59 Axis No.7 Control n+56 to n+59 Axis No.7 Status
n+60 to n+63 Information n+60 to n+63 Information
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[Combination Example 4] When number of Simple Direct Mode/Positioner 1 Mode axes is O

and number of Direct Indication Mode 8
(n is the top channel number for each PLC input and output between MCON and PLC)

PLC — MCON MCON — PLC
CH No. Description CH No. Description
n to n+1 Gateway Control n to n+1 Gateway Status
n+2 to n+7 Demand Command n+2 to n+7 Response Command

n+8 to n+11 Axis No.0 Control n+8 to n+11 Axis No.O Status
n+12 to n+15 Information n+12 to n+15 Information
n+16 to n+19 Axis No.1 Control n+16 to n+19 Axis No.1 Status
n+20 to n+23 Information n+20 to n+23 Information
n+24 to n+27 Axis No.2 Control n+24 to n+27 Axis No.2 Status
n+28 to n+31 Information n+28 to n+31 Information
n+32 to n+35 Axis No.3 Control n+32 to n+35 Axis No.3 Status
n+36 to n+39 Information n+36 to n+39 Information
n+40 to n+43 Axis No.4 Control n+40 to n+43 Axis No.4 Status
n+44 to n+47 Information n+44 to n+47 Information
n+48 to n+51 Axis No.5 Control n+48 to n+51 Axis No.5 Status
n+52 to n+55 Information n+52 to n+55 Information
n+56 to n+59 Axis No.6 Control n+56 to n+59 Axis No.6 Status
n+60 to n+63 Information n+60 to n+63 Information
n+64 to n+67 Axis No.7 Control n+64 to n+67 Axis No.7 Status
n+68 to n+71 Information n+68 to n+71 Information
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2) CC-Link

[Combination Example 1] When number of Simple Direct Mode/Positioner 1 Mode axes is
8 and number of Direct Indication Mode 0
(Extended Cyclic Setting/Number of Occupied Stations:

4 times/2 stations)

PLC —» MCON MCON — PLC

Address Description Address Description

RY 00 to 1F Gateway Control RX 00 to 1F Gateway Status

RY 20 to 6F Demand Command RX 20 to 6F Response Command

RY 70 to 7F Cannot be used. RX 70to 7F Cannot be used.

RY 80 to BF Cannot be used. RX 80 to BF Cannot be used.

RWw 00 to 03 Axis No.O Cpntrol RWr 00 to 03 Axis No.0 Status
Information Information

RWw 04 to 07 Axis No.1 Cpntrol RWr 04 to 07 Axis No.1 Status
Information Information

RWw 08 to 0B Axis No.2 Cpntrol RWr 08 to OB Axis No.2 $tatus
Information Information

RWw 0C to OF Axis No.3 Cpntrol RWr 0C to OF Axis No.3 $tatus
Information Information

RWw 10 to 13 Axis No.4 Cpntrol RWr 10 to 13 Axis No.4 $tatus
Information Information

RWw 14 10 17 Axis No.5 Cpntrol RWr 14 to 17 Axis No.5 Status
Information Information

RWw 18 to 1B Axis No.6 Cpntrol RWr 18 to 1B Axis No.6 Status
Information Information

RWw 1C to 1F Axis No.7 Cpntrol RWr 1C to 1F Axis No.7 Status
Information Information
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[Combination Example 2] When number of Simple Direct Mode/Positioner 1 Mode axes is 6

and number of Direct Indication Mode 2
(Extended Cyclic Setting/Number of Occupied Stations:
8 times/2 stations)

90

PLC — MCON MCON — PLC
Address Description Address Description
RY 000 to O1F Gateway Control RX 000 to 01F Gateway Status
RY 020 to 06F Demand Command RX 020 to 06F Response Command
RY 070 to O7F Cannot be used. RX 070 to O7F Cannot be used.

RY 080 to 17F

Cannot be used.

RX 080 to 17F

Cannot be used.

Axis No.0 Control

Axis No.0 Status

RWw 00 to 03 . RWr 00 to 03 -
Information Information
RWw 04 to 07 Axis No.1 Cpntrol RWr 04 to 07 Axis No.1 $tatus
Information Information
RWw 08 to 0B Axis No.2 C_ontrol RWr 08 to OB Axis No.2 S_tatus
Information Information
RWw 0C to OF Axis No.3 C_ontrol RWr 0C to OF Axis No.3 S_tatus
Information Information
RWw 10 to 13 Axis No.4 C_ontrol RWr 10 to 13 Axis No.4 S_tatus
Information Information
RWw 14 to 17 Axis No.5 C_ontrol RWr 14 to 17 Axis No.5 S_tatus
Information Information
RWw 18 to 1B Axis No.6 Control RWr 18 to 1B Axis No.6 Status
RWw 1C to 1F Information RWr 1C to 1F Information
RWw 20 to 23 Axis No.7 Control RWr 20 to 23 Axis No.7 Status
RWw 24 to 27 Information RWr 24 to 27 Information
RwWw 28 to 2B Cannot be used. RWr 28 to 2B Cannot be used.
RWw 2C to 2F Cannot be used. RWr 2C to 2F Cannot be used.
RWw 30 to 33 Cannot be used. RWr 30 to 33 Cannot be used.
RWw 34 to 37 Cannot be used. RWr 34 to 37 Cannot be used.
RWw 38 to 3B Cannot be used. RWr 38 to 3B Cannot be used.
RWw 3C to 3F Cannot be used. RWr 3C to 3F Cannot be used.
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[Combination Example 3] When number of Simple Direct Mode/Positioner 1 Mode axes is 2

and number of Direct Indication Mode 6
(Extended Cyclic Setting/Number of Occupied Stations:

8 times/2 stations)

PLC — MCON MCON — PLC
Address Description Address Description
RY 000 to O1F Gateway Control RX 000 to 01F Gateway Status
RY 020 to 06F Demand Command RX 020 to 06F Response Command
RY 070 to O7F Cannot be used. RX 070 to O7F Cannot be used.
RY 080 to 17F Cannot be used. RX 080 to 17F Cannot be used.
RWw 00 to 03 Axis No.O C_ontrol RWr 00 to 03 Axis No.0 S_tatus
Information Information
RWw 04 to 07 Axis No.1 Cpntrol RWr 04 to 07 Axis No.1 $tatus
Information Information
RwWw 08 to 0B Axis No.2 Control RWr 08 to 0B Axis No.2 Status
RWw 0C to OF Information RWr 0C to OF Information
RWw 10 to 13 Axis No.3 Control RWr 10 to 13 Axis No.3 Status
RWw 14 to 17 Information RWr 14 to 17 Information
RWw 18 to 1B Axis No.4 Control RWr 18 to 1B Axis No.4 Status
RWw 1C to 1F Information RWr1C to 1F Information
RWw 20 to 23 Axis No.5 Control RWr 20 to 23 Axis No.5 Status
RWw 24 to 27 Information RWr 24 to 27 Information
RWw 28 to 2B Axis No.6 Control RWr 28 to 2B Axis No.6 Status
RWw 2C to 2F Information RWr 2C to 2F Information
RWw 30 to 33 Axis No.7 Control RWr 30 to 33 Axis No.7 Status
RWw 34 to 37 Information RWr 34 to 37 Information
RWw 38 to 3B Cannot be used. RWr 38 to 3B Cannot be used.
RWw 3C to 3F Cannot be used. RWr 3C to 3F Cannot be used.

[Combination Example 4] When number of Simple Direct Mode/Positioner 1 Mode axes is
0 and number of Direct Indication Mode 8
(Extended Cyclic Setting/Number of Occupied Stations:

8 times/2 stations)

PLC — MCON MCON — PLC

Address Description Address Description
RY 000 to O1F Gateway Control RX 000 to 01F Gateway Status
RY 020 to 06F Demand Command RX 020 to 06F Response Command
RY 070 to O7F Cannot be used. RX 070 to 07F Cannot be used.
RY 080 to 17F Cannot be used. RX 080 to 17F Cannot be used.
RWw 00 to 03 Axis No.0 Control RWr 00 to 03 Axis No.0 Status
RWw 04 to 07 Information RWr 04 to 07 Information
RWw 08 to 0B Axis No.1 Control RWr 08 to 0B Axis No.1 Status
RWw 0C to OF Information RWr 0C to OF Information
RWw 10 to 13 Axis No.2 Control RWr 10 to 13 Axis No.2 Status
RWw 14 to 17 Information RWr 14 to 17 Information
RWw 18 to 1B Axis No.3 Control RWr 18 to 1B Axis No.3 Status
RWw 1C to 1F Information RWr 1C to 1F Information
RWw 20 to 23 Axis No.4 Control RWr 20 to 23 Axis No.4 Status
RWw 24 to 27 Information RWr 24 to 27 Information
RWw 28 to 2B Axis No.5 Control RWr 28 to 2B Axis No.5 Status
RWw 2C to 2F Information RWr 2C to 2F Information
RWw 30 to 33 Axis No.6 Control RWr 30 to 33 Axis No.6 Status
RWw 34 to 37 Information RWr 34 to 37 Information
RWw 38 to 3B Axis No.7 Control RWr 38 to 3B Axis No.7 Status
RWw 3C to 3F Information RWr 3C to 3F Information
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3) PROFIBUS-DP, EtherNet/IP, EtherCAT

[Combination Example 1] When number of Simple Direct Mode/Positioner 1 Mode axes is

8 and number of Direct Indication Mode 0
(n is the top node address for each PLC input and output
between MCON and PLC)

PLC — MCON MCON — PLC
Node Address Description Node Address Description
(Byte Address) (Byte Address)
n to n+3 Gateway Control n to n+3 Gateway Status
n+4 to n+15 Demand Command n+4 to n+15 Response Command

n+16 to n+23

Axis No.0 Control

n+16 to n+23

Axis No.0 Status

Information Information
n+24 1o N+31 Axis No.1 Cpntrol n+24 to n+31 Axis No.1 Status
Information Information
n+32 to n+39 Axis No.2 Cpntrol n+32 to n+39 Axis No.2 Status
Information Information
N+40 to n+47 Axis No.3 Cpntrol n+40 to n+47 Axis No.3 Status
Information Information
n+48 to N+55 Axis No.4 Cpntrol n+48 to n+55 Axis No.4 $tatus
Information Information
n+56 to n+63 Axis No.5 C_ontrol n+56 to n+63 Axis No.5 S_tatus
Information Information
n+64 to N+71 Axis No.6 C_ontrol n+64 to n+71 Axis No.6 S_tatus
Information Information
N+72 to n+79 Axis No.7 C_ontrol N+72 to n+79 Axis No.7 S_tatus
Information Information

[Combination Example 2] When number of Simple Direct Mode/Positioner 1 Mode axes is

6 and number of Direct Indication Mode 2
(n is the top node address for each PLC input and output
between MCON and PLC)

PLC — MCON MCON — PLC
Node Address Description Node Address Description
(Byte Address) (Byte Address)
n to n+3 Gateway Control n to n+3 Gateway Status

n+4 to n+15

Demand Command

n+4 to n+15

Response Command

n+16 to n+23

Axis No.0 Control

n+16 to n+23

Axis No.0 Status

Information Information
n+24 to n+31 Axis No.1 Qontrol n+24 to n+31 Axis No.1 S_tatus
Information Information
n+32 to n+39 Axis No.2 Qontrol n+32 to n+39 Axis No.2 Status
Information Information
n+40 to n+47 Axis No.3 Cpntrol n+40 to n+47 Axis No.3 Status
Information Information
n+48 to n+55 Axis No.4 Cpntrol n+48 to n+55 Axis No.4 Status
Information Information
n+56 to n+63 Axis No.5 Cpntrol n+56 to n+63 Axis No.5 Status
Information Information
n+64 to n+71 Axis No.6 Control n+64 to n+71 Axis No.6 Status
n+72 to n+79 Information n+72 to n+79 Information
n+80 to n+87 Axis No.7 Control n+80 to n+87 Axis No.7 Status
n+88 to n+95 Information n+88 to n+95 Information
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[Combination Example 3] When number of Simple Direct Mode/Positioner 1 Mode axes is
2 and number of Direct Indication Mode 6

(n is the top node address for each PLC input and output
between MCON and PLC)

PLC — MCON MCON — PLC
Node Address e Node Address -
(Byte Address) Description (Byte Address) Description
n to n+3 Gateway Control n to n+3 Gateway Status

n+4 to n+15

Demand Command

n+4 to n+15

Response Command

n+16 to n+23

Axis No.0 Control

n+16 to n+23

Axis No.0 Status

Information Information
n+24 to n+31 Axis No.1 Qontrol n+24 to n+31 Axis No.1 Status
Information Information
n+32 to n+39 Axis No.2 Control n+32 to n+39 Axis No.2 Status
n+40 to n+47 Information n+40 to n+47 Information
n+48 to n+55 Axis No.3 Control n+48 to n+55 Axis No.3 Status
n+56 to n+63 Information n+56 to n+63 Information
n+64 to n+71 Axis No.4 Control n+64 to n+71 Axis No.4 Status
n+72 to n+79 Information n+72 to n+79 Information
n+80 to n+87 Axis No.5 Control n+80 to n+87 Axis No.5 Status
n+88 to n+95 Information n+88 to n+95 Information
n+96 to n+103 Axis No.6 Control n+96 to n+103 Axis No.6 Status
n+104 to n+111 Information n+104 to n+111 Information
n+112 to n+119 Axis No.7 Control n+112 to n+119 Axis No.7 Status
n+120 to n+127 Information n+120 to n+127 Information

[Combination Example 4] When number of Simple Direct Mode/Positioner 1 Mode axes is
0 and number of Direct Indication Mode 8

(n is the top node address for each PLC input and output
between MCON and PLC)

PLC — MCON MCON — PLC
Node Address i Node Address I
(Byte Address) Description (Byte Address) Description
nton+3 Gateway Control nton+3 Gateway Status

n+4 to n+15

Demand Command

n+4 to n+15

Response Command

n+16 to n+23

Axis No.0 Control

n+16 to n+23

Axis No.0 Status

n+24 to n+31 Information n+24 to n+31 Information
n+32 to n+39 Axis No.1 Control n+32 to n+39 Axis No.1 Status
n+40 to n+47 Information n+40 to n+47 Information
n+48 to n+55 Axis No.2 Control n+48 to n+55 Axis No.2 Status
n+56 to n+63 Information n+56 to n+63 Information
n+64 to n+71 Axis No.3 Control n+64 to n+71 Axis No.3 Status
n+72 to n+79 Information n+72 to n+79 Information
n+80 to n+87 Axis No.4 Control n+80 to n+87 Axis No.4 Status
n+88 to n+95 Information n+88 to n+95 Information
n+96 to n+103 Axis No.5 Control n+96 to n+103 Axis No.5 Status
n+104 to n+111 Information n+104 to n+111 Information
n+112 to n+119 Axis No.6 Control n+112 to n+119 Axis No.6 Status
n+120 to n+127 Information n+120 to n+127 Information
n+128 to n+135 Axis No.7 Control n+128 to n+135 Axis No.7 Status
n+136 to n+143 Information n+136 to n+143 Information
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4) PROFINET-IO

[Combination Example 1] When number of Simple Direct Mode/Positioner 1 Mode axes is 8

and number of Direct Indication Mode O

PLC — MCON MCON — PLC
4-word Description 4-word Description
Number of Module P Number of Module P
Gateway Control, Gateway Status,
1 Demand Command, 1 Response Command,
Data 0 Data 0
2 Data1to 3 2 Data1to 3
Axis No.0 Control Axis No.0 Status
3 . 3 -
Information Information
Axis No.1 Control Axis No.1 Status
4 . 4 ;
Information Information
Axis No.2 Control Axis No.2 Status
5 . 5 -
Information Information
Axis No.3 Control Axis No.3 Status
6 . 6 -
Information Information
Axis No.4 Control Axis No.4 Status
7 . 7 -
Information Information
Axis No.5 Control Axis No.5 Status
8 . 8 -
Information Information
Axis No.6 Control Axis No.6 Status
9 . 9 -
Information Information
Axis No.7 Control Axis No.7 Status
10 . 10 -
Information Information

[Combination Example 2] When number of Simple Direct Mode/Positioner 1 Mode axes
and number of Direct Indication Mode 2

PLC — MCON

MCON — PLC

4-word

Number of Module

Description

4-word
Number of Module

Description

1

Gateway Control,
Demand Command,

1

Gateway Status,
Response Command,

Data 0 Data 0
2 Data 1to0 3 2 Data 1to 3
Axis No.0 Control Axis No.O Status
3 . 3 -
Information Information
Axis No.1 Control Axis No.1 Status
4 . 4 -
Information Information
Axis No.2 Control Axis No.2 Status
5 . 5 -
Information Information
Axis No.3 Control Axis No.3 Status
6 . 6 -
Information Information
Axis No.4 Control Axis No.4 Status
7 . 7 -
Information Information
Axis No.5 Control Axis No.5 Status
8 . 8 -
Information Information
9 Axis No.6 Control 9 Axis No.6 Status
10 Information 10 Information
11 Axis No.7 Control 11 Axis No.7 Status
12 Information 12 Information
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[Combination Example 3] When number of Simple Direct Mode/Positioner 1 Mode axes is 2
and number of Direct Indication Mode 6

PLC — MCON MCON — PLC
4-word Description 4-word Description
Number of Module Number of Module
Gateway Control, Gateway Status,
1 Demand Command, 1 Response Command,
Data 0 Data 0
2 Data1to 3 2 Data1to 3
Axis No.0 Control 3 Axis No.O Status
Information Information
Axis No.1 Control Axis No.1 Status
4 . 4 -
Information Information
5 Axis No.2 Control 5 Axis No.2 Status
6 Information 6 Information
7 Axis No.3 Control 7 Axis No.3 Status
8 Information 8 Information
9 Axis No.4 Control 9 Axis No.4 Status
10 Information 10 Information
1" Axis No.5 Control 11 Axis No.5 Status
12 Information 12 Information
13 Axis No.6 Control 13 Axis No.6 Status
14 Information 14 Information
15 Axis No.7 Control 15 Axis No.7 Status
16 Information 16 Information

[Combination Example 4] When number of Simple Direct Mode/Positioner 1 Mode axes is 0
and number of Direct Indication Mode 8

MCON — PLC

PLC — MCON

4-word
Number of Module

Description

4-word
Number of Module

Description

1

Gateway Control,
Demand Command,

1

Gateway Status,
Response Command,

Data 0 Data 0
2 Data1to0 3 2 Data 1to 3
3 Axis No.0 Control 3 Axis No.0 Status
4 Information 4 Information
5 Axis No.1 Control 5 Axis No.1 Status
6 Information 6 Information
7 Axis No.2 Control 7 Axis No.2 Status
8 Information 8 Information
9 Axis No.3 Control 9 Axis No.3 Status
10 Information 10 Information
11 Axis No.4 Control 11 Axis No.4 Status
12 Information 12 Information
13 Axis No.5 Control 13 Axis No.5 Status
14 Information 14 Information
15 Axis No.6 Control 15 Axis No.6 Status
16 Information 16 Information
17 Axis No.7 Control 17 Axis No.7 Status
18 Information 18 Information
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[2] Address Map for Positioner 2 and Positioner 5 Mode

Shown below is the address map for each Fieldbus when eight axes of MCON are operated

in Positioner 2 or Positioner 5 Mode.

1) DeviceNet (CompoNet is not applicable for this mode)
(n is the top channel number for each PLC input and output between MCON and PLC

PLC — MCON MCON — PLC

CH No. Description CH No. Description

n to n+1 Gateway Control n to n+1 Gateway Status

n+2 to n+7 Demand Command n+2 to n+7 Response Command

n+8 1o N+9 Axis No.0 Qontrol n+8 to n+9 Axis No.0 S_tatus
Information Information

n+10 to n+11 Axis No.1 Qontrol n+10 to n+11 Axis No.1 Status
Information Information

n+12 to n+13 Axis No.2 Qontrol n+12 to n+13 Axis No.2 Status
Information Information

n+14 to n+15 Axis No.3 Cpntrol n+14 to n+15 Axis No.3 Status
Information Information

n+16 to n+17 Axis No.4 Cpntrol n+16 to n+17 Axis No.4 Status
Information Information

n+18 to N+19 Axis No.5 Cpntrol n+18 to n+19 Axis No.5 Status
Information Information

n+20 to n+21 Axis No.6 Cpntrol n+20 to n+21 Axis No.6 Status
Information Information

n+22 to N+23 Axis No.7 C_ontrol n+22 to N+23 Axis No.7 S_tatus
Information Information

2) CC-Link
(Extended Cyclic Setting/Number of Occupied Stations: 1 times/4 stations)
PLC — MCON MCON — PLC

Address Description Address Description

RY 00 to 1F Gateway Control RX 00 to 1F Gateway Status

RY 20 to 6F Demand Command RX 20 to 6F Response Command

RY 70 to 7F Cannot be used. RX 70to 7F Cannot be used.

RWw 00 to 01 Axis No.0 Cpntrol RWr 00 to 01 Axis No.O Status
Information Information

RWw 02 to 03 Axis No.1 Cpntrol RWr 02 to 03 Axis No.1 Status
Information Information

RWw 04 to 05 Axis No.2 Cpntrol RWr 04 to 05 Axis No.2 Status
Information Information

RWw 06 to 07 Axis No.3 Cpntrol RWr 06 to 07 Axis No.3 $tatus
Information Information

RWw 08 to 09 Axis No.4 Cpntrol RWr 08 to 09 Axis No.4 $tatus
Information Information

RWw OA to OB Axis No.5 C_ontrol RWr OA to OB Axis No.5 S_tatus
Information Information

RWw 0C to 0D Axis No.6 C_ontrol RWr 0C to 0D Axis No.6 S_tatus
Information Information

RWw OE to OF Axis No.7 C_ontrol RWr OE to OF Axis No.7 S_tatus
Information Information




Mcon

3) PROFIBUS-DP, EtherNet/IP, EtherCAT
(n is the top node address for each PLC input and output between MCON and PLC)

PLC — MCON MCON — PLC
Node Address Description Node Address Description
(Byte Address) P (Byte Address) P
n to n+3 Gateway Control n to n+3 Gateway Status
n+4 to n+15 Demand Command n+4 to n+15 Response Command
n+16 to n+19 Axis No.0 C_ontrol n+16 to n+19 Axis No.O S_tatus
Information Information
n+20 to n+23 Axis No.1 C_ontrol n+20 to n+23 Axis No.1 S_tatus
Information Information
N+24 to n+27 Axis No.2 Cpntrol N+24 to n+27 Axis No.2 Status
Information Information
n+28 to n+31 Axis No.3 Cpntrol n+28 to n+31 Axis No.3 Status
Information Information
n+32 to n+35 Axis No.4 Cpntrol n+32 to n+35 Axis No.4 Status
Information Information
n+36 to n+39 Axis No.5 Cpntrol n+36 to n+39 Axis No.5 Status
Information Information
n+40 to n+43 Axis No.6 Cpntrol n+40 to n+43 Axis No.6 Status
Information Information
n+44 to N+47 Axis No.7 Cpntrol n+44 to N+47 Axis No.7 $tatus
Information Information
4) PROFINET-IO
PLC — MCON MCON — PLC
4-word Description 4-word Description

Number of Module

Number of Module

1

Gateway Control,
Demand Command,

1

Gateway Status,
Response Command,

Data 0 Data 0

2 Data1to 3 2 Data1to 3
Axis No.0 Control Axis No.O Status

3 Information 3 Information
Axis No.1 Control Axis No.1 Status

Information Information
Axis No.2 Control Axis No.2 Status

4 Information 4 Information
Axis No.3 Control Axis No.3 Status

Information Information
Axis No.4 Control Axis No.4 Status

5 Information 5 Information
Axis No.5 Control Axis No.5 Status

Information Information
Axis No.6 Control Axis No.6 Status

6 Information 6 Information
Axis No.7 Control Axis No.7 Status

Information Information

97

dey\ ssalppy 2dA| sngpjeid '€ I



Mcon

[3] Address Map for Positioner 3 Mode
Shown below is the address map for each Fieldbus when eight axes of MCON are operated
in Positioner 3 Mode.

1) DeviceNet, CompoNet
(n is the top channel number for each PLC input and output between MCON and PLC

3.4 Fieldbus Type Address Map I
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PLC — MCON MCON — PLC
CH No. Description CH No. Description
n to n+1 Gateway Control n to n+1 Gateway Status
n+2 to n+7 Demand Command n+2 to n+7 Response Command
Axis No.0 Control Axis No.O Status
n+8 : n+8 -
Information Information
Axis No.1 Control Axis No.1 Status
n+9 : n+9 -
Information Information
n+10 Axis No.2 Cpntrol n+10 Axis No.2 Status
Information Information
Axis No.3 Control Axis No.3 Status
n+11 . n+11 -
Information Information
n+12 Axis No.4 Cpntrol n+12 Axis No.4 Status
Information Information
n+13 Axis No.5 Cpntrol n+13 Axis No.5 Status
Information Information
n+14 Axis No.6 Cpntrol n+14 Axis No.6 $tatus
Information Information
n+15 Axis No.7 Cpntrol n+15 Axis No.7 S_tatus
Information Information
2) CC-Link
(Extended Cyclic Setting/Number of Occupied Stations: 1 times/4 stations)
PLC — MCON MCON — PLC
Address Description Address Description
RY 00 to 1F Gateway Control RX 00 to 1F Gateway Status
RY 20 to 6F Demand Command RX 20 to 6F Response Command
RY 70 to 7F Cannot be used. RX70to 7F Cannot be used.
RWwW 0 Axis No.O Cpntrol RWr 00 Axis No.0 Status
Information Information
RWw 01 Axis No.1 Cpntrol RWr 01 Axis No.1 Status
Information Information
RWw 02 Axis No.2 Cpntrol RWr 02 Axis No.2 Status
Information Information
RWw 03 Axis No.3 Cpntrol RW 03 Axis No.3 $tatus
Information Information
RWw 04 Axis No.4 Cpntrol RWr 04 Axis No.4 $tatus
Information Information
RWw 05 Axis No.5 Cpntrol RWr 05 Axis No.5 S_tatus
Information Information
RWw 06 Axis No.6 Cpntrol RWr 06 Axis No.6 S_tatus
Information Information
RWw 07 Axis No.7 Cpntrol RW 07 Axis No.7 S_tatus
Information Information
RWw 08 to OF Cannot be used. RWr 08 to OF Cannot be used.
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3) PROFIBUS-DP, EtherNet/IP, EtherCAT

(n is the top node address for each PLC input and output between MCON and PLC)

Number of Module

Number of Module

PLC — MCON MCON — PLC
Node Address Description Node Address Description
(Byte Address) P (Byte Address) P
nton+3 Gateway Control nton+3 Gateway Status
n+4 to n+15 Demand Command n+4 to n+15 Response Command

n+16, n+17 Axis No.0 C_ontrol n+16, n+17 Axis No.0 $tatus
Information Information

n+18, n+19 Axis No.1 C_ontrol n+18. n+19 Axis No.1 Status
Information Information

n+20, n+21 Axis No.2 Cpntrol n+20, n+21 Axis No.2 Status
Information Information

N+22, n+23 Axis No.3 Cpntrol N+22. n+23 Axis No.3 Status
Information Information

n+24. n+25 Axis No.4 Cpntrol n+24. n+25 Axis No.4 Status
Information Information

n+26, n+27 Axis No.5 Cpntrol N+26. n+27 Axis No.5 Status
Information Information

n+28, n+29 Axis No.6 Cpntrol N+28. n+29 Axis No.6 Status
Information Information

n+30, n+31 Axis No.7 Cpntrol n+30, n+31 Axis No.7 Status
Information Information

4) PROFINET-IO
PLC — MCON MCON — PLC

4-word Description 4-word Description

1

Gateway Control,
Demand Command,

1

Gateway Status,
Response Command,

Data 0 Data 0

2 Data1t0 3 2 Data 1to 3
Axis No.0 Control Axis No.O Status

Information Information
Axis No.1 Control Axis No.1 Status

3 Information 3 Information
Axis No.2 Control Axis No.2 Status

Information Information
Axis No.3 Control Axis No.3 Status

Information Information
Axis No.4 Control Axis No.4 Status

Information Information
Axis No.5 Control Axis No.5 Status

4 Information 4 Information
Axis No.6 Control Axis No.6 Status

Information Information
Axis No.7 Control Axis No.7 Status

Information Information
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[4] Address Map for Remote 1/0O Mode
Shown below is the address map for each Fieldbus when eight axes of MCON are operated
in Remote I/O Mode.

1) DeviceNet, CompoNet
(n is the top channel number for each PLC input and output between MCON and PLC

3.4 Fieldbus Type Address Map I

PLC — MCON MCON — PLC
CH No. Description CH No. Description
n to n+1 Gateway Control n to n+1 Gateway Status
n+2 to n+7 Demand Command n+2 to n+7 Response Command
Axis No.0 Control Axis No.O Status
n+8 . n+8 -
Information Information
Axis No.1 Control Axis No.1 Status
n+9 . n+9 -
Information Information
n+10 Axis No.2 Cpntrol n+10 Axis No.2 Status
Information Information
n+11 Axis No.3 Cpntrol n+11 Axis No.3 Status
Information Information
n+12 Axis No.4 Cpntrol n+12 Axis No.4 Status
Information Information
n+13 Axis No.5 Cpntrol n+13 Axis No.5 Status
Information Information
n+14 Axis No.6 Cpntrol n+14 Axis No.6 Status
Information Information
n+15 Axis No.7 C_ontrol n+15 Axis No.7 Status
Information Information
2) CC-Link
(Extended Cyclic Setting/Number of Occupied Stations: 1 times/4 stations)
PLC — MCON MCON — PLC
Address Description Address Description
RY 00 to 1F Gateway Control RX 00 to 1F Gateway Status
RY 20 to 6F Demand Command RX 20 to 6F Response Command
RY 70 to 7F Cannot be used. RX70to 7F Cannot be used.
RWw 00 Axis No.0 C_ontrol RWr 00 Axis No.0 $tatus
Information Information
RWw 01 Axis No.1 C_ontrol RWr 01 Axis No.1 $tatus
Information Information
RWw 02 Axis No.2 C_ontrol RWr 02 Axis No.2 $tatus
Information Information
RWw 03 Axis No.3 C_ontrol RWr 03 Axis No.3 Status
Information Information
RWw 04 Axis No.4 C_ontrol RWr 04 Axis No.4 Status
Information Information
RWw 05 Axis No.5 Cpntrol RWr 05 Axis No.5 Status
Information Information
RWw 06 Axis No.6 Cpntrol RWr 06 Axis No.6 Status
Information Information
RWw 07 Axis No.7 Cpntrol RWr 07 Axis No.7 Status
Information Information
RWw 08 to OF Cannot be used. RWr 08 to OF Cannot be used.
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3) PROFIBUS-DP, EtherNet/IP, EtherCAT
(n is the top node address for each PLC input and output between MCON and PLC)

PLC — MCON MCON — PLC
Node Address Description Node Address Description
(Byte Address) P (Byte Address) P
nton+3 Gateway Control nton+3 Gateway Status
n+4 to n+15 Demand Command n+4 to n+15 Response Command

n+16, n+17 Axis No.0 C_ontrol n+16, n+17 Axis No.0 $tatus
Information Information

n+18, n+19 Axis No.1 C_ontrol n+18. n+19 Axis No.1 Status
Information Information

n+20, n+21 Axis No.2 Cpntrol n+20, n+21 Axis No.2 Status
Information Information

N+22, n+23 Axis No.3 Cpntrol N+22. n+23 Axis No.3 Status
Information Information

n+24. n+25 Axis No.4 Cpntrol n+24. n+25 Axis No.4 Status
Information Information

n+26, n+27 Axis No.5 Cpntrol N+26. n+27 Axis No.5 Status
Information Information

n+28, n+29 Axis No.6 Cpntrol N+28. n+29 Axis No.6 Status
Information Information

n+30, n+31 Axis No.7 Cpntrol n+30, n+31 Axis No.7 Status
Information Information

4) PROFINET-IO
PLC — MCON MCON — PLC

4-word Description 4-word Description

Number of Module

Number of Module

1

Gateway Control,
Demand Command,

1

Gateway Status,
Response Command,

Data 0 Data 0

2 Data1to0 3 2 Data 1to 3
Axis No.0 Control Axis No.O Status

Information Information
Axis No.1 Control Axis No.1 Status

3 Information 3 Information
Axis No.2 Control Axis No.2 Status

Information Information
Axis No.3 Control Axis No.3 Status

Information Information
Axis No.4 Control Axis No.4 Status

Information Information
Axis No.5 Control Axis No.5 Status

4 Information 4 Information
Axis No.6 Control Axis No.6 Status

Information Information
Axis No.7 Control Axis No.7 Status

Information Information
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3.4.3 Gateway Control Signals (Common for all operation modes)
When operating the system with Fieldbus, the axes are controlled via Gateway of MCON.
The top 2 words of input and output in each operation mode are the signals Gateway control
and status monitoring.

(n is the top word address for each PLC input and output between MCON and PLC)

PLC — MCON (PLC Output) MCON — PLC (PLC Input)
Control Signal 0 n Status Signal 0 n
Control Signal 1 n+1 Status Signal 1 n+1

(1) PLC /O Signal

PLC Output
1 word = 16 bit

Address n < >
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Control signal 0

MON
RTE

»
>

T— Signal to cancel the remained condition of communication error
(ERR-T/ERR-C) during an operation
Signal to activate operation control by communication

Address n+1
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Control signal 1

PLC Input
1 word = 16 bit
Address n < »
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bl
Status signal 0 < ~ ©
O = I - O |o © %) — 0 < S\ —
S|le|x|8|5|35| |23 ¢g|e|le|slg|8|¢8
r|lyu|lx|ls| 3|2 w|J-l=2]|=2|1=2|5|5| 5 =
O | w < | < n | < || 2| | < | = <
N 7

V. . .
Each type of control status monitoring output signals

Address n+1

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Status signal 1 - © © -
~ N ~ o N © 0 < ™ N -— o
= = = = = = = = X v Y 4 4 V4 4 4
pd z pd z z zZ z zZ
S|s|s5|s|s|s|s5|5|5|5|5|53|5|53|5)|735

Output of alarm-issued axis number Output of communication available axis number
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(2) List for Input and Output Signal

(ON = Applicable bit is “1”, OFF = Applicable bit is “0”)

Signal Type

Bit

Symbol

Description

Details

PLC Output

b15

MON

Operation control with communication is available
while it is ON

b14

Cannot be used.

b13

RTE

Retained condition of ERR-T or ERR-C during an
operation is cancelled if it is ON

It is the cancel signal when ERR-T or ERR-C
occurrence is set to latch in Gateway Parameter
Setting Tool

b12

Status signal
0

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Cannot be used.

Status signal
1

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Cannot be used.
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(ON = Applicable bit is “1”, OFF = Applicable bit is “0”)

Signal Type Bit Symbol Description Details
b15 RUN This S|gnal turns ON when Gateway is in normal _
operation.
This signal turns ON if the ERR-T or ERR-C
occurred during an operation is retained and turns
b14 LERC OFF if cancel signal RTE is turn ON. -
It is effective when ERR-T or ERR-C occurrence
is set to latch in Gateway Parameter Setting Tool.
b13 ERRT This signal turns ON when a communication error _
is detected between the Gateway and each axis.
This signal turns ON if the operation mode switch
b12 MOD on the front of the unit is selected to be on MANU -
side, and turns OFF if on AUTO side.
This signal turns ON when an error caused by the
b11 ALMH Gateway that. requires a reboot is occurred. _
(A wrong setting in the parameters can be
considered. Check the parameters settings.)
Control This signal turns ON when a light error caused by
signal 0 the Gateway is occurred. _
b10 ALML (It is considered that there shall be a loss of the
calendar data. Check the parameters settings.)
b9 - Cannot be used. -
This signal turns ON when EMGIN input of the
b8 SEMG system I/O connector is OFF (emergency stop). _
- When this bit is turned ON, all the connected axes
2 get in the emergency stop.
= b7 It is an output of an alarm code caused by the
9 b6 Gateway.
a b5 [Refer to Gateway alarm codes in Chapter 9
1 Troubleshooting for details.]
b ALMC1 to 128 -
b3
b2
b1
b0
b15 MNT?7 The bit of an axis number that a light error alarm is
b14 MNT6 generated turns ON.
b13 MNT5 Axis No.0 = MNTO to Axis No.7 = MNT7
bﬁ ms?' [Refer to 8.2 [64] Light Malfunction Alarm Output -
b 3 Select]
b10 MNT2
b9 MNT1
Control b8 MNTO
signal 1 b7 LNK7 The bit of the axis number identified as effective
b6 LNK6 by the Gateway turns ON.
b5 LNK5 Axis No.0 = LNKO to Axis No.7 = LNK7
b4 LNK4 B
b3 LNK3
b2 LNK2
b1 LNK1
b0 LNKO
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3.4.4 Control Signals for Simple Direct Mode

& Caution: This mode is not applicable for CompoNet.

This is a mode to operate with inputting the target position for positioning directly. Except for
the target position, the operation follows the position data set in the indicated position
number.

The settable No. of position data items is max 256 points.
The main functions of ROBO Cylinder capable to control in this mode are as described in the
following table.

O: Direct control
ROBO cylinder function A Indirect control Remarks
x: Disabled

dey\ ssalppy 2dA| sngpjeid '€ I

Home-return operation O
— . For those other than the target position, it
Positioning operation O . .
is necessary to set the position data.
Speed and acceleration/ A
deceleration setting
Separate settings for acceleration A
and deceleration These items must be set in the position
Pitch feed (incremental) A data table.
Pressing operation A
Speed change during movement A
Pause O
. These items must be set in the
Zone signal output A
parameters.
o . These items must be set in the position
Position zone signal A
data table.
A

This feature is limited only to the servo

Vibration control
motor type actuators.

X

PIO pattern selection

(1) PLC Address Composition
(m is PLC input and output top word address for each axis number)
PLC — MCON (PLC Output) MCON — PLC (PLC Input)
Target Position m to m+1 Current Position m to m+1

Completed Position No.
(Simple Alarm Code)

Control Signal m+3 Status Signal m+3
[Refer to Section 3.4.2 for the address maps for each Fieldbus.]

Specified Position No. m+2 m+2
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(2) Input and Output Signal Assignment for each Axis
The 1/O signals for each axis consists of 4-word for each 1/O bit register.
e The control signals and status signals are ON/OFF signals in units of bit.
e For the target position and current position, 2-word (32-bit) binary data is available and
values from -999999 to +999999 (unit: 0.01mm) can be used. Negative numbers are to be
dealt with two’s complement.

Caution:
« Set the position data in the range of the soft stroke (0 to effective stroke length) of the
actuator.

e For the indicated position number and complete position number, 1-word (16-bit) binary
data is available and values from 0 to 255 can be used.

Caution:

Set the operational condition in advance with using a teaching tool such as PC software in the

position number to be used. Selecting a position number with no setting conducted will
generate the alarm code 0A2 “Position Data Error”.

PLC Output (m is PLC output top word address for each axis number)

1 word = 16 bit
Address m < g
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b
Target Position
(Lower word)
Address m+1
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Target Position
(Upper word)
(Note) If the target position is a negative value, it is indicated by a two’s complement.
Address m+2
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Specified ©
e < N ©o —
Position No. | | | | | q 8 8 5 8 3 ) 5
E_J fdlalala|a|a|a
Address m+3
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Control Signal u
- + 1 | =z o
o | | S | uw a | 8|0 |E 2|5
m = = =) = (2] o 2 I o
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PLC Input (m is PLC input top word address for each axis number)

1 word = 16 bit

Address m

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b
Current Position
(Lower word)
Address m+1

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Current Position
(Upper word)
(Note) If the target position is a negative value, it is indicated by a two’s complement.
Address m+2

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Completed ©
Position No. [ B S > S = - OB B S BV B

1 | 1 | 1 E E E E E E E E

Address m+3

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Status Signal

n N ~ L =) w =)

$1e/2|2/5| | |2|2| |8|5|3|5|2|2

Do |Q QR s | < a <T|sS|T|a
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(3) I/0 signal assignment
(ON = Applicable bit is “1”, OFF = Applicable bit is “0”)

Signal Type Bit Symbol Description Details

3.4 Fieldbus Type Address Map I

32-bit signed integer indicating the current position
Unit: 0.01mm
Available range for Setting: 999999 to 999999
Target _ Set_the target position with the value from the home
Position 32 bits - position. 3.7.2
(Example) If +25.40mm, input 000009ECH (2540 in
decimal system).
(Note) Input the negative value using a compliment of
2

16-bit integer

Available range for Setting: 0 to 255

To operate, it is necessary to have the position data
that the operation conditions are already set in
advance with a teaching tool such as the PC
software. 3.7.2
In this register, indicate the position number the data
is input with a binary number.

Indicating a value out of the range or operating with a
position number with no setting conducted will
generate the alarm code 0A2 “Position Data Error”.

Specified . PC1 to
Position No. | 16 PItS | pcqog

Brake release 3.7.1[15]

b15 BKRL ON: Brake release, OFF: Brake activated

b14
b13
b12
b11
b10
b9

- Cannot be used. -

+Jog
ON: Movement against home position, OFF: Stop
-Jog
ON: Movement toward home position, OFF: Stop

PLC Output

b8 JOG+
3.7.1[10]

b7 JOG-

Jog-speed/inch-distance switching

OFF : Use the setting values of Parameter No.26
JOG Speed and No0.48 Inching Distance in

b6 JVEL MCON 3.7.1[11]

Control ON : Use the setting values of Parameter No.47

Signal JOG Speed 2 and No.49 Inching Distance in

MCON

Jog/inching switching 37.1[12]

b5 JISL ON: Inching, OFF: Jog

Servo ON command 3.7.1[5]

b4 SON ON: Servo ON, OFF: Servo OFF

Reset
b3 . A reset is performed when this signal turns ON. 3.7.114]

Pause
b2 STP | ON: Pause, OFF: Pause release 3.7.1[8]

Home return
Home-return command with this signal ON,

. ) . . . 13.7.1[6]
command carried on till complete even if the signal is
turned OFF on the way

b1 HOME

Positioning start
Movement command executed with this signal ON,

. - . . . 13.7.11[7]
command carried on till complete even if the signal is
turned OFF on the way

b0 CSTR
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(ON = Applicable bit is “1”, OFF = Applicable bit is “0”)

Signal Type

Bit

Symbol

Description

Details

Current
Position

32 bits

32-bit signed integer indicating the current position

Unit: 0.01mm

(Example) If +10.23mm, input 000003FFy (1023 in
decimal system).

(Note) Negative numbers are two’s implement.

3.7.2

Completed
Position No.
(Simple
Alarm Code)

16 bits

PM1 to
PM128

16-bit integer

The positioning complete position number is output
in a binary number once getting into the positioning
width after moving to the target position.

In the case that the position movement has not been
performed at all, or during the movement, “0” is
output. Read it by turning PEND Signal ON after
movement.

The simple alarm code (refer to Chapter 9
Troubleshooting) is output while an alarm is issued
(ALM of Status Signal is ON).

3.7.2

PLC Input

Status
Signal

b15

EMGS

This signal turns ON during an emergency stop

3.7.1[2]

b14

CRDY

This signal turns ON when the controller is standing
by.

3.7.1[1]

b13

ZONE2

“ON” for the current position within the zone 2 set
range

The zone range setting is necessary for the
parameter.

b12

ZONE1

“ON?” for the current position within the zone 1 set
range

The zone range setting is necessary for the
parameter.

3.7.119]

b11

PZONE

Position zone
This signal turns ON when the current position is
inside the specified position zone.

3.7.1[9]

b10

b9

Cannot be used.

b8

MEND

This signal turns ON at either of positioning complete
of after movement, home return complete or pressing
complete or pressing failure, and turns OFF at
movement start.

It is OFF when the servo is OFF.

3.7.1[19]

b7

ALML

Light error alarm output
It turns ON when an overload warning or message
level error is issued.

3.7.1[21]

b6

Cannot be used.

b5

PSFL

“ON” for pressing and a miss

3.7.1[18]

b4

SV

This signal turns ON when operation standby is
complete (Servo is ON).

3.7.1[5]

b3

ALM

This signal is ON while an alarm is generated.

3.7.1[3]

b2

MOVE

This signal is ON while in movement.

37117

b1

HEND

This signal turns ON at home return complete and is
kept unless the home position is lost due to a fact
such as an alarm.

3.7.1[6]

b0

PEND

This signal turns ON at positioning complete and is
kept ON during a stop with the servo ON, but does
not turn ON when pressing operation is failed.

3.7.11[7]
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3.4.5 Control Signals for Positioner 1 Mode

& Caution: This mode is not applicable for CompoNet.

Operation is performed by indicating a position number from the operation modes of the
position data set in the position table.

The settable No. of position data items is max 256 points.
The main functions of ROBO Cylinder capable to control in this mode are as described in the
following table.

O: Direct control
ROBO cylinder function A Indirect control Remarks
x: Disabled

Home-return operation O
Positioning operation A
Speed and acceleration/ A
deceleration setting
Separate settings for acceleration A These items must be set in the position
and deceleration data table.
Pitch feed (incremental) A
Pressing operation A
Speed change during movement A
Pause O
. These items must be set in the
Zone signal output A
parameters.
o . These items must be set in the position
Position zone signal A
data table.
A

This feature is limited only to the servo

Vibration control
motor type actuators.

X

PIO pattern selection

(1) PLC Address Composition
(m is PLC input and output top word address for each axis number)

PLC — MCON (PLC Output) MCON — PLC (PLC Input)
Cannot be used. m to m+1 Current Position m to m+1
o - Completed Position No.
Specified Position No. m+2 (Simple Alarm Code) m+2
Control Signal m+3 Status Signal m+3

[Refer to Section 3.4.2 for the address maps for each Fieldbus.]
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(2) Input and Output Signal Assignment for each Axis

The 1/O signals for each axis consists of 4-word for each 1/O bit register.

e The control signals and status signals are ON/OFF signals in units of bit.
e For the current position, 2-word (32-bit) binary data is available and values from -999999

to +999999 (unit: 0.01mm) can be used. Negative numbers are to be dealt with two’s

complement.

e For the indicated position number and complete position number, 1-word (16-bit) binary

data is available and values from 0 to 255 can be used.

Caution:

Set the operational condition in advance with using a teaching tool such as PC software in the

position number to be used. Selecting a position number with no setting conducted will

generate the alarm code 0A2 “Position Data Error”.

PLC Output (m is PLC output top word address for each axis number)

1 word = 16 bit

Address m

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Cannot be
used.
Address m+1

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Cannot be
used.
Address m+2

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Specified ©
Position No. | | | | | S I > B SI31815

8 8 8 8 o | o | o | a

Address m+3

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Control Signal w — W .

= R ) Sl gl z| vl

gl 1828882583 |G

o0 sS|la|s|>|5|>|0o|xx |9 |0

1M1
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PLC Input (m is PLC input top word address for each axis number)

112

1 word = 16 bit

Address m

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Current Position
(Lower word)
Address m+1

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
Current Position
(Upper word)
(Note) If the target position is a negative value, it is indicated by a two’s complement.
Address m+2

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
Completed ©
Position No. [ B S > S = - OB B S BV B

1 | 1 | 1 E E E E E E E E

Address m+3

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Status Signal

) N =YW@ aln w | o

$15/2|2/5/8/8/2/2| |3/5/3|5|2|32

T o Q|9 IN|[8|z|35]< Q R A -
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(3) I/0 signal assignment

(ON = Applicable bit is “1”, OFF = Applicable bit is “0”)

Signal Type Bit Symbol Description Details
16-bit integer
Available range for Setting: 0 to 255
To operate, it is necessary to have the position data
that the operation conditions are already set in
o advance with a teaching tool such as the PC
popectied g pits | FS1a9 | software. 3.7.2
osttion No. In this register, indicate the position number the data
is input with a binary number.
Indicating a value out of the range or operating with a
position number with no setting conducted will
generate the alarm code 0A2 “Position Data Error”.
Brake release
b15 BKRL ON: Brake release, OFF: Brake activated 3.7.1[19]
b14
E}g - Cannot be used. -
b11
Teaching mode command
b10 MODE OFF: Standard mode, ON : Teaching mode 3.7.1113]
Position import command
b9 PWRT ON: Position Data Import 3.7.1114]
- +Jog
§ b8 JOG+ ON: Movement against home position, OFF: Stop 3.7.1 [10]
> .
O b7 Jog- |09 y _
3 ON: Movement toward home position, OFF: Stop
o Jog-speed/inch-distance switching
OFF : Use the setting values of Parameter No.26
JOG Speed and No0.48 Inching Distance in
Control b6 JVEL MCON 3.7.1 [11]
Signal ON : Use the setting values of Parameter No.47
JOG Speed 2 and No.49 Inching Distance in
MCON
Jog/inching switching
b5 JISL 1 ON: Inching, OFF: Jog 3.7.1012]
Servo ON command
bd SON | ON: Servo ON, OFF: Servo OFF 37101
Reset
b3 RES A reset is performed when this signal turns ON. 3.7.114]
Pause
b2 STP ON: Pause, OFF: Pause release 3.7.118]
Home return
b1 HOME Home-return c_omman_d with this signal QN, . 137116
command carried on till complete even if the signal is
turned OFF on the way
Positioning start
b0 CSTR Movement command _executed with thls_ S|gnall ON, 1371
command carried on till complete even if the signal is
turned OFF on the way
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(ON = Applicable bit is “1”, OFF = Applicable bit is “0”)

3.4 Fieldbus Type Address Map I

Signal Type Bit Symbol Description Details
32-bit signed integer indicating the current position
Current Unit: 0.01mm
Position 32 bits - (Example) If +10.23mm, input 000003FFy (1023 in 3.7.2

decimal system).
(Note) Negative numbers are two’s implement.

16-bit integer

The positioning complete position number is output
in a binary number once getting into the positioning
width after moving to the target position.

In the case that the position movement has not been
performed at all, or during the movement, “0” is 3.7.2
output. Read it by turning PEND Signal ON after
movement.

The simple alarm code (refer to Chapter 9
Troubleshooting) is output while an alarm is issued
(ALM of Status Signal is ON).

Completed
Position No. 16 bits PM1 to
(Simple PM128
Alarm Code)

b15 EMGS | This signal turns ON during an emergency stop 3.7.1[2]

b14 CRDY :;;IS signal turns ON when the controller is standing 3.7.1[]

“ON” for the current position within the zone 2 set
range

The zone range setting is necessary for the
parameter.

“ON?” for the current position within the zone 1 set
range

The zone range setting is necessary for the
parameter.

b13 ZONE2

3.7.119]

b12 ZONE1

Position zone
b11 PZONE | This signal turns ON when the current position is 3.7.1[9]
inside the specified position zone.

PLC Input

b10 MODES This signal is ON while the teaching mode is 3.7.1[13]
selected.

b9 WEND | This signal turns ON when reading is complete. 3.7.1[14]

This signal turns ON at either of positioning complete
of after movement, home return complete or pressing
b8 MEND | complete or pressing failure, and turns OFF at 3.7.1[19]
movement start.

It is OFF when the servo is OFF.

Status
Signal

Light error alarm output

b7 ALML It turns ON when an overload warning or message 3.7.1[21]
level error is issued.

b6 - Cannot be used. -

b5 PSFL “ON” for pressing and a miss 3.7.1[18]
This signal turns ON when operation standby is

b4 SV complegte (Servo is ON). P g 3.7.115]

b3 ALM This signal is ON while an alarm is generated. 3.7.1 [3]

b2 MOVE | This signal is ON while in movement. 3.7.11[7]
This signal turns ON at home return complete and is

b1 HEND | kept unless the home position is lost due to a fact 3.7.1[6]

such as an alarm.

This signal turns ON at positioning complete and is
b0 PEND kept ON during a stop with the servo ON, but does 3.7.11[7]
not turn ON when pressing operation is failed.
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3.4.6 Control Signals for Direct Indication Mode

& Caution: This mode is not applicable for CompoNet.

This is an operation mode to indicate directly with values for the target position, positioning
width, speed, acceleration/deceleration and pressing current.

Set a value to each input and output data register. Set to the parameters when using the
zone signals.

The main functions of ROBO Cylinder capable to control in this mode are as described in the
following table.

ROBO cylinder O: Direct control

’ A Indirect control Remarks
function .
x: Disabled

Home-return

. O
operation
Positioning operation O
Speed and
acceleration/ O

deceleration setting
Separate settings for

Values for acceleration and deceleration

acceleration and % should be the same.
deceleration
Pitch feed 0
(Incremental)
Pressing operation Selection can be made from the pressing
O method same as CON type such as PCON and

that same as SEP type such as PSEP.

Speed change during

movement ©
Pause O
Zone signal output A Parameters must be set.
Position zone signal x
Vibration control x
PIO pattern selection X

(1) PLC Address Composition
(m is PLC input and output top word address for each axis number)

PLC — MCON (PLC Output) MCON — PLC (PLC Input)
Target Position m to m+1 Current Position m to m+1
Positioning Width m+2 to m+3 Command Current m+2 to m+3
Command Speed m+4 Current Speed m+4
gﬁzzﬂgx m+5 Cannot be used. m+5
Pressing Current Limit m+6 Alarm Code m+6
Control Signal m+7 Status Signal m+7

[Refer to Section 3.4.2 for the address maps for each Fieldbus.]
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(2) Input and Output Signal Assignment for each Axis
The 1/O signals for each axis consists of 8-word for each 1/O bit register.
e The control signals and status signals are ON/OFF signals in units of bit.
e For the target position and current position, 2-word (32-bit) binary data is available and
values from -999999 to +999999 (unit: 0.01mm) can be used. Negative numbers are to be
dealt with two’s complement.

Caution:
« Set the position data in the range of the soft stroke (0 to effective stroke length) of the
actuator.

e Set the positioning width. The positioning width is expressed using 2-word (32 bits) binary
data. The figures from 0 to +999999 (Unit: 0.01mm) can be set in PLC.

e The command speed is expressed using 1-word (16 bits) binary data. The figures from 1
to +65535 (Unit: 1.0mm/s or 0.1mm/s) can be set in PLC. A change of the unit is to be
conducted on Gateway Parameter Setting Tool.

e The Acceleration/Deceleration is expressed using 1-word (16 bits) binary data. The
figures from 1 to 300 (Unit: 0.01G) can be set in PLC.

e The pressing current limit value is expressed using 1-word (16 bits) binary data. The
figures from 0 to 100% (O to FFy) can be setin PLC.

Set Value 00y 7Fy FFy
(127 in decimal system) (255 in decimal system)

|
Pressing Current Limit Value 0% 50% 100%

& Caution:

Have the setting with values available in the range of for speed, acceleration/deceleration and
pressing current of the actuator. (Refer to the catalog or instruction manual of the actuator.)
Otherwise, it may cause an abnormal condition of the servo or a malfunction of the actuator
such as the alarm codes 0A3 “Position Command Information Data Error”, 0CO “Excess
Actual Speed”, 0C8 “Overcurrent”, 0CA “Overheated” or OEO “Overloaded”.

e The command current is expressed using 2-word (32 bits) binary data (Unit: TmA).

e The current speed is expressed using 1-word (16 bits) binary data (Unit: 1.0mm/s or
0.1mm/s).
The unit is the one set in the command speed. A positive number is output when the
revolution of the driving motor is in CCW, while a negative number when CW. Negative
numbers are output with two’s complement.
For Slider and Rod Types of actuators, a negative number is output when a movement is
made towards the motor side, while a positive number when against the motor side. For
Reversed Motor Type, it is the other way around. For Gripper Type, a positive number is
output when fingers are closed. For Rotary Type, a positive number is output when
rotating clockwise.

e The alarm code is expressed using 1-word (16 bits) binary data.
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PLC Output (m is PLC output top word address for each axis number)

1 word = 16 bit
Address m
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Target Position
(Lower word)
Address m+1
b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 bd b3 b2 bl bo
Target Position
(Upper word)
(Note) If the target position is a negative value, it is input by a two’s complement.
Address m+2
b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Positioning Width © <
[a) © [ce] <
(Lower word) g g— o (g |38 || 81% Tl |<| ]~
S © o | F || <=|"® o -
Address m+3
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Positioning Width © < N ©
(Upper word) R I 5 2]
| | | | I | | < |l 8l ol
I © ™ s
) N -~ ©
Address m+4
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Command Speed © <
N [<e} [ee] <
N T A = = S T B - S| 9 1C | o | | |~
N |ld|F || || Y]~
Address m+5
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Acceleration/
Deceleration | | | | § g 3 o © © < o _
Address m+6
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Pressing Current
Limit Value | | | | § @ 3 o © © < o -
Address m+7
b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Control Signal u
— I + 1 | o
x|lo|lx|w |, ool |&|BlE|lZ|E
512|032 |8 |3|S|o|x|o|2|3
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PLC Input (m is PLC input top word address for each axis number)

1 word = 16 bit

Address m

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b
Current Position
(Lower word)
Address m+1

b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 bd b3 b2 bl bo
Current Position
(Upper word)
(Note) If the target position is a negative value, it is output by a two’s complement.
Address m+2

b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Command © <
Current © @ S 8 X N N © ©

N~ ™ -— < N © —
(Lower word) 3| @ 5 Sr_ g. 2|5 QYo | o | = |® | T |
Address m+3

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Command o | x| ol o
Current @ s ~ 8
U d | [ | [ ! [ [ IS8 e
(Upper word) N | © | » | 8

(o) N ~

Address m+4

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Current Speed
(Note) If the negative value, it is indicated by a two’s complement.
Address m+5

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Cannot be used.
Address m+6

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Alarm Code
Address m+7

b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 bd b3 b2 bl bo
Status Signal o . ~ - A W A

-
Slg|2lg] gls| 0 |B53(3|5|8%
oo Q18 s | < a <l |T|a
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(3) I/0 signal assignment

(ON = Applicable bit is “1”, OFF = Applicable bit is “0”)

Signal Type

Bit

Symbol

Description

Details

Target
Position

32 bits

32-bit signed integer indicating the current position

Unit: 0.01mm

Available range for Setting: -999999 to 999999

Set the target position with the value from the home

position.

(Example) If +25.40mm, input 000009ECH (2540 in
decimal system).

(Note) Input the negative value using a compliment of 2.

3.7.3

Positioning
Width

32 bits

32-bit integer
Unit: 0.01mm
Available range for Setting: 0 to 999999
(Example) If 25.40mm, input 000009ECH (2540 in
decimal system).
This register value has two meanings depending on the
operation type.
1) Positioning operation =
Range for positioning complete against the target
position
2) Pressing operation =
Pressing width (Pressing operation distance)
A pressing operation is performed when PUSH Signal in
the control signals is ON.

3.7.3

PLC Output

Command
Speed

16 bits

16-bit integer

Unit: 1.0mm/s or 0.1mm/s (It is set to 1.0mm/s in the

initial setting.)

A change of the unit is to be conducted on Gateway

Parameter Setting Tool.

Available range for Setting: 1 to 65535

Specify the speed at which to move the actuator.

(Example) If 254.0mm/s, input 09ECH (2540 in decimal
system).

It may cause an alarm or a malfunction if executing a

movement command with 0 or a value more than the

maximum speed of the actuator.

3.7.3

Acceleration/
Deceleration

16 bits

16-bit integer

Unit: 0.01G

Available range for Setting: 1 to 300

Specify the acceleration/deceleration at which to move
the actuator. The acceleration and deceleration will be
the same value.

(Example) If 0.30G, input 001Ey (30 in decimal system).
It may cause an alarm or a malfunction if executing a
movement command with 0 or a value exceeding the
maximum acceleration/deceleration of the actuator.

3.7.3

Pressing
Current
Limit Value

16 bits

16-bit integer
Unit: %
Available range for Setting: 0 to FFy
7F1=50%, FF1=100%
Indicate the current value for pressing operation.
(Example) When setting to 50%, indicate FFy * 50%
= 255 * 50% = 127 (Decimal Number)
= 007F.
The pressing range available for indication differs
depending on the actuator (Refer to the catalogue or
instruction manual for the actuator). It may cause an
alarm or a malfunction if executing a movement
command with a value more than the maximum pressing

current.

3.7.3
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Signal Type Bit Symbol Description Details
Brake release
b15 BKRL ON: Brake release, OFF: Brake activated 3.7.1[19]
Absolute position commands are issued when this signal
b14 INC is OFF, and incremental position commands are issued 3.7.1 [20]
when the signal is ON.
Push direction specification
ON: Movement against home position, OFF: Movement
b13 DIR toward home position 3.7.1[17]
(Note) This signal is effective when the pressing method
of CON type is selected.
Push-motion specification
b12 PUSH ON: Pressing operation, OFF: Positioning operation 3.7.1116]
b11
b10 - Cannot be used. -
b9
+Jog
b8 JOG+ ON: Movement against home position, OFF: Stop 3.7.1[10]
b7 | Joo- |J°9 -
‘g_ ON: Movement toward home position, OFF: Stop
5 Control Jog-speed/inch-distance switching
8 Signal OFF : Use the setting values of Parameter No.26
hr JOG Speed and No.48 Inching Distance in MCON
o b6 JVEL ON :Use the setting values of Parameter No. 47 JOG 3.7.1 1]
Speed 2 or Command Speed ™" and No. 49
Inching Distance 2 in MCON
Jog/inching switching
b5 JISL ON: Inching, OFF: Jog 3.7.1112]
Servo ON command
b4 SON ON: Servo ON, OFF: Servo OFF 37105
Reset
b3 RES A reset is performed when this signal turns ON. 37114
Pause
b2 STP ON: Pause, OFF: Pause release 3.7.118]
Home return
Home-return command with this signal ON, command
b HORE carried on till complete even if the signal is turned OFF 3.7.116]
on the way
Positioning start
bo CSTR Movement command Qxecuted with thl§ S|gnall ON, ' 3.7.1[7]
command carried on till complete even if the signal is
turned OFF on the way
Note 1 When Command Speed Setting = 0 : Operation will be made with a value in Parameter
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(ON = Applicable bit is “1”, OFF = Applicable bit is “0”)

Signal Type Bit Symbol Description Details
32-bit signed integer indicating the current position
Current 32 Unit: 0.01mm . .
Positi . - (Example) If 10.23mm, input 000003FF4 (1023 in 3.7.3
osition bits deci
ecimal system).
(Note) Negative numbers are two’s implement.
32-bit integer
The electrical current presently specified by a command
Command 32 Is indica’.ted. .
Current bits - The setting unit is mA. 3.7.3
This resistor makes an output in hexadecimal numbers.
(Example) Reading: 000003FFy = 1023 (Decimal
number) = 1023mA
16-bit integer
The current speed is indicated.
Unit: 1.0mm/s or 0.1mm/s.
Current 16 _ A change of the unit is to be conducted on Gateway 373
Speed bits Parameter Setting Tool. o
(Example) Reading: 03FFy = 1023 (Decimal number) =
1023mm/s
(Note) Negative numbers are two’s implement.
16-bit integer
Alarm 16 _ The alarm code (refer to Chapter 9 Troubleshooting) is 373
Code bits output while an alarm is issued (ALM of Status Signal is o
ON).
b15 EMGS | This signal turns ON during an emergency stop 3.7.1 2]
= b14 CRDY | This signal turns ON when the controller is standing by. 3.7.1[1]
o b13 ZONE2 “ON” for the current position within the zone 2 set range
) The zone range setting is necessary for the parameter. 3.7.1[9]
a b12 ZONE1 “ON” for the current position within the zone 1 set range o
The zone range setting is necessary for the parameter.
b11
b10 - Cannot be used. -
b9
This signal turns ON at either of positioning complete of
after movement, home return complete or pressing
b8 MEND | complete or pressing failure, and turns OFF at movement| 3.7.1 [19]
start.
It is OFF when the servo is OFF.
Status Light error alarm output
Signal b7 ALML |It turns ON when an overload warning or message level 3.7.1[21]
error is issued.
b6 - Cannot be used. -
b5 PSFL This signal t.urns ON vyhen the actuator missed the load 3.7.1[18]
in push-motion operation.
ba sV This signal turns ON when operation standby is complete 3.7.1[5]
(Servo is ON).
b3 ALM This signal is ON while an alarm is generated. 3.7.1[3]
b2 MOVE | This signal is ON while in movement. 3.7.11[7]
This signal turns ON at home return complete and is kept
b1 HEND | unless the home position is lost due to a fact such as an 3.7.1[6]
alarm.
This signal turns ON at positioning complete and is kept
b0 PEND | ON during a stop with the servo ON, but does not turn 3.7.1[7]
ON when pressing operation is failed.
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3.4.7 Control Signals for Positioner 2 Mode

& Caution: This mode is not applicable for CompoNet.

It is an operation mode to operate with indicating a position number.

The operation is to be made by using the position data set in the position table.

This is a mode that the monitoring of the current value are removed from Positioner 1 Mode.
The settable No. of position data items is max 256 points.

The main functions of ROBO Cylinder capable to control in this mode are as described in the
following table.

ROBO cylinder O: Direct control

’ A Indirect control Remarks
function .
x: Disabled

Home-return

A O
operation
Positioning operation A
Speed and
acceleration/ A
deceleration setting
Separate settings for
acceleration and A

deceleration These items must be set in the position data

Pitch feed N table.

(incremental)

Pressing operation A

Speed change during A

movement

Pause O

Zone signal output A These items must be set in the parameters.
. . These items must be set in the position data

Position zone signal A table

Vibration control A This feature is limited only to the servo motor

type actuators.
PIO pattern selection X

(1) PLC Address Composition
(m is PLC input and output top word address for each axis humber)
PLC — MCON (PLC Output) MCON — PLC (PLC Input)

Completion Position No.
(Simple Alarm Code)

Control Signal m-+1 Status Signal m+1
[Refer to Section 3.4.2 for the address maps for each Fieldbus.]

Specified Position No. m m
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(2) Input and Output Signal Assignment for each Axis

The 1/O signals for each axis consists of 2-word for each 1/O bit register.
e The control signals and status signals are ON/OFF signals in units of bit.

e For the indicated position number and complete position number, 1-word (16-bit) binary

data is available and values from 0 to 255 can be used.

Caution:

Set the operational condition in advance with using a teaching tool such as PC software in the
position number to be used. Selecting a position number with no setting conducted will

generate the alarm code 0A2 “Position Data Error”.

PLC Output (m is PLC output top word address for each axis number)

1 word = 16 bit
Address m >
b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 bd b3 b2 bl bl
Specified ©
Position No. | | | | \ S I > T = sS|13lals
8 8 8 8 o | o | o | a
Address m+1
b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 bd b3 b2 bl bo
Control Signal W — w .
| + ! 1
o o (0] =1 P4 n o
% I N O N N I T I - S 7
m s|la|>| > |9 | O
PLC Input (m is PLC input top word address for each axis number)
1 word = 16 bit
Address m g
b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bl
Completed ©
iti < N © -
Position No. | | | | | g S |2 |z g %r g | s
Z|la|a|a|>x|a|a|n
Address m+1 < g
b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bl
Status Signal
(%) N ~ Ll [72] o) o) w
S181212/5/5 ¢e(a|3|'|5|3|3|c|2|z
n|o|Q|RIF|g|=]=]% o <z e

123

dey\ ssalppy 2dA| sngpjeid '€ I



3.4 Fieldbus Type Address Map I

Mcon

(3) I/0 signal assignment

(ON = Applicable bit is “1”, OFF = Applicable bit is “0”)

Signal Type Bit Symbol Description Details
16-bit integer
Available range for Setting: 0 to 255
To operate, it is necessary to have the position data
that the operation conditions are already set in
o advance with a teaching tool such as the PC
ngi?ig':e,\(jjo 16 bits Eglztg software. 3.74
) In this register, indicate the position number the
data is input with a binary number.
Indicating a value out of the range or operating with
a position number with no setting conducted will
generate the alarm code 0A2 “Position Data Error”.
Brake release
b15 BKRL ON: Brake release, OFF: Brake activated 3.7.1119]
b14
212 - Cannot be used. -
b11
Teaching mode command
b10 MODE OFF: Standard mode, ON : Teaching mode 3.7.1113]
Position import command
b9 PWRT ON: Position Data Import 371114
- +Jog
§. b8 HOGE ON: Movement against home position, OFF: Stop 3.8.1[10]
5 8.
o b7 Jog- |09 " .
3 ON: Movement toward home position, OFF: Stop
o Jog-speed/inch-distance switching
OFF : Use the setting values of Parameter No.26
JOG Speed and No.48 Inching Distance in
Control b6 JVEL MCON 3.7.1[11]
Signal ON : Use the setting values of Parameter No.47
JOG Speed 2 and No.49 Inching Distance in
MCON
Jog/inching switching
b5 JISL ON: Inching, OFF: Jog 3.7.1112]
Servo ON command
b4 SON ON: Servo ON, OFF: Servo OFF 3.7.1[9]
Reset
b3 RES A reset is performed when this signal turns ON. 37114
Pause
b2 STP ON: Pause, OFF: Pause release 3.7.118]
Home return
b1 HOME Home-return command with this signal ON, 3.7.1[6]
command carried on till complete even if the signal o
is turned OFF on the way
Positioning start
b0 CSTR Movement command executed with this signal ON, 3.7.1[7]
command carried on till complete even if the signal T
is turned OFF on the way
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(ON = Applicable bit is “1”, OFF = Applicable bit is “0”)

Signal Type

Bit

Symbol

Description

Details

PLC Input

Completed
Position No.
(Simple
Alarm Code)

16 bits

PM1 to
PM128

16-bit integer

The positioning complete position number is
output in a binary number once getting into the
positioning width after moving to the target
position.

In the case that the position movement has not
been performed at all, or during the movement,
“0” is output. Read it by turning PEND Signal on
after movement.

The simple alarm code (refer to Chapter 9
Troubleshooting) is output while an alarm is
issued (ALM of Status Signal is ON).

3.7.4

Status
Signal

b15

EMGS

This signal turns ON during an emergency stop

3.7.1 2]

b14

CRDY

This signal turns ON when the controller is
standing by.

3.7.1 [1]

b13

ZONEZ2

“ON” for the current position within the zone 2 set
range

The zone range setting is necessary for the
parameter.

b12

ZONEA1

“ON?” for the current position within the zone 1 set
range

The zone range setting is necessary for the
parameter.

3.7.1[9]

b11

PZONE

Position zone
This signal turns ON when the current position is
inside the specified position zone.

3.7.1[9]

b10

MODES

This signal is ON while the teaching mode is
selected.

3.7.1[13]

b9

WEND

This signal turns ON when reading is complete.

3.7.1[14]

b8

MEND

This signal turns ON at either of positioning
complete of after movement, home return
complete or pressing complete or pressing failure,
and turns OFF at movement start.

It is OFF when the servo is OFF.

3.7.1[19]

b7

ALML

Light error alarm output
It turns ON when an overload warning or message
level error is issued.

3.7.1[21]

b6

Cannot be used.

b5

PSFL

This signal turns ON when the actuator missed
the load in push-motion operation.

3.7.1[18]

b4

SV

This signal turns ON when operation standby is
complete (Servo is ON).

3.7.1[5]

b3

ALM

This signal is ON while an alarm is generated.

3.7.1[3]

b2

MOVE

This signal is ON while in movement.

3.711[7]

b1

HEND

This signal turns ON at home return complete and
is kept unless the home position is lost due to a
fact such as an alarm.

3.7.1[6]

b0

PEND

This signal turns ON at positioning complete and
is kept ON during a stop with the servo ON, but
does not turn ON when pressing operation is
failed.

3.7.11[7]
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3.4.8 Control Signals for Positioner 3 Mode

This is the operation mode with the position No. set up.

The operation is to be made by using the position data set in the position table.

This is the mode with the minimum amount of input and output signals and the sent and
received data in 1-word.
The settable No. of position data items is max 256 points.

The main functions of ROBO Cylinder capable to control in this mode are as described in the

following table.

ROBO cylinder
function

O: Direct control
A Indirect control
x: Disabled

Remarks

Home-return
operation

O

Positioning operation

A

Speed and
acceleration/
deceleration setting

These items must be set in the position data
table.

Separate settings for
acceleration and
deceleration

Pitch feed
(Incremental)

Pressing operation

These items must be set in the position data

Speed change during
movement

table.

Pause

Zone signal output

>0 > |D>

These items must be set in the parameters.

Position zone signal

Vibration control

>

This feature is limited only to the servo motor
type actuators.

P10 pattern selection

(1) PLC Address Composition
(m is PLC input and output top word address for each axis number)

PLC — MCON (PLC Output)

126

MCON — PLC (PLC Input)

Control Signal/
Specified Position No.

m

Status Signal/

Completion Position No. m

[Refer to Section 3.4.2 for the address maps for each Fieldbus.]
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(2) Input and Output Signal Assignment for each Axis
The 1/O signals for each axis consists of 1-word for each 1/O bit register.

e The control signals and status signals are ON/OFF signals in units of bit.

e Binary data of 8 bits for the specified position number and complete position number and

values from 0 to 255 can be used.

Caution:

Set the operational condition in advance with using a teaching tool such as PC software in the

position number to be used. Selecting a position number with no setting conducted will
generate the alarm code 0A2 “Position Data Error”.

PLC Output (m is PLC output top word address for each axis number)

1 word = 16 bit
Address m >
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 b1 bo
Control Signal/ w . ©
Specified 7 zlo|la | s |EBE|Q |3 |82 |2 |2|a|=x
Position No. X 8|5 IR0 |2 |IER|R 2|2 |R
Control Signal Specified Position No.
PLC Input (m is PLC input top word address for each axis number)
1 word = 16 bit
Address m
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bo
Status Signal/ " - W A a o
Completed olY | z|ls|=|>]|2 N | I Y o || =
o z z = = = = =
Position No. = S || 2|Q LW = Z|Z2|2la|a|a|la

Status Signal

Completed Position No.
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(3) I/0 signal assignment

(ON = Applicable bit is “1”, OFF = Applicable bit is “0”)

Signal Type Bit Symbol Description Details
Brake release
b15 BKRL ON: Brake release, OFF: Brake activated 3.7.1119]
213 - Cannot be used. -
Servo ON command
b12 SON ON: Servo ON, OFF: Servo OFF 3.7.119]
Reset
b1 e A reset is performed when this signal turns ON. 3.7.114]
Pause
b10 STP ON: Pause, OFF: Pause release 3.7.118]
Home return
b9 HOME Home-return cpmmanq with this signal QN, . 3.7.11[6]
5 Control command carried on till complete even if the signal
=1 Signal/ is turned OFF on the way
O | Specified Positioning start
S | Position No. b8 CSTR Movement command gxecuted with th|§ S|gnal' ON, 37.117]
o command carried on till complete even if the signal
is turned OFF on the way
b7 Command position No. (8 bits binary data)
b6 Available range for Setting: 0 to 255
To operate, it is necessary to have the position data
b5 that the operation conditions are already set in
b4 PC1 to ad%ance with a teaching tool such as the PC
PG128 software. o 3 3.74
b3 In this register, indicate the position number the
b2 data is input with a binary number.
Indicating a value out of the range or operating with
b1 a position number with no setting conducted will
b0 generate the alarm code 0A2 “Position Data Error”.
b15 EMGS This signal turns ON during an emergency stop 3.7.1[2]
“ON?” for the current position within the zone 1 set
range
b14 ZONE1 The zone range setting is necessary for the 3.7.119]
parameter.
b13 PSFL This §|gnal turns.ON when_the actuator missed the 3.7.1[18]
load in push-motion operation.
b12 sV This signal turns QN when operation standby is 3.7.1[5]
complete (Servo is ON).
b11 ALM This signal is ON while an alarm is generated. 3.7.1[3]
- b10 MOVE This signal is ON while in movement. 3.7.11[7]
32 Status This signal turns ON at home return complete and
£ Signal/ b9 HEND |is kept unless the home position is lost due to a fact| 3.7.1 [6]
9 PCor'rt1.pIet§d such as an alarm.
o osttion To. This signal turns ON at positioning complete and is
b8 PEND kept ON during a stop with the servo ON, but does | 3.7.1 [7]
not turn ON when pressing operation is failed.
b7 Completed position No. (8 bits binary data)
b6 The positioning complete position number is output
b5 in a binary number once getting into the positioning
ba PM1 to width after moving to the target position.
In the case that the position movement has not 3.74
b3 PM128 . “ry
been performed at all, or during the movement, “0
b2 is output. Read it by turning PEND Signal ON after
b1 movement.
b0
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3.4.9 Control Signals for Positioner 5 Mode

& Caution: This mode is not applicable for CompoNet.

It is an operation mode to operate with indicating a position number.

The operation is to be made by using the position data set in the position table.

It is a mode that enabled to monitor the current position in 0.1mm unit by reducing the
number of position table from Positioner 2 Mode.

The settable No. of position data items is max 16 points.

The main functions of ROBO Cylinder capable to control in this mode are as described in the
following table.

O: Direct control
A Indirect control Remarks
x: Disabled
Home-return

. O
operation
Positioning operation A
Speed and

acceleration/ A
deceleration setting

Separate settings for
acceleration and These items must be set in the position data

deceleration table.

Pitch feed
(incremental)

Pressing operation

Speed change during
movement

Pause
Zone signal output
Position zone signal

ROBO cylinder
function

>

These items must be set in the parameters.

x| D>Oo] B> D> >

This feature is limited only to the servo motor
type actuators.

>

Vibration control

P10 pattern selection X

(1) PLC Address Composition
(m is PLC input and output top word address for each axis number)

PLC — MCON (PLC Output) MCON — PLC (PLC Input)
Specified Position No. m Com;)(lgt;orgnlz’czjsr:tilt?n No. m
Control Signal m-+1 Status Signal m+1

[Refer to Section 3.4.2 for the address maps for each Fieldbus.]
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(2) Input and Output Signal Assignment for each Axis

The 1/O signals for each axis consists of 2-word for each 1/O bit register.

e The control signals and status signals are ON/OFF signals in units of bit.

e For the indicated position number and complete position number, 1-word (16-bit) binary

data is available and values from 0 to 15 can be used.

e The current position is the binary data in 1 word (16 bits), and can deal with numbers from
-32768 to +32767 (unit: 0.1mm) in PLC. Negative numbers are to be dealt with two'’s

complement.

Caution:

Set the operational condition in advance with using a teaching tool such as PC software in the

position number to be used. Selecting a position number with no setting conducted will

generate the alarm code 0A2 “Position Data Error”.

PLC Output (m is PLC output top word address for each axis number)

1 word = 16 bit
Address m >
b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Specified
Position No. | | | | | | | 1318105
o o o o
Address m+1 >
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Control Signal w
— + 1 | 1
L | I I 8 8 = D R % &
) = = =5 = %) e w I 18]
PLC Input (m is PLC input top word address for each axis number)
1 word = 16 bit
Address m < >
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Current Position
(Note) If the target position is a negative value, it is indicated by a two’s complement.
Address m+1 < »
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bo
Status Signal/ ” . ~ - A W A A
Completed olalylY|le|lle|lc|Zzls|E|>s|=]3]%2
o z|lz || 2|28 & i z
Position No. E g 9 8 T o a T < = o 2 prd 2 L]I:J L
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(3) I/0 signal assignment

(ON = Applicable bit is “1”, OFF = Applicable bit is “0”)

Signal Type Bit Symbol Description Details
16-bit integer (4-bit use)
Available range for Setting: 0 to 15
To operate, it is necessary to have the position data
that the operation conditions are already set in
o advance with a teaching tool such as the PC
popeiied g pits | FOLL0 | software. 3.7.4
) In this register, indicate the position number the data
is input with a binary number.
Indicating a value out of the range or operating with a
position number with no setting conducted will
generate the alarm code 0A2 “Position Data Error”.
Brake release
b15 BKRL ON: Brake release, OFF: Brake activated 3.7.1[19]
b14
b13
Elf - Cannot be used. -
b10
b9
+Jog
5 b8 JOG+ ON: Movement against home position, OFF: Stop 3.7.1 [10]
g -Jog o
5 b7 JOG- - - .
o) ON: Movement toward home position, OFF: Stop
3 Jog-speed/inch-distance switching
o OFF : Use the setting values of Parameter No.26
JOG Speed and No.48 Inching Distance in
b6 JVEL MCON 3.7.1 [11]
Control ON : Use the setting values of Parameter No.47
Signal JOG Speed 2 and No.49 Inching Distance in
MCON
Jog/inching switching
b5 JISL ON: Inching, OFF: Jog 37.1012]
Servo ON command
b4 SON ON: Servo ON, OFF: Servo OFF 37.11]
Reset
b3 s A reset is performed when this signal turns ON. 37114
Pause
b2 STP ON: Pause, OFF: Pause release 3.7.118]
Home return
b1 HOME Home-return command with this signal ON, 3.7.1[6]
command carried on till complete even if the signalis | ~"°
turned OFF on the way
Positioning start
b0 CSTR Movement command executed with this signal ON, 3.7.1[7]
command carried on till complete even if the signalis | ~" "~
turned OFF on the way
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(ON = Applicable bit is “1”, OFF = Applicable bit is “0”)

Signal Type

Bit

Symbol

Description

Details

Current
Position

16 bits

16-bit signed integer indicating the current position

Unit: 0.01mm

(Example) If +102.3mm, input 000003FFH (1023 in
decimal system).

(Note) Negative numbers are two’s implement.

3.74

PLC Input

Status Signal
/Completed
Position No.

b15

EMGS

This signal turns ON during an emergency stop

3.71[2]

b14

CRDY

This signal turns ON when the controller is standing
by.

3.7.1[1]

b13

ZONE2

“ON” for the current position within the zone 2 set
range

The zone range setting is necessary for the
parameter.

b12

ZONE1

“ON?” for the current position within the zone 1 set
range

The zone range setting is necessary for the
parameter.

3.7.109]

b11

b10

b9

b8

PM1 to
PM8

16-bit integer, Available range for output: 0 to 15
The positioning complete position number is output
in a binary number once getting into the positioning
width after moving to the target position.

In the case that the position movement has not been
performed at all, or during the movement, “0” is
output. Read it by turning PEND Signal on after
movement.

The simple alarm code (refer to Chapter 9
Troubleshooting) is output while an alarm is issued
(ALM of Status Signal is ON).

3.7.4

b7

MEND

This signal turns ON at either of positioning complete
of after movement, home return complete or pressing
complete or pressing failure, and turns OFF at
movement start.

It is OFF when the servo is OFF.

3.7.1[19]

b6

ALML

Light error alarm output
It turns ON when an overload warning or message
level error is issued.

3.7.1[21]

b5

PSFL

“ON” for pressing and a miss

3.7.1[18]

b4

SV

This signal turns ON when operation standby is
complete (Servo is ON).

3.7.1[5]

b3

ALM

This signal is ON while an alarm is generated.

3.7.1[3]

b2

MOVE

This signal is ON while in movement.

3.711[7]

b1

HEND

This signal turns ON at home return complete and is
kept unless the home position is lost due to a fact
such as an alarm.

3.7.1[6]

b0

PEND

This signal turns ON at positioning complete and is
kept ON during a stop with the servo ON, but does
not turn ON when pressing operation is failed.

3.7.11[7]
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3.4.10 Control Signals for Remote I/O Mode

It is an operation mode to control with ON/OFF of bits as it is done in PIO (24V 1/O).
Set the position data from a teaching tool such as the RC PC software.
The number of positioning points depends on the operation pattern (PIO pattern) set in the

parameters of MCON unit.

The 1/O specifications for the operation pattern are described as follows.

P10 Pattern Operation Mode I/O Specification
Position number specification 64 points
0 Positioning mode | Zone signal output 1 point N
Position zone signal output ™1 point
Positioning points 64 points
. Position zone signal output ™1 point
1 Teaching mode L .
Jog operation is available
The current position can be written to a specified position.
o Positioning points 256 points
2 256-point mode Position zone signal output ™1 point
3 Unavailable.
Parameter data error would be generated if setting is made.
Positioning points 7 points
. Zone signal output 1 point N
Solenoid valve o ! (Note 2) .
4 Position zone signal output 1 point
mode 1 . . . .
Operation command available only with position number
indication
Positioning points 3 points
Zone signal output 1 point M "
. Position zone signal output ™1 point
Solenoid valve : Lk
5 The actuator is operated by specifying forward, backward and
mode 2 . . b
intermediate position commands.
Complete signal is able to output a signal equivalent to the
limit switch
Note 1 Set the range of the zone in parameter. It becomes constantly valid once the home-return operation is

complete.
Note 2

The range of the zone is to be set in the position table, and is activated only when that position number is

indicated. It is invalid in other position number commands. The position zone signal can be switched over
to the zone signal with the setting of Parameter No.149.

The functions capable to control in this mode are as described in the table below.

O: Operation available

x: Operation not available

Operation Pattern (P10 Pattern)
ROBO cylinder function 0 1 2_ 4 5
Positioning Teaching 256 points Solenoid Solenoid
Mode Mode Mode Valve Mode 1| Valve Mode 2

Home-return operation 0 ) 0 ) O e )
Positioning operation O ®) O O O
Speed and
acceleration/deceleration O O O O O
setting
Separate settings for
acceleration and O O O O O
deceleration
Pitch feed (Incremental) @) @) O O X
Pressing operation O ®) O O O
Speed change during o o o N o
movement
Pause 0 0 0 O Moe®
Zone signal output ¢ O Moe®) O Mee3) ¢ O
Position zone signal O Mores) O M) O Moes) O Moes) O Mores)
Vibration control o o o o o
(For servo motor type only)

Note 3
Note 4
Note 5

Home-return operation is performed in the first movement command.
It is available when the parameter No.27 of “Movement Command Type” is set to “0”.
Select either of the zone signal output or position zone signal output in Parameter No. 149.
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(1) PLC Address Composition
(m is PLC input and output top word address for each axis number)

PLC—MCON (PLC Output)

MCON—PLC (PLC Input)

Port No.0to 15 | m

Port No.0 to 15 | m

[Refer to Section 3.4.2 for the address maps for each Fieldbus.]

(2) Input and Output Signal Assignment for each Axis

The 1/O signals for each axis consists of 1 word for each 1/O bit register.
e The I/O bit register is controlled using the ON/OFF signal in units of bit.

(ON = Applicable bit is “1”, OFF = Applicable bit is “0”)

e The content of the signal for each bit changes depending what is selected in the PIO
patterns.
[Refer to next section I/O signal assignment]

PLC Output (m is PLC input and output top word address for each axis number)

1 word=16 bit I
Address m »
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
Controller
:\Tgm port © 3 © o = = o ) ~ © 0 < ™ o - o
PLC Input (m is PLC input and output top word address for each axis number)
1 word=16 bit
Address m >
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
Controller
Sgtput Port © 3 ® o = = o ) ~ © 0 < ™ o~ - o
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(3) 1/O signal assignment
The controller's 1/0O port signal varies depending on the parameter No.25 setting.
[Refer to 3.8 Remote I/O Mode]

Set the parameter No.25 of MCON

Positioning mode

Teaching mode

256-point mode

0 1 2
Category i‘%rt Symbol Signal Name Symbol Signal Name Symbol Signal Name
0 PC1 PC1 PC1
1 PC2 PC2 PC2
2 PC4 . . PC4 » " PC4
Specified position No. Specified position No.
3 PC8 PC8 PC8
Specified ition No.
4 PC16 PC16 pcie | “peciied posiion Fo
5 PC32 PC32 PC32
Teaching mode
6 - MODE command PC64
7 - Unavailable JISL Jog/inching switching PC128
PLC output—
MCON input 8 - JOG+ +Jog - Unavailable
9 BKRL Brake release JOG- -Jog BKRL Brake release
10 - Unavailable - Unavailable — Unavailable
11 HOME Home return HOME Home return HOME Home return
12 *STP Pause *STP Pause *STP Pause
CSTR/ Positioning start/
13 CSTR Positioning start PWRT Position data import CSTR Positioning start
command
14 RES Reset RES Reset RES Reset
15 SON Servo ON command SON Servo ON command SON Servo ON command
0 PM1 PM1 PM1
1 PM2 PM2 PM2
2 PM4 PM4 PM4
Completed position No. Completed position No.
3 PM8 PM8 PM8 Completed position
4 PM16 PM16 PM16 No.
5 PM32 PM32 PM32
6 MOVE Moving signal MOVE Moving signal PM64
7 ZONE1 ZONE1 MODES | Teaching mode signal | PM128
g (Note 1) PZONE/ Position zone/ PZONE/ Position zone/ PZONE/ Position zone/
MCON output ZONE2 Zone 2 ZONE1 Zone 1 ZONE1 Zone 1
—PLC input 9 - Unavailable - Unavailable - Unavailable
10 | HEND | Home return completion| HEND Home return HEND Home return
completion completion
T . Positioning completion P
11 PEND Posmonlgig r(]:ec;lmplenon \?VEEI\II\IDE; signal/Position data PEND conljolzlttilcc))r?lgig nal
9 import complete P 9
12 sv Operation preparation sv Operation pre_paration sV Operation preparation
end completion end
13 *EMGS Emergency stop *EMGS Emergency stop *EMGS Emergency stop
14 *ALM Alarm *ALM Alarm *ALM Alarm
LOAD (Note 2) LOAD Torque check Mot 2/
15 /ITRQS LiTﬁtrizjaelfﬂ;ec(t:ilzn out /ut *ALML | Light malfunction output| /TRQS Light malfunction
*ALML | 9 P *ALML output
Note 1  Itis available to change in Parameter No. 149 Zone Output Switchover.

Note 2

It is the light malfunction output for the servo motor driver / brushless DC motor driver.

(Note) whn

It is available to change in Parameter No. 156 Torque Inspection / Light Malfunction Output Select for the pulse
motor driver.

in codes above shows the signal of the active low. (A signal of active low is a signal that the input signal is

processed when it is turned OFF, output signal is ordinarily on while the power is ON, and turns OFF when the
signal is output.)
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Set the parameter No.25 of MCON
Solenoid valve mode 1 Solenoid valve mode 2
4 5
Port . .
Category No Symbol Signal Name Symbol Signal Name
0 STO Start position 0 STO Start position 0
" ST1 -
1 ST1 Start position 1 (JOG+) Start position 1
ST2
2 ST2 Start position 2 (No Start position 2
function)
3 ST3 Start position 3 -
4 ST4 Start position 4 -
5 ST5 Start position 5 -
Unavailable
6 ST6 Start position 6 -
PLC output— =
MCON input Unavailable
8 _ _
9 BKRL Brake release BKRL Brake release
10 - Unavailable - Unavailable
11 HOME Home return -
12 *STP Pause - Unavailable
13 - Unavailable -
14 RES Reset RES Reset
15 SON Servo ON command SON Servo ON Command
0 PEO Position 0 complete LSO Retrieval to the Edge
Commands 0
" LS1 Retrieval to the Edge
1 PE1 Position 1 complete (TRQS) Commands 1
2 PE2 Position 2 complete LI\SIZ Retrieval to the Edge
P ( 0 Commands 2
function)
3 PE3 Position 3 complete -
4 PE4 Position 4 complete -
Unavailable
5 PE5 Position 5 complete -
6 PE6 Position 6 complete -
MCON output 7 ZONE1 Zone 1 ZONE1 Zone 1
—PLC input 8 PZONE/ Position zone/ PZONE/ Position zone/
Mo | ZONE2 Zone 2 ZONE2 Zone 2
9 - Unavailable - Unavailable
10 HEND Home return completion HEND Home return completion
1 PEND Positioning completion signal - Unavailable
12 SV Operation preparation end SV Operation preparation end
13 *EMGS Emergency stop *EMGS Emergency stop
14 *ALM Alarm *ALM Alarm
LOAD/TR Note 2
Torque check N°t®2) . . .
15 . Qs Light malfunction output ALML Light malfunction output
ALML
Note 1 It is available to change in Parameter No. 149 Zone Output Switchover.

Note 2
motor driver.

It is available to change in Parameter No. 156 Torque Inspection / Light Malfunction Output Select for the pulse

It is the light malfunction output for the servo motor driver / brushless DC motor driver.
(Note)  Brackets in the symbol names shown above are the functions before home-return operation.

(Note)  “*”in codes above shows the signal of the active low. ( A signal of active low is a signal that the input signal is
processed when it is turned OFF, output signal is ordinarily on while the power is ON, and turns OFF when the

signal is output. )
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3.4.11 About Commands (Position Data Read/Write and Alarm Axis Read)

By sending a specific code to a specific address, the position data reading and writing, and
the reading of the axis number that an alarm was issued and the alarm code can be

performed.

& Caution: It is not necessary to use commands in Simple Direct Mode because no position

data is to be used in it.

Shown below is the table to indicate the assignment of each signal.

(1) PLC Address Composition

(n is PLC input and output top address.)

PLC — MCON (PLC Output) MCON — PLC (PLC Input)
Demand Command n+2 Response Command n+2
Data 0 n+3 Data 0 n+3

Data 1 n+4 Data 1 n+4

Data 2 n+5 Data 2 n+5

Data 3 n+6 Data 3 n+6

[Refer to Section 3.4.2 for the address maps for each Fieldbus.]

(2) Demand Command List

Class Code Description
Handshaking 00001 |Demand command cleared
Write Position Data 10004 | Writing of target position
10014 | Writing of positioning width
10024 | Writing of speed
Writing of individual zone boundary on
10034 o .
positive side
1004 Writing of individual zone boundary on
H . .
negative side
10054 | Writing of acceleration
10064 |Writing of deceleration
10074 | Writing current limit at pressing
1008y | Writing of load current threshold
Read Position Data 10404 |Reading of target position
1041y | Reading of positioning width
10424 | Reading of speed
1043 Reading of individual zone boundary on
H e .
positive side
1 Reading of individual zone boundary on
044y . .
negative side
10454 |Reading of acceleration
10464 | Reading of deceleration
1047y | Reading of current limit at pressing
10484 |Reading of load current threshold
Error Information Monitoring 40004 |Reading of alarm-issued axis pattern
40014 | Reading of alarm code
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(3) Details of Commands

The input and output signals are consist of 5-word for each input and output data register.

e The target position and current position are expressed using 2-word (32 bits) binary data.
The figures from —999999 to +999999 (Unit: 0.01mm) can be set in PLC. Negative
numbers are to be dealt with two’s complement.

e Binary data of 2-word (32 bits) for the pressing band and values from -999999 to +999999
(unit: 0.01mm) in PLC can be used. Negative numbers are to be dealt with two’s
complement.

Caution:
» Set the position data of the actuator, such as the target position and pressing band, in the
range of the soft stroke (0 to effective stroke length).

3.4 Fieldbus Type Address Map I

e Binary data of 2-word (32 bits) for the speed and values from 1 to +999999 (unit: 1.0mm/s
or 0.1mm/s) in PLC can be used. A change of the unit is to be conducted on Gateway
Parameter Setting Tool.

e The Acceleration and Deceleration are expressed using 1-word (16 bits) binary data. The
figures from 1 to 300 (Unit: 0.01G) can be set in PLC.

e The pressing current limit value is expressed using 1-word (16 bits) binary data. The
figures from 0 (0%) to 255 (100%) can be set in PLC.

e Binary data of 1-word (16 bits) for the axis numbers and values from 0 (No.0) to 7 (No.7) in
PLC can be used.

e Binary data of 1-word (16 bits) for the position numbers and values from 0 (No.0) to 255
(No.255) in PLC can be used.

e The alarm code is expressed using 1-word (16 bits) binary data.

& Caution:

Have the setting with values available in the range of for speed, acceleration/deceleration and
pressing current of the actuator. (Refer to the catalog or instruction manual of the actuator.)
Otherwise, it may cause an abnormal condition of the servo or a malfunction of the actuator
such as the alarm codes 0A3 “Position Command Information Data Error”, 0CO “Excess
Actual Speed”, 0C8 “Overcurrent”, 0CA “Overheated” or OEO “Overloaded”.
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1) Demand command cleared [0000h]

PLC Output (Address n is the input and output top address for MCON Gateway Unit.)
Note Response command does not return.

1 word=16 bit

<&
<

v

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

n+2
Demand
Command
[0000h]

n+3
Data 0
[9]

n+4
Data 1
[9]

n+5
Data 2
[9]

Demand Command Cleared

n+6
Data 3
[0]

2) Writing of Target Position [1000h]
PLC Output (Address n is the input and output top address for MCON Gateway Unit.)
Note If the writing is finished in normal condition, the same content as the demand

command is returned to the response command.
If an error is generated, an error response is returned. [Refer to this Section 22).]

1 word=16 bit

A

v

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

n+2
Demand
Command
[1000h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[Target Position
(Lower word)]

n+5
Data 2
[Target Position
(Upper word)]

Writing of Target Position

n+6
Data 3
[Axis No.]
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3) Writing of Positioning Width [1001h]
PLC Output (Address n is the input and output top address for MCON Gateway Unit.)
Note If the writing is finished in normal condition, the same content as the demand
command is returned to the response command. If an error is generated, an error
response is returned. [Refer to this Section 22).]

1 word=16 bit

A

v

Bit
Address b15 | b14 | b13 [ b12 | b11 [ b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1

n+2
Demand
Command
[1001h]

n+3
Data 0 | | |
[Position No.]

128
64
32
16

8
4
2

n+4
Data 1
[Pressing Width
(Lower word)]

n+5
Data 2
[Pressing Width
(Upper word)]

Writing of Positioning Width

n+6
Data 3 | | | | | < N
[Axis No.]

4) Writing of Speed [1002h]
PLC Output (Address n is the input and output top address for MCON Gateway Unit.)
Note If the writing is finished in normal condition, the same content as the demand
command is returned to the response command. If an error is generated, an error
response is returned. [Refer to this Section 22).]

1 word=16 bit
Bit
Address b15 | b14 [ b13 | b12 | b11 | b10 | b9 b8 b7 b6 b5 b4 b3 b2 b1
n+2
gema”d olo|lo|1]o0o]o|o|o|o|o|o|o|oO]oO]1
ommand
[1002h]
n+3 o
Data 0 I I I 8 s S © © < o~
B | [Position No.]
[0}
o | n+4
n @ 3 N © © <
« | Data1 © © S S X N o © o | « o~ © _
S | [Speed N8| |g|&|c|n|&| |30 |||
£ | (Lower word)]
= [n+5
= Data 2 § ‘E,_r g 3
[Speed | | | | | 3 N 2 g
(Upper word)] 0 N -~
n+6
Data 3 | 1 1 | | < o~ -
[Axis No.]
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5) Writing of individual zone boundary on positive side [1003h]
PLC Output (Address n is the input and output top address for MCON Gateway Unit.)
Note If the writing is finished in normal condition, the same content as the demand

command is returned to the response command. If an error is generated, an error
response is returned. [Refer to this Section 22).]

1 word=16 bit

A

v

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Writing of individual zone boundary on positive side

n+2
Deand
[1003h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[Individual
zone boundary
on positive
side (Lower
word)]

n+5
Data 2
[Individual
zone boundary
on positive
side (Upper
word)]

n+6
Data 3
[Axis No.]

6) Writing of individual zone boundary on negative side [1004h]

PLC Output (Address n is the input and output top address for MCON Gateway Unit.)
Note If the writing is finished in normal condition, the same content as the demand

command is returned to the response command. If an error is generated, an error
response is returned. [Refer to this Section 22).]

1 word=16 bit

v

A

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Writing of individual zone boundary on negative side

n+2
Demand
Command
[1004h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[Individual zone
boundary on
negative side
(Lower word)]

n+5
Data 2
[Individual zone
boundary on
negative side
(Upper word)]

n+6
Data 3
[Axis No.]
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3.4 Fieldbus Type Address Map I

Mcon

7) Writing of Acceleration [1005h]
PLC Output (Address n is the input and output top address for MCON Gateway Unit.)
Note If the writing is finished in normal condition, the same content as the demand
command is returned to the response command. If an error is generated, an error
response is returned. [Refer to this Section 22).]

1 word=16 bit

v

A

Bit
Address b15 | b14 | b13 [ b12 | b11 [ b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1

n+2
Demand
Command
[1005h]

n+3
Data 0 | | |
[Position No.]

128
64
32
16

8
4
2

n+4
Data 1 | | |
[Acceleration]

256
128
64
32
16
8
4
2

n+5
Data 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[9]

Writing of Acceleration

n+6
Data 3 | | | | | < o~
[Axis No.]

8) Writing of Deceleration [1006h]
PLC Output (Address n is the input and output top address for MCON Gateway Unit.)
Note If the writing is finished in normal condition, the same content as the demand
command is returned to the response command. If an error is generated, an error
response is returned. [Refer to this Section 22).]

1 word=16 bit

v

A

Bit
Address b15 | b14 | b13 [ b12 | b11 | b10 | b9 | b8 | b7 | b6 | bS5 | b4 | b3 | b2 | b1

n+2
Demand
Command
[1006h]

n+3
Data 0 | | |
[Position No.]

128
64
32
16

8
4
2

n+4
Data 1 | | |
[Deceleration]

256
128
64
32
16
8
4
2

n+5
Data 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[9]

Writing of Deceleration

n+6
Data 3 | | | | | <~ o~
[Axis No.]
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9) Writing of Current Limit at Pressing [1007h]
PLC Output (Address n is the input and output top address for MCON Gateway Unit.)
Note |If the writing is finished in normal condition, the same content as the demand
command is returned to the response command. If an error is generated, an error
response is returned. [Refer to this Section 22).]

1 word=16 bit

A
v

Bit
Address b15 | b14 | b13 [ b12 | b11 [ b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | b0

n+2
Demand
Command
[1007h]
n+3
Data 0
[Position No.]
n+4
Data 1
[Pressing
Current Limit]
n+5
Data 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[0
n+6
Data 3 <~ N ~
[Axis No.]

128
64
32
16

8
4
2
1

128
64
32
16

8
4
2
1

Writing of Current Limit at Pressing

10) Writing of load current threshold [1008h]
PLC Output (Address n is the input and output top address for MCON Gateway Unit.)
Note If the writing is finished in normal condition, the same content as the demand
command is returned to the response command. If an error is generated, an error
response is returned. [Refer to this Section 22).]

1 word=16 bit

A
v

Bit
Address b15 | b14 | b13 [ b12 | b11 [ b10 | b9 | b8 | b7 | b6 | bS5 | b4 | b3 | b2 | b1 | b0

n+2
Demand
Command
[1008h]

n+3
Data 0 | | |
[Position No.]

128
64
32
16

8
4
2
1

n+4
Data 1
[Load current
threshold]

128
64
32
16

8
4
2
1

n+5
Data 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[0]

Writing of load current threshold

n+6
Data 3 | | | | | < o~ -

[Axis No.]
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3.4 Fieldbus Type Address Map I

Mcon

11) Reading of Target Position [1040h]
PLC Output (Address n is the input and output top address for MCON Gateway Unit.)

1 word=16 bit

v

A

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Reading of Target Position

n+2
Demand
Command
[1040h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[0]

n+5
Data 2
[0]

n+6
Data 3
[Axis No.]

PLC Input (Address n is the input and output top address for MCON Gateway Unit.)

1 word=16 bit

v

A

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Reading of Target Position

n+2
Response
Command
[1040h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[Target Position
(Lower word)]

n+5
Data 2
[Target Position
(Upper word)]

n+6
Data 3

[Axis No.]
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12) Reading of Positioning Width [1041h]

PLC Output (Address n is the input and output top address for MCON Gateway Unit.)

A

1 word=16 bit

v

Bit
Address

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Reading of Positioning Width

n+2
Demand
Command
[1041h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[0]

n+5
Data 2
[0]

n+6
Data 3

[Axis No.]

PLC Input (Address n is the input and output top address for MCON Gateway Unit.)

A

1 word=16 bit

v

Bit
Address

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Reading of Positioning Width

n+2
Response
Command
[1041h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[Pressing Width
(Lower word)]

n+5
Data 2
[Pressing Width
(Upper word)]

n+6
Data 3
[Axis No.]
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3.4 Fieldbus Type Address Map I
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13) Reading of Speed [1042h]
PLC Output (Address n is the input and output top address for MCON Gateway Unit.)

1 word=16 bit

A

v

Address

Bit

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Reading of Speed

n+2
Demand
Command
[1042h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[0]

n+5
Data 2
[0]

n+6
Data 3
[Axis No.]

PLC Input (Address n is the input and output top address for MCON Gateway Unit.)

1 word=16 bit

A

v

Address

Bit

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Reading of Speed

n+2
Response
Command
[1042h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[Speed
(Lower word)]

32768

16384

8192

4096

2048

1024

512
256
128

64

32

16

8

4

2

1

n+5
Data 2
[Speed
(Upper word)]

524288

262144

131072

65536

n+6
Data 3
[Axis No.]

4

2

1

146



Mcon

14) Reading of individual zone boundary on positive side [1043h]

PLC Output (Address n is the input and output top address for MCON Gateway Unit.)

Note If the writing is finished in normal condition, the same content as the demand

command is returned to the response command. If an error is generated, an error
response is returned. [Refer to this Section 22).]

1 word=16 bit

A

v

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Reading of individual zone boundary on positive side

n+2
Demand
Command
[1043h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[0]

n+5
Data 2
[9]

n+6
Data 3

[Axis No.]

PLC Input (Address n is the input and output top address for MCON Gateway Unit.)

A

1 word=16 bit

v

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Reading of individual zone boundary on positive side

n+2
Response
Command
[1043h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[Individual zone
boundary on
positive side
(Lower word)]

n+5
Data 2
[Individual zone
boundary on
positive side
(Upper word)]

n+6
Data 3
[Axis No.]
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15) Reading of individual zone boundary on negative side [1044h]
PLC Output (Address n is the input and output top address for MCON Gateway Unit.)
Note If the writing is finished in normal condition, the same content as the demand
command is returned to the response command. If an error is generated, an error
response is returned. [Refer to this Section 22).]

3.4 Fieldbus Type Address Map I

1 word=16 bit

A

v

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Reading of individual zone boundary on negative side

n+2
Demand
Command
[1044h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[0]

n+5
Data 2
[9]

n+6
Data 3
[Axis No.]

PLC Input (Address n is the input and output top address for MCON Gateway Unit.)

1 word=16 bit

A

v

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Reading of individual zone boundary on negative side

n+2
Response
Command
[1044h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[Individual zone
boundary on
negative side
(Lower word)]

n+5
Data 2
[Individual zone
boundary on
negative side
(Upper word)]

n+6
Data 3
[Axis No.]
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16) Reading of Acceleration [1045h]

PLC Output (Address n is the input and output top address for MCON Gateway Unit.)

1 word=16 bit

A

v

Address

Bit

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Reading of Acceleration

n+2
Demand
Command
[1045h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[0]

n+5
Data 2
[0]

n+6
Data 3
[Axis No.]

PLC Input (Address n is the input and output top address for MCON Gateway Unit.)

1 word=16 bit

A

v

Address

Bit

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Reading of Acceleration

n+2
Response
Command
[1045h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[Acceleration]

256
128

64

32

16

n+5
Data 2
[0

n+6
Data 3
[Axis No.]
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3.4 Fieldbus Type Address Map I
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17) Reading of Deceleration [1046h]

PLC Output (Address n is the input and output top address for MCON Gateway Unit.)

1 word=16 bit

v

A

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Reading of Deceleration

n+2
Demand
Command
[1046h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[0]

n+5
Data 2
[0]

n+6
Data 3
[Axis No.]

PLC Input (Address n is the input and output top address for MCON Gateway Unit.)

1 word=16 bit

v

A

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Reading of Deceleration

n+2
Response
Command
[1046h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[Deceleration]

256
128

64

32

16

n+5
Data 2
[0]

n+6
Data 3
[Axis No.]
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18) Reading of Current Limit at Pressing [1047h]
PLC Output (Address n is the input and output top address for MCON Gateway Unit.)

1 word=16 bit

A

v

Bit
Address

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Reading of Current Limit at Pressing

n+2
Demand
Command
[1047h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[0]

n+5
Data 2
[0]

n+6
Data 3
[Axis No.]

PLC Input (Address n is the input and output top address for MCON Gateway Unit.)

1 word=16 bit

A

v

Bit
Address

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Reading of Current Limit at Pressing

n+2
Response
Command
[1047h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[Current Limit at
Pressing]

128

64

32

16

n+5
Data 2
[9]

n+6
Data 3
[Axis No.]

151

dejy ssalppy odA| sngpjeid '€ I



3.4 Fieldbus Type Address Map I
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19) Reading of load current threshold [1048h]

PLC Output (Address n is the input and output top address for MCON Gateway Unit.)

Note

1 word=16 bit

If the writing is finished in normal condition, the same content as the demand
command is returned to the response command. If an error is generated, an error
response is returned. [Refer to this Section 22).]

A

v

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Reading of load current threshold

n+2
Demand
Command
[1048h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[9]

n+5
Data 2
[9]

n+6
Data 3
[Axis No.]

PLC Input (Address n is the input and output top address for MCON Gateway Unit.)

A

1 word=16 bit

v

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Reading of load current threshold

n+2
Response
Command
[1048h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[Load current
threshold]

128

64

32

16

n+5
Data 2
[0]

n+6
Data 3
[Axis No.]
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20) Reading of Alarm-issued Axis Pattern [4000h]
PLC Output (Address n is the input and output top address for MCON Gateway Unit.)
Note If this command is sent, the response command updates with the latest
information until the demand command clear is sent.

1 word=16 bit

v

A

Bit
Address b15 | b14 | b13 | b12 | b11 [b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1

b0

n+2
Demand
Command
[4000h]

n+3
Data 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[9]

n+4
Data 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[0]

n+5
Data 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[9]

n+6
Data 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[9]

Reading of Alarm-issued Axis Pattern

PLC Input (Address n is the input and output top address for MCON Gateway Unit.)

1 word=16 bit

v

A

Bit
Address b15 | b14 | b13 [ b12 | b11 [ b10 | b9 | b8 | b7 | b6 | bS5 | b4 | b3 | b2 | b1

b0

n+2
Response
Command
[4000h]

n+3
Data 0 0 0 0 0 0 0 0 0 0 0 0
[9]

o
o
o
o

n+4

Data 1
[Alarm-issued
Axis Pattern]
1: Alarm

2: Normal

Status of
8th Axis
Status of
7th Axis
Status of
6th Axis
Status of
5th Axis
Status of
4th Axis
Status of
3rd Axis
Status of

2nd Axis
Status of

1st Axis

n+5
Data 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[0

Reading of Alarm-issued Axis Pattern

n+6
Data 3 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[0]
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3.4 Fieldbus Type Address Map I
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21) Reading of Alarm Code [4001h]

PLC Output (Address n is the input and output top address for MCON Gateway Unit.)

Note If this command is sent, the response command updates with the latest information

until the demand command clear is sent.

1 word=16 bit

v

A

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Reading of Alarm Code

n+2
Demand
Command
[4001h]

n+3
Data 0
[9]

n+4
Data 1
[9]

n+5
Data 2
[9]

n+6
Data 3
[Axis No.]

PLC Input (Address n is the input and output top address for MCON Gateway Unit.)

1 word=16 bit

v

A

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Reading of Alarm Code

n+2
Response
Command
[4001h]

n+3
Data 0
[9]

n+4
Data 1
[Alarm Code]

n+5
Data 2
[0]

n+6
Data 3
[Axis No.]
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22) Error Response Command
PLC Output (Address n is the input and output top address for MCON Gateway Unit.)

In the case that the command did not complete in normal condition, this error response

command is returned.

1 word=16 bit

v

A

Bit
Address

b15

b14

b13

b12

b11

b10 | b9

b8

b7 | b6 | b5 | b4 | b3 | b2 | b1

b0

Error Response Command

n+2
Demand
Command

The values are

those with th

e bit 1

5 of the demand command code being 1.

n+3
Data 0
[Undefined]

n+4
Data 1
[Error Detail]

01014: Incorrect Axis Number

01024: Incorrect Position Number
0103y: Incorrect Command

0201y: Communication Error
02024: Controller Execution Impossible

n+5
Data 2
[Undefined]

n+6
Data 3
[Undefined]
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3.5 Input and Output Signal Process for Fieldbus I

Mcon

3.5 Input and Output Signal Process for Fieldbus

(1) I/O Signal Timings

When any of the control signal is turned ON to perform the operation of the robot cylinder
using the PLC's sequence program, the response (status) is returned to the PLC. The
maximum response time is expressed using the following formula.

The value is constant regardless the number of composition axes.

Max. response time (msec.) = Yt + Xt +(3 x Mt) + Response process time (operation time,

etc.)
Yt : Master Station — Slave Transmission Delay Time
Xt : Slave — Master Station Transmission Delay Time

}Fieldbus Transmission Delay Time

Mt = MCON internal communication sending time (Ttx) + MCON internal communication

receiving time (Trx)

Refer to the instruction manual of the mounted PLC for the master station — slave transfer
delay time (Yt) and the slave — master station transfer delay time (Xt).

PLC Sequence Program
Control Signal

Status Signal

Master — Remote I/O Station
Transmission Delay Time (Yt) *1

Gateway
Control Signal

Status Signal

Remote I/O Station — Master

Ttx to Mt+Ttx

~ Controller
Control Signal

Response Process
Time *2

:

~ Status Signal

Transmission Delay Time (Xt) *1

Trx to Mt+Trx

*1 Refer to PLC Manual
*2 Varies depending on the content of control

Mt = max.6ms

(data being processed at once for eight

axes)

* When monitoring not conducted in AUTO
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(2) Command Sending and Receiving Timing (Reading and Writing of Position Data and
Reading of Alarm Axis)
By writing and reading the specified commands to the area of 5-word next to Gateway
control/status area, reading and writing of the position data and reading of alarm axis can be
conducted.
Gateway executes the demand command ever time the control/status data exchange
finishes for all the axes. [Refer to Section 3.4.11 About Command.]

e Step

1)
2)

3)

PLC confirms the area of response command is 0.

PLC sets the necessary demand commands and data to the indicated area and send
them.

Gateway detects that the area of the demand command has become other than 0, and
rewrites the appropriate axis data if it is the writing command, and reads the requirement
data from the appropriate axis if reading command.

Gateway output the response result to PLC once the command is executed.

Once PLC has confirmed the response result, clear the area for the demand command
to 0.

Gateway clears the response command area to 0 and waits for the next command after it
detects the demand command is cleared.

The procedures from 1) to 6) are repeated when continuously used.

PLC side Demand Command \ Demand Command Area = 0000H

MCON

Gateway side \/ Response Command

and Data

2)

1) & o

Gateway executes the reading
of each axis and data following 5)
the demand command.

3)

Response Command Area = 0000+ \ and Response Data /

LG)
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3.6 Power Supply I

Mcon

3.6 Power Supply

Follow the steps below to turn ON the power to the controller.

1) Control power and the drive (24V DC).

2) Cancel the emergency stop condition or make the motor drive power supply available to
turn ON.

3) If using the servo-on signal, input the signal from the host side.
(Utilize such feature as Driver Shutdown Release Delay Time [refer to 3.9.3 3) GW
Parameter 3] to shift the timing to turn the servo on so the occurrence of in-rush current

can be dispersed.)
4) Input the home return signai (HOME) from the host side.

Safety Circuit Status Emergency Stop Emergency Stop Release

¢
Control power (24V DC) input —> >

Driving source (24V DC) input

Servo ON (SON) input N "

Status LEDs for Driver
Servo ON (SYS*) output

Home return signai (HOME) input WL

(Note 2)

Y.

1.6sec or less

A

Home return completion
(HEND) output
20ms (TYP)—pi—ieg
Actuator operation * _
A
Mechanical H
end ome
position

Note 1 The servo turns on when SON Signal gets input if Parameter No. 21 Servo-on

Input is turned “Valid”.

Note 2 Input the movement (Home return) command after having a delay time of 1.6sec
or more for the magnetic pole phase detection of the motor at the first servo-on
input after the power is turned ON. In the second time or later, make the delay

time of 60ms or more.

& Warning: Executing a servo ON when the actuator is position very close to a mechanical
end may cause the magnetic pole phase detection operation to malfunction and
reporting of the magnetic pole unconfirmed or excitation detection errors.

Always move the actuator physical position away from the mechanical end before

executing the servo ON command.

The timing to turn the servo on can be shifted in Driver Shutdown Release Delay Time [Refer to
3.9.3 3) GW Parameter 3] in the gateway parameter setting tool.
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¢ Driver Shutdown Release Delay Time

It is used in purpose to scatter the in-rush current when the power is supplied to multiple
controllers from one power source.

Utilize Driver Shutdown Release Delay Time [refer to 3.9.3 3) GW Parameter 3] in the gateway
parameter setting tool to shift the timing to turn the servo on so the occurrence of in-rush current

can be dispersed.

Utilize Driver Shutdown Release Delay Time [refer to 3.9.3 3) GW Parameter 3] to shift the timing
to turn the servo ON so the occurrence of in-rush current can be dispersed.
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3.7 Control and Functions of Input and Output Signals of Modes Other
than Remote I/O Mode

3.7.1 Input and Output Signal Functions

Input and output signals are prepared for each axis number.
The applicable bit is “1” when the signal is ON and “0” when it is OFF.

(1) Controller ready (CRDY) |PLC Input Signal

Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification

O : Equipped

x : Not equipped © © © O X O

Regardless of the alarm or servo conditions, when the controller initialization is completed
normally after the power injection and the controller can control the system, it is turned ON.
Even in the alarm condition, when the controller can control the system, it is turned ON.

(2) Emergency stop (EMGS) PLC Input Signall

Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification

O : Equipped

x . Not equipped © © © O © ©

When the controller is stopped in an emergency (motor driving power is cut off), it is turned
ON. When the emergency stop status is cleared, it is turned OFF.

Also, ALM* in the driver status LEDs flashes. [Refer to Name and Function of Each Part 7)]
Have an appropriate safety treatment such as interlock with this signal for the host
controller.

(Note) It is not an emergency stop output due to an alarm generation of the controller.

(3) Alarm (ALM)[PLC Input Signal

Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification

O : Equipped

x : Not equipped © © © O © O

This is a signal that is OFF in normal condition and turns ON when an alarm of operation
cancelled level ™" or higher is generated. This signal turns OFF once the reset (RES)
signal is turned oON while an alarm of operation cancelled level is being generated. (In the
case of the alarm with the cold start level, re-injection of the power is required.)

Also, ALM* in the driver status LEDs flashes. [Refer to Name and Function of Each Part 7)]
Note 1 Check the 9.3 Gateway Alarm and 9.4 Driver Alarm for details of alarms.
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(4) Reset (RES)|PLC Output Signal

Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification

O : Equipped

x : Not equipped © © © O © O

The reset signal RES possesses two functions, one is an alarm reset while an alarm is

being generated, and the other is to cancel the operation while in a pause.

1) Once this signal is turned ON while an alarm of operation cancelled level is being
generated, the alarm is cancelled. (In the case of the alarm with the cold start level,
re-injection of the power is required.) Confirm the cause of the alarm and remove it before
conducting a reset of the alarm. Having the alarm reset repeatedly without removing the
cause of the alarm to restart the operation may cause a critical malfunction such as motor
burn-down.

2) When this signal is turned ON from OFF condition during the pause condition, the
reminder of the planned movement left can be cancelled and the remained operation can
be deleted.

(5) Servo ON command (SON)  [PLC Output Signal

Servo ON status (SV) IPLC Input Signall
Positioning complete (PEND) [PLC Input Signal
Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification
O : Equipped o o o o o o
x : Not equipped

1) Servo ON command SON is the signal making the servo motor of the actuator operable.

2) Once the Servo ON is executed and the operation comes available, Servo ON status
signal SV starts turned ON. The positioning complete signal PEND turns ON at the same
time. Also, the axis driver status LEDs (SYS*) on the front panel corresponding for the
axis No. turns ON in green. [Refer to Name and Function of Each Part 7) driver status
LEDs]

3) With the power being supplied, then controller cannot be operated while the SV signal
remains OFF. If SON Signal is turned OFF during the actuator operation, the actuator
decelerates and stops with the emergency stop torque, servo turns OFF, and the motor
goes into the free-run condition.

For the actuators equipped with a brake, the brake gets activated.

SON ™
(PLC—MCON)

SV
(MCON—PLC)

(Note 1)

PEND
(MCON—PLC)

Note 1 PEND would not turn ON in the pause condition.
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(6) Home return (HOME) IPLC Output Signal
Home return completion (HEND) |PLC Input Signall
Moving (MOVE) IPLC Input Signall
Positioning complete (PEND) IPLC Input Signall
Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification
XO; Egﬁéﬂﬁ;ﬁw o o o o o o

HOME Signal is a signal to conduct an automatic home-return operation.

Once HOME Signal is turned ON, this signal is processed as a rise (ON-edge), and the
actuator starts home-return operation. Once the home-return operation is completed, the
home-return operation complete signal HEND turns ON. The home return complete signal
HEND is kept ON unless the home position is lost. The positioning complete signal PEND
turns OFF and the moving signal MOVE turns ON during a home-return operation.

Home Return Signal
HOME
(PLC — MCON)

Homing Completion Signal
HEND
(MCON — PLC)

Positioning Completion Signal
PEND
(MCON — PLC)

Moving Signal
MOVE
(MCON — PLC)

& Caution: If an actuator of Incremental Type is connected, and in Position * Mode and Simple
Direct Mode, when the positioning command is issued without performing the
home-return operation after the power is turned ON, the positioning can be
performed once only after the automatic home-return operation is executed.
Exercise caution that in the derect indication mode, issuing a positioning command
to a given position following the power ON, without performing a home return first,
will generate an alarm “Error Code 83: ALARM HOME ABS (absolute position move
command when home return is not yet completed)” (operation-reset alarm).
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[Operation of Slider Type/Rod Type Actuator]

Home Mechanical end

2)
1) «

n
>

1) With the HOME signal being ON, the actuator moves toward the mechanical end at the
home return speed.
The speed for most of the actuators is 20mm/s, however, for some actuators it is less
than 20mm/s.

2) The actuator is turned at the mechanical end and stopped at the home position.The
movement amount in this process follows the setting in Parameter No. 22 “Home return
offset level”.

&Caution: In the home reverse specification, the actuator moves in the reverse
direction.
Make sure to refer to Section 8.2 [14] when a change to Parameter No.22
“Home Return Offset Level” is required.

[Operation of Rotary Actuator]

(1) 330° Rotation Specification

Home = 0°

2)

Mechanical
Stopper

1) By HOME Signal being ON, the rotary part turns in CCW (counterclockwise) from the
view of load side. The velocity is either 20deg/s.

2) The actuator is turned at the mechanical stopper and stopped at the home position. The
amount of movement at this time is that set in Parameter No.22 “Home Return Offset
Level”.

ACaution: Make sure to refer to Section 8.2 [14] when a change to Parameter No.22
“Home Return Offset Level” is required.
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(2) Multi-Rotation Type

Home
(Forward Rotation End)

Offset Movement Amount

Rotary Axis

Datum Point for Offset .
(Center of 6), 7), 9) and 10))

(Opposite Side of

Home Sensor Detection Range Home Position)

1) Once the home-return operation is started, the rotary part turns in CCW
(counterclockwise) from the view of the load side. The speed is either 20deg/s.
2) Home sensor turns ON.
3) Starts reversed rotation.
4) Goes back to a point exceeded the home sensor detection range, and confirms the
home sensor is turned OFF.
5) Starts reversed rotation.
6) Confirms the home sensor gets turned on again.
7) Goes to a point exceeded the home sensor detection range on the opposite side of the
home position, and confirms the home sensor is turned OFF.
8) Starts reversed rotation.
9) Confirms the home sensor turns ON.
10) Goes to a point exceeded the home sensor detection range on the home position side,
and confirms the home sensor is turned OFF.
11) Based on the result gained from 6), 7), 9) and 10), the center of the home sensor
detection range is calculated.
12) The actuator moves in a certain amount for each actuator from the position of 11) and
stops at the home position.

&Caution: The direction to rotate is the other way for the reversed rotation type.
Make sure to refer to Section 8.2 [14] when a change to Parameter No.22
“Home Return Offset Level” is required.
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[For Gripper]

oAl

Finger Attachment (Note)

Finger Attachment (Note)

Note) Finger attachment is
not included in the
7777777777 _2) actuator package.
Please prepare
separately.

< 2)

2)

1) The actuator moves toward the mechanical end (to end side) at the home return speed
(20mm/s).

2) The actuator is turned at the mechanical end and stopped at the home position. The
amount of movement at this time is that set in Parameter No.22 “Home Return Offset
Level” after Z-phase is detected.

/I\ Caution: Make sure to refer to Section 8.2 [14] when a change to Parameter No.22
“Home Return Offset Level” is required.
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(7) Positioning start (CSTR) IPLC Output Signall
Moving (MOVE) IPLC Input Signal|
Positioning complete (PEND)  |PLC Input Signall
Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification
O : Equipped
. Ngfe'}zﬁi‘; ved o) o) o) o) o) o)

This signal is processed at the startup (ON edge) and the positioning is performed to the

target position with the specified position No. or set using the PLC’s target position register.

1) Once the start signal CSTR is turned ON, the actuator starts to accelerate following the
data in the specified position table to perform positioning at the target position.

2) Once the operation starts, the positioning complete signal PEND turns OFF. Turn OFF
CSTR Signal. If CSTR Signal is not turned OFF, output of complete position number
cannot be performed and the positioning complete signal would not turn ON when the
positioning is complete.

3) Once the positioning is complete, the number of positioning complete position is output
in the binary data by Complete Position No. PM1 to PM**, and the positioning complete
signal PEND is turned ON at the same time.

4) The moving signal MOVE turns ON at the same time as the operation starts, and turns
OFF once the positioning complete signal PEND turns ON or the movement command
output completes.

5) The positioning complete signal PEND turns ON once the remaining movement gets
into the range of the positioning band. PEND Signal will be kept ON once it is turned ON
unless the start signal CSTR is turned back ON, servo is turned OFF MY or the
actuator is out of the positioning band width range ™",

Note 1 It can be switched over with Parameter No. 39 [Positioning complete signal
output system].

Value in the target

position register
or

Target position of indicated oms
position number ¢

(PLC—MCON) -
Turn it OFF by
PEND OFF

-
v

Start signal CSTR

(PLC—MCON)
Turns ON once
ets into ' Target
Position complete signal ges Ino T position
PEND W positioning band. E
(MCON—PLC) L —
y !
Moving Signal Note 2 FQ !
MOVE :
(MCON—PLC)

Note 2 MOVE turns ON at the same time as PEND turns OFF, and turns OFF once the
command from a controller to the motor is finished. Therefore, when the
positioning band setting is wide, the signal may turn OFF even in the actuator
operation, and may turn OFF prior to PEND if the positioning band setting is
narrow.
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&Caution: When the servo-motor is turned OFF or stopped in an emergency while
the actuator is stopped at the target position, the PEND signal is turned
OFF temporarily.
Then, when the servo-motor is turned ON and the actuator is within the
positioning width, the PEND signal is turned ON again.
When the positioning is completed with the CSTR signal turned ON, the
PEND signal is not turned ON.
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(8) Pause (STP) |PLC Output Signal

Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification

O : Equipped

x : Not equipped © © © O © O

When this signal is turned ON, the actuator movement is decelerated and stopped. When it
is turned OFF, the actuator movement is restarted.
The acceleration in the operation restart or the deceleration in stopping operation, is
expressed as the value for the acceleration/deceleration for the position No. set using the
specified position No. resister in the Position* Mode and Simplified Direct Value Mode, and
as the value set in the acceleration/deceleration register in the Derect indication mode.

(9) Zone 1 (ZONE1)
Zone 2 (ZONE2)

168

Position Zone (PZONE)

IPLC Input Signal|

IPLC Input Signall

IPLC Input Signal

Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification
O : Equipped A AN A
x  Notequipped © © (No PZONE) © F(,%'K“fg) (No PZONE)
Acceleration Deceleration
Velocity4 Stop status 1 45
L. ) )5)
Time Zone signal output setting zone
1) 2 3) 4) 5)
Fo;;tion 1 inpult Zone signal Znnz %i%r::al Positioning
art signal tput at ents turne at - leti
input =» ouir?to set?:g L leaving from » "3.,".".:';9 =» s?;r?;?oultmt
(moving start) zone setup zone

This is a function enables to turn a signal on while the actuator is passing a certain position

(in the zone range) or during a stop, in which there are two types.

1) Zone signal (ZONE1, ZONEZ2)---- Turn the output on at a position set in the parameter.
2) Position zone signal (PZONE) -+ Turn the output on at a position set in the position
table.
The roles of a sensor, such as the judgment of complete position at pressing complete,
continuous operation range setting for the pitch feed or operation interlock of other devices
in the setting range, can be made available.

(1) Zone signal (ZONE1, ZONEZ2)

Set the zone range to the parameter.
1) ZONE1: Parameter No.1 (Zone boundary 1+), Parameter No.2 (Zone boundary 1-)
2) ZONE2: Parameter No.23 (Zone boundary 2+), Parameter No.24 (Zone boundary 2-)

The zone signal is kept effective also during the emergency stop unless the memory of the

origin is lost due to alarm.
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(2) Position zone signal (PZONE)

Accele- Decele- Thresh- Positioning Acceleration/

No. Position Velocity ration ration Prefsmg old width Zone+ Zone- Deceleration Incre- Gain Stop
[mm] [mm/s] [G] 9] [%] %] (mm] [mm] [mm] —— mental set mode

0
1 0.00 250.00 0.20 0.20 0 0 0.10 50.00 30.00 0 0 0 0
2 100.00 250.00 0.20 0.20 0 0 0.10 70.00 60.00 0 0 0 0
3 50.00 250.00 0.20 0.20 50 0 20.00 60.00 65.00 0 0 0 0

Setting of zone range

Set the zone range to the position table.

This set value becomes valid while the position number set in the zone range is executed. It

is kept effective also during the emergency stop unless the actuator is operated or the
memory of the origin is lost due to alarm.

(3) Output Ranges of Set Values and Signals

The zone output range differs depending on the difference of the values set in the zone
positive side and negative side.

1) Value set for positive side > value set for negative side:
Output signal turn ON in the range from the value on negative side to that on positive
side, and turns OFF out of the range

2) Value set for positive side < value set for negative side:

Output signal turn OFF in the range from the value on positive side to that on negative

side, and turns ON out of the range

[Example of Line Axis]

Omm 30mm 70mm 100mm
Current | |
Position Set Value
Zone Signal Output . ON N Zone setting + : 70mm
_ " o Zone setting - : 30mm
. Set Value
Zone Signal Output 4 ON Zone setting + : 30mm
< > Zone setting - : 70mm
[Example of rotary actuator of multi-rotation specification in index mode]
0° 0’
315° 315°
70° 70°
Set Value Set Value
Zone setting + : 70° Zone setting + : 315°
Zone setting - : 315° Zone setting - : 70°

&Cauﬁon: Since this signal becomes effective after the coordinate system is established

after the home return is completed, it would not be output just with the power
turned ON.
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(10) + Jog (JOG+) |PLC Output Signall

170

- Jog (JOG-) PLC Output Signall

Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification

O : Equipped

x . Not equipped © © © O X O

This signal is the command for the jog operation startup or inching operation startup.
If a + command is issued, the actuator will operate in the direction opposite home. When a
- command is issued, the actuator will operate in the direction of home.

1) Jog operation

Jog operation can be performed when the jog/inch switching (JISL) signal is OFF.

While the “JOG+” is turned ON, the movement direction is to the opposite of the home and

when it is turned OFF, the actuator is decelerated and stopped.

While the “JOG-" is ON, the actuator will operate in the direction of home and when it is

turned OFF, it is decelerated to a stop.

The operation is performed based on the set values of the following parameters.

e The speed is based on the parameter value ON/OFF specified using the Jog
Speed/Inching Distance Change-Over (JVEL) signal.
If the JVEL signal is OFF, the actuator operates according to parameter No.26, “PlO jog
speed”.
If the JVEL signal is ON, the actuator operates according to parameter No.47, “PlO jog
speed 2”.
However, it will operate in the speed described below in the direct indication mode
when JVEL Signal is on.
When Command Speed Setting = 0 : Operation will be made with a value in Parameter

No. 47 “P10 JOG Speed 2” in MCON.
When Command Speed Setting # 0 : Operation will be made with the setting value in
Command Speed.

e The acceleration/deceleration conforms to the rate acceleration/deceleration (the
specific value varies depending on the actuator).

e When both the JOG+ and JOG- signals are turned ON, the actuator is decelerated and
stopped.

2) Inching (incremental) operation

The inching operation is available while the JISL signal is turned ON.

One time of ON input gives the actuator a constant amount of movement of the inching

distance set in the parameter.

When the JOG+ is turned ON, the movement is to the opposite of the home and when the

JOG- is turned ON, the movement is to the home.

The operation is performed based on the set values.

e The speed conforms to the value of the parameter ON/OFF specified by the JVEL signal.
If the JVEL signal is OFF, the actuator operates according to parameter No.26, “PIO jog speed”.
If the JVEL signal is ON, the actuator operates according to parameter No.47, “PIO jog speed 2”.

e The travel conforms to the value of the parameter ON/OFF specified by the JVEL signal.
If the JVEL signal is OFF, the actuator operates according to parameter No.48, “PIO inch distance”.
If the JVEL signal is ON, the actuator operates according to parameter No.49, “PIO inch distance 2”.

¢ The acceleration/deceleration conforms to the rate acceleration/deceleration (the specific
value varies depending on the actuator).

“

During the normal operation, even when the “+” Jog Signal or
the normal operation is continued. (The Jog signal is ignored.)
In the pause condition, even when the “+” Jog Signal or “-” Jog Signal is turned ON, the
actuator is not moved.

Jog Signal is turned ON,

(Note) Because the software stroke limit is disabled before the homing operation, the
actuator might run against the mechanism end. Take the greatest care.
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(11) Jog-speed/inch-distance switching (JVEL) [PLC Output Signal

Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification

O : Equipped

x . Not equipped © © © O X O

It is a signal to switch the parameters to indicate the speed or inching (incremental) distance
when in JOG operation and inching operation. Table below shows the relations.

JVEL Jog operation : JISL=OFF Inch operation : JISL=ON
signal
OFF Parameter No.26, “Jog speed” Parameter No.26, “Jog speed”
Parameter No.48, “Inch distance”
ON Parameter No.47, “Jog speed 2” Parameter No.47, “Jog speed 2”
(Note 1) Parameter No.49, “Inch distance
o
Note 1 It will operate in the indicated following speed in the direct indication mode.

When Command Speed Setting = 0 : Operation will be made with a value in
Parameter No. 47 “PIO JOG Speed 2” in
MCON.

When Command Speed Setting # 0 : Operation will be made with the setting
value in Command Speed.

(12) Jog/inching switching (JISL) PLC Output Signal

Operation Positioner 1 Simple Direct [Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification

O : Equipped

x : Not equipped © © © O X O

This signal changes over the jog operation and the inching (incremental) operation.
JISL = OFF : Jog operation
JISL = ON : Inching operation
When the JISL signal is turned ON (for inching operation) during the jog operation, the
actuator is decelerated and performs the inching operation.

When the JISL signal is turned OFF (jog) while the actuator is moving by inching, the
actuator will complete the movement and then switch to the jog function.

Jog operation Inching operation
JISL OFF ON

Speed Parameter No.26, “Jog speed” Parameter No.26, “Jog speed”
JVEL Movement — Parameter No.48, “Inch distance”
= OFf [|distance

Acceleration/ | Rated value (The specific value varies |Rated value (The specific value varies

deceleration |depending on the actuator.) depending on the actuator.)

Speed E\Iitrsg;eter No.47, "Jog speed 2" Parameter No.47, “Jog speed 2”
iVEL Movement — Parameter No.49, “Inch distance 2”
=ON |distance

Acceleration/ | Rated value (The specific value varies |Rated value (The specific value varies

deceleration |depending on the actuator.) depending on the actuator.)

. o . Upon detection of the leading (ON edge)
Operation When the JOG +/JOG - signal is ON. of the JOG +/JOG - signal.
Note 1 It will operate in the indicated following speed in the direct indication mode.

When Command Speed Setting = 0 : Operation will be made with a value in Parameter
No. 47 “PIO JOG Speed 2” in MCON.

When Command Speed Setting # 0 : Operation will be made with the setting value in
Command Speed.
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(13) Teaching mode command (MODE) |PLC Output Signal

Teaching mode signal (MODES)  |PLC Input Signal

Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification

O : Equipped

x . Not equipped © X X O X X

When the MODE signal is turned ON, the normal operation mode is changed to the teaching
mode.
When the mode is changed to the teaching mode, the MODES Signal is turned ON.
After confirming that the MODES signal is turned ON on the PLC side, start the teaching
operation.
(Note) In order to change the normal operation mode to the teaching mode, the following
conditions are required.
¢ The actuator operation (motor) is stopped.
e The + JOG (JOGH+) signal and — JOG (JOG-) signal are turned OFF.
e The Position Data Import Command (PWRT) Signal and Positioning Start (CSTR) Signal
are turned OFF.
(Note) When the PWRT signal is not turned OFF, the mode is not returned to the normal
operation mode.

(14) Position data import command (PWRT) |PLC Output Signall

172

Position data import complete (WEND) |PLC Input Signal|

Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification

O : Equipped

% Not equipped © * * © X )

The PWRT signal is available when the teaching mode signal (MODES) is turned ON.

Turn ON the PWRT signal (N°te1), Then, the current position data will be written in the position

data box for the position No. set using the PLC's specified Position No. channel. "%

When the data writing is completed, the WEND signal is turned ON.

After the WEND signal is turned ON, turn OFF the PWRT signal in the host machine.

When the PWRT signal is turned OFF before the WEND signal is turned ON, the WEND

signal is not turned ON.

When the PWRT signal is turned OFF the WEND signal is also turned OFF.

Note1 Turn it ON for 20msec or more. If the time is shorter than 20msec, the writing is not
completed.

Note2 When the data items except for the position have not been defined, the parameter
initial values are written. [Refer to Chapter 8 Parameter]

(Mcl\gﬁDE?:LC) A 20msec or more
e——>
PWRT
(PLC — MCON)

WEND
(MCON — PLC)
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(15) Brake release (BKRL) [PLC Output Signal

Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification

O : Equipped

x : Not equipped © © © O © O

The brake can be released while BKRL signal is turned ON. For an actuator equipped with a
brake, the brake can be controlled automatically with the ON/OFF of the servo, however, it
may require to release the brake in such cases as when installing to the system or
conducting Direct Teach ', when the slider or rod needs to be moved manually with hand.
This operation also can be performed by supplying 24V to the brake power terminal on the
external brake input connector.
*1 Direct Teaching: It is an operation to move the slider or rod manually with hand to read
the coordinate to the position table.

& Warning: (1) Release the brake with a special care. Doing so carelessly may
cause an injury or a malfunction of actuator, work piece or other
devices due to a drop of the slider or rod.

(2) Make sure to put the setting back to activate the brake after releasing
it. It is extremely dangerous to perform operation with the brake
open. Drop of the slider or rod may cause injury or malfunction of
actuator body, work piece or system.
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(16) Push-motion specification (PUSH) |[PLC Output Signal

Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification

O : Equipped

x : Not equipped ) * © X X X

When the movement command signal is output after this signal is turned ON, the pressing
operation is performed.

When this signal is set to “OFF”, the normal positioning operation is performed.

The same pressing type as CON related models such as PCON Controller or the same
pressing type as SEP related models such as PSEP can be selected for the pressing type in
Parameter No.181. Refer to 8.2 [73] for how to make selection.

[Pressing Operation CON Method]
After reaching the target position ™" from the current position, the actuator moves with
the pressing speed for the distance set as the pressing band width.
The positioning complete signal (PEND) turns ON if the work piece hits and pressing is
judged as completed while in the pressing operation.
Note 1 In Direct Indication Mode, it is the value input in the target position register.

Position where the actuator is pushed against
Speed the work and the pressing completion is judged
so the positioning completion signal is turned “ON”

Movement distance

- ™| Pressing width (Max. pressing level)
Target position

[Pressing Operation SEP Method]
The pressing oReration is performed with the start position set at the point in front of the
target position ™" for the width of the positioning width (for Direct Indication Mode).
The positioning complete signal (PEND) turns ON if the work piece hits and pressing is
judged as completed while in the pressing operation.
Note 1 In Direct Indication Mode, it is the value input in the target position register.
(Note)  Pulling operation cannot be performed.

Position where the actuator is pushed against
Speed the work and the pressing completion is judged
so the positioning completion signal is turned “ON”

Z

! Positioning width !

% >

Current position  Pressing Target position
start position
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(17) Push direction specification (DIR) [PLC Output Signal|

Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification

O : Equipped

x : Not equipped ) * © X X X

This signal specifies the pressing direction.

When this signal is turned OFF, the pressing operation is performed to the direction of the
value determined by adding the positioning width to the target position.

Pressing operation starts towards the position where the positioning width is added to the
target position if this signal is turned ON.

When the normal positioning operatio, this signal is ineffective.

Speed

Movement \

distance
v A

|A » »lg

" Positioning width | Positioning width | Positioning width

DIR = OFF Target position =~ DIR=ON

(18) Pressing and a miss (PSFL) |PLC Input Signall

Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification

O : Equipped

x . Not equipped © © © O © ©

In the case that the pressing operation was performed, and the actuator moved the travel
distance set in the controller position table positioning width or set using the PLC’s
positioning width register, but it was not pushed against the work, this signal is turned ON.

(19) Command complete signal (MEND) |PLC Input Signal

Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification

O : Equipped

x : Not equipped © © © O X O

This signal turns ON when the movement to the target position indicated by the host system
is complete.

Even though the control is about the same as PEND, this signal turns ON even if pressing is
missed.

It is OFF when servo is OFF or emergency stop is OFF. Also, if CSTR Signal is ON, this
signal would not turn ON.
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(20) Incremental command (INC) [PLC Output Signal

Operation Positioner 1 Simple Direct |Direct numeric |Positioner 2 Positioner 3 Positioner 5
Mode specification

O: Equipp_ed < < 1o x x x

x . Not equipped

When the movement command is issued while this signal is turned ON, the actuator is
moved to the position expressed as the value input in the PLC's target position register
based on the current position. (elative movement)
When this signal is turned OFF, the actuator is moved to the position expressed as the value

set in the PLC's target position register.

(21) Light error alarm (ALML) |PLC Input Signal
This signal turns ON when an overload warning or message level alarm is generated.
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[Refer to 8.2 [64] Light Malfunction Alarm Output Select]

For the message level alarm, refer to the section for the Chapter 9 Troubleshooting.
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3.7.2 Operation for Positioner 1/Simple Direct Modes

If the position data is written to the target position register (for Simple Direct Mode) or the
target position is set in the position data of MCON (for Positioner 1 Mode), the operation
shall be made with other information, such as the speed, acceleration/deceleration,
positioning width, pressing force, etc., set to the position data.

e Example of operation (Normal Positioning Operation with Simple Direct Mode)
(Preparation) Set the axis numbers to be used in Simple Direct Mode with Gateway
Parameter Setting Tool. [Refer to 3.2.1 Oeration Mode Setting.]
Set the position data items (speed, acceleration/deceleration, pressing width,
etc) except for the target position item, in the position table.

1) Set the target position data in the target position register.

2) Set the position No. where the speed and acceleration/deceleration, etc., have been set,
in the setup position No. register.

3) In the condition where the positioning completion (PEND) signal is turned ON or under
movement signal (MOVE) is turned OFF, turn ON the positioning command (CSTR)
signal.

The data items set in Steps 1) and 2) are read in the controller at the startup (ON edge)
of the CSTR signal.

4) After the CSTR signal is turned ON, the PEND signal is turned OFF after tpdf.

5) After confirming that the PEND signal is turned OFF or MOVE signal is turned ON, turn
OFF the CSTR signal. Do not change the value in the target position register until the
CSTR signal is turned OFF.

6) Atthe same time when the PEND signal is turned OFF, the MOVE signal is turned ON.

7) The current position data is continuously updated. When the remaining travel distance
becomes within the range of the positioning width set in the position data, and the CSTR
signal is turned OFF, the PEND signal is turned ON. Then, the completed position No. is
output to the completed position No. register.

Accordingly, for the read of the completed position No. register when the positioning is

completed, confirm it some time (Remaining Travel Distance Movement Time) after the
PEND signal is turned ON.

The current position data might be changed slightly even when the system is stopped.

8) MOVE signal turns OFF at the same time as or within 10ms after PEND signal turns ON.

9) The target position data can be changed during the actuator movement.

In order to change the target position, change the target position data and turn ON the
CSTR signal after the time longer than the PLC scanning time has passed.

Change the value for the CSTR signal after the time longer than the PLC scanning time
has passed.

e Example of operation (Pressing operation)

For the pressing operation, set the current limit to the pressing force box and pressing width
to the pressing width box in the position data at the stage of (preparation). By conducting a
positioning operation towards the set position number, the actuator performs a pressing
operation.
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—_—

1)

N

Target Position
Data Setting n1
(PLC—MCON)

n2

—_—

2)

Specified Position
Number p1
(PLC—MCON)

p2

twcsON

X n3

x p3

twcsOFF

Positioning Start
CSTR

(PLC_SMCON) ﬁl

3)  /tpdf

4)

Position Complete
PEND N
(MCON—PLC)

/

5)

10ms or less

A

7)

Current Position n 6
(MCON—PLC) {

8)\
) n2

10ms or less

Moving
MOVE
(MCON—PLC)

10ms or less

Actuator Movement

Positioning Width

To turn ON TwecsON, have an interval of time more than 10ms.
To turn OFF TwcsOFF, have an interval of time more than 10ms.
Tdpf = Yt+6+Xt (minimum value) to Yt+6+Xt+12 (maximum value)
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3.7.3 Operation for Direct Indication Mode

It is operated with the data set in the PLC's target position register, positioning width register,
setup speed register, acceleration/deceleration register and pressing current limit setup
register.

e Example of operation (Pressing operation)
(Preparation) Set the axis numbers to be used in Direct Indication Mode with Gateway
Parameter Setting Tool. [Refer to 3.2.1 Oeration Mode Setting.]

Set the target position data in the target position register.

Set the positioning width (pressing width) data in the positioning width register.

Set the speed data to the speed register.

Set the acceleration/deceleration data to the acceleration/deceleration register.

Set the pressing current limit data in the pressing current limit value register.

Turn ON the pressing setup (PUSH) signal.

Specify the pressing direction using the pressing direction setup (DIR) signal.

In the condition where the positioning completion (PEND) signal is turned ON or under

movement signal (MOVE) is turned OFF, turn ON the positioning start (CSTR) signal.

The data items set in Steps 1) through 5) are read in the controller at the startup (ON

edge) of the CSTR signal.

9) After the CSTR signal is turned ON, the PEND signal is turned OFF after tpdf.

10) After confirming that the PEND signal is turned OFF or MOVE signal is turned ON, turn
OFF the CSTR signal. Do not change any value in each register until the CSTR signal
has been turned OFF.

11) The current position data is continuously updated.

12) When the CSTR signal is turned OFF and the motor current reaches the current limit

value set in Step 5), the PEND signal is turned ON. (Pressing complete)
Even when the positioning width (pressing width) set in Step 2) is reached, in the case
that the current does not reach the motor current limit value set in Step 5), the pressing
and a miss (PSFL) signal is turned ON. In this case, the PEND signal is not turned ON.
(Pressing and a miss)

13) After the PEND signal or PSFL signal is turned ON, turn OFF the PUSH signal.

14)MOVE signal turns OFF at the same time as or within 10ms after PEND signal turns ON.

gLl

e Example of operation (Normal positioning operation)

For the general positioning operation, set the signal in Step 6) to OFF.

When the remaining travel distance becomes within the range of the positioning width set in
the position data, and the CSTR signal is turned OFF, the PEND signal is turned ON.
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1)

Target Position
Data Setting n1
(PLC—MCON)

n2 X

—_—

2)

Positioning Width Data
/Pressing Width Data

(PLCMCON) v

v2 x

—_—

3)

Speed Data
(PLC—MCON) m1

—_

4)

Acceleration/
Deceleration Data t1
(PLC—MCON)

—_—

5)

Pressing Current Limit
(PLC—MCON) st

s2 X

/ 6)
Push-motion \\
Specification
PUSH
(PLC—»MCON)/_\ 7
|

Push Direction

X n3

X v3

X m3

X t3

X s3

Specification
DIR

(PLC—MCON)
Oms or more

Positioning Start

twcsON

CSTR \
(PLCSMCON) ﬁi 1 \

8)

Position Complete/
Pressing and a Miss
PEND / PSFL
(MCON—PLC)

tpdf 12)
9) 10)

14)
\

Current Position n1 10) 11)

(MCON—PLC)

|

Moving
MOVE

10ms or less

10ms or less,

-

(MCON—PLC)

Actuator Movement
Pressing Operation

Actuator Movement
Normal Positioning

|
|

Push

Positioning Width

e

Target Position

e

I<—>{ Positioning Width, = = = = 7
7

2
Target Position

To turn ON TwecsON, have an interval of time more than 10ms.
To turn OFF TwcsOFF, have an interval of time more than 10ms.
Tdpf = Yt+6+Xt (minimum value) to Yt+6+Xt+12 (maximum value)
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3.7.4 Operation for Positioner 2, Positioner 3 and Positioner 5 Modes

The operation is to be made with the target position, speed, acceleration/deceleration,
positioning width and pressing force set in the position data of MCON.

e Example of operation (Positioning operation)

(Preparation) Set the axis numbers to be used in Positioner 2, Positioner 3 or Positioner 5
Mode with Gateway Parameter Setting Tool. [Refer to 3.2.1 Oeration Mode
Setting.]
Set the position data (target position, speed, acceleration/deceleration, etc.) to
the position table.

1) Set the position No. where the speed and acceleration/deceleration, etc., have been set,
in the setup position No. register.

2) In the condition where the positioning completion (PEND) signal is turned ON or under
moving signal (MOVE) is turned OFF, turn ON the positioning start (CSTR) signal.

The data items set in Step 1) is read in the controller at the startup (ON edge) of the
CSTR signal.

3) After the CSTR signal is turned ON, the PEND signal is turned OFF after tpdf.

4) After confirming that the PEND signal is turned OFF or MOVE signal is turned ON, turn
OFF the CSTR signal. Do not change the value in the target position register until the
CSTR signal is turned OFF.

5) The current position data is continuously updated for Positioner 5 Modes.

6) Atthe same time when the PEND signal is turned OFF, the MOVE signal is turned ON.

7) Once the remaining movement amount of the actuator gets into the range of the
positioning width set in the parameter, PEND signal turns ON if CSTR signal is OFF, and
the complete position number is output to the complete position number register.
Accordingly, for the read of the completed position No. register when the positioning is
completed, confirm it some time (Remaining Travel Distance Movement Time) after the
PEND signal is turned ON.

MOVE signal turns OFF at the same time as or within 10ms after PEND signal turns ON.

e Example of operation (Pressing operation)

For the pressing operation, set the current limit to the pressing box and pressing width to the
positioning width box in the position data at the stage of (preparation). By conducting a
positioning operation towards the set position number, the actuator performs a pressing
operation.
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Specified Position Number ~ p1

p2

X

X

(PLC—MCON)

Oms or more

Positioning Start
CSTR
(PLC—MCON)

2)

twcsON

twcsOFF

ﬁz

tpdf

/3)

Positioning Completion
PEND
(MCON—PLC)

Positioner 5 Mode
Current position

X

\

(MCONSPLC)

Moving
MOVE

6)

10ms or less

7)

(MCON—PLC)

Completed Position Number 1
(MCON—PLC) P

10ms orle7

p2

Actuator Movement

Positioning Width

To turn ON TwcsON, have an interval of time more than 10ms.
To turn OFF TwcsOFF, have an interval of time more than 10ms.
Tdpf = Yt+6+Xt (minimum value) to Yt+6+Xt+12 (maximum value)
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3.8 Control and functions of Input and output signals of Remote 1/0 Mode
3.8.1  Operation Supportive Signal = Patterns 0 to 2, 4 and 5 in common

(1]

(2]

Emergency stop status (EMGS)

. Output
PIO Signal "EMGS
In common for o
all P10 patterns

O: Available, x: Unavailable

1) The emergency stop status EMGS is turned ON when in normal condition and turned
OFF when it opens between EMG+ and EMG- (emergency stop condition or
disconnected) for “Emergency Stop Circuit”.

2) The signal turns on once the emergency stop condition is cancelled and it closes
between EMG+ and EMG-.

Have an appropriate safety treatment such as interlock with this signal for the host controller

(PLC, etc.).

(Note) It is not an emergency stop output due to an alarm generation of the controller.

Servo ON (SON, SV, PEND)

. Input Output
PIO Signal SON SV PEND
Other than pattern 5 O O O
Pattern 5 O O X

O: Available, x: Unavailable

1) Servo ON command SON is the signal making the servo motor of the actuator operable.

2) If the servo-on is performed to enable operation, the servo ON status signal SV output
signal is turned ON.

Also, the status LEDs for driver (SV) on the front panel corresponding for the axis number
turns on in green. [Refer to Name for Each Parts and Their Functions 7) Status LEDs for
Driver]

3) With the power being supplied, then controller cannot be operated while the SV signal
remains OFF. If the SON signal is turned OFF under operation of the actuator, the
actuator is decelerated and stopped with the emergency stop torque, the servo is turned
OFF and the motor gets into the free-run condition.

For the actuators equipped with a brake, the brake gets activated.

SON B
(PLC—MCON)

SV
(MCON—PLC)

(Note 1)

PEND
(MCON—PLC)

Note1 PEND would not turn ON in the pause condition.
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[3] Home return (HOME, HEND, PEND, MOVE)

. Input Output
PIO Signal HOME HEN PEND MOVE
Patterns 0 and 1 O O O O
Patterns 2 and 4 O O O X
Pattern 5 x (Note) O x X

184

O : Available, x: Unavailable
Note1 Pattern 5 cannot make a home return with HOME signal. Refer to 3.8.4 [1] Home
Return (STO, HEND) for how to perform a home-return operation.

The HOME signal is intended for automatic home return. The HOME signal is caught at the
rising edge (ON edge) to start the home return. At completion of the home return, home
return completion signal HEND is turned ON. The home-return complete signal HEND is
kept ON unless the memory of origin point is lost for a reason. The positioning complete
signal PEND turns OFF and the moving signal MOVE turns ON during a home-return
operation.

Home Return Signal
HOME
(PLC—MCON)

Homing Completion Signal
HEND
(MCON—PLC)

Positioning Completion Signal
PEND
(MCON—PLC)

Moving Signal
MOVE
(MCON—PLC)
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[Operation of Slider Type/Rod Type Actuator]

Home Mechanical end

2)
1) «

n
>

1) With the HOME signal being ON, the actuator moves toward the mechanical end at the
home return speed.
The speed for most of the actuators is 20mm/s, however, for some actuators it is less
than 20mm/s.

2) The actuator is turned at the mechanical end and stopped at the home position.The
movement amount in this process follows the setting in Parameter No. 22 “Home return
offset level”.

&Caution: In the home reverse specification, the actuator moves in the reverse
direction.
Make sure to refer to Section 8.2 [14] when a change to Parameter No.22
“Home Return Offset Level” is required.

[Operation of Rotary Actuator]

(1) 330° Rotation Specification

Home = 0°

2)

Mechanical
Stopper

1) By HOME Signal being ON, the rotary part turns in CCW (counterclockwise) from the
view of load side. The velocity is either 20deg/s.

2) The actuator is turned at the mechanical stopper and stopped at the home position. The
amount of movement at this time is that set in Parameter No.22 “Home Return Offset
Level”.

ACaution: Make sure to refer to Section 8.2 [14] when a change to Parameter No.22
“Home Return Offset Level” is required.
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(2) Multi-Rotation Type

Home
(Forward Rotation End)

Offset Movement Amount

Rotary Axis

Datum Point for Offset .
(Center of 6), 7), 9) and 10))

(Opposite Side of

Home Sensor Detection Range Home Position)

1) Once the home-return operation is started, the rotary part turns in CCW
(counterclockwise) from the view of the load side. The speed is either 20deg/s.
2) Home sensor turns ON.
3) Starts reversed rotation.
4) Goes back to a point exceeded the home sensor detection range, and confirms the
home sensor is turned OFF.
5) Starts reversed rotation.
6) Confirms the home sensor gets turned on again.
7) Goes to a point exceeded the home sensor detection range on the opposite side of the
home position, and confirms the home sensor is turned OFF.
8) Starts reversed rotation.
9) Confirms the home sensor turns ON.
10) Goes to a point exceeded the home sensor detection range on the home position side,
and confirms the home sensor is turned OFF.
11) Based on the result gained from 6), 7), 9) and 10), the center of the home sensor
detection range is calculated.
12) The actuator moves in a certain amount for each actuator from the position of 11) and
stops at the home position.

&Caution: The direction to rotate is the other way for the reversed rotation type.
Make sure to refer to Section 8.2 [14] when a change to Parameter No.22
“Home Return Offset Level” is required.
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[For Gripper]

oAl

Finger Attachment (Note)

Finger Attachment (Note)

Note) Finger attachment is
not included in the
7777777777 _2) actuator package.
Please prepare
separately.

< 2)

2)

1) The actuator moves toward the mechanical end (to end side) at the home return speed
(20mm/s).

2) The actuator is turned at the mechanical end and stopped at the home position. The
amount of movement at this time is that set in Parameter No.22 “Home Return Offset
Level” after Z-phase is detected.

/I\ Caution: Make sure to refer to Section 8.2 [14] when a change to Parameter No.22
“Home Return Offset Level” is required.
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[4] Zone signal and position zone signal (ZONE1, PZONE)

. Output
PIO Signal ZONE1 PZONE
Pattern 0 @) QNote2)
Pattern 1 x QNotet)
Pattern 2 x QNotet)
Pattern 4 O QNote2)
Pattern 5 @) QNote2)

O : Available, x: Unavailable
Note1  PZONE Signal can be changed to ZONE1 Signals by the setting in Parameter

No.149.
Note2  PZONE Signal can be changed to ZONE2 Signals by the setting in Parameter
No.149.
ON
OFF
2) 3)
Acceleration // Deceleration
7 N
Stop ’%;\
Velocity status N 4) 5)
Time Zone signal output setting zone
1) 2) 3) 4) 5)
Position 1 input Zone signal Zone signal _ Positioning
Swtderal gy | ctpiseny g | GreOFtal oy Voo |y compio

(moving start) zone setup zone signal output
—

This is a function enables to turn a signal on while the actuator is passing a certain position
(in the zone range) or during a stop, in which there are two types.

1) Zone signal (ZONE1) =-«-ereeeeneness The output signal is turned ON at the position set by
the proper parameter.

2) Position zone signal (PZONE)-------- The output signal is turned ON at the position set in
the position table.

The feature can play a role as the sensor for judging whether the completion position is
good or not at completion of pressing, setting the continuous operation zone in pitch feed or
interlocking operations of other units in the setting zone.

(1) Zone signal (ZONE)
Set the zone range to the relevant parameter.

1) parameter No. 1 : “Zone Boarder 1 “+” Side”
2) parameter No. 2 : “Zone Boarder 1 “-” Side”

The zone signal ZONE is kept effective also during the emergency stop unless the memory
of the origin is lost due to alarm.
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(2) Position zone signal (PZONE)

Accele- Decele- Thresh- Positioning Acceleration/

No Position Velocity i e Pressing old width Zone+ Zone- Deceleration Incre- Gain Stop
0,
[mm] [mm/s] Gl [G] [%] %] [mm] [mm] [mm] ey mental set mode
0
1 0.00 250.00 0.20 0.20 0 0 0.10 50.00 30.00 0 0 0
2 100.00 250.00 0.20 0.20 0 0 0.10 70.00 60.00 0 0 0
8 50.00 250.00 0.20 0.20 50 0 20.00 60.00 65.00 0 0 0
-

Setting of zone
range

Zone ranges should be set in the position table.

While the operation corresponding to a position number is executed, the zone range set for
the position number is valid. It is kept effective also during the emergency stop unless the
actuator is operated or the memory of the origin is lost due to alarm.

(3) Setting values and signal output range
The zone output range varies depending on the difference between the value set for the
positive side of the zone and that for the negative side.

1) Value set for positive side > value set for negative side: Output signal turn ON in the
range from the value on negative side to that on positive side, and turns OFF out of the
range

2) Value set for positive side < value set for negative side: Output signal turn OFF in the
range from the value on positive side to that on negative side, and turns ON out of the
range

[Example of Line Axis]

Omm 30mm 70mm 100mm
Current | |
Position Set Value
(MCONSPLC) ——— Zone setting - : 30mm
Zone Signal Output Set Value
(MCON—PLC)  ON i ON Zone setting + : 30mm
N > Zone setting - : 70mm
[Example of rotary actuator of multi-rotation specification in index mode]
0° 0’
315° 315°
70° 70°
Set Value Set Value
Zone setting + : 70° Zone setting + : 315°
Zone setting - : 315° Zone setting - : 70°

&Cauﬁon: Since this signal becomes effective after the coordinate system is established
after the home return is completed, it would not be output just with the power
turned ON.
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[5] Alarm, alarm reset (*ALM, RES)

. Input Output
PIO signal RES “ALM
In common for
all P10 patterns © O

O : Available, x: Unavailable

1) Alarm signal *ALM is set to ON in the normal status but turned OFF at the occurrence of
an alarm at a level equal to or higher than the operation release level.

2) Turning reset signal RES ON under occurrence of an alarm at the operation release level
allows the alarm™”® " to be released. The action is taken at the rising edge (ON edge).

3) The alarm reset should be done after the cause of the alarm is confirmed and removed. If
alarm reset and restart are repeated many times without removal of the cause, a severe
failure such as motor burnout may occur.

Note 1 Check the 9.3 Gateway Alarm and 9.4 Driver Alarm for details of alarms.

& Caution: Reset signal RES has two features, or alarm reset under occurrence of an
alarm and operation interruption (cancellation of remaining moving
distance) under temporary stop.

For the operation interruption under temporary stop, refer to the
description of the operation in each pattern.

[6] Binary output of alarm Information (*ALM, PM1 to 8)

. Output
PIO signal *ALM PM1 to 8
Common to
Patterns 0 to 2 © ©
Pattern 4NV e} x
Pattern 5NV 0 x

O: Available, x: Unavailable
Note1 Patterns 4 and 5 do not have this function.

1) If an alarm at a level equal to or higher than the operation release level occurs, completed
position number output signals PM1 to PM8 output the alarm information in the binary
code format.

2) The PLC can read the binary code of alarm signal *ALM as the strobe signal to refer to
alarm information.

[Refer to 9.4.2 Simple Alarm Codes]
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[7]

Brake release (BKRL)
. Input
P10 signal BKRL
Pattern 0 ©)
Pattern 1" x
Pattern 2, 4,5 O

O : Available, x: Unavailable
Note1 Pattern 1 does not have this feature

The brake can be released while BKRL signal is set to ON. If a brake is installed in the

actuator, the brake is automatically controlled by servo ON/OFF. Releasing the brake may

be required to move the slider and/or the rod by hand in case of installation of the actuator in

the machine or direct teach . This operation can be done by break release signal BKRL as

well as the brake release switch ON the front panel of the controller.

*1 Direct teaching: This operation is intended to get coordinate values to the position by
moving the slider and/or the rod by hand.

& Warning: (1) Take sufficient care to release the brake. Doing so carelessly may cause
an injury or a malfunction of actuator, work piece or other devices due to
a drop of the slider or rod.

(2) After the brake is released, always make the brake applied again. Any
operation with the brake remaining released is extremely dangerous. The
slider or rod may drop to cause people to be injured and/or the actuator,
the work and/or the machine to be damaged.
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3.8.2 Operation with the Position No. Input = Operations of PIO Patterns 0 to 2

It is the operation methods for PIO Patterns 0 to 2. These patterns provide normal controller
operation methods in which the controller is operated by turning the start signal ON after a
position No. is entered.

[1] Positioning [Basic] (PC1 to PC**, CSTR, PM1 to PM**, PEND, MOVE)

PIO signal Input Output
9 PC1to PC**| CSTR |PM1to PM**| PEND | MOVE
Pl1O pattern 0 | PC1 to 32 O PM1 to 32 O O
P10 pattern 1 PC1to 32 O PM1 to 32 O O
PC1 to PM1 to
P10 pattern 2 128 O 128 O x

O : Available, x: Unavailable
(Note) Operation without home return leads the operation based on the data of the

specified position No. after automatichome return. If one or more problems are
found, interlock by home return complete signal HEND is required.
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B Sample use

200mm/sec
100mm/sec-————————— /
W Used for door Acceleration Deceleration Acceleration — Deceleration
open/close Stop y '
status 1) 2) 3)4) 5) 6) 7)8)1
Velocity 1 |
I I
Time ! |
Position 1 Position 2
1) 2) s 4)
Start signal Positioning Movin
Position 1input s input (moving mulp  completion  mm g
start) signal output comp-
5) 6) L 8)
Start signal Positioning Movin
Position 2input e input (moving = completion g
start) signal output comp.
@ Work carriage, movement, etc
Position Velocity Accgle— Dec.ele- Fressiig Thresh- Pos@omng Zone+ Zone- Acceleratlgn/ Incre- Gain Stop
No. [ [l ration ration %] old width [ et Deceleration mental set mode
[G] [G] [%] [mm] mode
0
1 70.00 100.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
2 150.00 200.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0

W Control method

1) First enter command position No. PC1 to PC** with binary data. Next turn start signal

CSTR ON. Then the actuator starts acceleration depending on the data in the specified

position table for positioning to the target position.

2) At operation start, positioning complete signal PEND is turned OFF. Always turn the

CSTR signal OFF. Without it, the completed position number is not output and the

positioning complete signal is not turned ON at the completion of positioning.

3) When the positioning is completed, the positioning complete position numbers are output
from complete position No.PM1 to PM** with binary data and also positioning complete

signal PEND is turned ON.

4) The moving signal MOVE turns ON at the same time as the operation starts, and turns
OFF once the positioning complete signal PEND turns ON or the movement command
output completes.

5) Positioning complete signal PEND is turned ON if the remaining moving distance enters
into the positioning width. PEND Signal will be kept ON once it is turned ON unless the
start signal CSTR is turned back ON, servo is turned OFF ™" or the actuator is out of

the positioning band width range ™

Note 1

ote 1)

It can be switched over with Parameter No.39.
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Command position No.

PC1 to PC**
(PLC—MCON)

X

Start signal CSTR
(PLC—MCON)

!

1 T1>0

)

ms
<——— (Turned OFF by
(v turning PEND OFF

Completed position No.
PM1 to PM**

\ PM1 to PM** = 0<N°‘e”><

><PM1 to PM** = gie'e ™

(MCON—PLC)

Positioning Completion Signal
PEND
(MCON—PLC)

Moving Signal MOVE
(MCON—PLC)

\

urned ON after
entering into
positioning width zone

\
Note 4 J =

Note 1

Target Position

The completion position No. output is set to 0 during movement of the actuator.

/\ Caution:

(1) Atthe completion of positioning, positioning complete signal PEND is not turned ON if start
signal SCTR remains ON. If this occurs, turn CSTR OFF then PEND is turned ON immediately.
Therefore, create the sequence program so that turning PEND OFF makes CSTR turned OFF
and the PLC waits for the state in which PEND is turned ON.

(2) Atthe positioning to the position same as that specified in the stop (complete) position number,
PEND is turned OFF once but moving signal MOVE is not turned ON.
Therefore, use PEND to turn CSTR OFF.

However, since the duration of being off is short, the signal of being off may not be read
depending on the PLC scanning time. In such a case, turn CSTR off with using the timer.

(3) MOVE turns ON at the same time as PEND turns OFF, and turns OFF once the command from
a controller to the motor is finished. Therefore, it may turn off while the actuator is moving if the
setting of positioning width is large, and may turn OFF earlier that PEND OFF the positioning
width setting is small.
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- 3.8 Control and functions of Input and output signals of Remote 1/O Mode

_PC1
PM1

O :ON e : OFF

Pcz2
PM2

_pc4 |
PM4

PC8

Completed position No. | PM128| PM64 | PM32 | PM16 | PM8

Command position No.| PC128 | PC64 | PC32 | PC16

10

253
254
255

B Binary data
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[Shortcut control of rotary actuator of multi-rotation specification]
(1) Set of shortcut selection
The shortcut selection can be made valid/invalid by Parameter No.80 “rotation axis
shortcut selection”. If the shortcut selection is made valid, the actuator can be moved only
in a single direction.

[Operation Examples]

Position No.1

Position No. Position
1 0
Position No.4 Position No.2 2 90
3 180
4 270
Enter position data assuming 1° =
Tmm.
Position No.3 (Example) 1.2 is assumed as 1.2°.

For operation in the order of positions 1-2—3—>4—1, the actuator is moved differently
whether the shortcut selection is valid or invalid.

* When shortcut selection is invalid:

)
‘= D= D=

* When shortcut selection is valid:

~) %
@}@@;@ 4&@@ :

1
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(2) Infinite Rotation Control
Making the shortcut selection valid and moving the actuator in a specific direction
continuously allows the actuator to be rotated continuously as a motor. The continuous
operation can be done as described below.

[Operation Examples]
This example rotates the actuator by 2 turns and finally stops it at position No.4.

Position No.1
Position No. Position
1 0
2 120
Position No.4 3 240
4 90
Enter position data assuming 1° =
Position No.3 Position No.2 Tmm.
(Example) 1.2 is assumed as 1.2°.

A | |

| |
Position No.1
Positioning

Position No.1
Positioning

Position No.2
Positioning

Position No.2
Positioning

Position No.3
Positioning

| |
|
I : Position No.4
|
|

|
| 1
I Position No.3
| Positioning
| |

| |
' |
' |
' |

|
|
I
I
|
I
|
|
|
|
I
|
| I Positioning
I

' . ' |
Position No.1  Position No.2  Position No.3 ~ Position No.1  Position No.2  Position No.3
(Positioning width)  (Positioning width) (Positioning width) (Positioning width) (Positioning width) (Positioning width)
I . ' I .

Actual operation \

v

1) Widen the positioning widths of position No.1 to 3 so that they are located before the
position at which deceleration is started.

2) Positioning of position No.1 makes positioning complete signal (PEND) turned ON before
deceleration is started.
If PEND is turned ON, positioning of position No.2 is executed. Similarly, positioning is
repeated in the order of position No.3 - 1 —» 2 — 3 — 4. Because the normal positioning
always gives position data specified last the highest priority, the actuator can be rotated
continuously.

3) If the speeds in position No.1 to 4 are set to be the same, the actuator can be rotated at
the same speed. Then the actuator is stopped at the positioning set in position No.4. The
number of rotations is defined by the number of repeats of position No.1 to 3.
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[2] Speed change during the movement
B Sample use

M Liquid injection unit

100mm/sec

>
Acceleration
50mMm/seC ——————m - p——rE EE EmEEEEEEEEEEEEEEEEEE

Acceleration Deceleration

]

Stop

status 1)i2)

«L

6)7)

Positioning complete width at position 2

|
Position 1

Velocity POS?I?OH 3
Time Position 2
1) 2) 3)
Start signal Positioning
Position 2input ~ ®#=  input (moving Wi completion e
start) signal output
4) 5) 6) 7)
Start signal Positioning e

. . . - o Position 3input  mfs  input (moving  mie completion [
The unit inserts nozzles into containers, injects liquid, and start) signal output Sl

moves the nozzles upward so that they may not be contact
with the liquid surfaces.

No. | Position | Velocity Ar;:'iils' E:'Zﬁilr?- Pressing Th;ijsh' Po::?dotgmg Zone+ | Zone- g‘;cceelﬁ;ra;tfﬂ,/ Incre- Gain Stop
[mm] [mm/s] [G] [G] [%] [%] [mm] [mm] [mm] . mental set mode

| 0|
1 150.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
| 2 | 0.00 50.00 0.20 0.20 0 0 100.00 0.00 0.00 0 0 0 0
& 0.00 100.00 0.20 0.20 0 0 0.10 0.00 5.00 0 0 0 0

B Control method
The speed of the actuator can be changed while it moves. Positions are used by the number
of speeds. The method of controlling the operation to each position is the same as that
described in [1] Positioning.

The example below describes the case of 2 speeds:

1) In this example, the speed is changed while the actuator moves from the position of
150mm to the position of Omm. At first, set the positioning to the target position at the first
speed in position No.2. In the positioning width, set the distance from the speed change
position to the target position. The value is set to 100mm in the example. Thus, for
position No.2, positioning complete signal PEND is turned ON at the position before the
target position by 100mm.

2) Set the positioning to the target position at the second speed in position No.3.

3) Start position No.2. Then start position No.3 successively when PEND in position No.2 is
turned ON. In normal positioning, position data specified later has always a priority over
position data specified earlier. Thus, the operation in position No.3 is started on the way
of the operation in position No.2.

In this example, the target positions No.2 and 3 are equal with each other. They may not be
the same. However, setting the target positions to be equal with each other allows the
distance from the speed change position to the target position to be known easily.

To increase in the number of speed change steps, add a position number and operation
sequence, set the speed change position in the positioning width and operate the actuator
continuously.

3.8 Control and functions of Input and output signals of Remote 1/0 Mode I
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[3] Pitch feeding (relative movement = incremental feed)
B Sample use

250mm/sec
Stop state
1) 2)3)
Vek,city‘[ 100 25 1 25 1 251 25
Time
Position No Position 1 Position 2 4)
Coordinate Coordinate
Value:100 Value:25
D 2 3 M 25 Y Reat t
i ove mm eat to
- :’/nvglr:irf]eedrg::ess Inpyt oflsttart Position 1 by input of start movement by
9P SIQQ.a 01 * Completion of » signal to * 25 mm every
posilﬁlo:in movement position 2 input of start
(po; g 9 by 100 mm (pitch feed signal to
acs) mode) position 2
® Stocker up/down, pallet movement, etc.
Position | Velocity pEss | Dl Pressing inestis || FESHOig || oom || g || ASSEBEEY || oo Gain | Stop
No. i (e ration ration %] old width ] et Deceleration mental set mode
[G] [G] [%] [mm] mode
0
1 100.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
2 25.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 1 0 0

(Position No.2 sets pitch feed.)

B Control method

1) The method of controlling pitch feed is the same as that described in [1] Positioning
except the setting of the position table. Repeat the positioning of a specific position No.

2) For pitch feed, the position set in the position table indicates the pitch. Set the pitch
(relative moving distance = incremental moving distance) in column “Position”.

3) If the operation command is issued, the actuator moves from the current stop position by
“Position” in the position table. To perform continuous movement, repeat the operation.
The relative movement amount is calculated in “mm?”. Therefore, there will be no
cumulative tolerable error in repeated operations.

& Caution: In the pitch feed, do not perform a command with a pitch smaller than the

minimum encoder resolution (lead/encoder pulse number) or that less than
positioning accuracy repeatability.

There would be no deviation to occur even with the command because it is an
operation command to the same position as the positioning complete condition,
but the positioning control cannot be performed properly.

199

BPOIN O/I 810Way Jo sjeubis Jndino pue jnduj Jo SUOOUN) PUB [0JJU0D §'S I



3.8 Control and functions of Input and output signals of Remote 1/0 Mode I

Mcon

&Caution: (1) If the actuator reaches the software limit corresponding to the stroke end in the pitch
feed operation, the actuator stops at the position and positioning complete signal
PEND is turned ON.

(2) Note that, in pitch feed just after pressing operation (to be in the pressing state), the
start position is not the stop position at the completion of pressing but the
coordinate value entered in “Position” of the pressing position data. The movement
to the base point is added to the first pitch feed.

~_ |
Pressing operation Approach operation I Pressing operation
L— 1
Pitch feed in reverse pressing operation | Base point of pitch feed | | Current stop position

Pitch feed in same
direction as pressing

Movement to base point of pitch feed +
pitch feed distance

- J [~
Second and following I > >
pitch feed I L Nl Y]
= setting value -
- . 3 Second and following
Return to base point and first pitch feed pitch feed
= setting value

(3) If the position number for pitch feed is started (CSTR ON) during normal positioning,
the actuator moves to the position of the coordinate resulting from adding the pitch
feed distance to the target coordinate of the positioning. Repeating the start of pitch
feed several times allows the pitch feed distance to be added to the target position
by the number of repeats. Do not use the pitch feed function in such a way, because
the PLC cannot confirm the complete position.

(4) Note that, if pitch feed is started (CSTR ON) repeatedly during pause, the actuator
moves continuously by the distance based on the number of starts. In such a case,
cancel the remaining moving distance by turning reset signal RES to ON in the
pause state or take interlock so that the start signal is not turned ON during pause.

(5) At software limit (stroke end) in pitch feed, the actuator is decelerated to be stopped
and positioning complete output PEND is output.

(6) MOVE turns ON at the same time as PEND turns OFF, and turns OFF once PEND
turns ON or the movement command output completes. Accordingly, with a large
positioning width being set, MOVE may be turned OFF while the actuator is moved.

(7) Pressing is enabled by using the pitch feed function. However, do not make control
of changing to pitch feed on the way of normal positioning (before PEND turning
ON). Pressing is interrupted by using the pitch feed function as soon as start signal
CSTR is turned ON. The PLC cannot manage the position of the actuator any more.
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[4] Pressing operation
B Sample use

T !
250mm/sec —————,
Acceleration Deceleration
3)
Work
Stop
status 1) 2 4) 5)
ll_\_ " Positioning width 50
Velocity Y y
B Time Without contaction work
Press-fitting process Position 1 until the end of
Coordinate positioning band,
Value:100 positioning complete
signal is not output
1) 2) 3) 4) . 5
Move Pressing to work Positioning
- Start signal forwarc at
Position 2 . and stop complete
input = Es » low speed » Pressing held by :d signal
T (moving) without stop setup pressing force output
Caulking process
v . Accele- Decele- A Thresh- Positioning Acceleration/ i
No. Position Velocity i e Prefsmg old width Zone+ Zone- Bl Incre- Gain Stop
[mm] [mm/s] [G] [G] [%] 1%] [mm] [mm] [mm] . mental set mode
0
1 0.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0
2 100.00 250.00 0.20 0.20 50 0 50.00 0.00 0.00 0 0 0

(Position No.2 sets pressing operation.)

B Control method

1) The method of controlling the pressing operation is the same as that described in [1]
Positioning except the setting of the position table. Any setting of “Pressing” in the
position table allows the pressing operation to be done. “Positioning width” is assumed as
pressing operation distance.

2) The actuator moves at the setting speed and rating torque to the position of the
coordinate set in “Position” in the similar way as normal positioning. Then the operation
changes to pressing. The moving distance in pressing is the value set in “Positioning
width”. The pressing is performed with the torque (current limit value) set in percent in
“Pressing” of PIO patterns 1 to 2 being the upper limit.

3) The control method is the same as that in [1] Positioning. However, the processing of
positioning complete signal PEND is different from that in [1] Positioning.

PEND is output when the shaft is stopped by pressing (pressing complete). If the work is
not subject to pressing (miss-pressing), the actuator moves by the value set in
“Positioning width” to stop but PEND is not turned ON.
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Command position No.
PC1 to PC** >< ><
(PLC—MCON) T1eme™e D

% = [ Tumed OFF by ’
Start signal CSTR v turning PEND OFF
(PLC—MCON) : . (V
Completed position No. : :
PM1 to PM** : : \ PM1 to PM** = O(Note 2) >< ><PM1 to PM** = O(Note 2)
(MCON—PLC) ! ,
Positioning Completion Signal i : Not turned ON for
PEND ' '\A miss-pressing
(MCON—PLC) 5 I —
Moving Signal MOVE |
(MCON—PLC) :
' i Pressing | Pressing
Operation of actuator Approach operation operation [Completion
Positioning be setting Movement by | Stop of
of coordinate value pofN'ti'dot?"”g pressing
> <+—P

Note 1 Set the period taken from entering the position number to turning CSTR ON to 6ms or
longer. Because 6ms timer process on the PLC is also entered to the controller,
positioning at another position may occur. Take the PLC scan time into account.

Note 2 The completion position No. output is set to 0 during movement of the actuator.
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& Caution: (1)

(2)

The speed during pressing operation is set in Parameter No.34. Check the
10.4 List of Specifications of Connectable Actuators for the pressing
operation speed.

Do not set any value larger than the value in the list. If the speed set in the
position table is equal to or less than the pressing speed, the pressing is
performed at the setup speed.

The approach start position of pressing should be located at or before the
pressing start position (coordinate 100mm or less in the above example) If
not, the moving direction varies depending on the start position to be
dangerous.

For example, pressing at coordinate larger than the pressing end position
(larger than 150mm) is performed in the direction from the current position
to the pressing end position. Note that pressing after positioning to the
position of coordinate 100mm does not take place.

Pressing start position Pressing end position
100mm 100 + 50 = 150mm

Pressing operation

Approach operation
CSTR e o2 ey

Pressing operation
ressing operation < CSTR
CSTR >

(3)

(4)

(%)

(6)

CSTR: Start position

The work is pressed after the pressing is completed. The work may moves
backward or forward. If the actuator is moved backward before the
approach position, alarm code 0DC “Pressing Motion Range Over Error”
occurs to stop the actuator. In movement of the work in the pressing
direction, PEND is turned OFF if the load current becomes lower than the
current limit (pressing [%]). Miss-pressing occurs when the actuator moves
by the pressing moving distance set in “Positioning width”.

Do not make control of changing to pressing on the way of normal
positioning (before PEND turning ON). Depending on the position at which
start signal CSTR is turned ON, the pressing is performed improperly. Then
the PLC cannot manage the position of the actuator.

Pressing control cannot be performed with the rotary actuator. If the index
mode is selected for the rotary actuator of multi-rotation specification,
pressing operation cannot be set. The positioning complete signal PEND is
turned ON when the actuator reaches the positioning width.

If the actuator gets pressed to the work during the approach operation, 0DC
“Pressing Motion Range Over Error” would be issued.
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Wudging completion of pressing operation |

The operation monitors the torque (current limit value) in percent in “Pressing” of the
position table and turns pressing complete signal PEND ON when the load current
satisfies the condition shown below during pressing. PEND is turned ON at satisfaction of
the condition if the work is not stopped.

(Accumulated time in which current reaches pressing value [%]) — (accumulated time in
which current is less than pressing value [%]) > 255ms (Parameter No.6)

Current
Decrease in current due to movement of work
Pressing [%] ------ L]
/\ » Time

P 200ms uzomEA 75ms -~

Approach end A d g i’

Pressing start < 295ms >

Contacting work 200ms + 75ms - 20ms = 255ms

Pressing Completion (PEND Output)
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[5] Tension Operation

B Image diagram

ﬁi Position No.1
= A
]
}’-_
I
"
e \
51‘1 1
iy ] age
o] : Position No.2
i ' i
! 1
) '
4 1
.".*;_ ]
Pt 1
»” ]
T
op
L1
ey
X 1
:
',__-:
Position Velocity Accg I Deqele— Pressing VA Posmonlng Zone+ Zone- Acceleratl.on/ Incre- Gain Stop
No. [ [ ration ration (%] old width [ ] Deceleration mental set mode
[G] [G] [%] [mm] mode
0
1 100.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0
2 80.00 250.00 0.20 0.20 50 0 -50.00 0.00 0.00 0 0 0
3

Tension end position
80 — 50 = 30mm

Tension start position
80mm

Tension Operation
CSTR >

Approach operation

CSTR >

Tension Operation
>

CSTR: Start position
B Control method

The method of controlling the tension operation is the same as that described in [4] Pressing

operation. The control method is explained below by using the sample position table shown

above.

1) Position No.2 indicates the settings of tension operation. The settings of “Position” and
“Positioning width” show the tension start position and the tension quantity, respectively.
Attach — (minus sign) to the tension quantity. Specify the upper limit of the torque required
for tension in percent (limited current value) in “Pressing”. The speed, acceleration, and
deceleration are the conditions of positioning to the coordinate value (80mm) set in
“Position”.

2) Position No.1 indicates the tension start preparation position. Specify a value larger than
the coordinate value at which the tension provided by position No.2 ends (80 — 50 =
30mm) in “Position”.

3) First define the positioning in position No.1. Next, the operation in position No.2 moves
the actuator to the position of 80mm at the setting speed and rating torque and change to
the tension operation. The actuator moves by 50mm in the negative direction in the
tension operation. The upper limit of the tensile force is the torque set in percent.

4) In the similar way as pressing, the positioning complete signal is output when the shaft is
stopped by tension (pressing complete). If the actuator cannot be stopped during
movement within the setting positioning width (miss-pressing), it moves by the setting
distance to stop but PEND is not turned ON.
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&Cauﬁon: (1) The speed during tension operation is set in Parameter No.34. Check the
10.4 List of Specifications of Connectable Actuators for the pressing speed.
The speed for pulling operation is same as that for pressing operation.
Do not set any value larger than the value in the list. If the speed set in the
position table is equal to or less than the tension speed, the tension
operation is performed at the setup speed.

(2) The tension ready position should be the tension start position or forward. If
not, the moving direction varies depending on the start position to be
dangerous.

The tension operation from a coordinate (less than 30mm = 80 — 50 in the
above example) located before the end position (30mm or less) changes to
the pressing operation from the current position to the tension end position.
Note that the tension operation after positioning to the position of 80mm
does not take place.

; — Tension end position
Tension start position ’ 80 — 50 = 30mm
80mm

coTR Approach operation Tension Operation > Pressing operation

Tension Operation < CSTR
CSTR >

CSTR: Start position

(3) The work is pulled also after completion of the tension. The work is drawn
back or pulled further if the work is moved. When the work is drawn back
before the approach position, alarm code 0DC “pressing operation range
error” occurs to stop the work. When the work is moved in the tension
direction and the load current becomes less than the current limit value
(pressing in [%]), PEND is turned OFF. Naturally, the work reaches the
tension moving distance set in “Positioning width” to cause miss-pressing.

(4) Do not make control of changing to tension operation on the way of normal
positioning (before PEND turning ON). Depending on the position at which
start signal is turned ON, the tension operation is performed improperly.
Then the PLC cannot manage the position of the actuator.

(5) Tension operation cannot be performed with the rotary actuator.
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B Image diagram

[6] Multi-step pressing

|

8B

H,

0

%

a0

Position No.3

No.

Position
[mm]

Velocity
[mm/s]

Accele-
ration
[G]

Decele-
ration
[C]

Pressing
[%]

Thresh-
old
[%]

Positioning
width
[mm]

Zone+
[mm]

Zone-
[mm]

Acceleration/
Deceleration
mode

Incre-
mental

Gain
set

Stop
mode

0.00
50.00
50.00

250.00
250.00
250.00

0.20
0.20
0.20

0.20
0.20
0.20

30
50

0.10
20.00
20.00

0.00
0.00
0.00

0.00
0.00
0.00

HlwN |- |O

m Control method

After pressing, the pressing pressure can only be changed in the pressing state.

The method of controlling multi-step pressing is the same as that described in [4] Pressing

operation. Shown below is the explanation with the position table above as an example.

1) Set the weak pressing (30%) in position No.2 and perform the pressing operation.

2) If pressing complete signal PEND is turned ON, start the pressing operation with pressing
pressure (50%) greater than the first pressure set in position No.3.
The position data in position No.3 should be the same as that in position No.2 except the
setting in “Pressing”.

3) To add a pressing step with another pressing pressure, add a sequence consisting of a
position number and a pressing operation.
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[7] Teaching by PIO (MODE, MODES, PWRT, WEND, JISL, JOG+, JOG-)

. Input Output
PIO signal
MODE JISL JOG+ JOG- PWRT | MODES | WEND
Other than y y y y
pattern 1 X x x
Pattern 1 O (@) @) O O O @)

O: Existence of signal, x: No signal
(Note) The feature is available only in pattern 1.
Teaching by PIO is enabled.
It is possible to select the teaching mode, move the actuator to the target position with jog or
inching operation, and write the coordinate value into any position number.

(1) Teaching Mode Selecting
1) To select the teaching mode, set teaching mode signal MODE to ON. If the teaching
mode is selected, mode status signal MODES is turned ON.
¢ While the actuator is operating, MODE signal input is invalid. Therefore, after the
operation is completed, the MODES signal is turned ON.
¢ With the MODES signal being ON, the CSTR signal is changed to teaching signal PWRT.
Therefore, it is not possible to operate the actuator by specifying a position No.
2) To cancel the teaching mode to return to the normal operation mode, set the MODE
signal to OFF. If the MODE signal is turned OFF, the MODES signal is turned OFF to
return to the normal operation mode.

Teaching Mode Signal
MODE

(PLC—Controller) /

Mode Status Signal h
MODES

(Controller—PLC) KTeacing mode selected !

(2) Jog/inching switch and jog input .
1) Jog/inching switching signal JISL indicates whether the jog operation or inching
operation “ is performed by the jog input signal.
JISL signal OFF------------ Jog operation
JISL signal ON ------------- Inching operation
2) There are two jog input signals, or JOG+ for operation in the positive direction and JOG- for
operation in the negative direction.
*1  Jog operation: The actuator is moved while the jog input signal is set to ON.
e JOG+:---- While JOG+ is set to ON, the actuator is moved in the positive direction. If
JOGH+ is turned OFF, the actuator is decelerated and then stopped.
o JOG- ---- While JOG- is set to ON, the actuator is moved in the negative direction. If
JOG- is turned OFF, the actuator is decelerated and then stopped.

o Velocity -----rrrererre e Value set in Parameter No.26 “P1O jog speed”.
e Acceleration/Deceleration----- Rating acceleration/deceleration of actuator
e Pause Signal *STP ------------- Enabled
*2  Inching operation : Once the jog input signal is turned ON, the actuator is moved by a certain
distance.

e JOG+:--- Once JOG+ is turned ON, the actuator is moved by a certain distance in the
positive direction.

e JOG- --- Once JOG- is turned ON, the actuator is moved by a certain distance in the
negative direction.

e Moving distance ------eseeeee Value set in Parameter No.48 “PlO inching distance”.

o VeloCity -----rrrererrr e Value set in Parameter No.26 “PIO jog speed”.

¢ Acceleration/Deceleration---- Rating acceleration/deceleration of actuator

e Pause Signal *STP ------------- Enabled
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& Warning: (1) In home return incomplete state, software limit cannot stop the actuator.
Take interlock and prohibit the operation or perform the operation carefully.

(2) If the JISL signal is changed during inching operation, the inching being
operated is continued. If JISL is changed during job operation, the jog is
stopped.

(3) Writing current data to position table

1) The feature is valid only when the teaching mode is selected (with the MODES signal
being ON).

2) Specify the position number to which the current data is written in the binary data format
in command position No.PC1 to PC32. Turn current value writing signal PWRT ON.

3) The coordinate value of the current position is written into the position table for the
controller.
If position data is written previously, only the coordinate value in “Position” is only
rewritten.
If nothing is written, the values set in the parameters below are written as the speed,
acceleration/deceleration, positioning width, acceleration/deceleration mode, stop mode
and vibration control No.. Other data is set to “0”.

o \V/eloGity ««eerreerre e Parameter No.8 “Default speed"

e Acceleration -«--rrerrerreriereeenn Parameter No.9 “Default acceleration/deceleration”

e Deceleration-«--«-xrrrererereenes Parameter No.9 “Default acceleration/deceleration”

e Positioning width -+« e-eeeeeeeene Parameter No.10 “Default positioning width

(in-position)”

o Acceleration/deceleration mode - - Parameter No.52 “Default acceleration/deceleration
mode”

o Stop mode «+-rrrrrrrrres Parameter No.53 “Default stop mode”

e Vibration control No. «+-«-x-x+e-- Parameter No.109 “Default vibration control No.”

4) At the completion of writing, controller write complete signal WEND is output. Then turn
the PWRT signal OFF.

5) When the PWRT signal is turned OFF the WEND signal is also turned OFF.
Turn OFF PWRT after confirming WEND is turned ON.Turning it OFF before turning ON
disturbs the proper data writing.

PC1 to PC**

Command position No. ><
(PLC—MCON)

i J1=z6ms Turned OFF by turning
o | WEND ON
Current value write signal !

PWRT
(PLC—MCON)

Current coordinate
writing prosess

(MCON)
Writing completion signal Turned OFF” by
WEND turning PWRT OFF
(MCON—PLC)
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A Caution:

(1)

(2

(3)
(4)

Set the period taken from entering position No. to turning the PWRT ON to 6ms or longer. In
spite of 6ms timer process in the PLC, commands may be input to the controller concurrently
to cause writing to another position. Take the scanning time in the PLC into account, set a
period as 2 to 4 times as the scanning time.

Turning the PWRT signal ON in the state in which home return is not completed (the HEND
signal is set to ON) causes alarm 093 “PWRT signal detected before completion of home
return” to occur.

Turning PWRT signal OFF before turning WEND signal ON disturbs the proper data writing.
Writing processing with position table screen remaining open on a teaching tool such as PC
cannot lead the data on the screen to be updated. To update and confirm writing data, take the
following actions:

1) PC SORWAre ««-+wwwsreeerrneesnneamneaiaeaies Left-click the | button.

2) Teaching Pendant or Touch Panel Teaching -- Change to user adjustment screen, input
“4” in adjustment No. and return to the
position table screen after software reset.

Check the relevant Instruction Manual for details of operation.
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[8] Pause and operation interruption (*STP, RES, PEND, MOVE)
: Input Output
PIO signal - b P
STP RES PEND MOVE
Pattern 0 to 1 O ) O O
Pattern 2 O O O x
O: Existence of signal, x: No signal
ON
OFF
2)
Acceleration Deceleration Acceleration Deceleration
. Stop
Velocity status 1) 3) 4) 5)
Time Pause signal input OFF
1) 2) 3) 4) 5)
Input start Movement -
h Decelerat: . . Positioning
ey ™ andsioody et oreo | complen
(Moving start) pause OFF turned ON p signal output
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B Control method

Pause is possible during movement. In addition, the remaining moving distance can be

cancelled to interrupt the operation.

The pause signal is an input signal always set to ON. So, it is normally used to remain ON.

Use this function for interlock in case where an object is invaded into the moving direction of

the actuator being moved.

1) If pause signal *STP is turned OFF during operation of the actuator, the actuator is
decelerated to a stop. The deceleration is defined by the value set in the position table.

2) During pause, moving signal MOVE is set to OFF but positioning complete signal PEND
is not turned ON.

3) If pause signal *STP is returned to ON, the actuator continues the remaining movement.
The acceleration is the value set in the position table.

4) Turning reset signal RES ON during pause (*STP being ON) allows the remaining
movement to be canceled to interrupt the operation.

Pause signal *STP
(PLC—MCON) \ PEND not
/ turned ON
Positioning Completion Signal
PEND L
(MCON—PLC)
PEND turned : '
OFF

Moving Signal MOVE
(MCON—PLC)

Before operation
Positioning complete state

Temp. | Cont. | Position

Operation of actuator stop Op. | complete

Operation

Turning RES ON here allows
continuous operation to be cancelled

&Caution: (1) At occurrence of an alarm in the release level ™" RES can reset the
alarm. Cancel the remaining moving distance after confirmation that
alarm signal *ALM (being ON in normal state and OFF at occurrence of
an alarm) is set to ON.

Note 1 Check the 9.3 Gateway Alarm and 9.4 Driver Alarm for details
of alarms.

(2) Turning *STP OFF with the actuator being in the positioning complete
state causes PEND to be turned OFF. Note that this situation may not
occur when a sequence program is created.

(3) If *STP is turned ON during pressing operation, the actuator is stopped
with the pressing force remaining unchanged. If *STP is turned OFF,
the pressing operation is restarted.
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3.8.3 Direct Position Specification (Solenoid Valve Mode 1) = Operation of
P10 Pattern 4

The start signal is provided for every position number. Only turning ON the relevant input
signal according to the table shown below allows the operation based on the data in the
target position number to be performed. The operation mode is called the solenoid valve
mode because solenoid valves can directly drive air cylinders.
At the completion of positioning, every completed position number is output as well as the
positioning complete signal.

[1] Positioning [Basic] (ST1 to ST6, PE1 to PE6, PEND)

Position No. Input Output
0 STO PEO PEND
1 ST1 PE1 PEND
2 ST2 PE2 PEND
3 ST3 PE3 PEND
4 ST4 PE4 PEND
5 ST5 PE5 PEND
6 ST6 PE6 PEND

(Note) e Speed change is not allowed during movement.

e If start signal ST* is issued without home return, the home return operation is
automatically done before the operation based on the data of the specified
position number. When this specification is not desired, interlock by home
return complete signal HEND is required.

B Sample use

200mm/sec
100mm/sec / \
V4 AN
Acceleration Deceleration  Acceleration Deceleration
M Used for door Stop : :
open/close ) status 1) 2) 3), 4) 5) 6),
Velocity ! |
I |
Time ! |
Position 1 Position 2
1) 2) 3)
Input start signal RESIIEAIIE A
- complete signal Moving
to Position No.1 - of position 1 - comp.
(Moving start) A——
output
4) 5) P 6)
Input start signal IPestitaing
i Moving
to Position No.2 - COmplete signal gy, b
Moving start of position 2 p-
®Work carriage, movement, etc. (vl S, output A—

3.8 Control and functions of Input and output signals of Remote 1/0 Mode I

Accele- Decele- Thresh- Positioning Acceleration/

No Position Velocity ration ration Prefsmg old width Zone+ Zone- Deceleration Incre- Gain Stop
[mm] [mml/s] [G] Q] [%] %] fo [mm] [mm] mode mental set mode

0 0.00 100.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0

1 70.00 100.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0

2 150.00 200.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
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B Control method

1) When start signal ST* is turned ON, the actuator starts acceleration based on the data in
the specified position table for positioning to the target position.

2) At the completion of positioning, positioning complete signal PEND is turned ON as well
as current position No. PE* of the specified position.

3) After PEND is turned ON, turn the ST* signal OFF.

4) Current position No. PE* and positioning completion signal PEND are turned ON if the
remaining moving distance is entered into the positioning width zone. PE* and PEND
turned ON once remain ON unless start signal ST* is turned ON again or the servo is
turned OFF. They are also turned OFF when pause signal *STP is turned OFF.

Turned OFF by
turning PEND ON

Start signal

ST*
(PLC—>MCON) Turned ON after
entering into
positioning width zone
- \

Current Position No.
PE*
(MCON—PLC)

Positioning Completion Signal
PEND
(MCON—PLC)

Target Position

&Caution: (1) If the ST* signal is turned ON for the position after completion of
positioning, both the PE* and PEND signals remain ON (except the
pitch feed operation).

(2) Both the PE* and PEND signals are set to ON in the positioning
width zone. Accordingly, they may be turned ON under operation of
the actuator if a large positioning width is set.

(3) Interlock should be taken so that two or more ST* signals are set to
ON simultaneously.

1) Entering the ST* signal of another position during positioning is
invalid. If the ST* signal of another position is turned ON during
positioning, the operation is terminated after the completion of
the positioning being operated.

2) Entering the ST* signal of another position with the ST* signal of
the current position remaining ON after the completion of
positioning allows the positioning to the other position to be
executed.

(4) If Parameter No.27 “Move command type” is set to “0” (factory
setting), turning ST* OFF during positioning caused the operation to
be interrupted.
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[2] Pitch feeding (relative movement = incremental feed)
B Sample use

W Work feed in

250mm/sec

Stop

status

Velocity

Time

Position No.

1)

Input of start

2)

2)3)

100 25 25 25 25
Position 1 Position 2 4)
Coordinate Coordinate
Value:100 Value:25

3) Move 25 mm 4 Reat of

Position 1

by input of start

movement by

H ignal to q 5
marking process signa Completion of signal to 25 mm every
(pg:ilttilggilj » movement * position 2 ‘ input of start
P TERO) 9 by 100 mm (pitch feed signal to
mode) position 2
@ Stocker up/down, pallet movement, etc.
No. | Position | Velocity A:f;?ieolr?- Dr?a?iilr?- Pressing Thgledsh- Po:l:g)t:lng Zone+ | Zone- gz%eelgraattlﬁ;: Incre- Gain Stop
- 0,
[mm] [mm/s] Gl [G] [%] %] [mm] [mm] [mm] ek mental set mode
0
1 100.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
2 25.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 1 0 0

(Position No.2 sets pitch feed.)

B Control method

1) The method of controlling pitch feed is the same as that described in [1] Positioning
except the setting of the position table. Repeat the positioning of a specific position No.

2) For pitch feed, the position set in the position table indicates the pitch. Set the pitch
(relative moving distance = incremental moving distance) in column “Position”.

3) If the operation command is issued, the actuator moves from the current stop position by
“Position” in the position table. To perform continuous movement, repeat the operation.
Any accumulation error does not occur because the home position (coordinate value 0) is
specified as the base point.
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/I\ Caution:

(1)

(2)

(3)

(4)

(5
(6)

(7)
(8)

Because pitch feed is repeated, turning ON the ST* signal of the same position after
completion of positioning causes both the PE* and PEND signals to be turned OFF at
operation start and turned ON again at completion of positioning in the same way as [1]
Positioning.

If the actuator reaches the software limit (stroke end) in pitch feed, the actuator is

decelerated to be stopped and current position No. PE* and positioning complete

signal PEND are turned ON at the stop position.

Both the PE* and PEND signals are set to ON in the positioning width zone.

Accordingly, they may be turned ON under operation of the actuator if a large

positioning width is set.

Interlock should be taken so that two or more ST* signals are set to ON simultaneously.

1) Entering the ST* signal of another position during positioning is invalid. If the ST*
signal of another position is turned ON during positioning, the operation is
terminated after the completion of the positioning being operated.

2) Entering the ST* signal of another position with the ST* signal of the current position
remaining ON after the completion of positioning allows the positioning to the other
position to be executed.

If Parameter No.27 “Move command type” is set to “0” (factory setting), turning ST*

OFF during positioning caused the operation to be interrupted.

Note that, when Parameter No.27 “Move command type”is set to “17, starting (ST* ON)

pitch feed repeatedly during pause causes the actuator to be moved successively by

the number of starts. If this situation is supposed, cancel the remaining moving
distance by turning reset signal RES ON in the pause state or take interlock so that
start signals are not turned ON during pause.

The pressing operation is enabled by using the pitch feed function.

In the pitch feed, do not perform a command with a pitch smaller than the minimum

encoder resolution (lead/encoder pulse number) or that less than positioning accuracy

repeatability.

There would be no deviation to occur even with the command because it is an

operation command to the same position as the positioning complete condition, but the

positioning control cannot be performed properly.
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3]

B Sample use

Press-fitting process

]

T

Pressing operation

250mm/sec —————

Acceleration

Deceleration

2)
Work
Stop
status 1) 3) 4)
Positioning width 50
Velocit
= Ti Without contaction work
- Position 1 until the end of
Coordinate positioning band,
Value:100 positioning complete

1) 2)

Start signal input
for position No.2
(Moving start)

Move

forwarc at |
» low speed ;’

3)

Pressing to work

and stop
Pressing held by

signal is not output

4)

»

Positioning
Completion

' . without stop setup pressing force
Caulking process
v . Accele- Decele- A Thresh- Positioning Acceleration/ i
No. Position Velocity i e Prefsmg old width Zone+ Zone- B Incre- Gain Stop
[mm] [mm/s] [G] [G] [%] 1%] [mm] [mm] [mm] . mental set mode
0
1 0.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0
2 100.00 250.00 0.20 0.20 50 0 50.00 0.00 0.00 0

(Position No.2 sets pressing operation.)

B Control method
1) The method of controlling the pressing operation is the same as that described in [1]
Positioning except the setting of the position table. Any setting of “Pressing” in the

216

position table allows the pressing operation to be done. “Positioning width” is assumed as
pressing operation distance.

2) The actuator moves at the setting speed and rating torque to the position of the
coordinate set in “Position” in the similar way as normal positioning. Then the operation

changes to pressing. The moving distance in pressing is the value set in “Positioning

width”. The pressing is performed with the torque (current limit value) set in percent in
“Pressing” of PIO patterns 4 being the upper limit.
Pressing operation using force sensor of PIO pattern 7 performs pressing by the pressing

force set in percent of the base thrust in pressing operation using force sensor .
3) The control method is the same as that in [1] Positioning. However, the processing of

positioning complete signal PEND is different from that in [1] Positioning.

PEND is output when the shaft is stopped by pressing (pressing complete). If the work is

not subject to pressing (miss-pressing), the actuator moves by the value set in

“Positioning width” to stop but PEND is not turned ON. The current position No. PE* is

turned ON at the completion of pressing and even in miss-pressing.




Mcon

Start Signal ST*
(PLC—MCON)

Current Position No.
PE*
(MCON—PLC)

Positioning Completion Signal
PEND
(MCON—PLC)

Turned ON even
in miss-pressing

Turned OFF by
turning PEND ON

Not turned ON for |
miss-pressing

Operation of actuator

Pressing | Pressing
Appro_a_lch operation | completion
Positioning be setting M;g;{'ir:)en?rt]gy Stop of
of coordinate value width | Pressing

/I\ Caution: (1)

(2)

The speed during pressing operation is set in Parameter No.34. Check the
10.4 List of Specifications of Connectable Actuators for the pressing
operation speed.

Do not set any value larger than the value in the list. If the speed set in the
position table is equal to or less than the pressing speed, the pressing is
performed at the setup speed.

The approach start position of pressing should be located at or before the
pressing start position (coordinate 100mm or less in the above example) If
not, the moving direction varies depending on the start position to be
dangerous.

For example, pressing at coordinate larger than the pressing end position
(larger than 150mm) is performed in the direction from the current position
to the pressing end position. It would not proceed to the pressing operation
at 150mm point after positioning at 100mm point.

Pressing start position Pressing end position
100mm 100 + 50 = 150mm

Pressing operation

Approach operation

Tensile operation

ST ]

3

(4)

ressing operation <
ST* P>
ST*:Start position

The work is pressed after the pressing is completed. The work may moves
backward or forward. If the actuator is moved backward before the
approach position, alarm code 0DC “pressing operation range error” occurs
fo stop the actuator. In movement of the work in the pressing direction,
PEND is turned OFF if the load current becomes lower than the current limit
(pressing [%]). Miss-pressing occurs when the actuator moves by the
pressing moving distance set in “Positioning width”.

Pressing control cannot be performed with the rotary actuator.
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Wudging completion of pressing operation |

The operation monitors the torque (current limit value) in percent in “Pressing” of the position
table and turns pressing complete signal PEND ON when the load current satisfies the
condition shown below during pressing. PEND is turned ON at satisfaction of the condition if
the work is not stopped.

(Accumulated time in which current reaches pressing value [%]) — (accumulated time in
which current is less than pressing value [%]) = 255ms (Parameter No.6)

Wt due to movement of work
Pressing [%] ------ -

Current

N\ /

» Time

200ms 20ms| 75ms
Operation start Approach end < > P>l »
Pressing start < 295ms >
Contacting 2200ms + 75ms — 20ms = 255ms

Pressing Completion (PEND Output)
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[4] Tension Operation

B Image diagram

-
;.?a Position No.1

s |2

i

o i Position No.2

No.

Position
[mm]

Velocity
[mm/s]

Accele-
ration
[G]

Decele-
ration
[G]

Pressing
[%]

Thresh-
old
[%]

Positioning
width
[mm]

Zone+
[mm]

Zone-
[mm]

Acceleration/
Deceleration
mode

Incre-
mental

Gain
set

Stop
mode

100.00

[SRLSE B (=]

80.00

250.00
250.00

0.20
0.20

0.20
0.20

50

0.10
-50.00

0.00
0.00

0.00
0.00

Tension start position Tension end position
80mm 80 — 50 = 30mm
Tension Operation
T —
|:Approach Operation Tension Operation’

ST*: Start position

B Control method

The method of controlling the tension operation is the same as that described in [3] Pressing
operation. The control method is explained below by using the sample position table shown
above.

1) Position No.2 indicates the settings of tension operation. The settings of “Position” and
“Positioning width” show the tension start position and the tension quantity, respectively.
Attach — (negative sign) to the tension quantity. Specify the upper limit of the torque
required for tension in percent (limited current value) in “Pressing”. The speed,
acceleration, and deceleration are the conditions of positioning to the coordinate value
(80mm) set in “Position”.

2) Position No.1 indicates the tension start preparation position. Specify a value larger than
the coordinate value at which the tension provided by position No.2 ends (80 — 50 =
30mm) in “Position”.

3) First define the positioning in position No.1. Next, the operation in position No.2 moves
the actuator to the position of 80mm at the setting speed and rating torque and change to
the tension operation. The actuator moves by 50mm in the negative direction in the
tension operation. The upper limit of the tensile force is the torque set in percent.

4) In the similar way as pressing, the positioning complete signal is output when the shaft is
stopped by tension (pressing complete). If the actuator cannot be stopped during
movement within the setting positioning width (miss-pressing), it moves by the setting
distance to stop but PEND is not turned ON. The current position No. PE* is turned ON at
the completion of pressing and even in miss-pressing.
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/\ Caution: (1)

(2)

The speed during tension operation is set in Parameter No.34. [Refer to
10.4 List of Specifications of Connectable Actuators for the pressing
speed.]

Do not set any value larger than the value in the list. If the speed set in the
position table is equal to or less than the tension speed, the tension
operation is performed at the setup speed.

The tension ready position should be the tension start position or forward. If
not, the moving direction varies depending on the start position to be
dangerous.

The tension operation from a coordinate (less than 30mm = 80 — 50 in the
above example) located before the end position (30mm or less) changes to
the pressing operation from the current position to the tension end position.
Note that the tension operation after positioning to the position of 80mm
does not take place.

Tension start position Tension end position
’ 80— 50 = 30mm
80mm

Tension Operation

—Approach Operation
ST > »| Pressing Operation

 ST"]

Tension Operation
[T b

(3)

(4)

ST*: Start position

The work is pulled also after completion of the tension. The work is drawn
back or pulled further if the work is moved. When the work is drawn back
before the approach position, alarm code 0DC “pressing operation range
error” occurs to stop the work. When the work is moved in the tension
direction and the load current becomes less than the current limit value
(pressing in [%]), PEND is turned OFF. Naturally, the work reaches the
tension moving distance set in “Positioning width” to cause miss-pressing.
Tension operation cannot be performed with the rotary actuator.
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[5] Multi-step pressing
B Image diagram

Position No.1

Position No.2
Position No.3
Position | Velocity el || el Pressing WICER= || FeSHEAG ||~ one || e || AR Incre- Gain Stop
No. [ s ration ration (%] old width o] [mm] Deceleration — o -,
[G] [G] . [%] [mm] mode

0
1 0.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
2 50.00 250.00 0.20 0.20 30 0 20.00 0.00 0.00 0 0 0 0
3 50.00 250.00 0.20 0.20 50 0 20.00 0.00 0.00 0 0 0 0

4

B Control method
After pressing, the pressing pressure can only be changed in the pressing state.
The method of controlling multi-step pressing is the same as that described in [3] Pressing
operation. Shown below is the explanation with the position table above as an example.

1) Set the weak pressing (30%) in position No.2 and perform the pressing operation.

2) If pressing complete signal PEND is turned ON, start the pressing operation with pressing
pressure (50%) greater than the first pressure set in position No.3.
In this particular operation, turn ON ST3 after completion of ST2, and turn OFF ST2 when
PEND is turned OFF. In usual case, do not turn ON two or more ST* signals
simultaneously.
The position data in position No.3 should be the same as that in position No.2 except the
setting in “Pressing”.

3) To add a pressing step with another pressing pressure, add a sequence consisting of a
position number and a pressing operation.
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[6] Pause and operation interruption (ST*, *STP, RES, PE*, PEND)
Pause is possible during movement. In this mode, the following two methods are possible

for pause.

1) Use of pause signal *STP
Turning reset signal RES ON during the pause allows the remaining moving distance to
be cancelled to interrupt the operation.

2) Use of start signal ST*

This method is valid when Parameter No.27 “Move command type” is set to “0” (factory
setting). The actuator can only be moved while the ST* signal is set to ON and stopped if
ST~ is turned OFF. Since setting the ST* signal to OFF is assumed as interrupt of
operation, the remaining moving distance may not be cancelled.

(1) Use of pause signal *STP

Velocity |

Time

1)
Position 1 input
input Start
signal
(Move start)

m Control method

ON
OFF i i
I I
I I
! !
2) | |
] L
[
|
Acceleration Deceleration IApceIerahon Deceleration
i
Stop 1
status 1) 3) 4) 5)
2) 3) 4) 5)
Deceleration Movement ) Positionin
and stop with restart with » Moving » Completio?\
pause turned pause turned compy Signal Output
OFF ON

The pause signal is an input signal always set to ON. So, it is normally used to remain ON.
Use this function for interlock in case where an object is invaded into the moving direction of
the actuator being moved.

1) If pause signal *STP is turned OFF during operation of the actuator, the actuator is

decelerated to a stop. The deceleration is defined by the value set in the position table.
2) During pause, current position No. PE* and positioning complete signal PEND are not

turned ON.

3) If pause signal *STP is returned to ON, the actuator continues the remaining movement.
The acceleration is the value set in the position table.

4) Turning reset signal RES ON during pause (*STP being ON) allows the remaining
movement to be canceled to interrupt the operation.

Pause Signal *STP
(PLC—MCON)

Positioning Completion Signal
PEND
(MCON—PLC)

Current Position No.
PE*
(MCON—PLC)

Operation of actuator
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PEND and PE
not turned ON

PEND turned
OFF

Before operation

Positioning complete state

Temp. | Cont.

Operation stop Op.

Position
complete

Turning RES ON here allows
continuous operation to be cancelled
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&Caution: (1) At occurrence of an alarm in the release level®’, RES can reset the
alarm. Cancel the remaining moving distance after confirmation that
alarm signal *ALM (being ON in normal state and OFF at occurrence of
an alarm) is set to ON.

Note 1 [Refer to 9.3 Gateway Alarm and 9.4 Driver Alarm for details of
alarms.]
(2) Turning *STP OFF with the actuator being in the positioning complete
state causes PEND to be turned OFF. Note that this situation may not
occur when a sequence program is created.

(2) Use of start signal ST*

" ON
Start signal
OFF
2)
Acceleration Deceleration Acceleration Deceleration
Stop
Velocity| status 1) 3) 49
Time
1) 2) 3 4) 5)
Input start Decelerate and oveme(r; t Positioning
signal for mp Stopbystartsignal o ref urrtn ¥ . lovilig [t completion
position 1 input to Position 1 : ytf aP mgna 1 (Elzk signal output
(Moving start) being OFF ges bgingo(s)llilon A—

B Control method

If start signal ST* is turned OFF during movement, the actuator can be paused.

Use the control method for interlock in case where an object is invaded into the moving

direction of the actuator being moved.

1) If the ST* signal is turned OFF during movement, the actuator is paused. The
deceleration is the value set in the position table.

2) Turning the ST* signal OFF causes the positioning to be interrupted and deemed
complete signal PEND to be turned ON.

3) If the ST* signal is turned ON again, the remaining movement is continued. The
acceleration is the value set in the position table.

Start Signal
ST*
PEND
(PLC—MCON) turned ON

Positioning Completion Signal
PEND
(MCON—PLC)

¥ T~

PE* not

Current Position No. turned ON

PE*
(MCON—PLC) ,
Before
Operation of actuator ope_r_atign Operation Temp. | Cont. | Position
Positioning stop Op. | complete
complete state
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3.8.4 Direct Position Specification (Solenoid Valve Mode 2) = Operation of PIO

Pattern 5

The start signal is provided for every position number. Only turning ON the relevant input
signal according to the table shown below allows the operation based on the data in the
target position number to be performed. The operation mode is called the solenoid valve
mode because solenoid valves can directly drive air cylinders. At invasion of the actuator
into the positioning width set for each position, the output signal is turned ON in the
operation of any position number or manual operation of the actuator in servo OFF status as
if a sensor were installed.

Positioning and speed change during operation are possible. Their control methods are the
same as those of other patterns.

&Caution: This pattern does not allow pressing and pitch feed.

3.8 Control and functions of Input and output signals of Remote 1/0 Mode I

Homing Completion Signal

[11 Home return (STO, HEND)
The I/O of PIO varies as shown in the table below depending on the position number before
home return.

Position No. Input Output
0 STO LSO
1 ST1 = JOG+ LS1
2 ST2 = Invalid LS2 = Invalid

Before home return, start signal STO works as JOG- moving to the home return direction
while it is set to ON and ST1 works as JOG+ while it is set to ON. By using this function,
move the actuator to a position at which home return can be done safely. The speed of ST1
is the home return speed.

After the home return is fully prepared, turn the STO signal ON to start the home return. At
the completion of the home return, home return complete signal HEND is turned ON. Turn
the STO signal OFF if HEND is turned ON. HEND remains ON unless the home is lose due
to occurrence.

If a certain home positioning precision is required, Set “Position” of position No.0 to 0 mm
and the STO signal is not changed by the HEND signal to remain ON. After the home return
is completed, positioning is provided for position No.0. [Refer to [3] Positioning in this
chapter]

Home Return Signal
STO
(PLC—MCON)

If a certain precision is required. Set
“Position” of position No.0 to 0 mm and
STO is not chaged by HEND to remain ON.

HEND
(MCON—PLC)

& Warning: (1) Use this pattern with Parameter No.27 “Move command type” set to “0”

(factory setting). When Parameter No.27 is set to “1”, the home return is
started as soon as the STO signal is turned ON and the operation cannot be
stopped even if STO is turned OFF.

(2) If “Position” in position No.0 is set to other than Omm, the operation is
continued without change to provide positioning after home return.
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[Operation of Slider Type/Rod Type Actuator]

Mechanical end
2
1) N

n
>

Home

1) With the STO signal being ON, the actuator moves toward the mechanical end at the
home return speed.
The moving speed is 20mm/s for most actuators but less than 20mm/s for some
actuators.

2) The actuator is turned at the mechanical end and stopped at the home position. The
movement amount is the value set by Parameter No.22 “Home return offset level”.

& Caution: In the home reverse specification, the actuator moves in the reverse
direction.
Make sure to refer to Section 8.2 [14] when a change to Parameter No.22
“Home Return Offset Level” is required.

[Operation of Rotary Actuator]
(1) 330° Rotation Specification

Home = 0°

2)

Mechanical
Stopper

1) By HOME Signal being on, the rotary part turns in CCW (counterclockwise) from the view
of load side. The velocity is either 20deg/s.

2) The actuator is turned at the mechanical stopper and stopped at the home position. The
amount of movement at this time is that set in Parameter No.22 “Home Return Offset
Level”.

/I\ Caution: Make sure to refer to Section 8.2 [14] when a change to Parameter No.22
“Home Return Offset Level” is required.
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(2) Multi-Rotation Type

Home
(Forward Rotation End)

Offset Movement Amount

Rotary Axis

Datum Point for Offset .
(Center of 6), 7), 9) and 10))

(Opposite Side of

Home Sensor Detection Range Home Position)

1) Once the home-return operation is started, the rotary part turns in CCW
(counterclockwise) from the view of the load side. The speed is either 20deg/s.
2) Home sensor turns ON.
3) Starts reversed rotation.
4) Goes back to a point exceeded the home sensor detection range, and confirms the
home sensor is turned OFF.
5) Starts reversed rotation.
6) Confirms the home sensor gets turned on again.
7) Goes to a point exceeded the home sensor detection range on the opposite side of the
home position, and confirms the home sensor is turned OFF.
8) Starts reversed rotation.
9) Confirms the home sensor turns ON.
10) Goes to a point exceeded the home sensor detection range on the home position side,
and confirms the home sensor is turned OFF.
11) Based on the result gained from 6), 7), 9) and 10), the center of the home sensor
detection range is calculated.
12) The actuator moves in a certain amount for each actuator from the position of 11) and
stops at the home position.

&Caution: The direction to rotate is the other way for the reversed rotation type.
Make sure to refer to Section 8.2 [14] when a change to Parameter No.22
“Home Return Offset Level” is required.
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[For Gripper]

oAl

Finger Attachment (Note)

Finger Attachment (Note)

Note) Finger attachment is
not included in the
7777777777 _2) actuator package.
Please prepare
separately.

< 2)

2)

1) The actuator moves toward the mechanical end (to end side) at the home return speed
(20mm/s).

2) The actuator is turned at the mechanical end and stopped at the home position. The
movement amount at this time is determined for each actuator and cannot be changed.

/I\ Caution: Make sure to refer to Section 8.2 [14] when a change to Parameter No.22
“Home Return Offset Level” is required.
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[2] Features of LS signals (LSO to 2)

The LS* signals are not complete signals for positioning commands such as those for other
P10 patterns. Despite the specified position No., the corresponding LS* signal is turned ON
when the actuator is entered into the setup value range as if the actuator were detected by a

sensor installed.

(Example)

The figure below shows the position table and the position at which each of the
LS signals is turned ON. If the actuator passes any of the positioning widths in

the operation by another position number or manual operation in the servo

OFF state, the relevant LS signal is always turned ON.

& Caution: Even though a cold start error is generated, LS Signal would not turn OFF.

228

Position Velocity Acc.ele- Dec.ele- Fiessing Thresh- Pos@onlng Zone+ Zone- Acceleratpn/ Incre- Gain Stop
No. e (e ration ration %] old width e o Deceleration mental set mode
[G] [G] [%] [mm] mode
0 0.00 250.00 0.20 0.20 0 0 5.00 0.00 0.00 0 0 0
1 70.00 250.00 0.20 0.20 0 _Q—10.00 \.00 0.00 0 0 0
2 150.00 250.00 0.20 0.20 0 0 5.00 .00 0.00 0 0 0
150mm 70mm Home=0mm

| | |

! — — |

i .

. . !

| | i

| | ;

. . [

| | |

<>
LS1is ON LSO is ON




Mcon

[3] Positioning [Basic] (STO to ST2, LSO to LS1)

Position No. Input Output
0 STO LSO
1 ST1 LS1
2 ST2 LS2

(Note) Pressing and pitch feed are unavailable.

B Sample use

200mm/sec
100mm/sec 7 \ / \

Acceleration Deceleration Acceleration Deceleration
M Used for door Stop
open/close ‘ status 1) 2) 3) ! 4) 5) 6) !
Velocity | |
Time i |
Position 1 Position 2
1) 2) P 3)
Input start signal Peclifnlig
i Moving
to Position No.1 C%Tpfst;ij:?qal = comp.
(Moving start) P a——
output
4 i 9 Positioning 6)
Input start signal e Moving
to Position No.2 s> fp o 92 = comp
@ Work carriage, movement, etc (Moving start) of position —
output
Position Veloaity Accgle— Degele— Firsssiiig Thresh- Posmomng Zone+ Zone- Acceleratpn/ Incre- Gain Stop
No. ] e ration ration (%] old width T i Deceleration mental set mode
[G] Q] . [%] [mm] mode
0 0.00 100.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
1 70.00 100.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
2 150.00 200.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0

B Control method

1) When start signal ST* is turned ON, the actuator starts acceleration based on the data in
the specified position table for positioning to the target position. Turning the ST* signal
OFF on the way causes the actuator to be decelerated and stopped. So, make the ST*
signal remain ON until the actuator reaches the target position.

2) At the completion of positioning, position detection output LS* of the specified position is
turned ON.

3) Position detection output LS* is turned ON if the remaining moving distance enters into
the positioning width. LS* is set to ON if the current position is located within the
positioning width zone or OFF if the current position is located out of the positioning width
zone (the same situation occurs in the servo OFF status).

4) Leave the ST* signal to be ON until the actuator is moved to another position and turn
OFF it at the next ST* signal. If the ST* signal is turned OFF at the LS* signal, the
actuator is decelerated to a stop in the positioning width and thus the actuator may not
reach the target position. In continuous operation, turn ON the next ST* signal by setting
the positioning width within the required precision range or setting the period taken from
detection of the LS* signal to reaching the target position.
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(Example) Repetition of ST1 —» ST2 —» ST1 —»
Insert timer At if necessary.

Start signal At
ST1 <>

(PLC—>MCON) : <
At
P

Start signal
ST2
(PLC—MCON)

©

Position sensing output
LS1

Turned ON after

(MCON—PLC)
entering into
positioning width

Position sensing output _
LS2 ! one
(MCON—PLC) !
! ﬁTarget Positionj

At : Time required to certainly reach the target position after the position sensing output LS1 or 2 is turned ON.

[Example of stop position when the ST* signal is turned OFF by the LS* signal]
If the positioning width is set at a position before the original deceleration start position, the
actuator cannot reach the target position.

Start signal
ST1
Turned ON after
(PLC->MCON) — entering into |
. ) positioning width zone ! |
Position sensing output |
LS1 Positioning
(MCON—PLC) width
[

»
»

Orignal deceleration
start position
- - |

\
\

Velocity
A

N A __ A

Operation of actuator

Deceleration

start N

|
|

\ .
!

N

[ Move
\ » distance
|

Target
Position

Stop before target position

& Caution: (1) If the ST* signal for the position is turned ON after the completion of

positioning, the LS* signal remains ON.

(2) Both the LS* and PEND signals are set to ON in the positioning width zone.
Accordingly, they may be turned ON under operation of the actuator if a large
positioning width is set.

(3) Interlock should be taken so that two or more ST* signals are set to ON
simultaneously. If two or more ST* signals are input simultaneously, they will
be executed according to the following priorities: STO—»ST1—>ST2
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[4] Speed change during the movement
B Sample use

M Liquid injection unit

100mm/sec =
Acceleration

50mm/sec EEEEEEEEEEEEmEEEEsE
Acceleration Deceleration
Stop
status 1) 2)i3 4) 5)1
Positioning complete width at position 2 !
I
VelocwtyL Position 1
Time Position 2
1) SET 2) 3) 4) 5)
tart Signa Position 1 Start signal Position 0 :
plggl‘:ltor?q =3 LS signal =53 input for = LS signal e I\(A:g'\::g
(moveing output position 0 output -
start)
The unit inserts nozzles into containers, injects liquid, and
moves the nozzles upward so that they may not be contact
with the liquid surfaces.
v n Accele- Decele- A Thresh- Positioning Acceleration/ i
No. Pﬁ:'rt:]m \[/:'_lh:](/);]y ration ration Pre[f/os]mg old width Z[ﬁnr:; Z[r?]r::]- Deceleration rlr:‘:rzgl GS:'tn n?gg:e
[G] [G] [%] [mm] mode
0 0.00 100.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
1 0.00 50.00 0.20 0.20 0 0 100.00 0.00 0.00 0 0 0 0
2 150.00 200.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0

B Control method
The speed of the actuator can be changed while it moves. The operation control method is
the same as that in [3] Positioning. This pattern prioritizes the start signal specified later over
the previous signal. Accordingly if another position No. is started during operation, then the
new operation begins. This can be used to change the speed.

1) In this example, the speed is changed while the actuator moves from the position of
150mm to the position of Omm. At first, set the positioning to the target position at the first
speed in position No.1. In the positioning width, set the distance from the speed change
position to the target position. The value is set to 100mm in the example. Thus, for
position No.1, position sensing signal LS1 is turned ON at the position before the target
position by 100mm.

2) Set the positioning to the target position at the second speed in position No.0.

3) Then start position No.1 (ST1 signal) and use position sensing output signal LS1 of
position No.1 to start position No.0 (STO signal). Since this pattern prioritizes the signal
specified later over the previous signal, the operation of No.1 is changed to the operation
of No.0 during the operation of No.1.

(Note) If there is a signal commanded afterwards, the commanded signal will start
activating once the previously commanded signal is turned OFF.

4) Use position sensing signal LSO of position No.0 to turn the ST1 signal OFF.

In this example, the target positions No.0 and 1 are equal with each other. They may not be
the same. However, setting the target positions to be equal with each other allows the
distance from the speed change position to the target position to be known easily.
Depending on the timing when the actuator accepts the input signal, the speed change may
be delayed a little. Changing the positioning width can adjust the timing.
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The timing chart shown below indicates that the actuator changes its speed while it moves
to position No.1 after the completion of positioning at position No.2 and moves to position

No.O.

Start signal
STO
(PLC—MCON) {/v W

Start signal
ST1 h
(PLC—MCON)

Start signal
ST2
(PLC—MCON)

Position sensing output
LSO

(MCON—PLC)

Position sensing output
LS1
(MCON—PLC)

[Set of positioning
width of position

Position sensing output

Target position
of position No.0
and No.1

——t

LSs2 No.1 to shift change
(MCON—PLC) start position
. Stop at position| Moving at speed of
Operation of actuator No.2 Position No.1

Moving at speed of
position No.0

Completion of
positioning at
position No.0O

STO signal input
becomes effective
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[5] Pause and Operation Interruption (ST*, *STP, RES, PE*, PEND)
Turning start signal ST* OFF allows the actuator to be paused while it is moved. To restart it,
turn the same ST* signal ON.

5 ON
Start signal
OFF
2)
Acceleration Deceleration Acceleration Deceleration
Stop
Velocity | status 1) 3) 4) 5)
Time
1) 2) W ) 4) 5)
Input start ovemen fitteril
siZnaI o Decelerate and resumed Moving Positioning
osition 1 stop by start signal by start signal » = Completion
b input to Position 1 input to Position 1 P Signal Output
(Moving start) being OFF —

m Control method

being ON

If start signal ST* is turned OFF during movement, the actuator can be paused.
Use the control method for interlock in case where an object is invaded into the moving
direction of the actuator being moved.
1) If the ST* signal is turned OFF during movement, the actuator is decelerated to a stop.

The deceleration is the value set in the position table.

2) If the ST* signal is turned ON again, the remaining movement is continued. The

acceleration is the value set in the position table.

Start signal
ST*
(PLC—MCON)

Position sensing output

LS*
(MCON—PLC)

Operation of actuator

LS* not
turned ON

:

Before
operation
Positioning
complete
state

Operation

Temp.
stop

Cont.
Op.

Position
complete

233

BPOIN O/I 810Way Jo sjeubis Jndino pue jnduj Jo SUOOUN) PUB [0JJU0D §'S I



3.9 About Gateway Parameter Setting Tool I

Mcon

3.9 About Gateway Parameter Setting Tool

This tool is necessary for the process such as MCON operation mode select.

Shown below is how to use the tool.

(Note) The design of the screen may differ depending on the operation system of your PC.
3.9.1 Startup of Tool

1) Boot the Gateway Parameter Setting Tool after the power to MCON is turned ON, and the

window shown below appears.
Select “MCON” and click on the “OK” button.

SelectGwType SelectGw Iype

select Unit twpe. Select Unit type.

Ok |

2) Once MCON is detected the detected unit numbers become available to select. Select
the unit number to be connected and click the “OK” button.

Connection Check Connection Check

UnitNol

Connecting... I]I:"::> Select GW Unit.

MCON being detected Select the unit number to be connected
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3) The main window opens. The main window opens even when MCON could not be
detected. Click on the “Read” button in this window and the parameters start to be read
from MCON.

Parameter transfer starts if the “Write” button is clicked. However, note that the transfer
cannot be made if there is a blank like Address and Communication Speed in the figure

below.

iiil Parameter Configuration Tool for IAI GateWay Unit [ =100 =]
File Settine  Monitor Help

O

‘ Dort Config | Read | Write # Direct,Positioner  RemoteI/0O

Hetwork Type | rDrive Unit0(Axis0,Axisl)

J [Fiasdiel Bew

Ao | j |Undefined Bt o

Baud Rate | j

rDrive Unitl (Axis2,Axis3)

|,, — - J [T &zisZ Rsv
ondefined -
[T AzisZ Rsvw

Information
= Drive Unit2 (Axis4,Axis5)
Axzizd Bev
= Undefined j - ;
ITlasxiss Rev
Heafiu Umdinin rDrive Unit3(Axis6,Axis?)
|__ T J [C Axish Rsw
Unde fined >
| [T axis7 Bsv
|Baudrar.e {bps) :38400 Bort:COM23 2.0.0.0

Main windows (Initial condition)

3.9.2 Explanation of each Menu

(Note) If MCOM is not detected, there will be some items that cannot be displayed or
selected.

1) File Menu

iii] Parameter Configuration Tool for 1

File Setting Monikor  Help

M File
Open...

Save }nfig |
Ezxil
Netmwntrlk Mirrme Neavwri o

In the main window, click on the file menu on the top left corner and the menu list pops up as
shown in the figure above.

e New file : Create new network parameters and operation mode parameters.
e Open . Open the saved parameter files to show on the main window.

e Save . Save the parameter remained in the tool as a file.

o Exit : Close the tool.
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2) Setting Menu

Parameter Configuration Tool for IAI GateWay Unit

File |§etting | Monitor

EE Specialty Parameter
[ Port Config :
51 TaneSatingm Holis
[ Unit Me.(U] 1
e EtherMet/TP Setting(D) _thP
AddvYe= S T

Click on the “Setting” menu on the top left corner in the main window and the setting menu
list pops up.

e Specialty Parameter : Set the parameters related to the process of Gateway area in
MCON.
[Refer to 3.9.3 1) to 3) GW Parameter 1/2/3, 4) GW Mode
Select.]

¢ Port Config : Set the communication speed between the tool and PC and
COM port number.

¢ Time Setting (T) . Set the clock retained in MCON.
[Refer to 3.9.3 5) Clock Setting.]

¢ Unit No. (U) . Set the unit number setting of MCON and top axis number in
that unit.
[Refer to 3.9.3 6) Unit Number.]

e EtherNet/IP Setting (I) : For EtherNet/IP type, this menu is displayed.
Set IP address etc.
[Refer to 3.9.3 7) EtherNet/IP Setting]

3) Monitor menu

Parameter Configuration Tool for IAI GateWay Unit

File Setting Mun'ltor_

= E I/C data
Diagnostic Information
Port Cy Ie
| AlarmList(L)

Click on the [Monitor] menu on the top left corner in the main window and the monitor menu
list pops up.
(Note) “Monitor” cannot be selected before reading a parameter.

e |/O data : Show the details of the host PLC and MCON data.
[Refer to 3.9.3 8) I/0 data.]
e Diagnosis Information : Show the number of ERRT and ERRC occurrence, emergency
stops and scan time.
[Refer to 3.9.3 9) Diagnosis information.]
e Alarm List (L) : Read and show the alarm list retained in MCON.
[Refer to 3.9.3 10) Alarm list.]
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3.9.3 Description of Functions

1) GW-Param

iii] Setting Specialty Parameters

Latch in ERR T/C

SER¥0-0FF in ERE_C

unit welocityiOnly Full Mode) |l.0mm."3

Internal communication retry

Gi-Parame | GW-Param3 | Glimode Select.l

|invalid

fralia

Led Le] Lo Lef

count |2

Close |

e Latchin ERR_T/C

e SERVO-OFF in ERR_C

. Select whether to continue the error even in
recoverable condition after ERRT and ERRC
are issued.

. Select whether to turn the servo OFF on the
connected axes when ERRC is occurred.

e unit velocity (Only Direct Indication Mode): Select the unit for speed from 1.0mm/s and

e Internal communication retry

2) GW-Param 2

iii] Setting Specialty Parameters x|

I GTJI—Para.mSI Glimode Selectl

Fulltime Fan run

Fan round monitor

BATT Charge Volt monitoring IDN

RTC function

0.1mm/s.
count . Set the number of communication retries with
the connected axes in AUTO mode.

finvalid

fralia

Lel Lef Lo Led

finvalia

Close |

* Fulltime Fan run

¢ Fan round monitor

* BATT Charge Volt monitoring :

« RTC function

Select whether to always drive the fan even in AUTO
mode.

Select whether to/not to monitor the fan rotation speed
with the monitor function.

Select whether to/not to monitor the absolute battery
charge voltage.

Select whether to use the calendar function.

237

|00] Bumes Jsjsweled Aemajes) 1Noqy 6°€ I



3.9 About Gateway Parameter Setting Tool I

Mcon

238

3) GW-Param 3

iii] Setting Specialty Parameters I . ﬁl

GU-Paran | GU-Parau? | 3

Delay Time after Shutdown Release [msec]

I Glimode Select I

[0

Close

e Driver Time after Shutdown Release

4) GW mode Select

Set the latency (interval) for when supplying the
power to the driver boards on Slot 0 to 3 in turns.
It is used in purpose to reduce the in-rush
current by making the timing different for power
supply to the driver boards when two or more
driver boards are mounted.

Do not attempt to turn on and off the MP
individually by using the drive cutoff connectors
when this time is to be set as it can be a cause of
alarm generation.

=
Enable SW ]invalld j
BYTE swap ]1mralld :I
WORD swap in D-WORD Data ]invalld j
Enable SW in AUTO mode [invalia =l
Close
Enable SW . Select whether to activate/inactivate the enable switch
in TP.
BYTE swap . Set the byte swap. [Refer to 4)-1 in this section.]

WORD swap in D-WORD Data : Set whether to swap the W-word sized data with word
size. [Refer to 4)-2 in this section.]
: Select whether to activate/inactivate the enable switch

Enable SW in AUTO mode
in AUTO mode.
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4)-1 BYTE swap: Swap the upper and lower in the sent and received data in byte unit. Set
this considering the connected host system if necessary.

TF[1E[ 1D|1C| 1B| 1A |19 18| 17[16|15]| 14| 13| 12| 11|10(F |E|D|C[B|A |9 |8 |7 |6 5|4 [3|2]|1]|0 .
MCON ° eo: ON
Input .
reqister O: OFF
ON/OFF|o [o[e[e[o[e]ofofo|o|o[e[o]o]e]o[e[e]lo[o|[e|e|[o[e[e[oc]e[o[e][o|e]e
Hexadecim 3 4 1 2 © D A B
al

PLC: TF|1E|1D|1C[1B[1A[19 (18|17 |16 |15[14 [13|12|11|10|F [E|D|C|B|A[9 |8 | 7|6 |5|4|3|2|1 |0
RWwnn

ON/OFF|o0|o|Oo|®e|O|O|@®@|O|O|C|®@|@®@|O|@®@|O|O|@|OC|@|/O|@|O|(06|0|@/@|Of(OC|0|(/0®|O|@

Hexadecim 1 2 4 A B D
al

MCON 1F|1E [1D|1C [1B|1A [19 (18|17 [16 (15|14 |13 |12 |11 |10|F |[E|D|C|[B|A|[9|8 |7 |6 |5[4[3|2|1]|0

Output
reqister

ON/OFF|o|jo|e (e O |®@|[O|O|O|O|O|@®@|O|O|@®@|O|@®@|@|/O|OC|®@|@|O(@|®@ | OC|®@|C|®@|/OC|O®|@®
Hexadecim 3 4 1 2 c D A B
al

pPLC: TF[1E|1D|1C[1B|1A|19]|18 |17 |16|15[14|13 (12|11 |10|F |E|D|C|B|A |98 | 7|6 |5|4[3|[2]|1 |0
RWrnn

ON/OFF|o|o|o |e o |Oo|e|C0|O|O|@e|/@|O|@|O|C|@/O|j@|O(@®@/Of/@|@6|@®@/@| OO @@ O

Hexadecim 1 2 8 4 A B C D
al
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4)-2 WORD Swap in D-WORD Data: Swap the upper and lower in the W-word sized sent
and received data in word unit.
Set this considering the connected host system if

necessary.
MCON |[1F [1E|1D|[1C|1B|1A (19 [18 [17 (16|15 |14 [13 12|11 (10| F [E|[D|C|[B|A|9 |8 | 7|6 |5|4|[3|2|1]|0 .:ON
Input o: OFF
reaister

ON/OFF|@e|o|e |0 |@e|O| e /@ |[@e/@e|O|jO|/@|@|OC|@|C|O|OC|@|[OC|C|@|O|O|O|@|@|O|@|O]|O
Hexadecim A B Cc D 1 2 3 4
al

PLC: TF|TE[1D [1C|1B[1A |19 |18 |17 |16 (15|14 [13[12|[11|10|F [E[D|C|B|A|[9|8| 7|6 |5|4[3[2[1]|0
RWwnn

ON/OFF|o|o|o|e O |O|@|O|O|O|@|@|O|@|O|O|@|O|®@|/O|@/O|®@|@ @ /@ O[OC|@|@|O|@

Hexadecim 1 2 3 4 A B © D
al

MCON [1F|1E|1D [1C|1B[1A|19|18 |17 (16|15 (14 [13[12|11|10|F |[E|D|C|B|A| 9|8 |7|6|5 |4
Output
reaister

w
N
o

ON/OFF|@e|o|@e (O |@e|O (e /@e|@e|@e|Of(O|@ /@ O|@[OC[O|C|@|C|C|@|O|C|O|@|@®@|/O|@®@|O]|O

Hexadecim A B © D 1 2 3 4
al

PLC: TF|1E|1D[1C [1B[1A [19[18 |17 |16 (15|14 13|12 |11 |[10|F |E|D|C|B|A|9|8|7|6|5|4|3|[2]|1]0
RWrnn

ON/OFF|o|o|Oo |@e |00 |@|O0O|O|OC|@|@|O|@|O|OC|@|O|(@|OC /@[O0 |/06 /0|06 /OO (00 O]

Hexadecim 1 2 3 4 A B c D
al
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5) Time Setting
Time5etting @

8/2/2012 1:33:20 PM

(" Manual

year month day hour minute second

s s s e e R

Confirm ‘ Write |

By selecting Time on PC, the current time on the PC is acquired and set to MCON. If Set
Manually is selected, desired time set in the clock edit in the window can be set in MCON.
Click “Write”, and the time setting is transferred to MCON and the data is written in.
Clicking on the Confirm button and the clock data currently retained in MCON can be read
and displayed.

& Caution: The clock (calendar) function in MCON can be retained for approximately 10 days
(reference) after the power to MCON is turned OFF.
Once the clock data is lost, the time passed since the power is turned back on as
2000/1/1 0:00:00 is displayed as the current time.

6) Unit No. Setting

4 )

unit Mo,

[ Multi Drop enable

UnitHo. m
Top Lxis No l—_l

This setting is to be conducted when 2 units of MCON are to be connected to the PC
software at the same time.
(It is not necessary to have this setting done for 1 unit of MCON.)

¢ Multi Drop enable : Tick in the box if the setting in this window is to be activated.

¢ Unit No. : Set the unit number of MCON.
e Top Axis No. . Set the top axis number of MCON composition axes.
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7) EtherNet/IP Setting (Setting to be established for EtherNet/IP type)

EtherNet/IP Setting

IP address
Subnet mask

Default gateway

ARG
5. 5.[ .

0

M|

¢ |P address
e Subnet mask

: Set IP address for MCON.
: Set subnet mask.

* Default gateway : Set default gateway.

8) 1/0 Data (Register Monitor)

Register Manitor
Master -> Gateway Gateway -> Master
Lddress Data H Address Data Ii‘
+00 aooag +00 3100
+01 0000 +01 0000
+02 0000 +02 0000
+03 a0oo +03 0000
+04 0000 +04 0000
+05 000a +05 0000
+06 0000 +086 0000
+07 0000 +07 0000
+08 0000 +08 0000
+09 aooag +059 0000
+0R 0ooag +0R 0ooo
+0B aoog +0B oooo
+0C aooo +0C 0000
+0D 0000 +0D 0000
+0E 0000 +0E 0000

+0F 0000 ;J +0F 0000 LJ
|errJlms RIREES = :

/

Data Reading Frequency

Display Switchover SYNC Scroll

In this register monitor window, shows the data that Gateway Unit has received from the
host (master) and the data sent back to the host (master).

¢ Data Reading Frequency

e Display Switchover
e SYNC Scroll
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Select the frequency of displayed data update from 100 to
500ms.

. Select from binary and hexadecimal for the display.

: Tick in the box to make the list of the sent and received data
scrolled together.
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9) Diagnosis Information

ﬂ Diagnestic Information
3can time[msec] a
ERR_T counter 0 Clear
ERR_C counter 0 Clear
EMG counter 1 Clear

The number of the communication error (ERRC and ERRT) occurrence and number of the
emergency stop (EMG) detection can be counted.

10) Alarm List

fii] AlarmList .

Record | Code | Content ‘ Detail |Aﬂdrﬁss ‘ OccTime H
a 843 ABS charge circuit err. o iy 2015/08/04 22:08:39
1 BER DB Pa[amEL’:EI type mismatch. 0008 s 2015/08/04
2 843 MBS charge circuit err. e i 2015/08/04 22:08:
3 FFF Power up .{nm: error) G == 2015/08/04 22:08:36
n e S e, e EErr
5 I —_ —_— —_— —_
6 = T [ = e
7 B —_ —_— —_— —
8 e T e s s
E I —_ —_— —_— —_
10 - — —- —- —
gl - — —- —- —
12 T SRS i s EEng
13 - - T . -
14 S e e = e
15 — — — —— -—— Ll

Refresh
Clear
Save

x|

Click on the “Update” button and the alarm list is read again from MCON.
Click on the “Clear” button and the alarm list retained in MCON are all deleted.

Press “Save” button and the alarm list retained in MCON will be saved in CSV format.

Refer to Chapter 9 Troubleshooting for the details of the alarms.
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3.9.4 Operation Mode Setting

il Parameter Configuration Tool for 1AI GateWay Unit - 1 ) P ] 4 |
File  Setting Monitor  Help
S /\ 2)
Port Config | Read | Write | & Direct,Dositioner - RemoteI/O// L 3)J
Network Type |CC—Link rDrive Unit0 (Axis0,Axisl) /
i i 7 3 [ Axis0
Addrere |1 Ll |D1rect Indicationl (Size:8W) _'_,l o5
Baud Rate | 10Mbps j
—Drive Unitl (AxisZ,Axis3)
E lixzize Bew
IUndef:Lned j iy
[7 Aui=3 Rew
Information
Mode — Ver.l mode ~Drive Unit2 (Axisd,Axis5)
Remote net — [T Asizd Rav
Extend Cyclic setting — aingle Jncerined j Wi e
xish5 R
Station (nt — 4 station
Feadeias Umihian RIUL —Drive Unit3(Axis6,Axis7)
m T J [T Axis6 RE=w
Undefined v
| [ Axis? Revw
iBﬂudrat.E {bps) : 38400 Port:COM23 2.0.0.0

Operation mode setting is to be conducted in the following procedures.
1) Select ™" which mode you will use from Direct, Positioner Mode (those other than
Remote 1/0 Mode) and Remote 1/0 Mode.

2) Select M2 an operation mode for Drive Unit 0 (AXO: 1st axis, AX1: 2nd axis).

3) If making one of the axes for Drive Unit O the reserved axis (unused axis), tick on “Axis 0
Rsv” or “Axis 1 Rsv” "*® peside the operation mode setting box.

4) Once the operation mode for Drive Unit O is selected, selection of an operation mode for
Drive Unit 1 (AX2: 3rd axis, AX3: 4th axis) becomes available. Select a desired operation
mode. Also, if there is a reserved axis, tick on “Axis 2 Rsv” or “Axis 3 Rsv” beside the
operation mode setting box.

5) Once the operation mode for Drive Unit 1 is selected, selection of an operation mode for
Drive Unit 2 (AX4: 5th axis, AX5: 6th axis) becomes available. Select a desired operation
mode. Also, if there is a reserved axis, tick on “Axis 4 Rsv” or “Axis 5 Rsv” beside the
operation mode setting box.

6) Once the operation mode of Drive Unit 2 is selected, selection of an operation mode for
Drive Unit 3 (AX6: 7th axis, AX7: 8th axis) becomes available. Select a desired operation
mode. Also, if there is a reserved axis, tick on “Axis 6 Rsv” or “Axis 7 Rsv” beside the
operation mode setting box.

Note 1 Remote I/O Mode and other modes cannot be set at the same time. When Remote
I/0 Mode is selected, the operation mode for all the actuator will become Remote I/O
Mode.

Note 2 For MCON, setting of drive units in individual is the basic concept.

Note 3 In case that the actuator will not be connected to an axis that is checked as the
reserved axis, set Parameter No. 158 “Valid / Invalid Axis Setting” to “1: Invalid”.

Even if the total number of the used axes is an odd number, have one more axis at
the end and input as a reserved axis to make an even number. It is necessary to
secure as much area as when not set as a reserved axis even if set as the reserved
axis.
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3.10 Fieldbus Status LEDs

The communication status of the fieldbus can be checked.

3.10.1 DeviceNet

Coo coo

Osys
EMG MODE

TERR CERR

MS NS

O: llluminating, x: OFF, x: Flashing

Symbol Ccl;:glri‘t?on Color Description
SvS @) Green  |Ready
(System status) O Orange Alarm generated
x - Power is OFF or in initializing
EMG [ ) Red Emergency stop
(SItE;;L?Sr)gency stop x - Normal
MODE O Green  |AUTO Mode
(AUTO/MANU status) x - MANU Mode
TERR O Orange Controller internal communication error
(Controller internal
communication status) x - Normal
C ERR O Orange Fieldbus communication error
(Fieldbus
communication status) X B Normal
O Green  |Online (Normal)
Online (Even though the network is established
ﬂ? Green normally, the master does not identify as
MCON)
NS O Orange  |An error occurs.
* Orange I(;lo response returned from another slave
Fieldbus eviee
status ﬁ? <A7 G“?e“’ Orange In self-checking process.
(Blink by turn)
O Green Communication in normal condition
). ¢ Green Parameter setting error
MS O Orange It is caused by the hardware breakdown.
3 Orange |Light malfunction
Green/Orange

* %

(Blink by turn)

In self-checking process.
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3.10.2 CC-Link

Osys
EMG MODE

TERR CERR

ERR

O: llluminating, x: OFF, ¥¢: Flashing

Lamp o
Symbol Condition Color Description

VS O Green |Ready
(System status) O Orange |Alarm generated

X - Power is OFF or in initializing
EMG @ Red |Emergency stop
(Emergency stop
status) x - Normal
MODE O Green |[AUTO Mode
(AUTO/MANU status) x — MANU Mode
TERR ) @ Orange |Controller internal communication error
(Controller internal
communication status) x - Normal
C _ERR @ Orange |Fieldbus communication error
(Fieldbus
communication status) x - Normal

® o An error occurs. (CRC error, station No. setting
range .
error or baud rate setting error)

Fieldbus ERR * Orange Station number or baud rate changed after the
status power-on

X - Normal

RUN O Green |Communication in normal condition
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3.10.3 PROFIBUS-DP

(RO

SO E]

o EEEEEEE |
r o [

I]EI

1
a
]
]
a
a
a

0

BB
CET-X-1-)

Osys
EMG MODE

TERR CERR

MS NS

O: llluminating, x: OFF, ¥¢: Flashing
Symbol C(L_r?c;?t?on Color Description
SYS (?rraenegne Zlilarr(’jr\ygenerated

(System status)

Power is OFF or in initializing

X

EMG ‘ Red Emergency stop
(Emergency stop
status) x - Normal
MODE O Green |AUTO Mode
(AUTO/MANU status) x - MANU Mode
TERR O Orange |Controller internal communication error
(Controller internal
communication status) x - Normal
C _ERR @) Orange |Fieldbus communication error
(Fieldbus
communication status) X - Normal

@) Green |Online (Normal)

* Green Online (Even though the network is established

NS normally, the master does not identify as MCON)
Fieldbus O Orange er;oer;ror occurs. (Parameter error or initializing
tat
status O Green |Initializing is completed.
MS * Green Initializing completed and in self-checking
process
O Orange |An error occurs. (Exceptional error)
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3.10.4 CompoNet

@)

oo oo o

oo ooo

oo ooo

T [ e [ [ =1 m
EEECOOCOEE]
| o Q

T [ =2
an nq no : E:
e

oo
oo
()

Osys
EMG MODE

TERR CERR

MS NS

-1
O: llluminating, x: OFF, Y¢: Flashing
Symbol Ccl;:(;nit?on Color Description
VS O Green (Ready
(System status) O Orange |Alarm generated
X - Power is OFF or in initializing
EMG ) Red |[Emergency stop
(Emergency stop
status) x - Normal
MODE O Green [AUTO Mode
(AUTO/MANU status) x - MANU Mode
TERR @) Orange |Controller internal communication error
(Controller internal
communication status) x - Normal
C ERR @) Orange |Fieldbus communication error
(Fieldbus
communication status) x - Normal
@) Green |Online (Normal)
Online (Even though the network is established
<A7 Green |normally, awaiting for being identified as MCON
by master)
NS O Orange Node address duplication error, slave address
) wrongly established
Fieldbus Y Orange |No response returned from another slave device
status " _ Power is OFF, under reset operation, under
initializing process
O Green |Communication in normal condition
MS O Orange |Malfunction of hardware
Orange |EEPROM reading failed in initializing process

Power is not ON, under reset operation
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3.10.5 EtherNet/IP

EERCEEEE]
EEL OO EE]

I T
D e

Osys
EMG MODE

TERR CERR

MS NS

O: llluminating, x: OFF, ¢: Flashing

violation, recoverable with rebooting

Symbol CcIJ_:énit?on Color Description
VS O Green |Ready
(System status) O Orange |Alarm generated
X — Power is OFF or in initializing
EMG . Red Emergency stop
(Emergency stop status) x — Normal
MODE O Green |AUTO Mode
(AUTO/MANU status) x - MANU Mode
TERR O Orange |Controller internal communication error
(Controller internal
communication status) x - Normal
C ERR O Orange |Fieldbus communication error
(Fieldbus communication
status) x - Normal
O Green |Online (Communication in normal condition)
Online (Even though the network is established
ﬂ? Green |normally, the master does not identify as
MCON)
NS @) Orange Communication error (such as IP address
duplication)
* Orange Communication error (Communication timeout
i has been detected)
;'::Sgus x - Power is OFF or IP address not established
O Green |Communication in normal condition
* Green Construction informa_tiqn _se.tting is iqgomplete,
or scanner (master) is in idling condition
MS O Orange Malfgnction of hardware (board replacement
required)
* Orange Initializing error, light error such as setting
X

Power is OFF
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3.10.6 EtherCAT

EEROCEEBE] T
EEEOOLEE]
I

DD

TEa o E &

EID

Osys
EMG MODE

TERR CERR

RUN ERR

O: llluminating, x: OFF, ¥¢: Flashing
Symbol Ccl;r?criri]tFi)W Color Description
VS O Green  |Ready
(System status) O Orange Alarm generated
X - Power is OFF or in initializing
EMG ‘ Red Emergency stop
(Emergency stop
status) x - Normal
MODE O Green  |AUTO Mode
(AUTO/MANU status) x - MANU Mode
TERR O Orange |Controller internal communication error
(Controller internal
communication status) x - Normal
C ERR @) Orange |Fieldbus communication error
(Fieldbus
communication status) x - Normal
O Orange Communication component (module) error
Construction information (settings) error
)¢ Orange ™" |(Information received from the master cannot
ERR be set)
(Note 3) |COmmunication section circuit error
) * Orange (Watchdog timer timeout)
;'::Sts)us x - No abnormality or the power is OFF
O Green Normal communication (OPERATION)
condition
RUN D¢ Green """ |PRE-OPERATION condition
3 Green "2 |SAFE-OPERATION condition
O Orange Communication component (module) error
X

Initializing (INIT) condition or Power is OFF

Note 1 ON: 200ms, OFF: 200ms
Note 2 ON: 200ms, OFF: 1000ms
Note 3 ON: 200ms, OFF: 200ms, ON: 200ms, OFF: 1000ms

250




Mcon

* Timing of LED flashing

ON
(Note 1) blinking 200 | 200
“ms | ms
OFF —
ON
(Note 2) single 200 | 1000 200
flash = ms AR ms h ms L
OFF —
ON
(Note 3) double 200 | 200 | 200 | 1000 ]
flash ms | ms | ms | ms 4
OFF —
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3.10.7 PROFINET-IO

SI0m|

EERCEEEED
=] S | N | O | =
I

EIIJ
._ L|ofs

1

=== ==

1]

[] e

Osys
EMG MODE

TERR CERR

MS NS

O: llluminating, x: OFF, ¢: Flashing
Lamp .
Symbol Condition Color Description
@) Green | Ready
SYS
(System status) O Orange | Alarm generated
x - Power is OFF or in initializing
EMG () Red | Emergency stop
(Emergency stop
status) x - Normal
MODE @) Green | AUTO Mode
(AUTO/MANU status) % _ MANU Mode
TERR @) Orange | Controller internal communication error
(Controller internal
communication status) X - Normal
C .ERR O Orange | Fieldbus communication error
(Fieldbus
communication status) X - Normal
O Green Online (Communication in normal
condition : RUN status)
Online
NS * Green | Not identified by master : STOP status)
N _ The power is OFF or there is no
connectable MCON.
@) Green | In the normal operation
i\(1 Green | Network under diagnosis
Fieldbus Y2 Green | Engineering tool identifying nodes
status .
) Red Exception error gengrated
(Hardware malfunction)
s Note 1) Settings and actual network construction
*1 Red do not match
2 Red IP address not established
i\z3 Red Station name not established
*4 Red Internal error occurred

X

Power is OFF or in initialization

Note 1 The continues to flash for number of times stated beside the star mark () in every

0.25sec.
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3.10.8 SSCENTII/H

Refer to status LED of SSCNETII/H, SSCNETII/H Applicable Controller Instruction
Manual (ME0352).

3.10.9 MECHATROLINK-II

Refer to status LED of MECHATROLINK-II, MECHATROLINK-II Applicable Controller
Instruction Manual (ME0317).

3.10.10 EtherCAT Motion

Refer to status LED of EtherCAT Motion, EtherCAT Motion Applicable Controller Instruction
Manual (ME0367).
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Feature dedicated for servo motor type

Chapter 4 Vibration Suppress Control Function

The vibration suppress control function suppresses vibrations of loads induced by our
actuators.

The function can suppress vibrations in the same direction as the movement of the actuator in
the frequency range from 0.5Hz to 30Hz.

Measure the frequency of the generated vibration and set it to the parameter. Three
frequencies can be defined as parameters. Specify the parameters in the position table to
reflect them on suppression of vibrations generated by the operation. For a single moving
command (position data), only a single parameter can be set.

(Note) This feature is limited only to the servo motor type actuators.
Cannot be used in direct indication mode
Before this function can be used, you must read the cautions described on the next
page.
[Functional Operation Image]
The figure below shows an example in which two actuators are subject to 2-axis combination.
Actuator A is moved to cause actuator B corresponding to a joint to be vibrated. Measure the
vibrations of B in the direction in which A is moved and make proper vibration suppress control
in the direction to suppress the vibrations of B. Vibrations of Actuator B caused by the
movement of B cannot be suppressed by Actuator A.

* No setting of vibration suppress control Y¢Setting of vibration suppress control

[ —

Vibration in axis
moving direction

L— -- -- ! L— - -- + B
1 ~ B ] 1 [ - - I oint)
ey — 5 i m—

(Joint)
A A
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& Caution:

e Use of Frequency Analysis Tool for Anti-Vibration Control
If using the frequency analysis tool for anti-vibration control installed in the PC software, it
is necessary to get the key file (Fam.dll), copy and store it in the same folder as the
executable file (RcPc.exe) of the PC software.

Please contact IAl for the key file.
Refer to “Chapter 14 Frequency Analysis Feature for Anti-Vibration Control” in the RC PC
Software Instruction Manual for how to operate.

e Vibrations subject to vibration suppress control
It is the vibration of the load generated by IAl actuator, and is in the same directions as the
actuator movement.

e Vibrations not subject to vibration suppress control
1) Vibration whose source is not the operation of the actuator
2) Vibration in a direction different from the direction in which the actuator, or the vibration

source, is moved.
3) Vibration of vibrating object itself (This function moves objects easily vibrated without
vibrations and cannot suppress vibrations already generated.)

e Conditions in which vibration suppress effect can hardly be obtained
1) When the frequency to control is the same value as the mechanical angle of the motor

(motor rotation) or the electrical angle of the motor
Frequency of motor’'s mechanical angle (motor revolution):
operation speed [mm/s]/lead length [mm]
Frequency of motor’s electric angle:
4 times of frequency of mechanical angle for servo motor installation axis
Example 1: Servo motor installation axis
For lead length 20mm and operation speed 100mm/s:
Frequency of mechanical angle (motor revolution) : 5Hz
Frequency of electric angle (four times of frequency of mechanical angle) : 20Hz
2) When a higher speed response is required for the vibration control than the set speed
control response, the speed response is not able to catch up with the vibration control.
3) In case of a system shown in the figure on the right,
the vibration cannot be controlled directly by the
actuator, thus the effect may be only small or even
nothing.

Linear guide

S

vibration

e Vibration suppress control unavailable in home return and pressing operations
Home return and pressing operations cannot suppress vibrations. Operating the vibration
suppress control function in pressing causes 0A2 “position data error” to occur.

e Prohibition of simultaneous use of vibration suppress control with feed forward gain
The vibration suppress control function cannot be used with feed forward gain
simultaneously.

e Prohibition of switch to use vibration suppress control during moving operation.
Switching between vibration suppress control and normal positioning is disabled during
movement of the actuator. Any switching command causes 0C5 “lllegal control system
transition command error” to occur.

e Response of vibration suppress control
Vibration suppress control has time lag from speed command in the operation plan. This
makes cycle time longer.

Lower the setting frequency is, longer the time lag is.

e Consideration of servo gain
If the servo gain setting is not conducted properly, the effect of the anti-vibration control
may get dropped. First adjust the servo gain prior to setting of vibration suppress control.
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4.1 Setting Procedure

To use the vibration suppress control function, make proper measurements and settings
depending on the procedure described below.

Before setting vibration suppress control _No 1) Provide start setting
1) Are steps up to trial adjustment 2 in according to Starting
Starting Procedure completed? Procedure.
{ Yes
Confirmation of vibration to be suppressed This function cannot suppress
Check the root cause of vibration by having —>No the vibration. Take other
operation in AUTO Mode. Is vibration source measures.

our actuator? Is vibration direction the same
as moving direction?

d Yes

Measurement of Natural frequency

Measure the Natural frequency by any of the following methods:

o Use the frequency analysis tool for anti-vibration control
installed in the PC software.
Make preparation by referring to “Use of Frequency Analysis
Tool for Anti-Vibration Control” in the caution note in the ——
previous page.

e Use of measuring instrument such as vibration meter or
acceleration pickup.

e Calculation from video image data.

1

Setting of parameter for vibration suppress control
[See next page.]
o Set the measured natural frequency in the parameter.

(Note) With the frequency analysis tool for anti-vibration control
installed in the PC software, it is able to write
parameters from the tool.

o Set related parameters.

A

Setting of vibration suppress control parameter set No.
Set the anti-vibration control parameter set number to be used to
the position number that anti-vibration of the position table is
required.

| v
Test run (check of vibration suppress effect) “No

Operate the actuator.
Is sufficient vibration suppress effect obtained?

d Yes

Now the settings are completed.
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4.2
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Settings of Parameters for Vibration Suppress Control
Set the parameters associated with vibration suppress control, which are listed in the table
below.
Parameter | Parameter .
No. Set No. Parameter Name Unit Default | Input Range
97 Dam_pl_ng characteristic Rate 10 0 to 1000
coefficient 1
98 1 |Damping characteristic Rate 1000 0 to 1000
coefficient 2
99 Natural frequency 1/1000Hz 10000 500 to 30000
100 Notch filter gain Rate 9990 1 to 20000
101 Damping characteristic Rate 10 0 to 1000
coefficient 1
102 p  |Damping characteristic Rate 1000 0 to 1000
coefficient 2
103 Natural frequency 1/1000Hz 10000 500 to 30000
104 Notch filter gain Rate 9990 1 to 20000
105 Damping characteristic Rate 10 0 to 1000
coefficient 1
106 3 |Damping characteristic Rate 1000 0 to 1000
coefficient 2
107 Natural frequency 1/1000Hz | 10000 500 to 30000
108 Notch filter gain Rate 9990 1 to 20000
109 Default vibration suppress No. 0 Oto3
110 Stop method at servo OFF 0 0,1

[1

[2

[3

—_—

—_—

Damping characteristic coefficient 1, 2 (Parameter No.97, 98, 101, 102, 105, and 106)
In this section, do not change.

Natural frequency [1/1000Hz] (Parameter No.99, 103 and 107)

Set the natural frequency of the load measured. It can be input directly to the parameter
from the frequency analysis tool for anti-vibration control included in the PC software if the
tool is already used. [Refer to the Instruction Manual of the RC PC software.]

Set the specific frequency of the loaded object close to the setting so a higher anti-vibration
performance can be obtained.

[Reference] Other vibration measuring methods
¢ Use of measuring instrument such as vibration meter and acceleration
pickup
e Calculation from video image data

—_—

Notch filter gain (Parameter No.100, 104 and 108)

Set the notch filter gain following the table below in response to the measured specific
frequency of the loaded object. See the table below for reference. Provide fine adjustment if
overshooting occurs.

If the notch filter gain setting is too high, overshooting would occur during the settling time.
If the notch filter gain setting is too low, undershooting would occur during the settling time.

Measured Natural

Frequency [Hz] Setting Value of Notch Filter Gain

0.5 9900
1 9980
21030 9990
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4.3 Setting of Position Data

[4] Default vibration suppress No. (Parameter No.109)
When a position is written into a position table not registered yet, the initial value set to this
parameter is automatically entered in the “Vibration suppress No.” field. To change the
setting, edit the position table later.

0: Normal positioning control (default)

1: Use Anti-Vibration Control Parameter Set 1
2: Use Anti-Vibration Control Parameter Set 2
3: Use Anti-Vibration Control Parameter Set 3

[5] Stop method at servo OFF (Parameter No.110)
The table below shows the relationship between the values of Parameter No.110 and stop
commands.

Stop Method at Servo OFF  Setting Value

0 : Sudden Stop

1 : Deceleration and stop

Stop Command Vibration Normal Vibration Normal
suppress positioning suppress positioning
control control control control
Anti-vibration Normal
Pause deceleration deceleration
stop and stop o .
Servo OFF Anh-wbrapon Norma!
deceleration | deceleration
EmergI;Eency Stop Sudden stop by stop and stop
rror

(Operation-cancellation

level alarms)

emergency stop torque

Error
(Cold start)

Sudden stop by emergency stop torque

To make the anti-vibration control effective, set the parameter set number to be used in
Anti-Vibration Number Column in Position Data.
(Note) The vibration suppress control function cannot be used in pressing operation.

" . Accele- | Decele- . Thresh- | Positioning Acceleration/ . Vibration
Position | Velocity X R Pressing . Zone+ | Zone- . Incre- Gain Stop
No. e (e ration ration %] old width [ (i Deceleration mental set mode suppress
[G] [G] [%] [mm] mode No.
0
1 0.00 50.00 0.01 0.01 0 0 0.10 0.00 0.00 0 0 0 0 0
2 50.00 50.00 0.01 0.01 C 0 0.10 0.00 0.00 0 0 0 0 1
3| 5000 | 50.00 0.01 0.01 50 0 010 | 0.00 | 0.00 0 0 0 / 3
2 = /V

Set natural frequency 1 (enabled)

Set natural frequency 3 (Alarm: It cannot be in
common with Error. 0A2
Position Data Error
Pressing Operation.)
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|| Feature dedicated for pulse motor type ||

Chapter 5 Collision Detection Feature

This controller is equipped with a feature to stop immediately when the actuator is hit on an
object during operation.

Understand this chapter well to avoid any trouble in operation and safety.

Collision detection feature is a feature that stops the operation by generating an alarm and
turning OFF the servo when the command current exceeds the set value. The range for
detection also can be set.

&Warning: This feature is a supportive feature to reduce the damage to a work piece in
case of an emergency.
It does not mean to compensate in any unexpected damage.
The setup of this feature is necessary to be adjusted to an expected collision,
and the optimum value differs depending on the system. Well confirm the
status before use.

5.1 Collision Detection Judgement

Judgment is made as a collision when the current position is in the range of the position zone,
for longer than the time set in the parameter ' and the current has exceeded the threshold 2,
and it turns ON PIO Load output judgment (LOAD) signal and turns the servo OFF after
generating the collision detection alarm.

*1 Parameter No.50 Load output judgment time
*2 “Threshold” in the positioner table.

©Example of judgement (when judgment time is 255ms)

Not counted as Current drops due
out of range Collision occured to load fluctuation
Current
/

When moving from
current limiting value —

Currentsetin — —{— -/ "— — — — — el e
“Threshold” N—

] l [«20msec- T5msec:

Movement Into positon Count start
start position ~ zone range
(judgement start) Counting to 200 ——————————

Counting down to 180

— Time Counting up to 255
Coliision §
judgement

LOAD
Collide detection alarm (ODF) ~ Alarm
Y occured
Servo Controll 3] Servo OFF
Controller Status Indicator LED -
llluminating Green Flashing Red
(1Hz)
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5.2 Settings

Have the following settings established when using following function.
1) Select to use feature
Setting can be established in the parameters. Setting of parameter “No0.168 Collision Detection

Feature”
Setting Operation status Alarm level
value
0 Detection not to be conducted (same when set to 2, 4 or 6) —
1 Detection is conducted in position zone setting range.
Detection is conducted in position zone setting range, but | operation cancel
3(Note1) is not conducted in the following conditions. level
¢ The first movement after releasing from a pause
¢ Movement from a stop in the positon zone range
5 Detection is conducted in position zone setting range.
Detection is conducted in position zone setting range, but
7 (Notet) is not conducted in the following conditions. Message level
¢ The first movement after releasing from a pause
¢ Movement from a stop in the positon zone range

Note 1  In this setting, it can avoid a mistake to detect the current during acceleration.

2) Setting of Detection Current Value
Setting is made by inputting 0 (0%) to 100 (100%) in “Threshold” cell in the position table.
Detection is not conducted if set to 0.

3) Setting of Adjustment time
Setting can be established in the parameters. Setting of parameter "No.50 Load Output
Judgment Time”
Position zone : 0 to 9999 [ms] (Initial Value 255ms)

4) Setting of Adjustment Range (position zone)
Set the range in “Zone +” and “Zone —* in the position table. Set a small value in “Zone +” and
“Zone —“.
Position zone : 0.00 to Actuator Stroke Length [mm]

262



Mcon

5.3 Adjustment

Refer to the following when performing an adjustment.
1) Adjustment Range : Avoid the acceleration range, which requires high current”, and set

the range with possibility that collision can occur.

2) Detection Current Value : Considering the movement velocity and weight of a work piece, set

a low value in the range that detection mistake would not occur.
(Set it slightly higher than the current necessary for constant
velocity movement, and tune little by little.)

Detection not made Detection not made
as out of range as out of range
Current Velocity
A A
Threshold Current
50 % R SRR F O LS
y
Position zone
Movement setting range Target position

start position

—  Distance

263

ainjea4 uonoasleq uolisjo) g Jaydeyn .



Mcon

alnjea4 uonosyaQ uoisljo) G Jeydeyn

264



Mcon

Chapter 6 Power-saving Function

6.1 Automatic Servo-off and Full Servo Functions

This controller possesses Automatic Servo OFF (setting available on all motor types) and Full
Servo functions (for pulse motor type only) to reduce the power consumption while the actuator
is stopped. Read the description in this chapter carefully to save power so that the controller
can be operated safely.

Automatic Servo-off function automatically turns the servo OFF in certain time after positioning

process is finished. The next positioning command is issued to turn the servo ON automatically

and achieve the positioning. No holding current flows in the stop state to allow the power
consumption to be saved.

3 types of patterns can be set for the time since positioning complete until servo turned OFF,

and either one can be selected.

In the Full Servo Function ™", it is able to reduce the power consumption (Note) by

controlling the pulse motor which consumes comparatively high current during a stop.

For the power saving function, which of Parameter No.53 or “Stop Mode” in the position table is

to be used is determined by the actuator condition. The details are shown below.

Note 1 Certain amount of stop current is applied to restrain small vibration during a stop to stop
completely. Also, return to the target position will not be performed for the misalignment
in the range of +2 counts from the target position for the encoder value.

(Return operation will be performed even for misalignment of 1 count when the full
servo feature is activated.)

Setting PIO Pattern 0 to 2, 4 PIO Pattern 5
Status
Standby after home return | Power saving function executed
is complete with the values set in Parameter
(Positioning to the target | No.53 (Stop Mode of the
point is not done) position number is invalid)
Standby with the servo Power saving function executed
turned ON after the power with the values set in Parameter
is supplied (Positioning to No.53 (Stop Mode of the
the target point is not position number is invalid)
done)
Standby after the Power saving function executed with the values set in “Stop
positioning is complete to |Mode” in each position number (Setting of Parameter No.53 is
the target position set in invalid)
the position table

uonoun4 Buines-lamod 9 Jeydeyn .

&Waming: Do not use this function if the automatic servo OFF is followed by pitch feed
(relative movement).
Servo ON/OFF may cause slight position shift to occur. If position shift occurs
due to external force during servo OFF, positioning to the correct position is
disabled. It is because pitch feed is operated based on the position at start
used as the base point.

ACauﬁon: Automatic Servo-off Function is not effective while in pressing operation. Do
not use. It becomes effective at completion of positioning. In pressing, the
function becomes effective only when miss-pressing occurs (the status at the
completion of operation without pressing is the same as that at the
completion of positioning).

No retaining torque is provided in automatic servo-off. The actuator can
move with an external force. Pay attention to the interference to the
peripherals and the safety in the installation.
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&Caution: When an operation is made with jog or inching while in operation with the full
servo function, the full servo function will be inactivated. If a movement is
made again on the position number that the full servo function is set valid, the
full servo function will be activated.

6.1.1 Setting of periods taken until automatic servo OFF

Three periods from completion of positioning to automatic servo OFF can be set in the
following parameters in seconds [sec].

Pararg-eter Name Unit Input range \Ilr;;[:]ael
36 Automatic servo-off delay time 1 sec 0 to 9999 0
37 Automatic servo-off delay time 2 sec 0 to 9999 0
38 Automatic servo-off delay time 3 sec 0 to 9999 0

6.1.2 Set of power-saving mode

Select a proper power-saving mode from the conditions below. Set the corresponding value
in the stop mode or parameter No.53 of the position table.

Selection is available from 0 to 3 for the servo motor type and brushless DC motor type.
Selection is available from 0 to 7 for the pulse motor type.

[Refer to 14) Stop mode in 3.3 Set of Position Table.]

vili te Operation after completion of positioning Selectable type

0 Servo ON not changed All type
Automatic servo off in a certain time (set in Parameter

1 All type
No.36)
Automatic servo off in a certain time (set in Parameter

2 All type
No.37)
Automatic servo off in a certain time (set in Parameter

3 All type
No.38

4 Full Servo Control Pulse motor type
Full-servo control for a certain time (value set in

5 Parameter No.36) and then automatically turning servo Pulse motor type
OFF
Full-servo control for a certain time (value set in

6 Parameter No.37) and then automatically turning servo Pulse motor type
OFF
Full-servo control for a certain time (value set in

7 Parameter No.38) and then automatically turning servo Pulse motor type
OFF

& Caution: * No retaining torque is provided in automatic servo OFF. Pay sufficient
attention to the setting because the actuator may be moved by external force
applied to it.

» Do not use the automatic servo OFF if the next moving command is relative
distance specification (pitch feed). Failure to follow it may cause position shift
to occur.

» Do not use the automatic servo OFF in pressing. If used, the pressing force is
lost.

» Automatic Servo OFF would not function in the operation with teaching mode
of PC software.
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6.1.3 Status of positioning complete signal in selection of automatic servo OFF

Automatic servo OFF causes the actuator to be in other than the positioning complete state
due to the servo OFF. Positioning complete signal (PEND) is turned OFF. Changing the
PEND signal to the in-position signal judging whether the actuator is stopped within the
positioning width zone instead of the positioning complete signal allows PEND not to be
turned OFF during servo OFF.
This setting is reflected on complete position numbers PM1 to PM** in PIO patterns 0 to 2
confirming the positioning complete position No. or current position numbers PE* in PIO

patterns 4.
Define the setting in Parameter No.39.
Value set in Content of PEND Signal outputs during automatic servo OFF
Parameter No.39 signal PEND PM1 to PM** PE**
0 Positioning OFF OFF OFF
Completion Signal
1 In-position Signal ON ON ON
(Note) SYS in the driver status LED lamps on the front panel blinks in green during the

automatic servo OFF.

[For Parameter No.39 = 0]
Operation of actuator

Servo Condition
Completed Position No.
Output (Current position

number output)

Positioning Completion
Signal PEND

[For Parameter No.39 = 1]
Operation of actuator

Servo Condition

Completed Position No.
Output (Current position
number output)

Positioning Completion
Signal PEND

Positioning Automatic servo Positioning
operation OFF standby Servo OFF operation
ON i ON | OFF ON
PM1 to ** =0 PM1 to ** = Qutput | PM1to** =0 | PM1to** =0
(PE** = OFF) (PE*™ = ON) (PE** = OFF) | (PE** = OFF)
OFF ON OFF OFF
E‘Servo OFF Delay g
' Time '
i (Parameter No.36t0 38 !

Positioning Automatic servo Positioning
operation OFF standby Senvo OFF operation
ON i ON [ OFF ON
PMito* =0 | PM1to* = Output PMéﬁlﬂzo PM1 to ** = 0
(PE** = OFF) (PE*™ = ON) (PE** EON) (PE** = OFF)
OFF ON ON OFF

Servo OFF Delay
Time
(Parameter No.36 to 38
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|| Feature dedicated for pulse motor type ||

6.2 Selecting Automatic Current Reduction Feature

When performing a complete stop in the positioning, the current flows in constant amount (Note 1)
regardless of the size of the external force in a normal condition (without using the automatic
current reduction feature). Using the automatic current reduction feature enables to flow the
current considering the influence of the external force, that will be able to save the power
consumption when the transported load is small.
Note 1 Parameter No. 12 “Current Limit Value at Positioning Stop”

To enabled / disabled the automatic current reduction feature can be set in Parameter No. 182.

Parameter Name Unit Input range Initial
No. value
_ 0: Disabled
182 Auto Current Adj. Select - 1: Enabled 0

Shown below is a graph (example) of the current flow volume and velocity command in the
positioning operation in comparison of when the automatic current reduction feature is inactive
and when it is active.

e The automatic current reduction feature: Disabled

) \ Current Flow Volume

! \ — — Velocity Command
Py
‘©
i)
o "
2 <«———Current Limit Value at
g S Positioning Stop
5 .
(@]

Time
e The automatic current reduction feature: Enabled
P "‘ Current Flow Volume
! \ — — Velocity Command

Current/ Velocity

Current flow volume at stop considering external
force influence
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6.2.1
1)

2)

3)

Process When Feature is Active

The same process as the existing complete stop feature will be performed until the current
flow volume reaches the current limit value at the positioning stop (parameter).

The condition will be retained until the target position deviation becomes zero after finishing
the stopping current flow.

Current flow volume will be controlled following the fact of target position deviation.
¢ Current reduced gradually by certain amount when no target position deviation
¢ Current increased gradually by certain amount when there is target position deviation

There are some restrictions as follows to the current flow control.

e When current flow transition of reduction to increasing process is held for more than certain
times, only the increasing process will be held.

e The minimum current volume should be defined for every actuator, and the current flow volume
will be reduced to a certain amount when there is no position deviation.

¢ The maximum current volume should be the current limit value at positioning stop (parameter),
and the current flow volume will be increased to a certain amount.

6.2.2 Caution

(1)

()

Deference in Target Position Deviation due to Encoder Resolution
for Actuator with Lead Length 24 [mm/rev]

1) When the encoder resolution is 800 [pulse/rev], the current flow volume will be decreased
until the target position deviation of 24 / 800 = 0.0300 [mm] occurs.

2) When the encoder resolution is 8192 [pulse/rev], the current flow volume will be increased
until the target position deviation of 24 / 8192 = 0.029... [mm] occurs.

Caution in High-Resolution Encoder

In an actuator equipped with the high-resolution encoder, if the positioning complete status
continues for a long while, the current flow volume rises to the current limit value at
positioning stop (parameter) at last even if this feature is activated. Therefore, note that
power consumption cannot be saved in such a situation.
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|| Feature dedicated for pulse motor type and servo motor type

Chapter 7 Absolute Reset and Absolute Battery

7.1 Absolute Reset

The controller for Simple Absolute Type retains the encoder position information with the
battery backup. Also, connecting the battery-less absolute type controller to an actuator
enables to retain the encoder position information without any battery. For those types, it is not
necessary to have a home-return operation in every startup.
To retain the encoder position information, it is necessary to register (absolute reset) the home

position.

It can be checked on the status LEDs for the driver whether the absolute reset is necessary.

Have an absolute reset completed if the status LEDs for the driver shows the absolute reset is

incomplete.

(Note) For battery-less absolute type, conduct an absolute reset after motor replacement.

(Note) There is no battery-less absolute type and simple absolute type in the DC brushless

motor type.

[1] Status LEDs for Driver

Driver status (condition) and absolute status can be displayed for each axis to be connected.
There is no absolute status display for the incremental type and battery-less absolute type.

LED Display for Upper Connector Axis Numbers (0", 2", 4™ and 6™ axes)

Name

Description

SYS |

Driver for upper connector connection axes numbers (0", 2™, 4™ and 6"
axes)

System status

Green Light is turned ON. : Servo ON

Red Light is turned ON. : Alarm generated, Emergency stop condition
OFF : Servo OFF

1

N
O O O—-

= = = = = O = = =

= O = O = = = O

N
O O O

Absolute Status 1, 2 for driver for upper connector connection axes
numbers (0, 2, 4 and 6 Axis)

The current absolute status is expressed of the patterns of the light in
I-2 and I-1.

-1
-2 Green Light is turned ON.| Red Light is turned ON.
Green Light is |Absolute reset complete |Absolute reset
turned ON. incomplete
Red Light is
turned ON.

Alarm generated

Absolute Status 0 for driver for upper connector connection axes
numbers (0", 2™, 4™ and 6™ axes)

Green Light is turned ON. : Battery fully charged

Orange Light is turned ON. : Battery charging operation

Red Light is turned ON. : Battery disconnected
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LED Display for Upper Connector Axis Numbers (1%, 3, 5" and 7" axes)

SYs SYS || Driver for lower connector connection axes numbers (1%, 3, 5" and 7"
Lo axes)
00 Green Light is turned ON. : Servo ON
Red Light is turned ON. : Alarm generated, Emergency stop condition
| OFF : Servo OFF
2|08 ma -2 Absolute Status 1 for driver for lower connector connection axes
H oo 11—1 numbers (1, 3, 5 and 7 Axis)
110 il oo The current absolute status is expressed of the patterns of the light in Il
ol ol oe II-2 and 11-1.
H @@
e 22 111
210|H o@ — —
W mm I1-2 Green Light is turned ON. | Red Light is turned ON.
110|5] =@ Green Light is |Absolute reset complete |Absolute reset
A BE turned ON. incomplete
0|0|E| B ——
A Red Light is Alarm generated
turned ON.

II-0 Absolute Status 2 for driver for lower connector connection axes
numbers (1%, 3", 5" and 7" axes)

Green Light is turned ON. : Battery fully charged

Orange Light is turned ON. : Battery charging operation

Red Light is turned ON. : Battery disconnected

The absolute reset is to be done with using a teaching tool such as the PC software. Shown
below are the steps.

[2] Absolute reset procedure from teaching tool

1) Connect the controller with the actuator. [Refer to Chapters 1 and 2.]

2) For Simple Absolute Type, connect the absolute battery box and the controller with the
dedicated cable. [Refer to 2.2 [3] Connection of Absolute Battery]

3) Connect the teaching tool, set the operation mode setting switch on the front face of the
panel on the controller to MANU side, and then turn the power on.

4) The absolute encoder error appears on the teaching tool. Perform alarm reset.

5) Perform home-return operation at servo-ON condition. Once the home return is complete,
the point of origin is memorized at the same time the origin point is established.

In below explains the procedure using each teaching tool:

(1) For PC software
1) Open the position data edit window from IN window, and click on button to reset

the alarm.
B Edit position datalAriz Nod]
B0 |3| s8] E|E] ol rocation] 6.00 alam cods TEE

L T o Tnes
e

@
Bw(-)

-
Fw (+)

7 |Pesitioning (Test mode) | g supyn
speedfion(z] [

B

speed| 30 [mm/s] PR
ome

o

I I f ol
I Hlveach Slow Fast |7 U

2) Click on button in the servo-on status.

B Fit pos : Nl

]
B|o=|8| =(@| B[] » [Location U.UU Alarm code

F Jog I Inc.
e

~

speed 30 fmm/cl
1T |

<= ==
Buw(-) Ew (4]
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(2) For TB-01

1)
[ iz Axis No, U
Alarm HES S $1
Alarm Code i xxxx
Detlai | DEEEK
Address LT Touch [Reset Alm| to reset the alarm.
Tina t 0:08:47
Bock || Reset Al 1
\
2)
[ terun xis Mo, U
Mon i tor | Trial Operation {:I
Edit Position | Alarm List | - -
; , Press [Trial Operation| on the Menu 1 screen.
Edit Parameter | Information |
Backup Dala | Meru? |
3)
[irial teeration Axis No. U
Joa Inching ﬁ::l
Position Movo
——— Press Jog_Inching| on Trial screen.
1/0 Test
henul
4)
s fis o, 0
§Y CFFIE I
Current Pos 0.00 nm S Im: .
T Press [Home| on Job/Inching screen.
@1 ws g ow
s | = (Conduct it in the servo-on status)
& 100 mfs
MV Menu Inching
| _Henut

Adjustment for Repeatability of Home Position

the absolute data has lost, it can be adjusted in Parameter No. 22 Home Return Offset.

number is positive, and subtract if negative) them to the values in Parameter No. 22.

can be put back in any occasions.

In case the home position has changed from where it was previously in an absolute reset after
Mark the home position on the mechanical side at the first startup. From the position where it
has changed from the original home position after the absolute reset, move the actuator to the
marked position with such an operation as JOG operation. Read the coordinates and add (if the

(Note) At this time, note the values in Parameter No. 22 before the adjustment so the setting
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7.2 Absolute Battery (for Simple Absolute Type)

Absolute battery and absolute battery box are enclosed in the simple absolute type controllers.
The absolute battery is used to back up the absolute data.
The absolute battery has a specified position for each axis number. Refer to the figure below to
insert the batteries to the absolute battery box. There is also an instruction for the connector

inserting positions for the absolute battery cable. Connect it properly following the figure shown

below.

e Front View of Absolute Battery Unit with Cover Removed

8th Axis Battery
(Axis No.7)
Connector
inserting position
for cable

5th Axis Battery
(Axis No.4)

7th Axis Battery
(Axis No.6)

1st Axis Battery
(Axis No.0)

3rd Axis Battery
(Axis No.2)

7th Axis Battery
(Axis No.6)
Connector
inserting position
for cable

6th Axis Battery

(Axis No.5) 5th Axis Battery

Connector (Axis No.4)

inserting position||Connector

for cable inserting position
for cable

9%

Connector to
connect with
MCON

274

s
SEREIIIELIERS

(TTTITZIKS
R Gk

D% %% % <
WSS
Petetetoletolotetotets

AX7 AX6 AX5AX4

6th Axis Battery
(Axis No.5)

8th Axis Battery
(Axis No.7)

2nd Axis Battery
(Axis No.1)

4th Axis Battery
(Axis No.3)

|
AX3AX2AX1 AXO

/SAXC
,,,
5 )

o),

4th Axis Battery
(Axis No.3)
Connector
inserting position
for cable

3rd Axis Battery
(Axis No.2)
Connector

inserting position
for cable

2nd Axis Battery
(Axis No.1)
Connector
inserting position
for cable

1st Axis Battery
(Axis No.0)
Connector
inserting position
for cable
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7.2.1 Absolute encoder backup specifications

Item Specifications
Battery model AB-7
Quantity 1 pc/axis (8 units max. / 8 axes)
Battery voltage 3.6V
Current capacity 3300mAH
Nominal 3.6V 3700mAH

Note 1)

Approx. 3 years
(It varies significantly by the effects of the
usage condition)

Reference for battery replacing timing'

Note 1 Replace the battery regularly.

7.2.2 Absolute Battery Charge
Please have the battery charged for more than 72 hours before using for the first time or after
replacing with a new one. The battery gets charged while the controller is supplied with 24V
power.

Data holding time (Reference time when battery is new)

Parameter  |Upper limit of encoder revolution at Reference for Holding time per
No.155 power-off [rpm] battery retaining |hour of battery
setting When the connected  |When the connected  |time [days] charge time
actuator is a model actuator is RCA2-***NA; (reference) [H]
other than RCA2-***NA;
0 100 75 20 6.6
1 200 150 15 5.0
2 400 300 10 3.3
3 800 600 5 1.6

Leaving the controller power OFF for more than the data holding time will lead to a loss of the
data. Have the battery charged as early as possible.

There is life to the battery and the duration for data holding will decrease. Replace the battery
with a new one if the retaining time is remarkably dropped even with enough charging time.

(Example) From Monday to Friday : charge for 8 hours per day, discharge for 16 hours,
Saturday and Sunday : When using with discharge
Connected axis : Any model except for RCA2-***NA

1) If parameter No.155 = 3 setting;
Total charge amount  : Operation hours per day 8 [H] x Retaining time per charge for 1
hour 1.6 [H] x Weekday 5 [days] = 64 [H]
Total discharge amount : Stopped time during night 16 [H] x Weekday 5 [days] + Stopped
time on Saturday and Sunday 48 [H] = 128 [H]

Total discharge amount : 16 [h] x 5 [day] + 48 [h] = 128 [h]

— If starting on Monday with a full-charge, the total amount of the discharge in a week
exceeds total amount of battery charge in 64 [H], thus the fully charged storage
decreases by 64 [H]. Therefore, it is necessary to have the battery fully charged in
every 10-day period.

2) If parameter No.155 = 2 setting;
Total charge amount  : Operation hours per day 8 [H] x Retaining time per charge for 1
hour 3.3 [H] x Weekday 5 [days] = 132 [H]
Total discharge amount : Stopped time during night 16 [H] x Weekday 5 [days] + Stopped
time on Saturday and Sunday 48 [H] = 128 [H]
— If starting on Monday, because the total amount of charge has exceeded the total
amount of discharge, it is not necessary to have a continuous full charge. 4-hour
charge is stored every week.
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7.2.3 Absolute Battery Voltage Drop Detection

Chapter 7 Absolute Reset and Absolute Battery .

276

If the voltage of the absolute battery is dropped, the error detection responding to the voltage is

held.

Voltage P10 Signals Alarm
2.5V 18% or less |Alarm signal *ALM®™* ) OFF  |[0EE Absolute Encoder Error
Detection 2
or
OEF Absolute Encoder Error
Detection 3

Note 1 *ALM are the signals of active low.
After the power is supplied to the controller, they are usually ON and turned

OFF when an error is detected. If the alarm is generated, it will be necessary

fo absolute reset after the battery replacement. (The controller checks the
battery voltage at the time the power is supplied. The controller would not

detect it even if the battery voltage is decreased to the alarm level while it is

on.)

(Note) It is necessary to have the absolute reset to cancel the alarm.
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Chapter 8 Parameter

Parameter data should be set appropriately according to the applicaiton requirements.

When a change is required to the parameters, make sure to back up the data before the
change so the settings can be returned anytime.

With using PC software, it is able to store the backup to the PC. With using a teaching pendant,
it is able to store the backup to the memory card. Write down on a memo when data backup is
not available.

Also, for the purpose of rapid recovery after the investigation of failure unit or replacing the
controller, keep data backup or memo also after the parameter change.

The change to the parameters will be activated after they are edited, written to the non-volatile
controller built-in memory (FERAM), then either software reset or reboot of the power. It will not
become active only with setting on the teaching tool.

& Warning: (1) Parameter setting has great influences on operations of the controller.
Incorrect parameter setting may not only cause malfunction or failure of the
controller to occur but also people and assets to be exposed to risk.

The controller is configured to be applicable to normal operation at
shipment. Before providing certain change or setting for the controller to be
fit to your system, understand the control methods of the controller
sufficiently. Please contact us if you have anything unclear.

(2) Do not turn OFF the power to the controller during the parameter writing.
Parameter cannot be written properly, which may cause an unexpected
operation, and is extremely dangerous.

277

Js1aweled g Jeydeyn .



Chapter 8 Parameter .

Mcon

8.1

Parameter List

Each axis number has the following parameter table. Have the setting and checking on each

axis number.

The categories in the table below indicate whether parameters should be set or not. There are

five categories as follows:

: Check the settings before use.
. Use parameters of this category depending on their uses.
. Use parameters of this category with the settings at shipments leaving unchanged as a
rule. Normally they may not be set.
. Parameters of the category are set at shipment in accordance with the specification of
the actuator. Normally they may not be set.
. Parameters of the category are exclusively used by us for convenience of production.

m O OW>»

Changing their settings may not only cause the actuator to operate improperly but also to
be damaged. So, never change the setting of the parameters.
Category do not appear on the teaching tool.
Also, the unused parameter numbers are not mentioned in the list.

Parameter List (1/5)
E Applicable
No o) Name Symbol | Unit Mo Inbut Range Default factory Mot’?(T pe Relevant
e Y p 9 setting (Note 8 sections
o A|P| D
Zone Boundary 1 Positive mm -9999.99 to Actual stroke on
T | B |side ZONM | 14eq] 9999.99 positive side ™2 | © | © | ° | gap
Zone Boundary 1 Negative mm -9999.99 to Actual stroke on 8.2 [83]
2 | B Iside ZONL | (4eq] 9999.99 negative side *°?| | © | °
- - . mm -9999.99 to Actual stroke on
3 A | Soft Limit Positive Side LIMM [deg] 9999 99 positive side M2 o | o o 52121
- . . mm -9999.99 to Actual stroke on ’
4 A | Soft Limit Negative Side LIML [deg] 0999 99 negative side 2 o | o o
5 D |Home Return Direction ORG - 0 Reverse In accord(sgecze) with o | o o 82[3]
1: Normal actuator
6 | C |push & HoldStopJudgment | gyt | e 0 to 9999 255 olol ol 82p4
] In accordance with 8.2 [9]
7 C |Servo Gain Number PLGO - 0to 31 actuator M2 o | o o 83
8 | B |Default Velocity VCMD [g‘ergg] 13:)‘;/;‘?“3‘0“ s max. S;et‘zz actuator | | o | o | 8278
Default 0.01 to Actuator's Rated actuator's
9 B Acceleration/Deceleration ACMD G max. acceleration/ | acceleration/ o | o o 8.2[7]
deceleration Deceleration "2
L ) mm Actuator's min. In accordance with
10 B | Default Positioning Width INP [deg] resolution to 999.99 | actuator ™2 o o o 8.2 [8]
Current limitation at In accordance with
2] 8 positioning stop SPoOwW % 0to70 actuator M2 -] - 8.2[9]
Current-Limiting Value During o 0to 100 In accordance with| - | o -
"3 | © |Home Retum ODPW & 0 to 300 actuator "2 S I R LA L
Pause Input Disable 0: Enabled
15| B |selection STP . 1: Disabled 0 R R 821
Home Position Check Sensor In accordance
18 E Input Polarity LS - 0to2 with actuator €2 | © | © | - | 82[12]
Servo ON Input Disable 0: Enabled
21| B |selection SON - 1: Disabled 0 ol e | o | 82013
22 | ¢ | Home Return Offset Level OFST [g“e”g‘] 0.00 to 9999.99 \'Ar,'i;c:strlf:tgfefmz, oo o | 82014
Zone Boundary 2 Positive mm -9999.99 to Actual stroke on
23 | B | Gige ZNM2 1 1deg] 9999.99 positive side ™2 | ° | ° | ° | g5
. Actual stroke on '
Zone Boundary 2 Negative mm -9999.99 to LS 8.2[1]
24 | B Side ZNL2 [deg] 9999.99 (r,ftgza)tlve side ol o| o
Note 1 The unit [deg] is for rotary actuator and lever type gripper. It is displayed in [mm] in the teaching tools.

Note 2 The setting values vary in accordance with the specification of the actuator. At shipment, the
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parameters are set in accordance with the specification.
Note 3 A: Servo motor type, P: Pulse motor type, D: Brushless DC Motor
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Parameter List (2/5)
> Applicable
o
No. =2 Name Symbol | Unit (Note 1) Input Range Default factory Mo(t%;e'lg pe Releyant
s setting sections
) A|P| D
25 | A | PIO Pattern Selection IOPN - 0t02,4t06 6 ool o 8?;24[181
1to 250
. mm/s (maximum speed | In accordance with
26 | B | PIO Jog Velocity Joev [deg/s] | for the actuators actuator "2 R R 8207
with 250 or less)
27 | B | Movement Command Type MCT - EI) II%Z\;I 0 o | o o 8.2[18]
Default movement direction 0: Reverse In accordance
28 | B | for excitation-phase signal PHSP - 1: F d ith actuator N2 | © | © - 8.2[19]
detecting movement - rorwar with actuator
Exicitation-phase signal 1to 999 10 - | o -
29 | B | detection time PHSP msec 50 to 999 128 ol o - | 82[0
0: Conventional
I . method
B | Excitation detection type PHSP - 1: New method 1 1 - o - 8.2 [21]
30 2: New method 2
0: Current Control
B | Pole Sensing Type PHSP - 1: Distance Control 1 1 o | - - 8.2 [22]
2: Distance Control 2
Velocity Loop Proportional In accordance 8.2 [23]
31| B | Gain VLPG ) 11027661 with actuator ™°?| © | © | © 8.3
. . In accordance 8.2 [24]
32 | B | Velocity Loop Integral Gain VLPT - 110217270 with actuator V2| © | © o 83
. ) In accordance 8.2 [25]
33 | C | Torque Filter Time Constant TRQF - 0to 2500 with actuator 2| © | © o 8.3
34 | C | Push Velocit pSHY | MM/ Léiacﬁiii‘.’,is In accordance ol ol o 82p6
Y [deg/s] P 9 with actuator M*¢? :
speed
1to 250
. mm/s (maximum speed
35 | C | Safety Velocity SAFV [deg/s] | for the actuators 100 o | o o 8.2 [27]
with 250 or less)
36 | C g‘é}gysﬁx‘e"';”mm OFF ASO1 |  sec 0to 9999 0 olol o
37 | ¢ | Auto Servo-motor OFF ASO2 | sec 0t0 9999 0 ol ol o | 82028
Delay Time 2 6.1.1
38 | B g‘;}gysﬁx‘;'g“’t” OFF ASO3 | sec 0 to 9999 0 ool -
Position Complete Signal 0: PEND 8.2 [29]
39 1 B | Qutput Method ™ PEND - 1: INP 0 °l°]°| 613
. 0: Enabled
40 | C | Home-return Input Disable HOME - 1: Disabled 0 o | o o 8.2 [30]
0: Sensor not
Home position check sensor used In accordance
3 | B | input polarity HMC i 1: a contact with actuator M2 | © | © | - | 82[31]
2: b contact
46 | B | Velocity override OVRD % 0to 100 100 o | o o 8.2 [32]
1to 250
: mm/s (maximum speed | In accordance with
47 | B | PIO Jog Velocity 2 Iov2 [deg/s] for the actuators actuator "2 °le ° 8.2133]
with 250 or less)
48 | B | PIO Inching Distance I0ID mm 0.011t0 1.00 1.00 olo| o
[deg/s] 8.2 [34]
49 | B | PIO Inching Distance 2 I0D2 mm 0.011t0 1.00 0.10 olo| o
[deg/s]
50 | C ';,‘;fii(?“tp“t JudgmentTime | | piyr | msec 0 t0 9999 255 o - | 8235
. 0: Enabled
51 B | Torque inspected range TRQZ - 1: Disabled 0 - | o - 8.2 [36]
Note 1 The unit [deg] is for rotary actuator and lever type gripper. It is displayed in [mm] in the teaching tools.

Note 2 The setting values vary in accordance with the specification of the actuator. At shipment, the
parameters are set in accordance with the specification.
Note 3 A: Servo motor type, P: Pulse motor type, D: Brushless DC Motor
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Parameter List (3/5)
> Applicable
o
No. =2 Name Symbol | Unit (Note 1) Input Range Default factory Mo(t%;e'lg pe Releyant
s setting sections
o A|P| D
. 0: Trapezoid pattern
52 | B | Default Acceleration/ MOD - | 1: S-motion 0 ool o | 82137
Deceleration Mode e )
2: Primary delay filter
53 | B | Default Stop Mode HSTP ; Oto3 0 (Not applicable) | © | = | © | 82[38]
Oto7 I S i 6.1.2
Current Control Width In accordance
54 | C Number CTLF - 0to15 with actuator M2 | © | - o 8.2 [39]
Position Command Primary 8.2 [40]
55 | B Filter Time Constant PLPF msec 0.0 to 100.0 0.0 o | o o 8.3
56 S-motion Rate SCRV % 0to 100 0 o | o o 8.2 [41]
71 Position Feed Forward Gain | PLFG - Oto 100 500 S 8% [;2]
mm In accordance
77 D | Ball Screw Lead Length LEAD [deg] 0.01 t0 999.99 with actuator V2| © | © o 8.2 [43]
. . 0: Linear axis In accordance
78 | D | Axis Operation Type ATYP - 1: Rotary axis with actuator M2 | © | © o 8.2 [44]
. . 0: Normal mode In accordance
79 | B | Rotary Axis Mode Selection ATYP - 1+ Index mode with actuator M2 | © | © o 8.2[45]
Rotational Axis Shortcut 0: Disabled In accordance
80 | B | selection ATYP ) 1: Enabled with actuator ®e2| © | © | © | 82[46]
In accordance
83 | B | Absolute unit ETYP ; 0: Not used with ool - | 82047
1: Used specification at
order accepted
88 | D | Software Limit Margin SLMA mm 0 to 9999.99 0 o | o o 8.2 [48]
0: Current limiting
Current Limit Value at value at stop
91 C | Stopping Due to FSTP - 1: Current limit 0 o | o o 8.2 [49]
Miss-pressing value during
pressing
Damping
97 | C | @ _ | Characteristic DC11 - 0 to 1000 10 o - -
£ « | Coefficient 1
Q.
S | Damping
98 | C | @ 8| Characteristic DC21 - 0 to 1000 1000 o | - -
c® -
o £ | Coefficient 2
Ry
99 é 8 | Natural Frequency NPO1 | 1/1000Hz 500 to 30000 10000 o - -
100| C Notch Filter Gain NFG1 - 1 to 20000 9990 o | - -
» Damping
01| C @ N'| Characteristic DC12 - 0to 1000 10 o | - -
2 3| Coefficient 1
o w
# & | Damping S'i [250]
102 | C 5 GE) Characteristic DC22 - 0 to 1000 1000 o | - - )
= @ | Coefficient 2
103 | B |2 8| Natural Frequency NPO02 | 1/1000Hz 500 to 30000 10000 - -
04| C |~ Notch Filter Gain NFG2 - 1 t0 20000 9990 - -
» Damping
105 | C | @ © |Characteristic DC11 - 0 to 1000 10 ol - -
g & | Coefficient 1
#» @ | Damping
106 | C s GE) Characteristic DC21 - 0 to 1000 1000 o | - -
= @ | Coefficient 2
107 | B | & 8| Natural Frequency NP03 | 1/1000Hz 500 to 30000 10000 o - -
108 C |~ Notch Filter Gain NFG3 - 1 to 20000 9990 o | - -
109 | B Bsfault Vibration Suppress CTLF ) 0to3 0 o | - ) )
Note 1 The unit [deg] is for rotary actuator and lever type gripper. It is displayed in [mm] in the teaching tools.

Note 2 The setting values vary in accordance with the specification of the actuator. At shipment, the
parameters are set in accordance with the specification.
Note 3 A: Servo motor type, P:  Pulse motor type, D: Brushless DC Motor
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Parameter List (4/5)
> Applicable
o
No. =2 Name Symbol | Unit (Note 1) Input Range Default factory Mo(t’\c‘z)l;e'lg pe Releyant
s setting sections
o A|P| D
0: Rapid stop
110 | B |Stop Method at Servo OFF PSOF - 1: Deceleration to 0 o | o o 8.2 [52]
stop
0: Unused
Monitoring Mode Selection FMNT 1: Monitor Function 1
12| B Monitoring Period ) 2: Monitor Function 2 L ol ° ° 8.2[53]
3: Monitor Function 3
113 | B |Monitoring Period FMNT msec 1 to 60000 1 o | o o 8.2 [54]
. In accordance 8.2 [55]
120 | C |Servo Gain Number 1 PLG1 - 0 to 31 with actuator 2| © | - - 8.2 [5]
. In accordance 8.2 [55]
121 | C |Feed Forward Gain 1 PLF1 - 0to 100 with actuator V2| © | - - 8.2 [47]
Velocity Loop Proportional ) In accordance ) ) 8.2 [55]
122 | C Gain 1 VLG1 1 to 27661 with actuator N2 | © 8.2 [23]
. . In accordance 8.2 [55]
123 | C |Velocity Loop Integral Gain 1 VLT1 - 110 217270 with actuator M2 | © | - - 8.2 [24]
. ) In accordance 8.2 [55]
124 | C |Torque Filter Time Constant 1 TRF1 - 0 to 2500 with actuator 2| © | - - 8.2 [25]
Current Control Width In accordance 8.2 [55]
1251 C |\umber 1 CLP1 ) QoS with actuator 2| © | © | © | 82[39]
) In accordance 8.2 [55]
126 | C |Servo Gain Number 2 PLG2 - 0to 31 with actuator V2| © | - - 8.2 [5]
. In accordance 8.2 [55]
127 | C |Feed Forward Gain 2 PLF2 - 0to 100 with actuator V2| © | - - 8.2 [47]
Speed Loop Proportional ) In accordance ) ) 8.2 [55]
1281 C | Gain2 VLG2 11027661 with actuator M2 | © 8.2 [23]
. In accordance 8.2 [55]
129 | C |Speed Loop Integral Gain 2 VLT2 - 110 217270 with actuator 2| © | - - 8.2 [24]
) ) In accordance 8.2 [55]
130 | C |Torque Filter Time Constant2 | TRF2 - 0 to 2500 with actuator M2 | © | - - 8.2 [25]
Current Control Width In accordance 8.2 [55]
1311 C | \umber 2 CLP2 QHoNS with actuator 2| © | © | © | 82[39]
132 | C |Servo Gain Number 3 PLG3 - 0to 31 In accordance | | | . | 82159
with actuator M*¢? 8.2[5]
. In accordance 8.2 [55]
133 | C |Feed Forward Gain 3 PLF3 - 0to 100 with actuator 2| © | - - 8.2 [47]
Speed Loop Proportional In accordance 8.2 [55]
134| C Gain 3 VLG3 - 1 to 27661 with actuator V2| © | - - 8.2 [23]
. ) In accordance ) ) 8.2 [55]
135 | C |Speed Loop Integral Gain 3 VLT3 1to0 217270 with actuator N2 | © 8.2 [24]
. ) In accordance 8.2 [55]
136 | C |Torque Filter Time Constant3 | TRF3 - 0 to 2500 with actuator V2| © | - - 8.2 [25]
Current Control Width In accordance 8.2 [55]
1371 € | Number 3 CLP3 - 0t015 with actuator ®°2| © | © | * | 8239
138 | ¢ |gorvo Gain SwitchoverTime | ey | ms 10 0 2000 10 o - | - | 8256
onstant
143 | B |Overload Level Ratio OLWL % 50 to 100 - o | - o 8.2 [57]
Note 1 The unit [deg] is for rotary actuator and lever type gripper. It is displayed in [mm] in the teaching tools.

Note 2 The setting values vary in accordance with the specification of the actuator. At shipment, the
parameters are set in accordance with the specification.
Note 3 A: Servo motor type, P: Pulse motor type, D: Brushless DC Motor
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Parameter List (5/5)
g Applicable
No. =2 Name Symbol | Unit (Note 1) Input Range Default factory Mo(t%;e'lg pe Releyant
s setting sections
o A|P| D
144 | g |Gain Scheduling Upper Limit | gy % 0to 1023 O(Disabled) | - | o | - | 82[58]
Multiplying Ratio
GS Velocity Loop ) In accordance with| ) 8.2 [59]
145 C Proportional Gain GSPC 11030000 actuator "2 ° 8.2 [23]
GS Velocity Loop Integral In accordance with 8.2 [60]
146 | C Gain GSIC - 1 to 500000 actuator Ne2 - | o - 8.2 [24]
147 | B %’ffe's"r"'gl‘éeme”t Count TMCT | Times | 0to 999999999 0 (Disabled) | o | o | o | 82[61]
148 | B Rtfe'sﬁggated Distance opoT m 0 to 999999999 0 (Disabled) | o | o | o | 82[62]
149 | B |Zone Output Changeover ZONE - (1) _Il\_lgtdtqoaﬁgznge 0 o | o o 8.2 [63]
0: Overload
Light Malfunction Alarm warning output
151 B Output Select FSTP . 1: Message lebel L ol ° ° 8.2[64]
alarm output
. . 0: Disabled In accordance
152 | B |High Output Setting BUEN - 1- Enabled with actuator Mee2 | = | © | - 8.2[69]
BU Velocity Loop Proportional ) In accordance with ) ) 8.2 [66]
153 | B Gain BUPC 1 to 10000 actuator M2 o 8.2 [23]
BU Velocity Loop Integral In accordance with 8.2 [67]
1541 B | Gain BUIC ) 110100000 actuator "2 10T | 82024
0: 20 days
Absolute Battery Retention ) 1: 15 days ) 8.2 [68]
1551 A lqime AlP 2:10 days 0 °l° 722
3: 5 days
0: Torque check
. effective
Torque Check/Light e
156 | B | \Malfunction Output Select SLAL . T:Light 0 S R 8.2[69]
malfunction
effective
. . . . 0: Enabled
158 | B |Valid Axis/Invalid Axis Select EFCT - 1- Disabled 0 o | o ) 8.2 [70]
Startup Current Limit 0: Disabled In accordance
166 | B | Extension Feature DCET ) 1: Enabled with actuator ®e2| = | © | - | 82[71]
168 | B |Collision Detection Feature CODT - Oto7 0 - | o - 8'25 [272]
181| B |Pressing Method SPOS ? gg’;‘ t%’; 0 olol| o | 82173
. 0: Disabled 8.2 [74]
182 | B |Auto Current Adj. Select ACDS 1: Enabled 0 - o - 6.2
ote e unit [deq] is for rotary actuator and lever type gripper. It is displayed in [mm] in the teaching tools.
Note 1 Th it [deg] is f tary actuat d | type gripper. It is displayed il in the teaching tool

Note 2 The setting values vary in accordance with the specification of the actuator. At shipment, the
parameters are set in accordance with the specification.
Note 3 A: Servo motor type, P: Pulse motor type, D: Brushless DC Motor
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8.2 Detail Explanation of Parameters

Establish settings for each axis number.

& Caution: « If parameters are changed (writing), provide software reset or reconnect
the power to reflect the setting values.
» The unit [deg] is for rotary actuator and lever type gripper. Pay attention
that it is displayed in mm in the teaching tools.

[11 Zone boundary 1 positive side, zone boundary 1 negative side (Parameter No.1, No.2)

Zone boundary 2 positive side, zone boundary 2 negative side (Parameter No.23, No.24)

No. Name Symbol Unit Input Range Default factory
setting
1 Zone Boundary 1 Positive ZONM mm -9999.99 to Actual stroke on
Side [deg] 9999.99 positive side
9 Zone Boundary 1 Negative ZONL mm -9999.99 to Actual stroke on
Side [deg] 9999.99 negative side
23 Zone Boundary 2 Positive ZNM2 mm -9999.99 to Actual stroke on
Side [deg] 9999.99 positive side
24 Zone Boundary 2 Negative ZNL2 mm -9999.99 to Actual stroke on
Side [deg] 9999.99 negative side

These parameters are used to set the zone in which zone signal (ZONE1 or ZONE2) turns ON.
The minimum setting unit is 0.01 mm [deq].

If a specific value is set to both zone boundary setting positive side and zone boundary setting
negative side, the zone signal is not output.

A setting sample is shown below.

[Example of when line axis]

Omm 30mm 70mm 100mm
Current position | L | |

: Set Value
Zone sianal outout I_I Zone boundary setting positive side : 70mm
9 P ON Zone boundary setting negative side: 30mm

>

> < »

' ' Set Value
Zone signal output,  ON J L ON . Zone boundary setting positive side : 30mm

[Example of Rotary Actuator Index Mode]

0° Zone signal ON range 0°

315° & 315°
70° 70°

Zone boundary setting negative side: 70mm

& Caution: The zone detection range would not output unless the value exceeds that of the
minimum resolution (actuator lead length / No. of Encoder Pluses).
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[2] Soft limit positive side, Soft limit negative side (Parameter No.3, No.4)

[3]

No. Name Symbol Unit Input Range Default _factory
setting
L . . mm -9999.99 to Actual stroke on
3 | Soft Limit Positive Side LIMM [deg] 0999.99 positive side
L . . mm -9999.99 to Actual stroke on
4 | Soft Limit Negative Side LIML [deg] 9999 99 negative side

0.3mm [deg] is added to the outside of the effective actuator stroke for the setting at the

delivery (since there would be an error at the end of effective stroke if set to 0). Change the

setting if required for the cases such as when there is interference or to prevent a crash, or

when using the actuator with slightly exceeding effective stroke in the operational range.

An incorrect soft limit setting will cause the actuator to collide into the mechanical end, so

exercise sufficient caution.

The minimum setting unit is 0.01mm.

Note: To change a soft limit, set a value corresponding to 0.3mm outside of the effective
stroke.

Example) Set the effective stroke to between Omm to 80mm

Parameter No.3 (positive side) 80.3

Parameter No.4 (negative side) -0.3

Soft limits set in the parameter

Approx. 0.3mm Approx. 0.3mm

Effective stroke

< =

0 8|0

Ao

.2mm | Allowable jogging/inching range after home return | 0.2mm-

The operational range for jog and inching after the home return is 0.2mm [deg] less than the set
value.

Alarm Code 0D9 “Soft Limit Over Error” will be generated when the set value exceeded the
value (0 when shipped out) set in Parameter No.88 “Software Limit Margin”. If the setting is not
done in Parameter No.88, the value set in this parameter become the detection value for Alarm
Code 0D9 “Soft Limit Over Error”.

Home return direction (Parameter No.5)

No. Name Symbol | Unit Input Range Default factory
setting
5 | Home Return Direction ORG . |0-Reverse In accordance
1: Forward with actuator

Unless there is a request of Home Reversed Type (option), the home-return direction is on the
motor side for the line axis, counterclockwise side for the rotary axis and outer (open) side for
the gripper. [Refer to the coordinate system of the actuator.]

If it becomes necessary to reverse the home direction after the actuator is installed on the
machine, change the setting.

& Caution: For the actuator of rod or rotary type, the home direction cannot be changed.
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[4] Press & hold stop judgment period (Parameter No.6)

No. Name Symbol | Unit Input Range Default factory
setting
6 ;’:zf;(;& Hold Stop Judgment PSWT | msec 0 0 9999 -

Uudging completion of pressing operation |
(1) For Standard type (PIO pattern 0 to 2)

The operation monitors the torque (current limit value) in percent in “Pressing” of the position
table and turns pressing complete signal PEND ON when the load current satisfies the
condition shown below during pressing. PEND is turned ON at satisfaction of the condition if

the work is not stopped.
(Accumulated time in which current reaches pressing value [%])
— (accumulated time in which current is less than pressing value [%])

2255 ms (Parameter No.6)

Current

Decrease in current due
to movement of work

Pressing [%]

N /|

Time

200ms

k‘20ms“ 75ms ]

<

Operation Approach end
start Pressing start

295ms

P

»
>

Contactiong wark

[5] Servo gain number (Parameter No.7)

200ms+75ms-20ms = 255

ms
Pressing complete (PEND output)

Default factory

No. Name Symbol | Unit Input Range setting
7 | Servo Gain Number PLGO - 0 to 31 In accordance
with actuator

The servo gain is also called position loop gain or position control system proportion gain.
The parameter defines the response when a position control loop is used. Increasing the set
value improves the tracking performance with respect to the position command. However,

increasing the parameter value excessively increases the changes of overshooting.

When the set value is too low, the follow-up ability to the position command is degraded and it

takes longer time to complete the positioning.

For a system of low mechanical rigidity or low natural frequency (every object has its own
natural frequency), setting a large servo gain number may generate mechanical resonance,

which then cause not only vibrations and/or noises but also overload error to occur.

Velocity
A
When the set value is high (over-shoot)

=z
-
7’
7/
/
/ . \
When the set value is low \
\
~
~ ~
Y W » Time
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[6]

[7]

[8]

Default velocity (Parameter No.8)

No. Name Symbol Unit Input Range Default factory
setting
8 | Default Velocit VCMD mm/s |1 to Actuator’s Rated actuator
Y [deg/s] | max. speed speed

The factory setting is the rated velocity of the actuator.

When a target position is set in an unregistered position table, the setting in this parameter is
automatically written in the applicable position number.

It is convenient to set the velocity often used.

Default acceleration/deceleration (Parameter No.9)

No. Name Symbol | Unit Input Range Default factory
setting
0.01 to Actuator's Rated actuator's
9 | Default Acceleration/Deceleration | ACMD G max. acceleration/ acceleration/
deceleration deceleration

The factory setting is the rated acceleration/deceleration of the actuator.

When a target position is set in an unregistered position table, the setting in this parameter is
automatically written in the applicable position number.

It is convenient to set the acceleration/deceleration often used.

Default positioning width (in-position) (Parameter No.10)

No. Name Symbol | Unit Input Range Default factory
setting
itioni i mm Actuator's min. In accordance
10| Default Positioning Width INP [deg] | resolution to 999.99 | with actuator

When a target position is set in an unregistered position table, the setting in this parameter is
automatically written in the applicable position number. When the remaining moving distance
enters into this width, the positioning complete signal PEND/INP is output.

It is convenient to set the positioning width often used.

|| For pulse motor type only ||

[9] Current-limiting value at standstill during positioning (Parameter No.12)

286

No. Name Symbol | Unit Input Range Default factory
setting
12 Cur.rent-lm)lfnng value at standstill SPOW % 0t0 70 In' accordance
during positioning with actuator

When the value is increased, the stop holding torque is increased.
Even though it is generally unnecessary to change this setting, setting the value larger is
necessary in the case a large external force is applied during stop. Please contact IAl.
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[10] Current-limiting value during home return (Parameter No.13)

. Default
No. Name Symbol | Unit Input Range factory setting Type
13 Current-Limiting Value ODPW o 010 100 In accordance gulse l\lclottor '_II'_ype
During Home Return ° 0 to 300 with actuator | 26MVO Votor fype
Brushless DC Motor Type

The setting is established for the current to suit for the standard type actuator at the delivery.
Increasing this setting will increase the home return torque.

Normally this parameter need not be changed. If the home return should be completed before
the correct position depending on the affixing method, load condition or other factors when the
actuator is used in a vertical application, the setting value must be increased. Please contact

IAL

[11] Pause input disable selection (Parameter No.15)

No. Name Symbol | Unit Input Range Default factory
setting
i i 0: Enabled
15 | Pause Input Disable Selection STP - 1- Disabled 0

This parameter defines whether the pause input signal is disabled or enabled.
If a pause operation is not needed, set the parameter to “1” and an operation becomes
available without controlling the pause signal.

[12] Home position check sensor input polarity (Parameter No.18)

Set Value Description
0 Enabled (Use)
1 Disabled (Does not use)

For servo motor type and
pulse motor type only

No. Name Symbol | Unit Input Range Defa;t;ltttif:gtory
O e i B B B LI
The home sensor is an option.
Set Value Description
0 Standard specification
(sensor not used)
1 Input is a contact
Input is b contact

[13] Servo ON input disable (Parameter No.21)

No. Name Symbol | Unit Input Range Default factory
setting
21 |Servo ON Input Disable Selection| SON . |0:Enabled 0
P 1: Disabled

This parameter defines whether the servo ON input signal is disabled or enabled.

When the servo ON input signal is disabled, the servo is turned ON as soon as the controller
power is turned ON.
Set this parameter to “1” if servo ON/OFF is not provided.

Set Value Description
0 Enabled (Use)
1 Disabled (Does not use)
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[14] Home return offset level (Parameter No.22)

No. Name Symbol | Unit Input Range Default factory
setting
22 | Home Return Offset Level OFST | ™M | 000to9999g9 | accordance
[deg] with actuator

In this setting can set the distance from the mechanical end to the home position.

An adjustment is available for the following cases.

1) Want to match the actuator home position and the mechanical origin of the system.

2) Want to set a new home after reversing the factory-set home direction.

3) Want to eliminate a slight deviation from the previous home position generated after
replacing the actuator.

[Adjustment Process]

1) Homing execution

2) Offset check

3) Parameter setting change

4) If setting a number close to a multiple of the lead length (including home-return offset value =
0) to the home offset value, there is a possibility to servo lock on Z-phase at absolute reset,
thus the coordinates may get shifted for the lead length.
For Absolute Type, do not attempt to set a value near a number that the lead length is
multiplied by an integral number.
Have enough margin.
After the setting, repeat home return several times to confirm that the actuator always
returns to the same home position.

A Caution: If the home return offset has been changed, the soft limit parameters must
also be adjusted accordingly.
In case the there is a necessity of setting a value more than the initial setting,
contact IAI

[15] Zone boundary 2 positive side, zone boundary 2 negative side (Parameter No.23, No.24)
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[16] PIO pattern selection (Parameter No.25)

No. Name Symbol | Unit Input Range Default factory
setting
25 | PIO Pattern Selection IOPN 0to2,4t06 6

Select an operation pattern.

[Refer to 3.4.10 Control Signals for Remote I/O Mode.]
PIO Patterns 0 to 2, 4 and 5 are available to be selected when Remote I/O Mode is selected.
PIO Pattern 6 can be selected when other than Remote 1/0 Mode.

Type Set value Mode Feature
o Number of positioning points: 64 points
PIO 0 Positioning mode | e Position command: Binary code
pattern O (Standard type) |e Zone signal output: 1 point
¢ Position zone signal output: 1 point
o Number of positioning points: 64 points
¢ Position command: Binary code
PI1O 1 Teaching mode |e Position zone signal output: 1 point
pattern 1 (Teaching type) |e Jog operation enabled
¢ Writing current position data to position table
enabled
256-point mode | e Number of positioning points: 256 points
PIO (Number of | Position command: Binary code
pattern 2 2 posmonlng e Position zone signal output: 1 point
points256-point
type)
. e Number of positioning points: 7 points
PIO 4 Solﬁﬂgéc:}\qalve e Position command: Individual No. signal ON
pattern 4 (7-point type) | ° Zone signal output: 1 point
¢ Position zone signal output: 1 point
o Number of positioning points: 3 points
PIO Solenoid valve |e Ppsition cqmmand: Indivi.du.al Ng. signal ON
pattern 5 5 que 2 ¢ Signal equivalent to LS (limit switch) enabled
(3-point type) | e Zone signal output: 1 point
¢ Position zone signal output: 1 point
¢ Selectable from the following six types of
modes
Reggltzrllo 6 1) Si_mple Direct o 2) Pos?tioner 1
Mode 3) Dlre.c.t Number Indication 4) Pos!t!oner 2
5) Positioner 3 6) Positioner 5
Refer to Chapter 3. Operation for details.
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[17]1PIO jog velocity (Parameter No.26)

No. Name Symbol Unit Input Range Default _factory
setting
mm/s 110250 (250 or less In accordance
26 | PIO Jog Velocity JOGV of actuator .
[deg/s] ; with actuator
maximum speed)

The setting of JOG operation velocity when the set in the JOG velocity / inching distance
switchover signal JVEL is set to OFF.
Set an appropriate value in Parameter No.26 in accordance with the purpose of use.

[18] Movement command type (Parameter No.27)

Default factory

No. Name Symbol Unit Input Range setting
0: Level
27 | Movement Command Type MCT 1: Edge 0

Set the input methods for the start signal (STO to ST6, or STO to ST2 if PIO Pattern = 5) when
P10 Pattern 4 = Solenoid Valve Mode 1 (7-point type) and PIO Pattern 5 = Solenoid Valve
Mode 2 (3-point type).

Set Value | Input Method Description
The actuator starts moving when the input signal turns ON.
0 Level When the signal turns OFF during movement, the actuator will

decelerate to a stop and complete its operation.

The actuator starts moving when the rising edge of the input signal
1 Edge is detected. The actuator will not stop when the signal turns OFF
during the movement, until the target position is reached.

[Level System]
Move command input (STO to ST6)

Movement complete (PEO to PEG)

/ \ Stop
Actuator movement

[Edge System]

Move command input (STO to ST6)—|_I—

f

Target Position

Movement complete (PEO to PEG)

Actuator movement J

1

Target Position
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[19] Default movement direction for excitation-phase signal

[20] Excitation-phase signal detection time (Parameter No.29)

For servo motor type and
pulse motor type only

detecting movement (Parameter No.28)

No. Name Symbol Unit Input Range Default _factory
setting
0 : Reversed
28 Default Movement Direction for PHSP _ direction In accordance
Excitation-phase Signal Detection 1 :Forward with actuator
direction

Excitation detection™* starts when the servo is turned ON for the first time after the power is

supplied. Define the detection direction at this time.

Even though it is generally unnecessary to change this setting, set this to the direction which

the motor is easy to move when the actuator interferes with the mechanical end or peripheral

object at the time the power is supplied.

If the direction not interfering is the same direction as the home return direction, set the same

values as set to Parameter No.5 Home Return Direction. If the direction is opposite, set the

other values from Parameter No.5. (If No.5is 0, set 1. If No.5 is 1, set 0.)

Note 1 For Simple Absolute Type, the excitation detection is performed at the end of home
return operation.

For servo motor type and
pulse motor type only

No. Name Symbol | Unit Input Range Defaslgtttif:gtory Specifications
Pulse motor
Excitation-phase Signal 110999 10 type
29 Detection Time PHSP | msec S t
50 to 999 128 tyf):;’" motor

Excitation detection™ starts when the servo is turned ON for the first time after the power is
supplied. Define the detection direction at this time.

Even though it is generally unnecessary to change this setting, changing the setting of this
parameter may be effective when excitation error is generated or abnormal operation is

confirmed.
Please contact us in the case a change is necessary to this parameter.
Note 1  For Simple Absolute Type, the excitation detection is performed at the end of home

return operation.
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[21] Excitation detection type (Parameter No.30) || For pulse motor type only ||

Default factory

No. Name Symbol | Unit Input Range setting

0 : Conventional
method

1 :New method 1
(For vertical

30 |Excitation Detection Type PHSP | - mount 1

installation)

2 :New method 2
(For horizontal
mount
installation)

Excitation detection™® " starts when the servo is turned ON for the first time after the power is

supplied. In the new method, this operation was made smoother, thus quieter than ever (if

compared with our existing products).

In the case the new method 2 (horizontal mount installation) is set and the actuator is mounted

vertically, the slider or the rod may drop at the excitation operation. Follow the instructed

orientation to install. If the slide or rod drops with the mentioned way of installation, set with the

current setting.

Note 1  For Simple Absolute Type, the excitation detection is performed at the end of home
return operation.

[22] Pole sensing type (Parameter No.30) || For servo motor type only ||

Default Factory

No. Name Symbol | Unit Input Range Setting

0 : Current Control
30 |Pole Sensing Type PHSP - 1: Distance Control 1 1
2 : Distance Control 2

At the time the magnetic pole detection is performed at the serve-on after the power is turned
on, the operation system is defined at the same time.
It is not necessary to make a change in normal use.

Chapter 8 Parameter .
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[23] Velocity loop proportional gain (Parameter No.31)

No. Name Symbol | Unit Input Range Default factory
setting
31 | Velocity Loop Proportional Gain | VLPG - 1 to 27661 In accordance
with actuator

This parameter determines the response of the speed control loop. When the set value is
increased, the follow-up ability to the velocity command becomes better (the servo-motor

rigidity is enhanced). The higher the load inertia becomes, the larger the value should be set.

However, excessively increasing the setting will cause overshooting or oscillation, which

facilitates producing the vibrations of the mechanical system.

Velocity
rF 3

When the set value is low

When the set value is high (over-shoot)

- Time

Also, for the conditions to use this item in the pulse motor type, refer to “Selecting to Use Velocity

Loop Proportional Gain and Velocity Loop Integrated Gain” in the bottom of the next page.
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[24] Velocity loop integral gain (Parameter No.32)

No. Name Symbol | Unit Input Range Default factory
setting
32 | Velocity Loop Integral Gain VLPT - 110217270 In accordance
with actuator

Any machine produces frictions. This parameter is intended to cope with deviation generated
by external causes including frictions. Increasing the setting value improves the reactive
force

against load change. That is, the servo rigidity increases. However, increasing the parameter
value excessively may make the gain too high, which then cause the machine system to be
vibrated due to overshoot or shaking.

Tune it to obtain the optimum setting by watching the velocity response.

Velocity

A

/{/ When the set value is high (over-shoot)

/4 When the set value is low

¢ Time

Also, for the conditions to use this item in the pulse motor type, refer to “Selecting to Use Velocity
Loop Proportional Gain and Velocity Loop Integrated Gain” in the bottom of the next page.

[Selecting the Use of velocity loop proportional gain and velocity loop
integrated gain]

Even though Velocity Loop Proportional Gain of pulse motor specification can be set to
Parameter No.31, 145 and 153, and Velocity Loop Integrated Gain to Parameter No.32, 146
and 154, the values to be effective during an operation is just one of them. The following
table shows which parameter number becomes effective in each condition.

Effective Parameter Number

High Output Setting (Parameter No.152)
0 (Disable) 1 (Enable)
to 100
Gain Scheduling (Disable) Parameter No.31, 32 | Parameter No.153, 154
(Parameter No.144) 101 to Parameter No.145, 146 | Parameter No.145, 146
(Enable)
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[25] Torque filter time constant (Parameter No.33)

No. Name Symbol | Unit Input Range Default factory
setting
33 | Torque Filter Time Constant TRQF | - 0 to 2500 In accordance
with actuator

This parameter decides the filter time constant for the torque command. When vibrations

and/or noises occur due to mechanical resonance during operation, this parameter may be
able to suppress the mechanical resonance. This function is effective for torsion resonance of
ball screws (several hundreds Hz).

[26] Pressing velocity (Parameter No.34)

No. Name Symbol Unit Input Range Default factory
setting
i i mm/s |1 to actuator's max. | In accordance
34 |Preseing velooly PSHv [deg/s] |pressing speed with actuator

This is the parameter to set the velocity in pressing operation.
The setting is done considering the actuator type when the product is delivered. [Refer
Appendix to 10.4 List of Specifications of Connectable Actuators]

If a change to the setting is required, make sure to have the setting below the maximum
pressing velocity of the actuator. Setting it fast may disable to obtain the specified pressing

force. Also when setting at a low velocity, take 5mm/s as the minimum. Specified pressing force
may not be obtained also when a low speed setting is set.

Velocity

| Positioning Velocity |
Pressing Velocit
\ gJ Work
| T
| i
| |
< >
| Positioning width |

A Caution: If the velocity of the positioning of the position table is set below this

parameter, the pressing velocity will become the same as the positioning

speed.

[27] Safety velocity (Parameter No.35)

No. Name Symbol Unit Input Range Default factory
setting
1 t0 250 (maximum
; mm/s | speed for the
35| Safety Velocity SAFV [deg/s] |actuators with 250 100
or less)

This is the parameter to set the maximum speed of manual operation while the safety velocity
selected in the teaching tool. Do not have the setting more than necessary.
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[28] Auto servo motor OFF delay time 1, 2, 3 (Parameter No.36, No.37, No.38)

No. Name Symbol | Unit Input Range Default _factory
setting
36 |Auto Servo-motor OFF Delay ASO1 | sec 0 to 9999 0
37 Ayto Servo-motor OFF Delay ASO2 sec 0t 9999 0
Time 2
38 Auto Servo-motor OFF Delay ASO3 sec 0 t0 9999 0
Time 3

Set the duration before the servo turns OFF after positioning process is complete when the
power saving function is used.
[Refer to 6.1 Automatic Servo-off and Full Servo Functions.]

[29] Position complete signal output method (Parameter No.39)

No. Name Symbol | Unit Input Range Default factory
setting
Position Complete Signal Output 0: PEND
39 Method PEND - 1: INP 0

This is the parameter to select the type of the positioning complete signals to be used.
It is available except for when P10 Pattern = 5 (Solenoid Valve Type 2 [3-point type]) is
selected.

There are 2 types of positioning complete signals and the output condition would differ

depending on whether the servo is ON after the positioning is complete or the servo is OFF.
During Servo ON

Set Value Signal Type (positioning complete) During Servo OFF
It will not turn OFF even if the Turns OFF in any
PEND current position is out of the range | case

of the positioning width.
Turns ON when the current position is in the positioning
width, and OFF when out of it.

INP

Complete position No. outputs PM1 to PM** and current position No. outputs PEO to PE6 are
issued in the similar way.

[30] Home-return Input Disable (Parameter No.40)

Chapter 8 Parameter .
N o

No. Name Symbol | Unit Input Range Default factory
setting
; 0: Enabled
40 | Home-return Input Disable HOME - 1 Disabled 0

This parameter defines whether the home return input signal is disabled or enabled.
Normally this parameter need not be changed.

Set Value Description
0 Enabled (Use)
1 Disable (Does not use)
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[31] Home position check sensor input polarit

For servo motor type and
pulse motor type only

(Parameter No.43)
No. Name Symbol | Unit Input Range Default _factory
setting
. 0: Sensor not used
43 Home P05|.t|on Check Sensor HMC ) 1- a contact In. accordance
Input Polarity : with actuator
2: b contact

Set the input signal polarity of the home position check sensor (option).

Since the home position check sensor is installed just below the mechanical end, if the actuator
reverses without reaching the mechanical end because of a reason such as interference, an
alarm will be generated because it will be identified as off the position and causes OBA “Home
sensor non-detection” error.

It is generally unnecessary to change the setting.

Set Value Description
0 Home position check sensor not used
1 Sensor polarity: Contact a
2 Sensor polarity: Contact b

[32] Velocity override (Parameter No.46)

Default factory
setting

46 | Velocity Override OVRD % 110 100 100

No. Name Symbol | Unit Input Range

When move commands are issued from the PLC, the moving speed set in the “Velocity” field of
the position table can be overridden by the value set by this parameter.
Actual movement velocity = [Velocity set in the position table] x [setting value in Parameter
No.46]
Example) Value in the “Velocity” field of the position table: 500mm/s
Setting in Parameter No.46 20%
In this case, the actual movement speed becomes 100mm/s.
The minimum setting unit is 1% and the input range is 1 to 100%.
(Note) This parameter is ignored for move commands from a teaching tool such as PC
Software.
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[33]PIO jog velocity 2 (Parameter No.47)

No. Name Symbol Unit Input Range factgre;zlgttting
1 to 250 (250 or
47 |PIO Jog Velocity 2 I0V2 mm/s less of actuator In_ accordance
(deg/s) . with actuator
maximum speed)

The setting of JOG operation velocity when the set in the JOG velocity / inching distance
switchover signal JVEL is set to ON.
Set the appropriate value considering how the system is to be used.

However, it will operate at the value in this parameter only when JVEL Signal is on and
Command Speed Setting = 0 at the same time in the direct indication mode.

(Operation will be made at the Command Speed setting value when JVEL Signal is on and
Command Speed Setting # 0.)

[34] P10 inch distance, PIO inch distance 2 (Parameter N0.48, No.49)

No. Name Symbol | Unit Input Range Defaultfactory
setting
48 | PIO Inching Distance iop | Mmm 0.01to 1.00 1.00
[deg/s]
49 | PIO Inching Distance 2 jop2 |, MM 0.01to 1.00 0.10
[deg/s]

When the selected PIO pattern is “1” (teaching mode), this parameter defines the inching
distance to be applied when inching input commands are received from the PLC.
Parameter No.49 defines the inching distance when 1 is set in the JOG speed / inching
distance switchover signal JVEL for field network type.

The maximum allowable value is Tmm.

For pulse motor type only ||

[35] Load output judgment time period (Parameter No.50)

Default factory
setting

LDWT | msec 0 to 9999 255

No. Name Symbol | Unit Input Range

Load Output Judgment Ttime
50 )
Period

This parameter defines the time taken to judging whether torque level status signal (TRQS) is
ON.

If the command torque exceeds the value set in “Threshold” of position data for the time set by
this parameter during pressing operation, torque level status signal (TRQS) is turned ON.
Refer to 3.8.2 [4] or 3.8.3 [3] Pressing Operation for the details of the pressing operation.

[36] Torque inspected range (Parameter No.51) For pulse motor type only ||
No. Name Symbol | Unit Input Range Default factory
setting
51 | Torque Inspected Range TRQZ . |0:Enabled 0
d P 9 1 : Disabled

The load output (LOAD) turns ON when it exceeds the current [%] set as the position table
threshold in the range (check range) set with Zone +/Zone — in the position table during the
pressing operation.
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[37] Default acceleration/deceleration mode (Parameter No.52)

No. Name Symbol | Unit Input Range Default factory
setting
Default Acceleration/ _
52 | Deceleration Mode MOD - Oto2 0 (Trapezoid)

When a target position is written to an unregistered position table, this value is automatically set
as the “Acceleration/deceleration mode” of the applicable position number.
Refer to [3.3 Position Data Setting 11) Acceleration/Deceleration Mode] for
Acceleration/Deceleration Mode

Set Value Description
0 Trapezoid
1 S-motion
2 Primary delay filter

[38] Default stop mode (Parameter No.53)

No. Name Symbol | Unit Input Range Default ]‘actory
setting
0 to 3 (Other than pulse motor
53 | Default Stop Mode HSTP - specification) 0 (Not applicable)
0 to 7 (Pulse motor specification)

This parameter defines the power-saving function.
[Refer to 6.1 Automatic Servo-off and Full Servo Functions.]

[39] Current control width number (Parameter No.54)

For servo motor type and
brushless DC motor type only

No. Name Symbol | Unit Input Range Default factory
setting

54 | Current Control Width Number CLPF - 0to 15 In accordance
with actuator

This parameter is for the manufacturer’s use only to determine the response capability of
thecurrent loop control. Therefore, do not change the settings in this parameter. If the

parameter ischanged carelessly, control safety may be adversely affected and a very
dangerous situationmay result.

[40] Position command primary filter time constant (Parameter No.55)

No. Name Symbol | Unit Input Range Default factory
setting
55 P_osmon Command Primary Filter PLPF msec 0.0 10 100.0 00
Time Constant

This is to be used when setting the value in “Acceleration/Deceleration Mode” box in the

position table to 2 “Primary Delay Filter”.

The primary delay filter is disabled if “0” is set.

The greater the setting value is, the longer the delay is and the slower the
acceleration/deceleration is. The impact at the acceleration and deceleration will be eased, but

the cycle time will become longer.

Velocity
N

Time
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[41] S-motion rate (Parameter No.56)

No. Name Symbol | Unit Input Range Default factory
setting
56 | S-motion Rate SCRV % 0to 100 0

This parameter is used when the value in the “Acceleration/deceleration mode” field of the
position table is set to “1 (S-motion)”.

This enables to ease the impact at acceleration and deceleration without making the cycle time

longer.
Velocity
A

4.,
77y
’

A&l

7

Swing width

/7

/
/
/

» Time

Acceleration time

The S-motion is a sine curve that has the acceleration time as 1 cycle.
The level of its swing width can be set by this parameter.

Setting [%] Level of swing width
0 No S-motion (Dotted line shown in the image below)
100 Sine curve swing width x 1 (Double-dashed line shown in the image below)
50 Sine curve swing width x 0.5 (Dashed line shown in the image below)
10 Sine curve swing width x 0.1 (Solid line shown in the image below)
Velocity
A
Setting: 10 s
_’ /
Vi
Setting: 100_—
0 » Time

Within 2 seconds (Caution 3))
eSS )

& Caution:

1) If the S-motion is specified in acceleration/deceleration mode, executing position
command or direct value command while the actuator is moving causes an actuator to
move along the trapezoid pattern.

To change a speed during operation, be sure to specify such a position command
while the actuator is in pause state.

2) In the index mode of rotary actuator, the S-motion control is disabled. If S-motion
acceleration/deceleration is specified, the trapezoid pattern is used in
acceleration/deceleration mode.

3) If acceleration time or deceleration time exceeds 2 seconds, do not specify S-motion
control. The actuator will be the trapezoid operation.

4) Do not perform temporary stop during acceleration or deceleration. The speed change
(acceleration) may cause the dangerous situation.
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[42] Position Feed forward gain (Parameter No.71)

No. Name Symbol | Unit Input Range factlc:J)fyfe"chjelttting Type
" Pulse Motor Type
71 gzisrl]tlon Feed Forward PLFG - 0to 100 0 Servo Motor Type
50 Brushless DC Motor Type

This parameter defines the level of feed forward gain to be applied to position control.

Setting this parameter allows the servo gain to be increased and the response of the position
control loop to be improved. This is the parameter to improve the takt time and traceability even
more after fine-tuning the settings for “Servo Gain Number (Parameter No.7)", “Velocity Loop
Proportional Gain (Parameter No.31)”, etc.

This can result in shorter positioning time.

The gain adjustment of position, speed and current loop in feedback control can directly
change the response of the servo control system. Thus, improper adjustment may cause the
control system to be unstable and further vibrations and/or noises to occur. On the other hand,
since this parameter only changes the speed command value and does not relate with the
servo loop, it neither makes the control system unstable nor generate continuous vibrations
and/or noises. However, excessive setting may generate vibrations and/or noises until the
machine can follow command values in every operation.

In the trapezoidal pattern, adding the value resulting from multiplying the speed command by
the feed forward gain to the speed command can reduce the delay of speed follow-up and the
position deviation.

The feedback control providing control in accordance with the result causes control delay to
occur. This conducts the supportive control independent from the control delay.

Velocity
l Velocity command value (trapezoidal pattern)

Actual velocity

—Zep Time

& Caution: Anti-vibration control function is unavailable when the feed-forward gain is
used (with the settings except for 0).
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[43] Ball screw lead length (Parameter No.77)

No. Name Symbol | Unit Input Range Default factory
setting

77 |Ball Screw Lead Length LEAD | mm 001to99999 | Inaccordance
with actuator

This parameter set the ball screw lead length.

The factory setting is the value in accordance with the actuator characteristics.

& Caution: If the setting is changed, not only the normal operation with indicated speed,

acceleration or amount to move is disabled, but also it may cause a
generation of alarm, or malfunction of the unit.

[44] Axis operation type (Parameter No.78)

Chapter 8 Parameter .

No. Name Symbol | Unit Input Range Default _factory
setting
. . 0: Linear axis In accordance
78 | Axis Operation Type ATYP ] 1: Rotary axis with actuator
This parameter defines the type of the actuator used.
Connected Actuator | Set Value Reference
Linear Axis 0 Actuator other than rotary type
Rotary Axis 1 Actuator of rotary type

(Note) Refer to 10.4 List of Specifications of Connectable Actuators for the rotary type
actuators.

&Caution: Do not change the setting of this parameter. Failure to follow this may cause
an alarm or fault to occur.
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[45] Rotary axis mode selection (Parameter No.79)

No.

Name

Symbol | Unit Input Range

Default factory
setting

79

Rotary Axis Mode Selection

0: Normal mode
1: Index mode

ATYP -

In accordance
with actuator

This parameter defines the mode of the rotational axis.
When the Parameter No.78 (Axis Operation Type) is set to “1: Rotary Axis” and the index mode

is selected, the current value indication is fixed to “0 to 359.99”. When the index mode is

selected, the short course control is enabled.

Set Value Description
0 Normal Mode
1 Index Mode

» The index mode cannot be specified for actuators of absolute specification.

m Caution: - When it is set to “Index Mode”, the push & hold operation is not available.
Even when data is entered in the “Push & Hold” data box in the Position

Data, it becomes invalid and normal operation is performed. The

positioning width becomes the parameter’s default value for the positioning

width.

- Change the value in the soft limit at the same time when changing the
setting of Index Mode to Normal Mode. Parameter data error would be
generated if the value in the soft limit is set to 0. Set a value that is -0.3mm

out of the effective stroke.
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[46] Rotational axis shortcut selection (Parameter No.80)

No. Name Symbol | Unit Input Range Default _factory
setting
Rotational Axis Shortcut 0: Disabled In accordance
80 Selection ATYP ) 1: Enabled with actuator

Select whether valid/invalid the shortcut when positioning is performed except for when having
the relative position movement in the multiple rotation type rotary actuator.

The shortcut means that the actuator is rotated to the next position in the rotational direction of
the smaller travel distance.

Set Value Description
0 Shortcut Invalid
1 Shortcut Valid

Refer to [Nearer Direction Control of Multi-Rotation Type Rotary Actuator] in 3.8.2 Position
Number Input Operation.

For servo motor type and “

[47] Absolute unit (Parameter No.83) pulse motor type only

No. Name Symbol | Unit Input Range Default factory
setting
0: Not used In accordance
83 | Absolute Unit ETYP - . with specification
1: Used
at order accepted

[For pulse motor type]
Set to 1 if simple absolute type or battery-less absolute type and 0 if others.
Set to 0 when using the battery-less absolute in incremental.
[For servo motor type]
Set to 1 for Simple Absolute, and set to O for other types.
The battery-less absolute cannot be used in incremental.

[48] Software limit margin (Parameter No.88)

No. Name Symbol | Unit Input Range Default factory
setting
88 | Software Limit Margin SLMA | (B0, | 0109999.99 0

This is the parameter to set the position of over error detection against the soft limit errors set in
Parameters No.3 and No.4.
It is not necessary to change the setting in normal use.

Software  Soft limit (Parameter No.3, No.4) setting area  Software
limit margin limit margin
Error <+ < )Iq —p Error
detection area >I detection area
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[49] Current limit value at stopping due to miss-pressing (Parameter No.91)

No. Name Symbol | Unit Input Range Default _factory
setting
0: Current limiting
Current Limit Value at Stopping value at stop
91 . - FSTP - . >
Due to Miss-pressing 1: Current limit value
during pressing

This parameter select the restricted current value at stopping due to miss-pressing.
This restricted current value locks the servo till the next moving command.

Set Value Description
0 Use the current limit value (Parameter No. 12) at positioning
stop.
y Use the current limit value at pressing set in the position
table.

For servo motor type only ||

[50] Damping characteristic coefficient 1, 2 / Natural frequency / Notch filter gain
(Parameter No0.97 to No.108)

No. Name Symbol Unit Input range Default _factory
setting
Parameter set 1 97 Dam_pl_ng characteristic DC11 } 0 to 1000 10
coefficient 1
gg | Damping characteristic DC21 - 0t0 1000 1000
coefficient 2
99 | Natural frequency NPO1 1/1000Hz 500 to 30000 10000
100 | Notch filter gain NFG1 - 1 to 20000 9990
Parameter set 2 101 Dampl_ng characteristic DC12 ) 0 to 1000 10
coefficient 1
102 |Damping characteristic DC22 ; 0 to 1000 1000
coefficient 2
103 | Natural frequency NP02 1/1000Hz 500 to 30000 10000
104 | Notch filter gain NFG2 - 1 to 20000 9990
Parameter set 3 105 Damplr\g characteristic DC13 ) 0 to 1000 10
coefficient 1
106 | Damping characteristic DC23 - 0 to 1000 1000
coefficient 2
107 | Natural frequency NP0O3 1/1000Hz 500 to 30000 10000
108 | Notch filter gain NFG3 - 1 to 20000 9990

This parameter is exclusively used for vibration suppress control.
Suppress Control Function for details.]

[Refer to Chapter 4 Vibration
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[51] Default vibration suppress No. (Parameter No.109)

For servo motor type only ||

No. Name Symbol | Unit Input Range Default factory
setting
109 | Default Vibration Suppress No. CTLS - Oto3 0

This parameter is exclusively used for vibration suppress control.
[Refer to Chapter 4 Vibration Suppress Control Function for details.]

[52] Stop method at servo OFF (Parameter No.110)

No. Name Symbol | Unit Input Range Default factory
setting
0: Sudden Stop
110 | Stop Method at Servo OFF PSOF - 1: Deceleration to 0
stop

This parameter select how to stop the actuator at issue of servo OFF command, emergency
stop or occurrence of an error (operation release level).

Stop Command

Control Process

Set Value
0 : Sudden Stop 1 : Deceleration to stop
In Anti-Vibration | M Normal -y AntiVibration | N Normal
Positioning Positioning
Control Process

Error (Operation
Cancellation Level)

stop torque

Control Process Control Process
Vibration Control Normal
Pause Deceleration and | Deceleration and
Stop Stop Vibration Control Normal
Servo OFF Deceleration and | Deceleration and
Emergency Stop Sudden stop due to emergency Stop Stop

Error (Cold Start)

Sudden stop due to emergency stop torque

[53] Monitoring mode selection (Parameter No.112)

No. Name Symbol | Unit Input Range Default _factory
setting
0: Unused
o . 1: Monitor Function 1
112 | Monitoring Mode Selection FMNT - 2 Monitor Function 2 1
3: Monitor Function 3

306

The controller can be connected with PC software to monitor the servo.
This parameter allows you to select a monitoring mode function (number of channels in the

servomotor).

Check the Instruction Manual of the RC PC software for details.

Set Value

Description

0

Unused

Sets the 4CH record mode.

Sets the 8CH record mode.

1
2
3

Sets the 2CH record mode.




Mcon

[54] Monitoring period (Parameter No.113)

No. Name Symbol | Unit Input Range Default factory
setting
113 | Monitoring Period FMNT | msec 1 to 60000 1

This is the parameter to set up the frequency to the initial setting(

Note 1

(Sampling Frequency) when the monitoring mode is selected.

By setting the value in this parameter bigger, the frequency of data obtaining can be made

longer.

It is set to 1msec in the initial setting. Up to 60000msec can be set.

) of time to obtain data

1msec frequency setting

60000msec frequency setting

Up to 2.048 seconds in 4CH
record mode

Up to 34 hours 8 minutes in 4CH
record mode

Up to 1.024 seconds in 8CH
record mode

Up to 17 hours 4 minutes in 8CH
record mode

Up to 4.096 seconds in 2CH
record mode

Up to 68 hours 16 minutes in 2CH
record mode

Note 1 The sampling period can be changed in the RC PC software.
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For servo motor type only ||

[55] Servo gain number / Position Feed forward gain / Velocity loop proportional gain /
Velosity loop integral gain / Torque filter time constant / Current control width number
(Parameter No.120 to 137)

S0 [ | e [ P fcion
120 |Servo gain number 1 PLG1 - 0to 31
121 |Position Feed forward gain 1 PLF1 - 0to 100
Gain 122 | Velocity loop proportional gain 1 | VLG1 - 1to0 27661 | |n accordance
set1 | 123 |Velosity loop integral gain 1 VLT1 - | 1to 217270 | with actuator
124 | Torque filter time constant 1 TRF1 - 0 to 2500
125 | Current control width number 1 CLP1 - 0to 15
126 |Servo gain number 2 PLG2 - 0to 31
127 |Position Feed forward gain 2 PLF2 - 0to 100
Gain 128 | Velocity loop proportional gain 2 | VLG2 - 1t0 27661 | |n accordance
set2 | 129 |Velosity loop integral gain 2 VLT2 | - |1to217270 | with actuator
130 |Torque filter time constant 2 TRF2 - 0 to 2500
131 | Current control width number 2 CLP2 - 0to 15
132 |Servo gain number 3 PLG3 - 0to 31
133 |Position Feed forward gain 3 PLF3 - 0to 100
Gain 134 | Velocity loop proportional gain 3 | VLG3 - 1to0 27661 | |n accordance
set3 | 135 |Velosity loop integral gain 3 VLT3 | - |1to217270 | with actuator
136 | Torque filter time constant 3 TRF3 - 0 to 2500
137 | Current control width number 3 CLP3 - 0to 15

- Servo gain number 1/2/3 (Parameter No. 120, 126, 132)
This parameter determines the response of the position control loop.
[Refer to 8.2 [5] Servo gain number.]

- Position Feed forward gain 1/2/3 (Parameter No. 121, 127, 133)
This parameter defines the feed forward gain of the position control system.
[Refer to 8.2 [47] Position Feed forward gain.]

- Velocity loop proportional gain 1/2/3 (Parameter No. 122, 128, 134)
This parameter determines the response of the speed control loop.
[Refer to 8.2 [23] Velocity loop proportional gain.]

- Velosity loop integral gain 1/2/3 (Parameter No. 123, 129, 135)
This parameter determines the response of the speed control loop.
[Refer to 8.2 [24] Velosity loop integral gain.]

- Torque filter time constant 1/2/3 (Parameter No. 124, 130, 136)
This parameter decides the filter time constant for the torque command.
[Refer to 8.2 [25] Torque filter time constant.]

- Current control width number 1/2/3 (Parameter No. 125, 131, 137)
This parameter defines the control width of the current control system.
[Refer to 8.2 [39] Current control width number.]

[Reference ltem] 3.3 Position Data Setting 13)-2 Gain Set
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[56] Servo gain switchover time constant (Parameter No.138) " For servo motor type only "

No. Name Symbol | Unit Input Range Default factory
setting
138 Servo Gain Switchover Time GCFT | msec 10 to 2000 10
Constant

When a switchover of the servo gain set is commanded in the position table, the switchover
process is completed after time more than 3 times of the time spent in the setting of this
parameter is passed since the operation of the commanded position number has started.

& Caution: A time constant being rather short may cause the servo gain to change
rapidly to have the operation of the actuator unstable.

For servo motor type and
brushless DC motor type only

[57] Overload level ratio (Parameter No. 143)

No. Name Symbol | Unit Input Range Default factory
setting
143 | Overload Level Ratio OLWL % 50 to 100 100

With the motor temperature of when an operation is held at the rating being set as 100%, the
048 overload warning (message level) is output when the motor temperature exceeds the rate
set in this parameter. [Refer to 8.2 [64].]

The judgment would not be made if the value is set to 100%.

Do not attempt to change the setting for this feature from the initial setting in the pulse motor
type as the feature is not applicable in this type.

|| For pulse motor type only ||

[58] Gain scheduling upper limit multiplying ratio (Parameter No.144)

No. Name Symbol | Unit Input Range Default factory
setting
144 | Gain Scheduling Upper Limit GSUL | % 0to 1023 0 (Disabled)
Multiplying Ratio

Gain scheduling is the function to change the gain in accordance with the operation speed.
This parameter shows the multiplying rate of the upper limit of the changeable gain.

With the set multiplying rate, the values for GS Velocity Loop Proportional Gain (Parameter
No.145) and GS Velocity Loop Integrated Gain (Parameter No.146) are changed.

Set Value Description
100 or less | Gain scheduling disabled
101 to 1023 | Gain scheduling enabled (Recommended value 300)

[59] GS velocity loop proportional gain (Parameter No.145) || For pulse motor type only ||
No. Name Symbol | Unit Input Range Default ]‘actory
setting
145 GS_ Velocity Loop Proportional GSPC } 1 to 30000 In_ accordance
gain with actuator

When the gain scheduling upper multiplying rate (Parameter No.144) is set to 101 or more, this
parameter setting becomes effective for Velocity Loop Proportional Gain.

[Refer to the 8.2 [23] Velocity loop proportional gain for the details]

Also, for the conditions to use this item, refer to “Selecting to Use Velocity Loop Proportional
Gain and Velocity Loop Integrated Gain” in the bottom of 8.2 [24].
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[60] GS velocity loop integral gain (Parameter No.146)

|| For pulse motor type only ||

No. Name Symbol | Unit Input Range Default factory
setting
146 GS Velocity Loop Integral Gain GSIC - 1 to 500000 In accordance
with actuator

When the gain scheduling upper multiplying rate (Parameter No.144) is set to 101 or more, this
parameter setting becomes effective for Velocity Loop Integrated Gain.

[Refer to the 8.2 [24] Velocity loop integral gain for the details]

Also, for the conditions to use this item, refer to “Selecting to Use Velocity Loop Proportional

Gain and Velocity Loop Integrated Gain” in the bottom of 8.2 [24].

[61] Total movement count target value (Parameter No.147)

No. Name Symbol | Unit Input Range Default factory
setting
147 | Jotal movement count arget TMCT | Times | 010999999999 | 0 (Disabled)

Alarm Code 04E “Exceeded Movement Count Threshold” is generated when the total
movement count exceeds the value set to this parameter.
The judgment would not be made if the value is set to 0.

[62] Total operated distance target value (Parameter No.148)

No.

Name

Symbol

Unit

Input Range

Default factory
setting

148

Total operated distance target

value

OoDOT

m

0 to 999999999

0 (Disabled)

Alarm Code 04F “Exceeded Operated Distance Threshold” is generated when the total

operation distance exceeds the value set to this parameter.
The judgment would not be made if the value is set to 0.

[63] Zone output changeover (Parameter No.149)

Default factory

No. Name Symbol | Unit Input Range setting
149 | Zone Output Changeover ZONE - O Not to change 0
1: To change

When there is PZONE signal to the current PIO pattern or the Fieldbus Operation Mode and no

ZONE1 or ZONEZ2 signal, it is available to change the PZONE signal to either ZONE1 or

ZONEZ2 signal.

(Note) ZONET1 signal is assigned prior to ZONEZ2 signal.
The correlation between the setting of Parameter No. 25 “PI1O Pattern Select” and the zone

signal output is as shown in the table below.

Parameter No.149

Operation Parameter No.25
Mode PIO pattern selection Zor(;e Output Changeover Se1t Value
0 PZONE ZONE2
Remote 1/0 ; PZONE ZONE1
Mode 7
5 PZONE ZONE2
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[64] Light Malfunction Alarm Output Select (Parameter No.151)

No. Name Symbol | Unit Input Range Default _factory
setting
0: Overload
151 Light Malfunction Alarm Output FSTP } .warnlng output 1
Select 1: Message lebel
alarm output

If set to 0, *ALML will be generated when overload level ratio (Parameter No. 143) has been

exceeded.
If set to 1, *ALML will be generated when a message level alarm has been generated.

[65] High output setting (Parameter No.152) For pulse motor type only
No. Name Symbol | Unit Input Range Default _factory
setting
152 | High Output Setting BUEN | - ‘1) gf:ﬁfc? 0 (Disabling)

Set whether use the high output function. Note that it is necessary to indicate the high-output

setting type (option) and have an actuator applicable for high-output ™" connected.
(Note 1) High-output applicable actuator : RCP4, RCP5 Series
[66] BU velocity loop proportional gain (Parameter No.153) For pulse motor type only
No. Name Symbol | Unit Input Range Defz;Lgttﬁf:gtory
153 CB;U_Velocity Loop Proportional BUPC ) 1 to 10000 In_ accordance
ain with actuator

The setting in this parameter gets effective for Velocity Loop Proportional Gain when Parameter
No. 152 “High-Output Setting” is valid and No. 144 “Gain Scheduling Upper Magnification” is
set to 100 or lower.

[Refer to the 8.2 [23] Velocity loop proportional gain for the details]

Also, for the conditions to use this item, refer to “Selecting to Use Velocity Loop Proportional
Gain and Velocity Loop Integrated Gain” in the bottom of 8.2 [24].

[67] BU velocity loop integral gain (Parameter No.154) For pulse motor type only

Default factory
setting
In accordance
with actuator

No. Name Symbol | Unit Input Range

154 | BU Velocity Loop Integral Gain BUIC - 1 to 100000

The setting in this parameter gets effective for Velocity Loop Proportional Gain when Parameter
No. 152 “High-Output Setting” is valid and No. 144 “Gain Scheduling Upper Magnification” is
set to 100 or lower.

[Refer to the 8.2 [24] Velocity loop integral gain for the details]

Also, for the conditions to use this item, refer to “Selecting to Use Velocity Loop Proportional
Gain and Velocity Loop Integrated Gain” in the bottom of 8.2 [24].
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[68] Absolute battery retention time (Parameter No.155)

For servo motor type and
pulse motor type only

No. Name Symbol | Unit Input Range Default factory
setting
0:20 days
155 | Absolute Battery Retention Ttime AIP - 1 15 days 0
2:10 days
3: 5days

For simple absolute type, set how long the encoder position information is to be retained after
the power to the controller is turned OFF. The setting can be selected from 4 phases and as the
motor rotation speed gets slower, the time to retain the position information gets longer. In the
case that there is a possibility that the slide or the rod of the actuator that transports the work
may be moved by an external force, follow the table below and calculate MNote ) the number of
rotation from the moved speed and set this parameter to the value faster than this value. If the
motor rotation setting value exceeds the set value, the position information will be lost. [Refer to
the 7.2.2 Absolute Battery Charge]

Note 1 Motor rotation [rom] = Moved speed [mm/s] / Lead length [mm] x 60

Upper Limit of Motor Rotation Speed at Position information
Setting Power being OFF [rpm] retaining time (reference)
Other than RCA2-***NA | RCA2-***NA
0 100 75 20 days
1 200 150 15 days
2 400 300 10 days
3 800 600 5 days

For pulse motor type only

[69] Torque check/Light malfunction output select (Parameter No.156)

Default factory

No. Name Symbol | Unit Input Range setting
0: Outputs load
output judgment
status signal or
156 Torque Check/Light Malfunction SLAL ) torque level 0

Output Select status signal
:Message of light
malfunction

alarm output

-

Output of the load judgment output status signal (LOAD) or the torque level status signal
(TRQS) can be changed to the output of the light malfunction alarm (ALML). Selection of
whether to make the light malfunction alarm output the overload warning output or message
level alarm output can be conducted in Parameter No. 151. [Refer to the 8.2 [64].]

[70] Valid axis/Invalid axis select (Parameter No.158)

312

Default factory

No. Name Symbol | Unit Input Range setting
158 | Valid Axis/Invalid Axis Select EFcT | - |9:Enabled 0
1: Disabled

In the case an operation is desired to be made with less axes than what were purchased, by
setting this parameter to ineffective, an alarm would not be generated.

It is useful when connecting specific axes for operation at the startup or can be reserved for an
extension in the future.
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For pulse motor type only

[71] Startup Current Limit Extension Feature (Parameter No.166)

No. Name Symbol | Unit Input Range Default factory
setting
166 Startup Current Llimit Extension DCET ) 0 Disabled 0 (Disabled)
Feature 1: Enabled

Drive control is made to the operation that causes an impact force at the start of movement
when moving to the target position from the stop state.

Effect is expected on an actuator used in large equipment with static friction of load (such as

gripper).

This feature would not work even if this parameter is activated in the following cases.
1) Home return

2) The first escape operation after pressing is finished

3) First movement after pause is released

4) When movement command is issued during operation

[72] Collision Detection Feature (Parameter No.168)

For pulse motor type only

No. Name Symbol | Unit Input Range Default factory
setting
168 | Collision Detection Feature CODT - Oto7 0

It is a feature to generate a collision detection alarm and stop the operation (turn the servo
OFF) when the actuator is crashed.
Detection is conducted in the range set that the position zone is set. [Refer to the Chapter 5
Collision Detection Feature]

Setting
value

Operation status

Alarm level

0

Detection not to be conducted (same when set to 2, 4 or 6)

1

Detection is conducted in position zone setting range.

3 (Note 1)

Detection is conducted in position zone setting range, but
is not conducted in the following conditions. In this setting,
it can avoid a mistake to detect the current during
acceleration.

¢ The first movement after releasing from a pause

¢ Movement from a stop in the positon zone range

Operation
cancellation level

Detection is conducted in position zone setting range.

7 (Note 1)

Detection is conducted in position zone setting range, but
is not conducted in the following conditions. In this setting,
it can avoid a mistake to detect the current during
acceleration.

¢ The first movement after releasing from a pause

¢ Movement from a stop in the positon zone range

Message level

Note 1

In this setting, it can avoid a mistake to detect the current during acceleration.
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[73] Pressing Type (Parameter No.181)

No. Name Symbol | Unit Input Range Default factory
setting
i 0: Type CON
181 | Pressing type SPOS - 1: Type SEP 0

The pressing method can be selected from CON type and SEP type.

[Pressing Operation CON Method]
After reaching the target position Nee ) from the current position, the actuator moves with the
pressing speed for the distance set as the pressing band width.
The positioning complete signal (PEND) turns ON if the work piece hits and pressing is
judged as completed while in the pressing operation.
Note 1  In Direct Indication Mode, it is the value input in the target position register.

Position where the actuator is pushed against
Speed the work and the pressing completion is judged
so the positioning completion signal is turned “ON”

Movement distance

<

< ™| Pressing width (Max. pressing level)
Target position

[Pressing Operation SEP Method]
The pressing oBeration is performed with the start position set at the point in front of the
target position M " for the width of the positioning width (for Direct Indication Mode).
The positioning complete signal (PEND) turns ON if the work piece hits and pressing is
judged as completed while in the pressing operation.
Note 1 In Direct Indication Mode, it is the value input in the target position register.
(Note)  Pulling operation cannot be performed.

Position where the actuator is pushed against
Speed the work and the pressing completion is judged
so the positioning completion signal is turned “ON”

Z

E Positioning width

1 1
1 1
1 1
1 i
1 1

Current position  Pressing Target position
start position
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|| For pulse motor type only ||

[74] Selecting Automatic Current Reduction Feature (Parameter No.182)

No. Name Symbol | Unit Input Range Default factory
setting
182 | Auto Current Adj. Select ACDS _ |9 Disabled 0
1: Enabled

It is a feature to make a stop by having the current flow considering the external force influence
when performing the complete stop in positioning.
It will be able to save the power consumption when the transported load is small.
[Refer to 6.2 Selecting Automatic Current Reduction Feature]
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8.3 Servo Adjustment

The parameters are preset at the factory before shipment so that the actuator operates stably
within the rated (maximum) transportable weight.

However, the preset setting cannot always be the optimum load condition in the actual use. In
such cases, servo adjustment may be required.

This section describes the basic servo adjustment method.

& Caution: Rapid and excessive settings are dangerous. They may devices including the
actuator to be damaged and/or people to be injured. Take sufficient note on

the setting.

Record settings during servo adjustment so that prior settings can always be

recovered.

When a problem arises and the solution cannot be found, please contact IAI.

8.3.1 Adjustment of Pulse Motor and Servo Motor
No. Sityation that requires How to Adjust
adjustment
1 | Takes time to finish o Set Parameter No.55 “Position command primary filter time
positioning constant” to “0” if it is set.
Positioning accuracy is ¢ Increase the value of Parameter No.7 “Servo gain number”. By
not appropriate setting a larger value, the follow-up ability to the position command
Shorter takt time is becomes better. Set the value to any of 3 to 10 roughly or up to 15 at
desired the maximum. If the value is too large, an overshoot is caused easily
and may cause noise or vibration.
If the value of Parameter No.7 “Servo gain number” is increased.
also adjust the Parameter No.31 “Speed loop proportional gain” in
increasing direction to ensure the stability in the control system.
To increase the value of Parameter No.31 “Speed loop proportional
gain” by about 20% of the default. Prior to the setting, adjust
Parameter No.7 “Servo gain number”.
2 |Vibration is generated at |e The cause of the problem is excessive “acceleration/deceleration
acceleration/deceleration setting” or vulnerable structure of the unit on which the actuator is
installed. If possible, reinforce the unit itself, first.
¢ Decrease the values of “acceleration/deceleration setting”.
¢ Decrease the number of Parameter No.7 “Servo gain number”.
If the Parameter No.7 “Servo gain number” is too low, it takes long
time to finish the positioning.
3 |Speed is uneven during |e Increase the value of Parameter No.31 “Speed loop proportional

the movement

Speed accuracy is not
appropriate

gain”. By setting a larger value, the follow-up ability to the speed
command becomes better.

Setting too large value makes the mechanical components easy to
vibrate. As a reference for the setting, increase the value little by_
little by 20% from the initial setting.
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Situation that requires

No. : How to Adjust
adjustment

4 | Abnormal noise is ¢ Input the Parameter No.33 “Torque Filter Time Constant”. Try to
generated. increase by 50 as a reference for the setting. If the setting is too
Especially, when large, it may cause a loss of control system stability and lead the
stopped state and generation of vibration.
operation in low speed
(less than 50mm/sec), | [Important] Prior to Adjustment:
comparatively high This phenomenon is likely to occur when the stiffness of the
noise is generated. mechanical components is not sufficient. The actuator itself may

also resonate if its stroke is over 600mm or it is belt-driven type.

Before having an adjustment, check if:

1) The value for Parameter No.7 “Servo gain number”, Parameter
No.31 “Speed loop proportional gain”, or Parameter No.32
“Speed loop integral gain” are excessive.

2) The stiffness of the load is sufficient as much as possible, or the
attachments are not loosened.

3) The actuator unit is mounted securely with a proper torque.

4) There is no waviness on the actuator mounting surface.

5 | Trace precision is ¢ Make the condition optimized with Parameter No.7 “Servo gain
desired to be improved. number” and Parameter No.31 “Velocity loop proportional gain”
Equi-speed performance adjusted by referring to the way to adjust stated in No.1 to 3 in
is desired to be the previous page.
improved. [Reference]

Response is desired to The most important factor is to select the actuator (motor).

be improved. The servo is extremely sensitive to the inertia of the load. If the
inertia moment of the load is too large in comparison with the
inertia moment of the servo motor itself, the motor is highly
affected by the load. This may cause the actuator to be
controlled unstably.
Therefore, to improve the precisions of the trace, position, speed
and response of the actuator, the load inertia ratio must be made
small.
For high trace precision, equi-speed performance, and response
of the actuator in such a use as application, it is better to use ball
screws with small leads in the actuator as much as possible and
an actuator of motor capacity higher by at least one level.
The best method is to calculate the load inertia to select the
proper actuator.

6 | Large static friction of e Set parameter No.71 “Feed forward gain”.
load makes actuator Select a value in the range from 10 to 50 roughly. The larger the
start slowly. setting value is, the smaller the deviation is. Then the response
Large load inertia makes is improved.
response of actuator low Setting a large value may cause vibrations and/or noises to
at start and stop. occur.

Cycle time is desired to Set the feed forward gain in order to improve the response of the
be shortened. actuator further after adjusting Parameter No.7 “Servo gain
number” and Parameter No.31 “Speed loop proportional gain”.

7 | There is an impact at the | e« Change the setting in Parameter No.55 “Position command

start or stop.

primary filter time constant” to approximately 50ms.

If there is no improvement in situation, try to increase the setting
gradually. If there is an improvement, try to decrease the setting
gradually to the boundary. Making a change to this setting will
make the settling time longer thus the takt time also becomes
longer. The accuracy for the positioning also becomes worse. It
is recommended, to solve the problem from the root cause, to
replace the host positioning unit with one that is equipped with
acceleration/deceleration function.
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8.3.2 Adjustment of Brushless DC Electric Motor

Situation that requires

No. . How to Adjust
adjustment
1 Hunching occurs at Set the parameter in the following steps, and check the operation.
positioning stop If an improvement is confirmed in operation, finish the adjustment.
Fluctuation in speed It is not necessary to proceed to the next step.
2 | occur during operation
Speed is inaccurate
Procedure 1 : Change Parameter No. 32 “Velocity Loop Integrated Gain”
Set the five types of values below in order, and check the operation.
Setting Velocity Loop Integrated Gain
Order Setting
1 411
2 592
3 925
4 1645
5 3700
Go onto Procedure 2 if there is no improvement in operation.
Procedure 2 : Change Parameter No. 31 “Velocity Loop
Proportional Gain” and Parameter No. 32 “Velocity
Loop Integrated Gain”
Set the six types of values below in order, and check the operation.
@Load of 0.2kg or less
. Velocity Loop Velocity Loop
Soert(t;gg Proportional Integrated Gain
Gain Setting Setting
1 42 382
2 42 520
3 42 749
4 42 1171
5 42 2081
6 42 4683
@Load over 0.2kg
. Velocity Loop Velocity Loop
Sgrt(t;g? Proportional Integrated
Gain Setting Gain Setting
1 32 231
2 32 315
3 32 453
4 32 708
5 32 1259
6 32 2833
Contact IAl if there is no improvement in operation.
3 | Abnormal noise is Change the values for Parameter No. 31 “Velocity Loop

generated / Especially,
when stop or operation in
low speed (less than
20mm/sec), comparatively
high noise is generated.

Proportional Gain” and Parameter No. 32 “Velocity Loop

Integrated Gain” to the following.
Speed loop proportional gain : 32
Speed loop integral gain : 231
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Chapter 9 Troubleshooting

9.1

Action to Be Taken upon Occurrence of Problem

Upon occurrence of a problem, take an appropriate action according to the procedure below in
order to ensure quick recovery and prevent recurrence of the problem.

1)

Status LEDs Check on Controller

OO0 EEEE 88
OODO0DODODO0OEO0O08

o O oHR O O O-
L t

LED . Status of_PIO
Operation status Output Signal
SYS SYS| SYS I *ALM output M1
o o o
(Orange Light| (Green Light | (Green Light '(Alzliaglgb%ineerrgreig u)e to Gateway ON
is turned ON.)|is turned ON.)|is turned ON.) T
@) @ (@] Alarm generated on either Axis
(Green Light | (Red Light is | (Green Light [No.0, 2, 4 or 6 (depending on slot ON
is turned ON.)| turned ON.) |is turned ON.)|the driver board is inserted)
(@] o @ Alarm generated on either Axis
(Green Light | (Green Light | (Red Light is |[No.1, 3, 5 or 7 (depending on slot ON
is turned ON.)|is turned ON.)| turned ON.) |the driver board is inserted)
o . (@) @) o
(Orange Light| (Red and (Red and |In initializing at startup OFF
is turned ON.)|green by turn)|green by turn)
Status LEDs Status LED
for Driver SYS
SYSI

Refer to [7.1 [1] Driver Status LED] for the driver status LED display.
Refer to [3.10 Fieldbus Status LED] for the status LED display.

1) ([Govs))

EMG MODE

TERR CERR

MS NS

Check whether an alarm occurs on the host controller (PLC, etc.).
Check the voltage of the main power supply (24V DC).

Voltage check of Fieldbus power supply
Check the voltage (24V DC) of the power supply for brake (for the actuator with the brake).
Alarm Check™®"
Check the alarm code on the teaching tool such as PC software.
Check the connectors for disconnection or connection error.
Check the cables for connection error, disconnection or pinching.
Cut off the main power of the system which this controller is installed in and remove the
cables around the measurement point (to avoid conductivity through the surrounding
circuit) before checking the conductivity.
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9) Check the I/O signals.
Using the host controller (PLC, etc.) or a teaching tool such as PC software, check the
presence of inconsistency in I/O signal conditions.

10) Check the noise elimination measures (grounding, installation of power line filter, etc.).

11) Check the events leading to the occurrence of problem ¢

Note2) as well as the operating

condition at the time of occurrence.
12) Analyze the cause.
13) Treatment

Note 1

Note 2

Alarms subject to this function include those in 9.3 Gateway Alarm and 9.4 Driver
Alarm but do not include errors in the teaching tool such as PC software.

The time of alarm generated can be recorded if the clock is set to the current time on
Gateway Parameter Setting Tool. Refer to [3.9.3 (5) Clock Setting] for how to set up
the date and time.

If the current time is set, the data is remained for approximately 10 days under the
condition that the power to the controller is OFF. If the setting is not conducted or the
time data is lost, it will be the time passed since 2000/1/1, 00:00:00 when the power
is turned ON. Even if the date and time data is lost, the generated error code is
retained.

@ Notice: In troubleshooting, exclude normal portions from suspicious targets to
narrow down the causes. Check 1) to 11) described above before
contacting us.
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9.2 Fault Diagnosis

This section describes faults largely divided into four types as follows:
(1) Impossible operation of controller
(2) Positioning and speed of poor precision (incorrect operation)
(3) Generation of noise and/or vibration
(4) Communication not established

9.2.1

Impossible operation of controller

Situation

Possible cause

Check/Treatment

SYS LED or SYS I/SYS I
LEDs on driver board
turn ON in red when
power is supplied.

1) Occurrence of alarm.
2) During emergency-stop.
1) Was the emergency-stop switch
released?
2) EMG- on the system 1/0O connector
is not connected.

—_

(1) Check the error code with the
teaching tool being connected
and remove the cause by
referring the alarm list.

[Refer to [9.3 Gateway Alarm

and 9.4 Driver Alarm]

(2) 1) Release the emergency stop

switch.

2) Check the connection of the
system |/O connector (EMG-).
[Refer to 2.2 [1] Power Supply
and Emergency Stop]

Both position No. and
start signal are input to
the controller, but the
actuator does not move.

1)Servo OFF condition.

2)The pause signal is OFF.

3)Positioning command is issued to a
stop position.

4)There is no positioning data set to the
commanded position number.

5)Writing the information in a wrong
area for Direct Indication Mode.

1)Are SYS I/SYS Il LEDs on the
driver board that the operated
axes are connected turned ON in
green? [Refer to Name for Each
Parts and Their Functions]
Turn ON the servo-on signal
SON.

2)Operation is available when
pause signal *STP is ON and
pause when it is OFF. Turn it ON.

3)Check the sequence or the
settings of the position table.

4) 1t will generate Alarm Code 0A2
“Position Data Error”. Conduct the
position table setting.

Connected the teaching
tool and supplied the
motor and control power
to controller, but
operation would not start.
(the emergency stop
switch is released on the
teaching tool)

Cable treatment or mode selection.
1) Emergency stop condition

2) Servo OFF condition

3) In pause

1) Supply 24V DC to EMG- terminal
of the system 1/O connector.

& Warning

If the process of 1) is conducted,
put back the setting as soon as
the adjustment work is finished.
Starting the operation without
putting it back may cause a
serious accident since the

emergency stop is set invalid.

2) 3) Put the operation mode switch
on the front panel of the
controller to “MANU” side, and
select the teach mode on the

teaching tool.
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9.2.2 Positioning and speed of poor precision (incorrect operation)

322

Situation

Possible cause

Check/Treatment

Completion of operation
on the way to home
return.

In the home return of our standard
specification, the actuator is first
pressed to the mechanical end, moved
oppositely, and subject to positioning
stop at the home position. Therefore,
the product may judge as the
mechanical end even though it is still on
the way when the load is large and
interfere with surrounding object.

1) A load exceeding its rating weight is
installed on the actuator.

2) It is touched to interference in the way
of the run.

3) Torsion stress is applied to guide due
to improper fixing method of the
actuator or uneven fastening of bolts.

4)The sliding resistance of the actuator

1)Reduce the load.

2)Remove the interference.

3)Loosen the fixing bolts once and
check whether the slider can
move smoothly.
If the slider can move smoothly,
check if there is a deformation on
the attached surface, and install
the actuator again following the
instructions stated in Instruction
Manual.

4)Please contact IAL.

itself is large.
Shocks at start and/or Acceleration/deceleration is set too Decrease the settings of
stop. high. acceleration/deceleration.

Overshoot during
deceleration to stop.

The load inertia is large.

Decrease the setting of
deceleration.

Positioning of poor
precision.

Uneven speed during
movement.

Acceleration/deceleration
not smooth (bad speed
response).

[Refer to 8.3 Servo Adjustment.]

Positioning at a position
different from that of
commanded position No.

For remote I/O mode, the start signal
CSTR after the position number
command is too early, or input at the
same timing.
Note Inputting at the same timing is
available for Fieldbus Type.
(Excluding remote I/O mode)

The stop position may be set for
another purpose. Make sure to
complete the reading of the position
numbers to this controller before
inputting the start signal.

Complete signal PEND is
not output even though
positioning process is
completed.

Start signal CSTR is not turned OFF.

Make the start signal CSTR turned
OFF before completing the
positioning process by the turn-off
of positioning complete signal
PEND after starting operation, and
SO on.
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9.2.3 Generation of noise and/or vibration

Situation

Possible cause

Check/Treatment

Generation of noise
and/or vibration from
actuator itself.

Noise and vibration are generated by
many causes including the status of
load, the installation of the actuator, and
the rigidity of the unit on which the
actuator is installed.

Servo adjustment may improve the
situation.
[Refer to 8.3 Servo Adjustment.]

Vibrations of load.

1) Acceleration/deceleration is set too
high.

2)The installation structure and/or the
installed load are easily affected by
acceleration/deceleration.

1) Decrease the settings of
acceleration/deceleration.

2)Revise the installation structure
and load.

9.24

Impossible Communication

Situation

Possible cause

Check/Treatment

Not connectable with
host machine.

1) Communication rates do not match.

2)The machine number (station number)
is set to be duplicate with that of
another unit or out of the range.

3)Poor wiring or disconnection of
communication cable.

1) Set the communication rate to
match that of the host machine.
[Refer to the Instruction Manual
of the host unit.]

2)Correct the unit number (station
number) setting.

Machine numbers (station
numbers) vary depending on
communication modes. Refer to
3.4 Fieldbus Type Address Map
and the instruction manuals for
the host devices for the details.
3)Review the wiring again. Check if
termination resistances are
connected to network terminals
with correct values.
Check if the communication
power supply is established
properly for DeviceNet Type.
[Refer to the Instruction Manual
of the host unit.]
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9.3 Gateway Alarm

9.3.1

Gateway Alarm Codes
The alarm codes are read into ALMC1 t0128 (b7 to b0) in Gateway Status Signal 0.
[Refer to 3.4.3 Gateway Control Signals (Common for all operation modes).]

(Note)  The alarm code shown on Gateway Parameter Setting Tool is applied with “8” on the top of
the alarm codes listed below. (Example) If the alarm code is 43, it will be shown as 843.
'gggg Alarm Name Cause/Treatment
43 Absolute Battery Charge |Cause : The voltage of the absolute battery charger has dropped.
(843) |[Voltage Drop Treatment : Check the voltage of the 24V DC power supply.
Check the wire layout between the absolute battery box
and MCON controller.
48 Decrease in Fan Cause : The fan rotation speed has decreased for the cooling fan
(848) |Revolution on the main unit.
Treatment : It is considered that it is the end of the product life of the fan
(approximately 3 years). Replace the fan.
49 Time Notification Error Cause : It is an internal communication error of MCON. The clock
(849) data transfer from Gateway board to the driver board has
failed.
Treatment : Turn the power OFF and reboot. If the same error occurs
again, please contact IAl.
4A Real Time Clock Cause : Clock data has lost.
(84A) |Operation Stop Detection The clock data can be remained for approximately 10 days
after the power to the controller is turned OFF.
Treatment : Have the clock setting done from the Gateway Parameter
Setting Tool again.
4B Real Time Clock Access |Cause : Itis an internal error of MCON. The clock data failed to be
(84B) |Error acquired internally.
Treatment : Turn the power OFF and reboot. If the same error occurs
again, please contact IAl.
50 Fieldbus Communication |Cause : It is a Fieldbus link error. If the flip-flop is set in Gateway
(850) |Error Parameter Setting Tool during this error, the actuator is
(ERR-C) stopped in the condition of the error and any command is
ignored until it receives a release signal.
Treatment : Check the settings for Fieldbus (node addresses,
communication speed, etc.) and wiring layout.
60 Master-Slave Axes Cause : Itis an internal error of MCON. The communication with the
(860) |Communication Error driver board to connect each axis of the actuators was not
(ERR-T) able to be established.
Treatment : Itis considered that the driver board is not inserted or there is a
failure in the connection (connector is not inserted deep enough).
61 Slave Axis Communication|Cause : Itis an internal error of MCON. The communication with the
(861) [Internal Error (Sending) driver board to connect each axis of the actuators was not
able to be established.
Treatment : Turn the power OFF and reboot. If the same error occurs
again, please contact IAl.
62 Slave Axis Communication|Cause : Itis an internal error of MCON. The communication with the
(862) |Internal Error (Receiving) driver board to connect each axis of the actuators was not
able to be established.
Treatment : Turn the power OFF and reboot. If the same error occurs
again, please contact IAl.
6A Driver Board Operation Cause : Operation modes which cannot be used together are indicated.
(86A) |Pattern Error Treatment : Set the operation modes again on Gateway Parameter
Setting Tool.
80 GW Parameter Error Cause : There is an error in Gateway parameters.
(880) Treatment : Check the settings such as the number of connected axes

and operation mode on Gateway Parameter Setting Tool.
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Alarm
Code

Alarm Name

Cause/Treatment

81
(881)

Parameter Check Sum

Error

Cause

Treatment :

: There is a possibility that the memory data inside MCON

has destroyed.
Establish all the settings again on Gateway Parameter
Setting Tool or write the backup data if it exists.

90
(890)

Driver Board Mount Error

Cause

Treatment :

: The number of axes (number of driver boards) set in

Gateway Parameter Setting Tool does not match with the
number of the actually connected axes.
Match the numbers of the axes.

93
(893)

Driver Board Operation
Type Setting Failure

Cause

Treatment :

. It is an internal communication error of MCON. Data

communication failure has occurred for information such as
operation mode setting switch status, fieldbus operation
mode and I/O mode operation pattern.

Turn the power OFF and reboot. If the same error occurs
again, please contact |Al.

95
(895)

Motor Voltage Monitoring
Timeout

Cause

Treatment :

: An error occurred to the motor voltage on the monitored

driver board during the shutdown control.

1) Motor voltage readout not conducted in normal condition
2) Motor voltage not risen up

3) Malfunction of communication board

Shutdown control process cannot be used together with
controls using the EMG/MP connectors. Check the
connection of the EMG/MP connectors.

Contact IAl if an error occurs even after having the
treatment.

oC
(89C)

Fieldbus Module Not
Detected

Cause

Treatment :

: Communication board for Fieldbus was not detected.

1) Communication board is not inserted.

2) Malfunction of communication board

Turn the power OFF and reboot. If the same error occurs
again, please contact IAl.

9D
(89D)

Fieldbus Module
Initialization Timeout

Cause

Treatment :

. Initialization of the fieldbus module did not finish even after

a certain while has passed.
Turn the power OFF and reboot. If the same error occurs
again, please contact IAl.

9E
(89E)

Fan Error

Cause
Treatment :

: A Fan error was detected.

It is considered that it is the end of the product life of the fan
(approximately 3 years). Replace the fan.

AO
(8A0)

Control Power
Overvoltage

Cause

Treatment :

: Control power voltage reached beyond the overvoltage

threshold (120% of 24V DC = 28.8V).

1) The voltage of 24V DC power supply is high.

2) A faulty part inside the controller

3) Turning the servo ON at acceleration/deceleration
spends a huge current consumption transiently. Using
the remote sensing function with a power supply with no
enough current capacity may cause overvoltage
responding to the current change.

1) 2) Check the voltage of the input power supply.

3) Think to use a power supply with enough current
capacity or not to use the remote sensing function.
If the voltage is normal, please contact IAL

Al
(8A1)

Control Power Voltage

Drop

Cause

Treatment :

: The control power voltage dropped less than the voltage

drop threshold (70% of 24V DC = 16.8V).
1) The voltage of 24V DC power is low

2) A faulty part inside the controller

Check the power voltage.

If the voltage is normal, please contact IAI.
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Alarm
Code

Alarm Name

Cause/Treatment

A2
(8A2)

Overvoltage on motor
power

Cause

Treatment :

: 1) Motor power input voltage (input to MPI terminal) is too

large (38V or more)
Turning the servo ON at acceleration/deceleration
spends a huge current consumption transiently. Using
the remote sensing function with a power supply with no
enough current capacity may cause overvoltage
responding to the current change.

2) Overcurrent is generated on the motor power supply line

1) Check the power voltage input to MPI terminal. Think to
use a power supply with enough current capacity or not
to use the remote sensing function.

2) Check the wire layout between the actuator and
controller.

AG
(8AB)

Encoder Voltage Drop

Cause

Treatment :

: The power voltage for the encoder has dropped below the

allowable range.
Check the connection between the actuator and MCON.

(8AA)

Regenerative Electric
Discharge Circuit Error

Cause

Treatment :

: There is an error in the regenerative discharge circuit inside

the controller.
Turn the power OFF and reboot. If the same error occurs
again, please contact IAl.

AB
(8AB)

Assumed Regenerative
Discharge Excessive
Power

Cause

Treatment :

: The regenerative electric power exceeded what can be

dealt with the regenerative resistor.

Decrease the acceleration/deceleration speed, revise the
operation interval or connect an external optional
regenerative resistor (RER-1).

AC
(8AC)

Continuous Regenerative
Excessive Discharge

Cause

Treatment :

: The regenerative electric power exceeded what can be

dealt with the regenerative resistor.

Decrease the acceleration/deceleration speed, revise the
operation interval or connect an external optional
regenerative resistor (RER-1).

BA
(8BA)

Number of Axes /
Operation Mode
Unmatched

Cause

Treatment :

: The number of axes set in the gateway parameter and that

of axes figured out from the operation mode are not the
same.

As the parameter setting is inappropriate, revise the
gateway parameter setting.

FA
(8FA)

CPU Error

Cause
Treatment :

- An error reset was detected in CPU in the gateway board.

Turn the power OFF and reboot. If the same error occurs
again, please contact IAl.

FFF

Power-on Log

It is the log at the power being on (it is not an error).
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9.4 Driver Alarm

9.4.1

Alarm Level
The alarms are classified to 3 types of levels by the content of the error.
Alarmlevel | SYSI/ | a psignal | Status when an Cancellation method
LED error occurred
Message Green Light No output  [No stop Alarm of maintenance output such as
is turned battery voltage drop or the teaching tool
ON. such as PC software
[Refer to Instruction Manual of each tool
for details.]
Operation | Red Light is Output Servo OFF after |Reset the alarm by the PIO or teaching
release turned ON. deceleration to |tool.
stop
Cold start | Red Light is Output Servo OFF after |Software reset or power reconnection by
turned ON. deceleration to  |teaching tool.
stop Home return is required for any actuators
of other than simple absolute
specification.

/I\ Caution:

Reset each alarm after identifying and removing the cause.

If the cause of the alarm cannot be removed or when the alarm cannot be reset
after removing the cause, please contact IAI

If the same error occurs again after resetting the alarm, it means that the cause
of the alarm has not been removed.

9.4.2 Simple Alarm Code

Simple alarm codes are read into the complete position register (PM8 to PC1) in Simplified
Direct Value, Positioner 1, Positioner 2, Positioner 5 and each mode of remote 1/O when an
alarm is generated.

O: ON e@: OFF

*ALM

ALMS8|ALM4 | ALM2 | ALM1
(PM8)| (PM4)| (PM2)| (PM1)

Binary Code

Description: Alarm code is shown in ().

O

Normal

o O

Collision Detection (ODF)

Software reset during servo ON (090)

Position number error during teaching (091)
PWRT signal detected during movement (092)
PWRT signal detected before completion of home
return (093)

Move command during servo OFF (080)

Position command in incomplete home return (082)
Absolute position move command when home
return is not yet completed (083)

Movement command during home return operation
(084)

Position No. error during movement (085)

Position command information data error (0A3)
Command deceleration error (0A7)

Mismatched PCB (0F4)

° O

@) o

Parameter data error (0AQ)

Parameter data error (0A1)

Position data error (0A2)

Unsupported motor/encoder type (0A8)

(Note) *ALM Signal is an active low signal. It is ON when the power is applied to the controller, and

turns OFF when the signal is output.
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O: ON e: OFF
*ALM EAI;LI\I>IA88) GSLM 44) '(T:LMZZ) 2AI\3LI\'>I/I11) Binary Code Description: Alarm code is shown in ().
Z-phase position error (0B5)
Z-phase detection time out (0B6)
Magnetic pole indeterminacy (0B7
° ° © © © / Exc%temer?t detection error ()(/)éS) )
Home sensor non-detection (0BA)
Home return timeout (0BE)
) O ° o o 8 Actual speed excessive (0C0)
Overcurrent (0C8)
Overvoltage (0C9)
o O o o ©) 9 Overheat (0CA)

Current Sensor Offset Adjustment Error (0CB)
Drive source error (0D4)

Command counter overflow in Incomplete home
return (0D5)

o O ] O @) 11 Deviation overflow (0D8)

Software stroke limit exceeded (0D9)

Pressing motion range over error (0DC)

Electric angling mismatching (0B4)

Servo error (0C1)

lllegal control system transition command (0C5)
Motor power source voltage excessive (0D2)
Overload (OEO)

Driver logic error (OF0)

Encoder send error (0E4)

Encoder receipt error (OE5)

Encoder Counter Error (OE6)

A-, B- and Z-phase wire breaking (OE7)
A and B-phase wire breaking (OE8)

° © © ° © 13 BLA encoder error detection (OEB)

PS-phase wire breaking (OEC)

Absolute encoder error detection 1 (OED)

Absolute encoder error detection 2 (OEE)

Absolute encoder error detection 3 (OEF)

CPU error (OFA)

¢ © © © ¢ 14 Logic error (OFC)
Nonvolatile memory write verify error (OF5)
o O O @) @) 15 Nonvolatile memory write timeout (OF6)

Nonvolatile memory data destroyed (0F8)

(Note) *ALM Signal is an active low signal. It is ON when the power is applied to the controller, and
turns OFF when the signal is output.
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9.4.3 Alarm Codes for Driver Board (Each Axis)

(Note) In the shaded alarm code columns in the table below, the applicable driver board
type is shown with symbols. The alarm codes not shaded are in common for all the
driver board.

P : Pulse Motor - - RCP2, RCP3, RCP4 and RCP5 Series

A : Servo motort - - RCA, RCA2 and RCL Series

D :Pulse/brushless DC electric motor - - RCD Series

Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

047

048

049

Only for
P
drivers

04E

04F

06B

Message

Deviation Overflow
Warning

Cause

Treatment :

: The current operational condition or the sliding

resistance of the actuator is large, and there is a
concern of the deviation overflow being occurred.
Reduce the acceleration setting.

Have a maintenance work conducted to supply
grease and so on.

Driver overload alarm

Cause

Treatment :

. The load current exceeded the value set in

Parameter No.143 “Overload Level Ratio”.

This alarm is kept alarm condition until reset is
made. This alarm turns ON when the load current
exceeds the setting from a value below the setting.
Lower the setting of acceleration/deceleration.
Also, increase the frequency of pause.

Cause

Treatment :

. Motor current has reached the detection current set

in the collision detection feature.

Remove the cause of collision.

If it is an unexpected detection, re-adjust the
collision detection feature.

[Refer to Chapter 5 Collision Detection Feature]

Exceeded movement
count threshold

Cause

: The total number of the operation times exceeded

the value set in Parameter No.147 “Total Movement
Count Threshold”.

Exceeded operated
distance threshold

Cause

: The total number of the operation distance

exceeded the value set in Parameter No.148 “Total
Operated Distance Threshold”.

Maintenance information
data error

Cause

Treatment :

: The maintenance information (total movement

count, total operated distance) is lost.
Please contact |Al.

080

082

083

084

Operation
release

Move command in servo
OFF

Cause

Treatment :

: A move command was issued when the servo is

OFF.

Issue a movement command after confirming the
servo is ON (servo ON signal (SV) or position
complete signal (PEND) is ON).

Position command in
incomplete home return

Cause

Treatment :

: A position move command was issued before home

return was completed.
Issue a command after confirming that home return
has been completed (HEND) is ON.

Numerical command in
incomplete home return

Cause

Treatment :

: An absolute position command was issued by

numerical specification before home return was
completed (direct command from Field Network).
Issue a numeric specification after performing home
return operation and confirming the complete signal
(HEND).

Absolute position move
command when home
return is not yet
completed

Cause

Treatment :

: A move command was issued when home return

was still in progress.
Issue a movement command after performing home
return operation and confirming the complete signal

(HEND).
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

085

090

091

Operation
release

092

093

Position No. error during
movement

Cause

Treatment :

: A non-existing (invalid) position number was

specified in the positioner mode.
Check the position table again and indicate an
effective position number.

in servo-ON condition

Software reset command|Cause

Treatment

. A software reset command was issued when the

servo was ON.

: Issue a software reset command after confirming

that the servo is OFF (SV signal is 0).

Position No. error in
teaching

Cause

Treatment

: The position number out of the available range was

selected in the teaching.

: Set the indication position number to 255 or less in

Positioner 1 or Positioner 2 Mode, or to 64 or less in
Remote I/0O Teaching Mode.

PWRT signal detection
during movement

Cause

Treatment :

: The current position write signal PWRT was input in

the teaching mode of PIO pattern 1 while the
actuator was jogging.

Check that JOG+/- signal is not on and stopped
(MOVE output signal is off) before inputting.

PWRT signal detection
in incomplete home
return

Cause

Treatment:

: The current position write signal PWRT was input in

the teaching mode of PIO pattern 1 when home
return was not yet completed.

Input the HOME signal first to perform home return,
and then input the PWRT signal after confirming
that the home return has completed (HEND output
signal is ON).

0AO

0A1

Cold start

PIO function assignment
error

Cause

Treatment :

. Data input in Parameter No. 25 PIO Pattern Select

is not appropriate.

Select either of PIO Patterns 0, 1, 2, 4 or 5.
Select 6 when in a mode other than Remote I/O
Mode.

Parameter data error

Cause

: The data input range in the parameter area is not

appropriate.

Example 1) This error occurs when the magnitude

relationship is apparently inappropriate
such as when 300mm was incorrectly
input as the value of the soft limit negative
side while the value of the soft limit
positive side was 200.3mm.

Example 2) In rotary axis, when the index mode is

changed to the normal mode and the soft
limit negative side is 0, this error is issued.
Set the soft limit negative side to a value
-0.3mm is added to the outer side of the
effective stroke. [Refer to 8.2 [2] Soft limit
+, Soft limit -]

Treatment : Change the value to the appropriate one.
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

0A2

0A3

0A7

Operation
release

Position data error

Cause

Treatment :

: 1) Amove command was input when no target

position was set in the “Position” field of a
position No. in the position table.

2) The value of the target value in the “Position”
field exceeded the Parameter No.3 and 4 “Soft
limit set value”.

3) A1 was set to “Incremental” column in the
solenoid valve mode 2 of PIO pattern 5.

4) Pressing operation was specified while the
vibration suppress control function remained
effective.

1) Set the target position.

2) Change the target position value to the one
within the soft limit set value.

3) The target position cannot be set by relative
coordinate (incremental feed).

4) The vibration suppress control function and
pressing operation cannot be used concurrently.
Provide setting so that either of the functions is
effective.

error

Position command data

Cause

Treatment

: 1) The command value during direct numeric

specification exceeded the maximum set value.
2) Pressing operation was specified in the field bus

specification while the vibration suppress
function remained effective.

: 1) Exceeded command item code is displayed in
the detailed address. Input an appropriate value
by referring to these values.

Detailed Address
(Command ltem Code)

Command Item

Target Position

Command Speed

Acceleration

Deceleration

Positioning Width

Pressing Current Limit
Value

Ol O |olo|dNM|O

Control Signal

2)

The vibration suppress control function and pressing
operation cannot be used concurrently. Provide
setting so that either of the functions is effective.

error

Command deceleration

Cause

Treatment

: Because there is not enough deceleration distance
when the deceleration is changed to a lower setting
during the operation, the actuator exceeded the soft
limit when deceleration was made from the current
position with the deceleration after the change.

Deceleration starting position
If a command is issued here,
soft limit overshoot will occur.

not resulting in soft limit overshoot

Soﬂmmit
The cause is that the timing to make the next
movement command when the speed was changed
during the operation was late.
: Make the timing earlier for the movement command

for the deceleration speed change.
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Alarm Alarm

Code Level Alarm Name

Cause/Treatment

0A8 Unsupported
motor/encoder types

Cause

Treatment :

: A motor or encoder not applicable for this controller

is connected, and the motor or encoder cannot be
classified.

Contact us in case this alarm is issued with the
applicable actuator or occurs again even after the
power is rebooted.

0B4 Electric angling
mismatching
Only for
A
drivers |Cold start

Cause

Treatment :

: 1) The position deviation counter is over-flown.

2) An error occurred in Z-axis detection. (When
detail code in error list of teaching tool is 0001y)

1) This error occurs when an actuator cannot
operate.
Confirm about the load conditions, that the work
does not interfere with any object nearby or the
brake has been released, etc.
If the error occurs even when the servo is ON,
the cable breakage or disconnection is
considered. Check the cable connection. Please
contact IAl if there is no failure in the cable and
connector connections.

2) Turn the power OFF and reboot. If the same
error occurs again, please contact IAl.

0B5 Z-phase position error

Only for
A
drivers

Cause

Treatment :

: The point where Z-phase was detected in

home-return operation was out of the specified
area. Encoder error
Please contact IAl.

0B6 Z-phase detection time

out

Only for
A

drivers

Operation
release

Cause

Treatment :

: This indicates the Z-phase could not be detected at

the first servo-on or home-return operation after the

power is turned ON in Simple Absolute type.

1) Connector connection error or wire breakage on
an actuator cable.

2) Brake cannot be released on a controller
equipped with a brake.

3) Detection of the motor is not performed properly
because an external force is applied.

4) The slide resistance of the actuator itself is large.

1) Check for the actuator cable wiring condition.

2) Check the wiring condition of the brake cable,
and also turn on/off the brake release switch to
see if the brake makes a “clicking” sound. If the
brake is not making any noise, check if the
power is supplied to the brake properly.

3) Check if there is any abnormality in the parts
assembly condition.

4) It the transportation weight is in the acceptable
range, cut off the power to check the slide
resistance manually by moving with hand.

If the actuator itself is suspected to be the cause,

please contact IAl.
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

0B7

Only for
A
drivers

0B8

Only for
P
drivers

Magnetic pole
indeterminacy

Cause

Treatment :

: It shows the magnetic pole phase could not be

detected after a certain time being passed even

though the process for the magnetic pole phase

detection was executed at the first servo-on after
the power is turned ON.

1) Connector connection error or wire breakage on
an actuator cable.

2) Brake cannot be released on a controller
equipped with a brake.

3) Detection of the motor is not performed properly
because an external force is applied.

4) The slide resistance of the actuator itself is large.

1) Check for the actuator cable wiring condition.

2) Check the wiring condition of the brake cable,
and also turn on/off the brake release switch to
see if the brake makes a “clicking” sound. If the
brake is not making any noise, check if the
power is supplied to the brake properly.

3) Check if there is any abnormality in the parts
assembly condition.

4) It the transportation weight is in the acceptable
range, cut off the power to check the slide
resistance manually by moving with hand.

If the actuator itself is suspected to be the cause,

please contact IAl.

Cold start

error

Excitement detection

Cause

Treatment :

: The magnetic pole phase detection is not

completed after a certain time being passed even

though the detection process was executed at the

first servo-on after the power is turned ON.

1) Connection error or wire breakage on an
actuator cable.

2) Brake is not released (when equipped with a
brake).

3) Load to the motor is high due to external force.

4) Power was turned ON while touching to the
mechanical end.

5) The resistance in the actuator sliding operation
is large.

1) Check the wiring condition of the actuator cables.

2) If an improvement can be confirmed when 24V
DC, 150mA is supplied to BKRLS terminal in the
external brake input connector, a malfunction of
the controller can be considered. Please contact
1AL

3) Confirm that there is no error in the mechanical
part assembly condition.

4) Move the slider or the rod to a point where it
would not hit the mechanical end and reboot the
system.

5) If the loaded weight is within the allowable
range, turn the power OFF and check the
resistance in sliding operation by moving the
slider with hand.
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

0BA

0BE

0Co

0C1

Only for
P
drivers

Operation
release

Home sensor
non-detection

Cause

Treatment :

: This indicates that the home-return operation of the

actuator equipped with origin sensor (option for

those except for rotary actuator) is not completed in

normal condition.

1) The work piece has interfered with the
peripherals during the home-return operation.

2) The resistance in the actuator sliding operation
is large.

3) Attachment error, malfunction or wire breakage
of origin sensor.

If there is no interference of the work piece

confirmed with the peripherals, 2) or 3) can be

considered as a cause. Please contact |Al.

Home return timeout

Cause

Treatment :

: Home return does not complete after elapse of a

certain period after the start of home return.

Detailed Code Applicable Action

01 Home Return Action Timeout

02 LS Evacuating Action Timeout

This error does not occur in normal operation. The
combination of the controller and actuator may be
incorrect. Please contact IAL.

Actual speed excessive

Cause

Treatment :

: This indicates the number of motor rotation

exceeded the number of allowable rotation.

1) The slide resistance of the actuator is locally high.

2) The load is increased too much due to a external
force.

With the reasons above, it can be considered a

sudden speed increase has occurred before

detecting the servo error.

Even though this would not occur in normal

operation, check if there is any abnormality in the

parts assembly condition. Also check if there is a

possibility that an external force may be applied in

the direction of the actuator movement.

Servo error

Cause

Treatment :

: It indicates 2 seconds has passed without making a

move since a move command was received.

1) Connection error or wire breakage on an
actuator cable

2) Brake is not released (when equipped with a
brake).

3) Load to the motor is high due to external force.

4) The resistance in the actuator sliding operation
is large.

1) Check the wiring condition of the actuator
cables.

2) If an improvement can be confirmed when 24V
DC, 150mA is supplied to BKRLS terminal in the
external brake input connector, a malfunction of
the controller can be considered. Please contact
1AL

3) Confirm that there is no error in the mechanical
part assembly condition.

4) Move the slider or the rod to a point where it
would not hit the mechanical end and reboot the
system.
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

0C5

Only for
A
drivers

Operation
release

lllegal transition
command in control
system

Cause

Treatment :

: 1) Change the operation from the vibration

suppress control operation to the normal
position control operation.

2) Change the operation from the normal position
control operation to the vibration suppress
control operation.

Change the sequence so the next action is

conducted after confirming the positioning

complete signal (PEND) is turned ON for both

cases 1) and 2).

0Cs8

0C9
Only for
P
drivers

0CA

0CB

Cold start

Overcurrent

Cause

Treatment :

: The output current in the power circuit section is

increased abnormally.

This alarm will not be generated in normal
operation. It can be considered as the insulation
degradation of the motor winding or malfunction of
the controller. Please contact IAl.

Overvoltage

Cause

Treatment :

: The voltage on the power regenerative circuit

exceeded the threshold.
Malfunction of the controller can be concerned.
Please contact IAI.

Overheat

Cause

Treatment :

: Temperature on the components inside the

controller has exceeded the temperature defined for

each actuator.

1) Operation is performed with the load condition

exceeding the specified range.

2) High temperature around the controller.

3) Load to the motor is high due to external force.

4) Afaulty part inside the controller.

1) Revise the operation condition such as

decreasing the acceleration/deceleration speed.

2) Lower the ambient temperature of the controller.

3) Confirm that there is no error in the mechanical

part assembly condition.

Note This error would not normally occur. If it
occurs, confirm there is not (1) to (3) above. If|
the same problem occurs again even with the
process above, malfunction of controller can
be considered. Please contact IAI

Current sensor offset
adjustment error

Cause

Treatment :

: An error was found to the sensor in the status check

of the current detection sensor conducted at the

initializing process in the startup.

1) A breakdown of the current detection sensor or
peripheral component is supposed.

2) An error in the offset adjustment is supposed.

3) The actuator has moved by an external force at
the time the power was turned on.

In case the same error occurs even after rebooting

the power in a condition that the actuator does not

move, it is necessary to replace the PC board or

adjust the offset.

Please contact IAl.

0D2
Only for
Aand D
drivers

Operation
cancellation

Motor power source
voltage excessive

Cause

Treatment :

: A malfunction of a component inside the controller

can be considered.
If this error occurs often, there is a concern of a
controller malfunction. Please contact IAI.
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

0D4

0D5

Only for
P
drivers

Cold start

Drive source error

Cause

Treatment :

: 1) Motor power input voltage (input to MPI

terminal) is too large

During acceleration/deceleration and servo-on,
the current consumption rises transiently. Using
the remote sensing function with a power supply
with no enough current capacity may cause
overvoltage responding to the current change.

2) Overcurrent is generated on the motor power
supply line.

1) Check the power voltage input to MPI terminal.
Think to use a power supply with enough current
capacity or not to use the remote sensing
function.

2) Check the wire layout between the actuator and
controller.

Please report the environment of use and
condition of operation in case this error occurs
often.

Differential Counter
Overflow with Home
Return Incomplete

Cause

Treatment :

: This alarm indicates that the position deviation

counter has overflowed.

1) The speed dropped or stopped during JOG
move due to an impact of external force, hit to
the mechanical end or overload.

2) The excited-phase detection operation following
the power-on is unstable.

1) This error occurs when the actuator cannot be
operated as it is commanded. Check the load
conditions such as if the work is touching to the
surrounding object, or brake is properly
released, and remove the cause.

2) Overload is concerned. Revise the transportable
weight.

0D8

0D9

Operation
cancellation

Deviation overflow

Cause

Treatment :

: This alarm indicates that the position deviation

counter has overflowed.

1) The speed dropped or the actuator stopped due
to the effect of external force or overload.

2) The excited-phase detection operation following
the power-on is unstable.

3) The power supply voltage dropped.

4) Servo gain number is too small

1) This error occurs when the actuator cannot be
operated as it is commanded. Check the load
conditions such as if the work is touching to the
surrounding object, or brake is properly
released, and remove the cause.

2) Overload can be concerned. Revise the
transportable weight and redo the home-return
operation.

3) Check for the source voltage.

4) Tune the servo-motor gain number.

Software stroke limit
exceeded

Cause

Treatment :

: The current position of the actuator exceeds the

software stroke limit.
Return the actuator to be within the range of the
software stroke limit.
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Alarm Alarm

Alarm Name Cause/Treatment
Code Level
oDC Pressing motion range |Cause : 1) After the pressing operation has complete, the
over error force to push back is too large and the pushed

back to the pressing start setting position.

2) The actuator touched the work during the
approach movement before the pressing
movement.

. Treatment : 1) Revise the setting and adjust it so the force to

Operation

cancellation push back gets sr_naller. . 3

2) Correct the pressing start setting position to the
front to have the approach distance shorter.

ODF Collision detection Cause : Collision of actuator was detected.

Treatment : Remove the cause of collision.

Only for If it is an unexpected detection, re-adjust the
P collision detection feature.

drivers [Refer to Chapter 5 Collision Detection Feature]

OEO Overload Cause : 1) The work weight exceeds the rated weight, or an
external force is applied and the load increased.

2) If the actuator is equipped with a brake, the
brake is not released.

3) The slide resistance of the actuator is locally
high.

Treatment : 1) Check the work and its surrounding area to
remove the cause.

2) If an improvement can be confirmed when 24V
DC, 150mA is supplied to BKRLS terminal in the
external brake input connector, a malfunction of
the controller can be considered. Please contact
IAl. If the error cannot be cancelled, malfunction
of brake, cable breakage or controller
malfunction can be considered. Please contact
1AL

3) In the case that the work can be moved by hand,
move it. Then, check that there is no location
where a sliding resistant is too large. Check if
the installation face is distorted. When the error
occurs in operation of the actuator only, Please
contact IAl.

A Caution

Restart the operation after making sure to remove the cause.
If you cannot determine that the cause is removed completely,
wait for at least 30 minutes before turning ON the power to
prevent the motor coil from burning.

Cold start
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

OE4

Only for
A
drivers

OE5

Only for
P and A
drivers

OEG6

Only for
Pand A
drivers

Cold start

Encoder send error

Cause

Treatment:

. The data sending and receiving between the

controller and encoder is conducted by the serial

communication. This error indicates that the data

sent from the controller was not received properly
at the encoder side.

1) Encoder cable is about to break or connector is
not plugged properly

2) Effect of noise

3) One or more communication ICs installed on the
encoder board are faulty.

4) One or more communication ICs installed on the
controller board are faulty.

1) Check on the cables and the connector joints to
see if any abnormality.

2) Interrupt the power to the peripheral equipment
and activate only the actuator. If any error does
not occur, it might be caused by noise. Take
proper measures against noise.

If 3) or 4) is the case, the encoder or controller

must be replaced. If the cause cannot be specified,

please contact IAl.

Encoder receipt error

Cause

Treatment :

: This indicates that the data was not received to the

controller in the normal condition from the simple

absolute area.

1) Connector connection error (If the detail code in
the error list of the teaching tool is 0002H.)

2) Effect of noise (If the detail code in the error list
of the teaching tool is 0001H.)

3) Malfunction of component (communication part)
inside the controller.

4) Initialization of battery-less absolute encoder is
incomplete

1) Check if any wire breakage on a connector and
the condition of wire connections.

2) Interrupt the power to the peripheral equipment
and activate only the this actuator and actuator.
If any error does not occur, it might be caused
by noise. Take proper measures against noise.

3) It is necessary to replace the actuator (motor
part) or controller.

If the cause cannot be specified, please contact IAI.

Encoder Counter Error

Cause

Treatment :

. Itis in a condition the encoder cannot detect the

position information properly.

1) Breakage on encoder relay cable, actuator
enclosed cable or improper connector
connection

2) Malfunction of encoder itself

3) Error status was received in initial
communication with battery-less absolute
encoder

1) Check if any breakage of cable at connectors
and the condition of connections.

Malfunction of the encoder can be concerned if

there is no suspected point on the cables. Please

contact IAl.
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

OE7

Only for
A
drivers

OE8

OEB
Only for
Pand A
drivers

OEC

Only for
D
drivers

A-, B- and Z-phase wire
breaking

Cause

Treatment :

: Encoder signals cannot be detected correctly.

1) Wire breakage or connector connection error on
an actuator cable or cable enclosed in an
actuator.

2) Malfunction of encoder itself.

1) Check if any wire breakage on a connector and
the condition of wire connections.

If the cables are in the normal condition, the

malfunction of the encoder can be considered.

Please contact IAI.

Cold start

A- and B-phase wire
breaking

Cause

Treatment :

. Encoder signals cannot be detected correctly.

1) Wire breakage or connector connection error on
an actuator cable or cable enclosed in an
actuator.

2) Malfunction of encoder itself.

3) Parameter No. 158 “Valid Axis / Invalid Axis
Select” of unconnected axis is set to 0: Enabled.

1) Check if any wire breakage on a connector and
the condition of wire connections.

2) If the cables are in the normal condition, the
malfunction of the encoder can be considered.
Please contact IAI.

3) Set Parameter No. 158 “Valid Axis / Invalid Axis
Select” to 1: Disabled.

* If there is no actuator connected, this alarm will
occur even with a check mark on the reserved
axis in the setting described in 2.5.3 Number of
Mounted Axes, or with the drive unit set to “No
Setting”.

Battery-less absolute
encoder error detection

Cause

Treatment :

: Itis a condition that the battery-less absolute

encoder cannot detect the position information
correctly.

Check if any wire breakage on a connector and the
condition of wire connections.

If the cables are normal, faulty encoder is
suspected. Please contact IAl.

PS-phase wire breaking

Cause

Treatment :

: Encoder signals cannot be detected correctly.

1) Wire breakage or connector connection error on
an actuator cable or cable enclosed in an
actuator.

2) Malfunction of encoder itself.

1) Check if any wire breakage on a connector and
the condition of wire connections.

If the cables are in the normal condition, the

malfunction of the encoder can be considered.

Please contact IAl.
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

OED
Only for
Pand A
drivers

OEE

Only for
Pand A
drivers

OEF

Only for
Pand A
drivers

Operation
release

Absolute encoder error
detection 1

Cause

Treatment :

: The current position has changed while controller

was reading the absolute data or saving files.
Avoid a condition that gives vibration to the
actuator.

Absolute encoder error
detection 2

Cause

Treatment :

: The position data cannot be detected properly in

the Battery-less absolute type or Simple absolute

type encoder.

1) When the power is supplied for the first time to
after the motor replacement of Battery-less
absolute type or Simple absolute type (before
executing absolute reset)

2) Voltage drop of absolute battery. (simple
absolute type) (If the detail code in the error list
of the teaching tool is 00014.)

3) Wire breakage or connector connection error on
an actuator cable or cable enclosed in an
actuator or connector being removed and
inserted.

(If the detail code in the error list of the teaching
tool is 00024.)

4) Changed the parameters of controller.

2) Supply the power for 72 hours or more and after
charging the battery enough, perform the
absolute reset operation.

If the same failure occurs often even with
enough battery charge, it is considered the end
of the battery life. Replace the battery.

Conduct an absolute reset for 1), 3) and 4).

[Refer to Chapter 7. Absolute Reset and Absolute

Battery]

Absolute encoder error
detection 3

Cause

Treatment :

: The encoder for the Simple absolute type cannot

detect the position information properly. (Encoder
over speed error)

The current position changed with a speed more
than the rotation speed setting by an external
cause during the power shutoff.

Set the rotation speed to a higher speed than what
currently is. If the same failure occurs again, it is
necessary to have an absolute reset.

[Refer to Chapter 7. Absolute Reset and Absolute
Battery]

OF0
Only for
Aand D
drivers

OF4

Cold start

Driver logic error

Cause

Treatment :

: Exceeded load, parameter (motor type)

mismatched, noise, malfunction of controller, etc.
Please contact IAI.

Mismatched PCB

Cause

Treatment :

: The PCB is not applicable for the connected motor

in the startup check.

There is a possibility of mismatch between the
actuator and controller. Check the model codes.
Should this error occur, please contact IAI.

OF5

Operation
release

Nonvolatile memory
write verify error

Cause

Treatment :

: It is verified at the data writing process to the

non-volatile memory that the data inside the
memory and the data to be written are matched.
There was a mismatch detected in this process.
(Faulty nonvolatile memory.)

When the error is caused even when the power is
re-input, please contact IAl.

OF6

Cold start

Nonvolatile memory
write timeout

Cause

Treatment :

: There is no response in the specified time duration

during the data writing to the non-volatile memory.
(Faulty nonvolatile memory.)

When the error is caused even when the power is
re-input, please contact IAl.
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

OF8

OFA

OFC

Cold start

Nonvolatile memory data
destroyed

Cause

Treatment :

: Abnormal data was detected during the nonvolatile

memory check after starting. (Faulty nonvolatile
memory.)

When the error is caused even when the power is
re-input, please contact IAl.

CPU error

Cause

Treatment :

: The CPU operation is not normal.

1) Faulty CPU.

2) Malfunction due to noise.

When the error is caused even when the power is
re-input, please contact IAl.

Logic error
(Component error in
controller)

Cause

Treatment :

: The controller is not operating properly.

1) Malfunction due to the effect of noise, etc.

2) Malfunction of peripheral circuit components.
Turn the power OFF and reboot.

If the error occurs again, check for presence of
noise.

Also, if you have another controller, replace it and
try. A recurring error with the spare controller
suggests presence of noise.

If the cause cannot be identified, please contact
1AL

100 to
1FF

Message

Alarm on teaching tool

[Refer to the Instruction Manual of teaching tool.]

200 to
2FF

Operation
release

Alarm on teaching tool

[Refer to the Instruction Manual of teaching tool.]

300 to
3FF

Cold start

Alarm on teaching tool

[Refer to the Instruction Manual of teaching tool.]

341

Bunjooyssiqnol] g Jeydeyn .



Mcon

- Bunooysajgnol] g Jaydeyn

342



Mcon

Chapter 10 Appendix

10.1 Conformity to Safety Category

[1]

In this section shows an example of a circuit using the dedicated teaching pendant. However, it
is not possible for us to check the conformity of our product to the condition of your system.
Therefore, it is necessary that the user construct the circuit considering the condition of use and
the categories to be applied.

System Configuration

When it is necessary to construct a system that complies with Safety Category
(1ISO12100-1/1ISO13849-1), use a MCON-CG contactor and teaching pendant (Model codes:
TB-01D/DR or TB-02D).

Also, TP adapter (Model : RCB-LB-TGS) is required.

The system can conform to up to safety category B to 4 (ISO12100-1/1ISO13849-1) by changing
connections of system 1/0 connectors.

System I/O Connector

TP Adapter * .
« » ENB*: bottom , EMG*: top
Controller TP Adapter ~ “RCB-LB-TGS ( )
Controller . ‘ (9]
Connecting Cable RCB-LB-TGS

‘MCON-CG”  Model: CB-CON-LBooo

.

Safety Circuit
(Relay, Safety relay)
Please prepare separately|

[TIT1T

@Teaching Pendant
“TB-01D/DR”
“TB-02D”

Dummy Plug
DP-4S
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[2] Wiring and setting of safety circuit

(1) Power supply
To use safety relays and/or contactors of 24V DC specification in the safety circuit, the
control power supply should be used only for the circuit as much as possible. (Do not use the
same power source as the driving power supply for this controller.)
It is the risk prevention treatment preparing for the cases such as the operation error of the
safety circuit caused by not enough power capacity.

2) Specification of system 1/0O connector for TP adapter

Connector Name System I/O Connector Applicable Wire
.| Cable side FMC1.5/6-ST-3.5™°¢ "
Upper side
(EMG side) TP adapter MCDN1.5/6-G1-3.5P26T
side HR Phoenix AWG24 to 16
Lower side | Cable side FMC1.5/6-ST7-3.5M°*" | Contact (0.2 to 1.25m?)
. TP adapter MCDN1.5/6-G1-3.5P26T
(ENB side) | _.
side HR
Pin No. Signal Description
name

1 EMG1- |Emergency stop contact 1

2 EMG1+ |[(30V DC or less, 100mA or less)
Ubper side 3 EMG2- |Emergency stop contact 2
(EFI)\/FI)G side) 4 EMG2+ |(30V DC or less, 100mA or less)

5 EMGIN |Emergency stop detection input

6 EMGOUT 24V power supply output for emergency stop

detection input

7 ENB1- Enable contact 1

8 ENB1+ |(30V DC or less, 100mA or less)
Lower side 9 ENB2- Enable contact 2
(ENB side) 10 ENB2+ |(30V DC or less, 100mA or less)

11 ENBIN Enable detection input

12 ENBOUT |24V power supply output for enable detection input

Note 1 Connectors on the cable side are attached under conditions where initial wiring has
been conducted.
In order to support each category, remove the initial wiring and wire your safety circuit.
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e Upper side (EMG) connector

e Lower side (ENB) connector

1 7
EMG1; [S—=. ENB1-+ —
— -
EMG2+ ENB2+
EMGIN 7 ENBIN p—
EMGOUT = ENBOUT —
6 12
Wiring|Color| Signal |No. Wiring|Color| Signal [No.
YWIEMG1- |1 YW |[ENB1- 7
YW|EMG1+ |2 YW |ENB1+ |8
Awc24| — |[EMG2- |3 AwG24| — |ENB2- |9
— [EMG2+ |4 — |[ENB2+ |10
YWIEMGIN |5 YW ENBIN |11
YW |EMGOUT| 6 YW |[ENBOUT [12
»HLa
3 H
wH "
& HLa
Upper Lower
side side
TP Adapter Side View

(3) Connection of dummy plug of TP adapter

When operating the controller with AUTO Mode, make sure to connect the enclosed dummy

plug (DP-4S).
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[3] Examples of safety circuits
1) In case of category 1

TB-01D/TB-01DR or TB-02D
(or Dummy plug : DP-4S)

Connection Cable CB-CON-LB***

RCB-LB-TGS
— =
) 2 + +
zZ 4 4t o 0Z Y E o
[ 258855200882¢%
CB-TB1-GC[11[] EEEEEEUJLLILULLILULLI
S SR A
A 2 2 2 A A 7
N |2 o © ol ® N
24V iri=ag
24v | i [i”e®
N 5
i3
L/
24V

24V

Solenoid Contactor

MP+24V

ov
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e Detailed category 1 circuit example

Controller
T s 1 RCB-LB-TGS MCON-CG
v 1 1
SGA 2 = = SGA
sGB SH ) (|m—2 2 m| SGB
RTS 13 o ) 3 3 5V
|CTS 14 4 4 ENB
Emergency Stop SW
5 5 EMGA
..I.. EMG1- 9 (|- o> VP24
\ EMG1+ 12 E 6 6 24V
-
EMG2- 6 i
. I R
e 2 - ¢ 8 8 ga|y EMGB
EnableSVéMm 2 9 9 5}
..... - { mm
T 0 ¥
\ EMB1+ 24
24V
| EMB2- 25
S1
\ EMB2+ 22 C
=== - s2 1 |4
i —C [——
DC24V+ 7 i Dol
pc2av-| 26 EMG- | | *EMGSTR
T .| _ - . . -
Shell i Slzlalalzlelzlz o I
m—y e T LR AR AT RARE PR
= §§§§T§§§§T§§§§
w w w w w w w w w w w w
B S B B B e e S S o : |
T U v U U U U U v ¥
g -~ ‘9 [«>] -] ~ © w < ™ o~ -~
24V 24v
>
% §g
() =359
o - 25
7@ 7o g®
i w
ko]
58
2 e |
1
1
1
1
1
1
24V 1
O
0
oY)
Solenoid Contactor %
=
—
o
>
e
©
Motor Power )
/Cutoff Relay a
MP+28& (| - Cn Motor Power Supply x
|
External Emergency
Stop Circuit
Category 1 v
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2) In case of category 2

TB-01D/TB-01DR or TB-02D
(or Dummy plug : DP-4S)

Connection Cable CB-CON-LB***

RCB-LB-TGS
=

—
8 Zz (tl + 2 z + oo+ '
O MmN = = 9O = o o - <
Z zzooo OO0 0 0 O QO
U ogwzZzzZzzZz =222 2 2 2
a -« o Wwouwouowww
CB-TB1-GCl [} - T S 08 ©® N 6 B8 F 8 <
I R A —
“ “ \IJ - “ “ Y <
© wl <+ O N

12
1

Enable S

0
9
8
4T

;r% ; Emergency stop SW
]

GYSA-301
OMRON;
( ) D6

24V | 24V

24V

EMG- | .

MP+24V | -

Solenoid Contactor ~ Solenoid Contactor

Vi

Controller
MCON-CG

System 1/0O
Connector

Power
Supply

| Connector

Motor
Power
Supply
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e Detailed category 2 circuit example

Controller
TP SG 1 RCB-LB-TGS MCON-CG
¢ "
2 g 1 1
SGA = | - SGA
SGB 3 2 2 SGB
|RTS 13 — ¢ 3 3 5v
CTS 14 - 4 4 ENB
Emergency Stop SW 5 5
----- EMG1- 9
\I -
EMG1+ 12 d
) C|m 6 6
\ EMG2- 6 > L7 7
EMG2+ 5
_____ - 8 8
Enable SW ) 9
..... EMB1- 23 L
I
\ EMB1+ 2 gl
24V
EMB2- 25
f 7 S1
\_EMBZ+ 22 N
S S2
C
T DC24V+ 7 SN
T _DC24v- 26 EMG- *EMGSTR
L3 =4 5 + + N
Shell Bl Zldla 2|32 & & [ [+
= >r— ol oMo | oMe | oo |OMO [OMO |©
= slzll=zl=2ll=z1=|=2 ETE S|z | =
o|ofy |ofYD |o|o|ofo (oL |@
""'."" . L} L}
7 o o v oo U
I
Enable § E_Xj 'il iEmergency Stop SW
— i
[ GosA301
(OMRON)
% o
4 B
6
e Q
B
24V | 24v| S
pl 4 =4
3 D
g =
8! —_—
o
>
o
e
0]
24v Motor Power S
(V Cutoff Relay o
MP+24x (|- 1T Motor Power Supply x
External Emergency
Stop Circuit category 1
Solenoid Contactor - Solenoid Contactor
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3) In case of category 3 or 4

TB-01D/TB-01DR or TB-02D
(or Dummy plug : DP-4S)

Controller
. MCON-CG
Connection Cable CB-CON-LB***
RCB-LB-TGS
[ =
) 2 £+
z & &4 2 20 Z -
2288559900089
CB-TB1-GCI11[] Gttt socococaooa
- - \IJ <
For Category 4, insert oo o|o|o|~|o|w|s ]| LN -
Reset Switch as shown =
in the diagram. X ' e i
For C_aﬁegory 3, layout ! I8 i EEmergency Step SW
the wiring without [w i
inserting Reset Switch. N
\‘F{e.S.e.*.SW
...... 24V
[[GeSA301
(OMRON
3
i
& 2av System I/O
Connector
S1 /]
For Category 4, make S2 _E
the connection of A N
and B open. I
For category 3, make | __| —— | EMG-
a short circuit Gosn 0]
between A and B. -
24\/__24V_
3
e
Power
Supply
24v | Connector
MP+24V Motor
\
-C Power
- Supply
Solenoid Contactor ~ Solenoid Contactor
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e Detailed category 3 or 4 circuit example

Controller
T sg 4 RCB-LB-TGS MCON-CG
v 1 1
SGA 2 SGA
SGB 3 2 2 sGB
| RTS 13 — 3 3 5v
CTS 14 4 4 ENB
Emergency Stop SW EMGA
----- EMG1- 9 2 = VP24
T
\ EMG1+ 12 6 6 24V 5
r—
. EMG2- 6 7 7 N
| _EMG2+ 5 8 8 3y EMGB
Eee gt 23 9 S >
e 3
\ EMB1+ 24
24V
EMB2- 25
f S1
\_ EMB2+ 22
S S2
DC24V+
7 N
T _DC24V- 26 EMG- *EMGSTR
& = =
Shell Blzla|alt]||32l&[& 5]
C r— a|loMao|oafo|(oa|o[O0MO |[OMmMo |O©
= S| = T S| = [ S|=|=|= TE s TE =
w w w w w w w w w w w w
i B B
< 5.
For Category 4, insert Reset bl B Nl |
Switch as shown in the diagram. !
For Category 3, layout the wiring %‘ f
- - . h I\ \GE iStop SW
without inserting Reset Switch. 1) |jEmereeneysiep
24V
1)
HT
1 1 K1
2 "J [SA
it Y
: i Zm L o
4129) (14) B 2 21
For Category 4, make the ]
connection of A and B open. | L]
—_—T"| 24V
For category 3, make a short GosA301
circuit between A and B. (o) DD
3,
24\/__24\L_ 4% e
- - HT |
1 ‘] 1 K1,
§ N SA!
P
8 sl gy k1L O, ®)
0
° oY)
(. B, 2 2]
=
2av — 11 Motor Power )
/ Cutoff Relay -
—_—
MP+24V. ~C |m C) Motor Power Supply o
oV i | >
External Emergency J7 ©
Stop Circuit category 4 ©
Solenoid Contactor  Solenoid Contactor g
o
x
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[4] TP adapter and accessories

1) TP adapter external dimensions

25

%e

1
O

Te

352

65 (2)
[O]
RCB-LB-TGS
SYs 1/0 [l
EMGOUT[ ENBOUT
CONTROLLER EMGIN |ENBIN
- EMGR+ | ENB2+ v ©
EMGe- [ENB2- < Ye)
1Al Corporation  |EY01* |ENBI®
MADE IN JAPAN EMG1- |ENBL- L
TP
14
oo
I
Lo
e
,', ™
! <
e LS L
b
(@]
LO
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2) Connection Cable
e Controller/TP Adaptor Connection Cable
Use this cable to connect the controller and TP adapter.
Model : CB-CON-LBO005 (standard cable length : 0.5m)
Maximum cable length : 2.0m

CN1 CN2

[CB-CON-LB* % * |

CN1 CN2

Color [Signal|{No. No.|Signal| Color
BR [SGA]| 1 1 [SGA| BR
YW [SGB| 2 2 |SGB | YW
RD |5V 3 3 |5V RD
OR [ENBL| 4 4 |ENBL| OR
BL |EMGA| 5 5 |EMGA[ BL
GN |24V | 6 6 [24V | GN
PL |[GND| 7 7 |GND| PL
GY |EMGB| 8 8 |EMGB| GY

Shield| FG FG  [Shield

8PIN MIN DIN Connector (overmolded) 8PIN MIN DIN Connector (overmolded)
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3) Dummy plug
Connect a dummy plug to the teaching pendant connecting connector.
Make sure to connect a dummy plug if the AUTO mode is specified.
Without the connection, it will be the emergency stop condition.

Model : DP-4S
Signal  |No.

GND 1 DP-4S

EMGS 2

VCC 3

DTR 4

EMGOUTZ2 | 5

EMGINZ2 6 : \

NC 7

RSVCC 8

EMGIN1 9

NC 10

NC 11

EMGOUT1 |12 Plug : HDR-E26MSG1

RTS 13

CTS (GND) 14—

XD 15 Short-circuit processing.

RXD 16

DSR 17

NC 18

NC 19

RSVTBX1 |20

RSVTBX2 |21

ENBVCC2 |22

ENBTBX1 |23

ENBVCC1 |24 j j

ENBTBX2 |25

GND 26

10.2 When Connecting Power Supply with + Grounding

Chapter 10 Appendix .

When using with + grounding, there is a risk of short-circuit of 24V DC power supply if
connected to the PC. This is because many PCs have the communication ground (GND) and
the frame ground (FG) connected inside and short-circuit occurs through the frame ground.
Also, if controllers with different 24V DC power supplies are connected with serial
communication, the communication line may become the route of controller power supply in
some cases depending on the timing to turn on the power, resulting in the malfunction of the
communication line.

Troubleshooting is summarized separately in [ME0271 Caution for + Grounding 24V Power
Controller]. Please refer to it.
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10.3 Maintenance

10.3.1 Consumed Parts

These parts below have production life. Shown below is the reference.

ltem Life Specification

Electrolytic capacitor 5 years 0 to 40°C

Backup capacitor for
calendar feature

When repeated to conduct for 12H in 40°C

5 years environment and cut for 12H in 20°C environment

Forced air-cooling FAN | Approx. 3 years | When repeated to conduct for 24H in 40°C

10.3.2 Maintenance Information

The times of actuator run and distance of operation can be summed up and recorded

Note 1) in

the controller.

Also, an alarm is output(

Note 3 Note 4

)and signal can by output( ) externally when the times and

distance M2 exceed the threshold. By this signal, notice can be available for the timing of
grease supply or regular inspection.

Note 1

Note 2

Note 3

Note 4

& Maintenance informatien[Axis No.0] =]
Tnits of total moving distance
* [km] " [m]
Current state
Total moving count 513« < =
Total moving distance [km] T2 It Send
Signal output timing setting
Total moving count threshold 5000
Total moving distance threshold[km] 10000 (Measure of grease supply)

The contents recorded in the teaching tool and Modbus communication can be checked.
To check in the teaching tool [Refer in each instruction manual for details]

- TB-01/TB-02 [Monitor] — [Maintenance]

- TB-02 [Information] — [Maintenance Information]

- RC PC software [Monitor (M)] — [Maintenance Information ()] — Select axis

Set in Parameter No. 147 “Total Times of Movement Target” and No. 148 “Total Drive
Distance Target”.

The message level alarms “04E Times of Movement Target Exceeded” and “04F Drive
Distance Target Exceeded” are output. [Refer to 9.4.3 Alarm Codes on Driver Board (Each
Axis)]

A light malfunction alarm (ALML) is output. [Refer to 3.7.1 [21]]
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10.3.3 Replacement of Fan

SYS LED lamp (Note 1) turns on in red when an error on the fan has been detected. Start up
the gateway parameter setting tool and check the alarm code.

If the alarm code is either “848” (Fan Rotation Drop) or “89E” (Fan Error), replace the fan unit by
referring to the following steps.

Also, once a fan error has been detected, the gateway status signal gets output and detection
can be monitored here.

Note 1 [Refer to 3.10 Fieldbus Status LED]

Alarm Code Alarm Name
Parameter Configuration tool 848 Decrease in Fan Revolution
89E Fun error
BO to b7 in Gateway Status Signal 0 48 Decrease in Fan Revolution
(ALMC1 to ALMC128) 9E Fun error
[Step 1] Prepare a new fan.
[Step2]  Turn the power off and detach the fan unit Fan unit fixing screw (right side)
fixing screw (screw on the right in the two
aligned ones). SYS LED

i /

e — T_— /)
5% g | o [ o |
()8

G 00 @::‘

[Step 3] Rotate the fan unit holder till it
goes out of the fan unit interference.

Fan unit
holder

r--

| [

I Area: Fan Unit

[Step 4] Grab the lattice” on the fan unit with a tool such as needle-nose plier, and pull out the fan
unit.
*The lattice on the fan unit is disposable.

[Step 5] The new fan unit is to be pushed in to be settled. At this time, make sure the fan unit is
pushed in down to become flush with the peripheral.

[Step 6] Rotate the fan unit holder so the fan unit fixing screw can be tightened.
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10.4 List of Specifications of Connectable Actuators

The specifications included in this list are limited to those needed to set operating conditions
and parameters. For other detailed specifications, refer to the catalog or operation manual for
your actuator.

& Caution . e The push force is based on the rated push speed (factory setting) indicated

in the list, and provides only a guideline.

e Make sure the actual push force is equal to or greater than the minimum push
force. If not, the push force will not stabilize.

e Do not change the setting of push speed (parameter No.34). If you must
change the push speed, consult IAI

e If, among the operating conditions, the positioning speed is set to a value
equal to or smaller than the push speed, the push speed will become the set
speed and the specified push force will not generate.

(Note) RCP2-SA7C/SA7R and RCP2CR-SA7C/SA7R is not connected.

10.4.1 Specifications for Servo Motor Type Actuator

Actuator Feed Motor | No. of Lead | Mounting Minimum Maximum speed Maximum acceleration/ | Minimum | Maximum F;itser?
series Type screw output e;ljzlgggr direction speed deceleration push force | push force speed
[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
Horizontal Energy-saving spec.: 0.3 — — -
10 ; 12.5 500
Ivertical High acc/dec spec.: 1.0 — — -
RA3C Ball 20 800 5 Honzgntal 6.25 250 Erlwergy-savmg spec.: 0.3 - — -
screw Ivertical High acc/dec spec.: 1.0 — — -
25 Honzz_)ntal 312 125 Er)ergy-savmg spec.: 0.2 - - -
Ivertical High acc/dec spec.: 0.2 — — -
10 Honz(_)ntal 125 500 El.wergy-savmg spec.: 0.3 — — -
Ivertical High acc/dec spec.: 1.0 — - -
RGS3C Ball 20 800 5 Honzgntal 6.25 250 Erfergy-savmg spec.: 0.3 - — -
screw Ivertical High acc/dec spec.: 1.0 — - -
25 Horlzc_)ntal 3.12 125 Er}ergy—savmg spec.: 0.2 — — -
Ivertical High acc/dec spec.: 0.2| — — -
10 Honzgntal 125 500 Erlwergy-savmg spec.: 0.3 - — -
Ivertical High acc/dec spec.: 1.0 - - -
Ball Horizontal Energy-saving spec.: 0.3 - — -
RGD3C 20 800 5 : 6.25 250
screw Ivertical High acc/dec spec.: 1.0 — — - 9
IR e ——_— 2
(rod igh acc/dec spec.: 0. - - - =
Horizontal - — - =
type
ype) 10 | jvertical | 125 500 0.3 — — — N
- o
RasD | Bal 1 59 | oo | 5 |Horizontall g o5 250 03 = = = >
screw Ivertical — — - g
Horizontal - - - 0]
25 Nertical 3.12 125 0.2 — — — a
Horizontal - - - 3
10 Nertical 12.5 500 0.3 — — —
resap| B | 20 | goo | 5 [Horzontall g5 250 03 - - -
screw Ivertical — — -
25 |Horizontal| 5 45 125 0.2 = - -
Ivertical _ _ _
10 |Horizontal| 5 5 500 03 = = =
Ivertical — _ _
repap| B2l | 20 | goo | 5 |Horizontall g og 250 03 = - =
screw Ivertical — — -
Horizontal - - -
25 Nertical 3.12 125 0.2 — — —
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Actuator Feed Motor | No. of Lead | Mountin Minimum Maximum speed Maximum acceleration/ | Minimum | Maximum Ritseﬁ
U Type output|encoder ounting speed P deceleration push force | push force P
series screw pulses direction speed
[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
10 |Horizontal| 45 500 03 - - -
Ivertical — — —
Ball Horizontal - - -
RA3R screw 20 800 5 Nertical 6.25 250 0.3 — — —
2.5 |Horizontal) 5 4, 125 0.2 - - -
Ivertical _ — _
Horizontal - — _
10 : 12.5 500 0.3
Ivertical _ _ _
reD3r| B3l | 20 | soo | 5 |Horzontall g og 250 03 = = =
screw Ivertical - — —
25 |Horizontal) 4, 125 0.2 - - -
Ivertical — — -
Horizontal Energy-saving spec.: 0.3 — — -
12 ; 15 600
Ivertical High acc/dec spec.: 1.0 - — -
20 6 Honzgntal 75 300 Erjergy-savmg spec.: 0.3 - — -
Ivertical High acc/dec spec.: 1.0| - — -
3 Hor|zgnta| 3.75 150 Er)ergy-savmg spec.: 0.2 - - -
RrA4c | Ball 800 Ivertical High acc/dec spec.: 0.2 — - -
screw Horizontal Energy-saving spec.: 0.3 - - -
12 ; 15 600 -
Ivertical High acc/dec spec.: 1.0| - - -
30 6 Honzgntal 75 300 Erfergy-savmg spec.: 0.3 - — -
Ivertical High acc/dec spec.: 1.0 — - -
Horizontal Energy-saving spec.: 0.2 — — -
3 ; 3.75 150
F({rSdA Ivertical High acc/dec spec.: 0.2 — — -
type) 12 Honzgntal 15 600 Erjergy-savmg spec.: 0.3 - — -
Ivertical High acc/dec spec.: 1.0| - - -
20 6 Horlzc_JntaI 75 300 Er}ergy—savmg spec.: 0.3 — — -
Ivertical High acc/dec spec.: 1.0| - — -
B A e —_—
RGS4C sorew 800 or I E - 0‘3
12 0r|zgnta 15 600 r)ergy-savmg spec.: 0. - — -
Ivertical High acc/dec spec.: 1.0 — - -
30 6 Honz(_)ntal 75 300 El.wergy-savmg spec.: 0.3 - — -
Ivertical High acc/dec spec.: 1.0 - — -
3 Honzgntal 375 150 Erjergy-savmg spec.: 0.2 - — -
Ivertical High acc/dec spec.: 0.2 - - -
Horizontal Energy-saving spec.: 0.3 — — -
12 ; 15 600
Ivertical High acc/dec spec.: 1.0 — — -
20 6 Honzgntal 75 300 Er.wergy-savmg spec.: 0.3 - — -
Ivertical High acc/dec spec.: 1.0| - - -
P e | 375 | et T T
RGD4C 800 - - —
screw Horizontal Energy-saving spec.: 0.3 - - -
12 ; 15 600 -
Ivertical High acc/dec spec.: 1.0| - - -
30 6 Honzgntal 75 300 Er‘1ergy-savmg spec.: 0.3 — — —
Ivertical High acc/dec spec.: 1.0| - - -
Horizontal Energy-saving spec.: 0.2 — — -
3 Ivertical 375 150 - — -

High acc/dec spec.: 0.2
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Actuator Feed Motor | No. of Lead | Mountin Minimum Maximum speed Maximum acceleration/ | Minimum | Maximum Rit;?
U Type output|encoder ounting speed P deceleration push force | push force P
series screw pulses direction speed
[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
1 |Horizontal| g 600 0.3 - - -
Ivertical — — —
Horizontal — — -
20 6 Nertical 7.5 300 0.3 — — —
3 |Horizontal| 4 75 150 0.2 = = =
Ball Ivertical — _ _
RA4D screw 800 ot I
12 |Horizontall g 600 0.3 - - -
Ivertical _ _ _
30 g |Morizontall 7 5 300 0.3 - - -
Ivertical _ _ _
3 |Horizontal| 4 75 150 0.2 - - -
Ivertical — — —
Horizontal — — -
12 Nertical 15 600 0.3 — — —
20 g |Horizontall 7 5 300 0.3 - - -
Ivertical — — —
3 |Horizontal| 4 75 150 0.2 - - -
Ball Ivertical _ _ —
RGS4D| 800 o |
12 |Horizontall g 600 0.3 - - -
Ivertical — _ _
30 g |Horizontall 7 5 300 03 - - -
Ivertical _ _ _
Horizontal — — -
RCA 3 ertical 3.75 150 0.2 — — —
(rod Horizontal
type) 12 |Torzontall g 600 0.3 - - -
Ivertical — — —
Horizontal — — -
20 6 Nertical 7.5 300 0.3 — — —
3 |Horizontall 5 75 150 0.2 = = =
Ball Ivertical — — -
RGD4D screw 800 ot I
12 |Horizontall g 600 0.3 - - -
Ivertical _ _ _
30 g |Morizontall 7 5 300 0.3 = - -
Ivertical _ _ _
3 |Horizontal| 4 75 150 0.2 - - -
Ivertical — — —
Horizontal — — -
12 Nertical 15 600 0.3 — — —
20 g |Morizontall 7 5 300 03 = = =
Ivertical - — -
3 |Horizontal| 4 75 150 0.2 - - -
Ball Ivertical — — —
RA4R | o 800 ,
12 |Horizontal| g 600 0.3 - - -
Ivertical — _ _
30 g |Horizontall 7 5 300 03 - - -
Ivertical — — —
Horizontal — — -
3 vertical 3.75 150 0.2 — — —
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Actuator Feed Motor | No. of Lead | Mountin Minimum Maximum speed Maximum acceleration/ | Minimum | Maximum Ritseﬁ
U Type output|encoder ounting speed P deceleration push force | push force P
series screw pulses direction speed
[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
1 |Horizontal| g 600 0.3 - - -
Ivertical — — —
Horizontal - - -
20 6 Nertical 75 300 0.3 — — —
3 |Horizontal} 5 75 150 0.2 = = =
Ball Ivertical — _ _
RGD4R screw 800 ot I
12 |Horizontal| g 600 0.3 = - -
Ivertical _ _ _
30 g |Morizontall 7 5 300 0.3 = = =
Ivertical _ _ _
Horizontal - — _
RCA 3 | vertical | 375 150 0.2 - — -
(rod Horizontal 03
type) 5 \‘;”ft‘,’“ |a 6.25 250 o = - =
srAdR| 220 | 20 | 800 _enee - - - -
25 [Conzomal 45 125 ' = = =
Vertical 0.2 — — —
Bal 5 H\‘;”i‘,’”tf" 6.25 250 g'g = = =
sResR| o2 | 20 | 800 v ° 'Ci | o = - =
25 [Corzomal 45 125 : = = =
Vertical 0.2 - — —
Bal 5 H\‘;”i‘,’”tf" 6.25 250 g'g = = =
sReDAR| 2 | 20 | 800 v ° 'Ci | o = - =
25 [onzontal g4 125 : - = -
Vertical 0.2 — — —
Incremental 10 Horizontal| 12.5 665 Energy-saving spec.: 0.3 _ _ _
800 Ivertical | M High acc/dec spec.: 1.0
Ball Horizontal | 6.25 Energy-saving spec.: 0.3
SA4C | screw| 20 B?;tssw ‘| % | wertical | (€D 330 High acc/dec spec.: 1.0| B B
Absolute 25 Horizontal| 3.12 165 Energy-saving spec.: 0.2 _ _ _
16384 : fvertical | (" High acc/dec spec.: 0.2
10 |Horizontal| 45 665 0.3 - - -
Ivertical
Ball Horizontal
SA4D sorew 20 800 5 Nertical 6.25 330 0.3 - - -
25 |Horizontal) 4 ) 165 0.2 - - -
/vertical
Incremental Horizontal | 12.5
300 10 vertical (Note 1) 665 0.3 - - -
Ball Horizontal | 6.25
SA4R | crew| 20 B?g:g' 5 | Nertical | Mo 330 03 B B B
Absolute Horizontal | 3.12 _ _ _
16384 25 Ivertical (Note 1) 165 0.2
(Si%:r 20 Horizontal 25 1300 Energy-saving spec.: 0.3 - — -
Note 1
type) Incremental Vertical (oo 800 High acc/dec spec.: 0.8 - — -
800 42 |Horizontal (N1151) 800 (at 50 to 450st) | Energy-saving spec.: 0.3
Ivertical ote 760 (at 500st i : - - -
sasc | Bal | 5o Battery- . ( ) |High acc/dgc spec.: 0.8
screw less 6 Horizontal N7[.51 400 (at 50 to 450st) | Energy-saving spec.: 0.3 B _ _
Absolute Ivertical | "7 380 (at 500st) | High acc/dec spec.: 0.8
16384 4 |Horizontal| 3.75 | 200 (at 50 to 450st) | Energy-saving spec.: 0.2|  _ B _
Nvertical | MY 190 (at 500st) | High acc/dec spec.: 0.2
Horizontal 800 (at 50 to 450st)
12 | pertical | " | 760 (at 500st) 03 - - -
Ball Horizontal 400 (at 50 to 450st)
SASD | orew| 20 800 6 Ivertical 7.5 380 (at 500st) 03 B B B
Horizontal 200 (at 50 to 450st) _ _ _
3 | wertical | >7% | 190 (at 500st) 0.2
Incremental 12 Horizontal 15 800 (at 50 to 450st) 0.3 _ _ _
800 Jvertical | Mee? 760 (at 500st) :
Ball Horizontal 7.5 400 (at 50 to 450st)
SASR [ cowl 20 Batiery. 6 | Nertical | ™" | 380 (at 500st) 03 - - -
Absolute| 3 Horizontal | 3.75 | 200 (at 50 to 450st) 0.2 _ _ _
16384 Ivertical | Mt 190 (at 500st) :
Note 1 Speed with the incremental encoder
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Actuator Feed Motor | No. of Lead | Mountin Minimum Maximum speed Maximum acceleration/ | Minimum | Maximum Ritseﬁ
U Type output|encoder ounting speed P deceleration push force | push force P
series screw pulses direction speed
[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
1300 (at 50 to 500st)
20 Horizontal 25 1160 (at 550st) | Energy-saving spec.: 0.3 - - -
(Note 1) 990 (at 600st)
Vertical 800 High acc/dec spec.: 0.8 - - -
800 (at 50 to 450st) R .
Incremental 12 Horizontal 15 760 (at 500st) Energy-saving spec.: 0.3 B B B
800 Ivertical | e | 640 (at550st) [ o~ 10
Ball 540 (at 600st) 'gh accidec spec.: 1.
SASC I screw| 30 | Batiery- 400 (at 50 to 450st)
less a 0 490sf -savi .
Absolte| g Horizontal| 7.5 380 (at 500st) Energy-saving spec.: 0.3 B ~ B
16384 Ivertical (Note 1) 320 (at 550st) ' .
270 (at 600st) High acc/dec spec.: 1.0
200 (at 50 to 450st) R .
5 Horizontal| 3.75 190 (at 500st) Energy-saving spec.: 0.2
Ivertical | (Note1) 160 (at 550st) |, ] - - -
135 (at 600st) High acc/dec spec.: 0.2
800 (at 50 to 450st)
Horizontal 760 (at 500st)
121 wertical | 1° 640 (at 550st) 03 - - -
540 (at 600st)
400 (at 50 to 450st)
Ball Horizontal 380 (at 500st)
SABD | crew| 30 800 6 Ivertical 7.5 320 (at 550st) 03 B - B
270 (at 600st)
200 (at 50 to 450st)
Rea 4 |Horizontal| | 190 (at 500st) 0.2 _ _ _
(tSI er Ivertical | 3 160 (at 550st) '
ype) 135 (at 600st)
800 (at 50 to 450st)
12 Horizontal 15 760 (at 500st) 0.3 _ _ _
Ivertical | Men 640 (at 550st) :
Incremental 540 (at 600st)
800 400 (at 50 to 450st)
Ball Horizontal 7.5 380 (at 500st)
SAR lscrew| 30 |Batle-| 6 | yertical | M0V | 320 (at 550t 03 - - -
ess
Absolute 270 (at 600st)
16384 200 (at 50 to 450st)
3 Horizontal | 3.75 190 (at 500st) 0.2 _ _ _
fvertical | (" 160 (at 550st) :
135 (at 600st)
10 |Horizontal| 45 665 0.3 - - -
Ivertical
Ball Horizontal
SS4D screw 20 800 5 ertical 6.25 330 0.3 - - -
25 |Horzontal| 5 4 165 0.2 - - -
Horizontal 800 (at 50 to 450st)
121 vertical 15 760 (at 500st) 03 B B B
Ball Horizontal 400 (at 50 to 450st)
S88D | crew| 20 800 6 Ivertical 7.5 380 (at 500st) 03 B B B
Horizontal 200 (at 50 to 450st)
3 | wertical | 225 | 100 (at 500st) 02 - - -

Note 1

Speed with the incremental encoder
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Actuator Feed Motor | No. of Lead | Mountin Minimum Maximum speed Maximum acceleration/ | Minimum | Maximum Ritseﬁ
U Type output|encoder ounting speed P deceleration push force | push force P
series screw pulses direction speed
[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
800 (at 50 to 450st)
Horizontal 760 (at 500st)
121 vertical 15 640 (at 550st) 03 - - -
540 (at 600st)
RCA 400 (at 50 to 450st)
) Ball Horizontal 380 (at 500st)
(tslldee)r SS6D | screw| 30 800 6 | Nertical 7.5 320 (at 550st) 03 B - B
s 270 (at 600st)
200 (at 50 to 450st)
Horizontal 190 (at 500st)
3 Ivertical 325 160 (at 550st) 02 - - -
135 (at 600st)
Ball 10 |Horizontal| 12.5 330 0.2 - - —
A4R screw 20 800 5 Ivertical 6.25 165 0.2 — — —
RCA -
(arm ABR Ball 20 800 12 I-I/onﬁ(.)ntlal 15 400 0.2 - — -
type) screw 6 vertical 75 200 0.2 - — —
A6R Ball 30 800 12 Honzqntal 15 400 0.2 - - -
screw 6 Ivertical 75 200 0.2 _ _ _
raonc| Bal | 5 800 * IHorizontal| ° 2001 ?a? é%ttisf (t))Ost) 03 B - B
screw 2 Ivertical 25 100 0.3 - - -
1 1.25 50 0.3 - - -
ra2ar| Bal | 5 800 4 Horizontal ° 2001?32 é%ttisfgosﬂ 03 - - B
screw 2 Ivertical 2.5 100 0.3 - - -
1 1.25 50 0.3 - - -
4 Horlzgntal 381 200 0.3
Vertical 0.2
Ball Horizontal 0.3
10 1048 2 1.90 100 - - -
screw Vertical 0.2
RN3N -
RN3NA 1 Horizontal 0.95 50 0.2
Vertical 0.2
4 3.81 200 0.2
Lead Horizontal
screw 10 1048 2 vertical 1.90 100 0.2 - - -
1 0.95 50 0.2
4 Hor|z9ntal 381 200 0.3
Vertical 0.2
sz‘e':N 10 | 1048 | 2 H\‘;”i‘,’”tf" 1.90 100 g'g - - -
ertica .
RCA2 RR§3?\II\L Horizontal 0.2
(rod 1 - 0.95 50
Vertical 0.2
type)
Lead 4 Horizontal 3.81 200 0.2
sorew 10 1048 2 vertical 1.90 100 0.2 - - -
1 0.95 50 0.2
4 Hor|z9ntal 381 200 0.3
Vertical 0.2
sEf‘e'\'N 10 | 1048 | 2 H\‘/’”ft‘,’mf" 1.90 100 8'3 - - -
ertica .
GS3N -
GS3NA 1 Horizontal 0.95 50 0.2
Vertical ) 0.2
4 3.81 200 0.2
Lead Horizontal
sorew 10 1048 2 vertical 1.90 100 0.2 - - -
1 0.95 50 0.2
4 Horlzgntal 3.81 200 0.3
Vertical 0.2
oA 1o | 048 | 2 H\‘/’”ft‘,’mf" 1.90 100 8'3 - - -
GD3N Ho:zclJcrial 0.2
GD3NA 1 0.95 50 -
Vertical 0.2
4 3.81 200 0.2
Lead Horizontal
screw 10 1048 2 Ivertical 1.90 100 0.2 - - -
1 0.95 50 0.2
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- . . - . Rated
Actuat Motor | No. of . Minimum . Maximum acceleration/ | Minimum | Maximum
Feed Lead | Mounting Maximum speed : push
or Type screw output|encoder direction speed deceleration push force | push force speed
series pulses
[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
4 Honzgntal 3.81 200 0.3
Vertical 0.2
Sal 110 | 1048 | 2 H\‘;gi‘,’c':f' 1.90 100 gg - - -
SDSN H rizlnt | 0.2
SD3NA 4 (onzontall g g5 50 :
Vertical 0.2
4 3.81 200 0.2
Lead Horizontal
sorew 10 1048 2 Ivertical 1.90 100 0.2 - - -
1 0.95 50 0.2
6 Hor|29ntal 5.72 270 0.3 - - —
Vertical 220 0.2 — — -
Ball 4 Hor|z9ntal 381 200 0.3 - — -
screw Vertical 0.2 - - -
2 Hsr':,’mf" 1.90 100 g'z - - -
RN4N 20 | 1048 v eftica | o - - -
g |Horizontal] g4, 220 ' = = =
Vertical 0.2 — — -
Lead 4 Horlzgntal 381 200 0.2 - - -
screw Vertical 0.2 - - -
2 Hor|29ntal 190 100 0.2 - — -
Vertical 0.2 — — -
6 Hor|z9ntal 5.72 270 0.3 — — —
Vertical 220 0.2 - — -
Ball 4 Hor|29ntal 381 200 0.3 - — -
screw Vertical 0.2 - - -
: ol oo [ e 1=
i . - - -
RCA2 | RP4N 20 1048 : — — —
(rod 6 Horlzgntal 5.72 220 0.2
Vertical 0.2 - — -
type) Lead Horizontal 0.2
4 3.81 200 : - - -
screw Vertical 0.2 — — -
2 Hor|z9ntal 1.90 100 0.2 — — -
Vertical 0.2 - — -
6 Hor|29ntal 5.72 270 0.3 - - —
Vertical 220 0.2 - — -
Ball 4 Honzgntal 3.81 200 0.3 - - -
screw Vertical 0.2 - - -
2 Hsr':,’mf" 1.90 100 g'z - - -
GS4N 20 | 1048 v eftica | o - - -
g |Horizontal] g4, 220 ' = = =
Vertical 0.2 - — -
Lead 4 Hor|z9ntal 381 200 0.2 - — -
screw Vertical 0.2 - - -
2 Hor|29ntal 190 100 0.2 - — -
Vertical 0.2 — — -
6 Hor|z9ntal 5.72 270 0.3 — — —
Vertical 220 0.2 - — -
Ball 4 Horlzgntal 381 200 0.3 - - -
screw Vertical 0.2 - - -
2 H\‘;”ft‘,’“‘la' 1.90 100 g; - - -
GD4N 20 | 1048 v e 'cat : o - - -
6 |oneomal 575 220 : - - -
Vertical 0.2 - — -
Lead 4 Hor|29ntal 381 200 0.2 - - -
screw Vertical 0.2 — — -
2 Hor|z9ntal 1.90 100 0.2 — — -
Vertical 0.2 - — -
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- . . - . Rated
Actuat Motor | No. of . Minimum . Maximum acceleration/ | Minimum | Maximum
or Type Feed output|encoder Lead I\éllount_lng speed Maximum speed deceleration push force | push force pusrlj
series screw pulses irection spee
[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
. 240 (at 25st)
Horizontal 0.3 - - -
6 5.72 30;)0(6'&(5? ;c; 7t5)st)
) at 25s
Ball Vertical 300 (at 50 to 75st) 0.2 - - -
screw 4 Horlzgntal 381 200 0.3 - - —
Vertical 0.2 - — -
RCA2 Horizontal 0.2 - - —
2 1.90 100 :
tgg;j) SD4N 20 1048 Vertical 02 _ — _
6 Horizontal 5.72 200 (at 25st) 0.2 - - -
Vertical ’ 300 (at 50 to 75st) 0.2 - — -
Lead Horizontal 0.2 - — —
4 3.81 200
screw Vertical 0.2 - — -
2 Honzgntal 1.90 100 0.2 — — —
Vertical 0.2 — — —
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- . . - . Rated
Actuat Motor | No. of . Minimum . Maximum acceleration/ | Minimum | Maximum
Feed Lead | Mounting Maximum speed f push
or Type screw output |encoder direction speed deceleration push force | push force speed
series pulses
[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
4 Horizontal 5 180 (at 25st) 0.3 - - -
Vertical 200 (at 50 to 75st) 0.3 - - —
SA2AC Ball 5 800 P Honz9nta| 25 100 0.3 — - —
screw Vertical 0.3 - - -
1 Hor|z?ntal 125 50 0.3 — - -
Vertical 0.3 — — —
4 Horizontal 5 180 (at 25st) 0.3 - - -
Vertical 200 (at 50 to 100st) 0.3 _ _ _
SA2AR Ball 5 800 P Honzt}mtal 25 100 0.3 — - -
screw Vertical 0.3 - - -
1 Horlz?ntal 1.95 50 0.3 — — —
Vertical 0.3 — — —
6 Honzt}mtal 75 300 0.3 — - —
Vertical 0.2 - - —
Ball Horizontal 0.3 — - -
SA3C 10 800 4 5 200
screw Vertical 0.2 - - -
Horizontal 0.2 — — —
2 25 100
RCA2 Vertical 0.2 _ _ _
(slider -
type) 6 Horizontal 75 300 0.3 — - —
Vertical 0.2 - - —
SA3R Ball 10 800 4 Horlz?ntal 5 200 0.3 — - —
screw Vertical 0.2 - - -
P Honzt}mtal 25 100 0.2 — - —
Vertical 0.2 — — —
10 Horizontal 125 380 (at 50st) 0.3 — = —
Vertical : 500 (at 100 to 500st) 0.2 - - —
saqc | Bal 1 50 | goo | 5 [HotiZON@l] g o0 250 0.3 - - -
screw Vertical 0.2 - - -
25 Hor|z?ntal 312 125 0.2 — - —
Vertical 0.2 — - —
10 Horizontal 125 380 (at 50st) 0.3 - - -
Vertical ! 500 (at 100 to 500st) 0.2 — — —
sadr | Bal |59 | oo | 5 [HorizOn@l} g o5 250 0.3 - - -
screw Vertical 0.2 - - -
Horizontal 0.2 — - —
2.5 3.12 125
Vertical 0.2 — — —
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Actuat
or
series

Type

Feed
screw

Motor
output

W]

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum acceleration/
deceleration

[C]

Minimum
push force

[N]

Maximum
push force

[N]

Rated
push

speed

[mm/s]

RCA2
(slider
type)

SA5C

Ball
screw

20

800

20

Horizontal

25

380 (at 50st)
540 (at 100st
660 (at 150st
770 (at 200st
860 (at 250st
940 (at 300st)

1000 (at 350 to 600st)
910 (at 650st)

790 (at 700st)
690 (at 750st)
610 (at 800st)

0.3

Vertical

380 (at 50st)
540 (at 100st)
660 (at 150st)
770 (at 200st)

800 (at 250 to 650st)

790 (at 700st)
690 (at 750st)
610 (at 800st)

0.2

12

Horizontal

Vertical

15

380 (at 50st)
540 (at 100st)
600 (at 150 to 550st)
570 (at 600st)
490 (at 650st)
425 (at 700st)
370 (at 750st)
330 (at 800st)

0.3

0.2

Horizontal

Vertical

7.5

300 (at 50 to 550st)
285 (at 600st)
245 (at 650st)
210 (at 700st)
185 (at 750st)
165 (at 800st)

0.3

0.2

Horizontal

Vertical

3.75

150 (at 50 to 550st)
140 (at 600st)
120 (at 650st)
105 (at 700st)
90 (at 750st)
80 (at 800st)

0.2

0.2

SA5R

Ball
screw

20

800

12

Horizontal

Vertical

15

380 (at 50st)
540 (at 100st)
600 (at 150 to 550st)
570 (at 600st)
490 (at 650st)
425 (at 700st)
370 (at 750st)
330 (at 800st)

0.3

0.2

Horizontal

Vertical

7.5

300 (at 50 to 550st)
285 (at 600st)
245 (at 650st)
210 (at 700st)
185 (at 750st)
165 (at 800st)

0.3

0.2

Horizontal

Vertical

3.75

150 (at 50 to 550st)
140 (at 600st)
120 (at 650st)
105 (at 700st)
90 (at 750st)
80 (at 800st)

0.2

0.2
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Actuat
or
series

Type

Feed
screw

Motor
output

W]

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum acceleration/
deceleration

[C]

Minimum
push force

[N]

Maximum
push force

[N]

Rated
push

speed

[mm/s]

RCA2
(slider
type)

SA6GC

Ball
screw

30

800

20

Horizontal

25

380 (at 50st)
540 (at 100st
660 (at 150st
770 (at 200st
860 (at 250st
940 (at 300st)

1000 (at 350 to 600st)
910 (at 650st)

790 (at 700st)
690 (at 750st)
610 (at 800st)

0.3

Vertical

380 (at 50st)
540 (at 100st)
660 (at 150st)
770 (at 200st)

800 (at 250 to 650st)

790 (at 700st)
690 (at 750st)
610 (at 800st)

0.2

12

Horizontal

Vertical

15

380 (at 50st)
540 (at 100st)
600 (at 150 to 550st)
570 (at 600st)
490 (at 650st)
425 (at 700st)
370 (at 750st)
330 (at 800st)

0.3

0.2

Horizontal

Vertical

7.5

300 (at 50 to 550st)
285 (at 600st)
245 (at 650st)
210 (at 700st)
185 (at 750st)
165 (at 800st)

0.3

0.2

Horizontal

Vertical

3.75

150 (at 50 to 550st)
140 (at 600st)
120 (at 650st)
105 (at 700st)
90 (at 750st)
80 (at 800st)

0.2

0.2

SA6R

Ball
screw

30

800

12

Horizontal

Vertical

15

380 (at 50st)
540 (at 100st)
600 (at 150 to 550st)
570 (at 600st)
490 (at 650st)
425 (at 700st)
370 (at 750st)
330 (at 800st)

0.3

0.2

Horizontal

Vertical

7.5

300 (at 50 to 550st)
285 (at 600st)
245 (at 650st)
210 (at 700st)
185 (at 750st)
165 (at 800st)

0.3

0.2

Horizontal

Vertical

3.75

150 (at 50 to 550st)
140 (at 600st)
120 (at 650st)
105 (at 700st)
90 (at 750st)
80 (at 800st)

0.2

0.2
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Actuator Feed Motor | No. of Lead | Mounting Minimum Maximum speed Maximum acceleration/ | Minimum | Maximum iitser?
series Type screw output e;:lgggr direction speed deceleration push force | push force speed
[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
4 Horlzgntal 381 200 0.3 - — -
Vertical 0.2 - — -
Ball 10 1048 2 Honz9nta| 1.90 100 0.3 - — -
TCA3NA| SCrew Vertical 0.2 - - -
TCA3N Horizontal 0.2 - — -
TC3N ' [Vertical | *° %0 0.2 - - -
4 3.81 200 0.2 - - -
Lead Horizontal
screw 10 1048 2 vertical 1.90 100 0.2 - — —
1 0.95 50 0.2 - - -
4 Hor|z9nta| 381 200 0.3 - - -
Vertical 0.2 - — -
Ball 10 1048 2 Honz9nta| 1.90 100 0.3 - — -
ITWA3NA| SCrew Vertical 0.2 - - -
TWA3N Horizontal 0.2 - - -
TW3N ' Vertical | *%° %0 0.2 - — -
4 3.81 200 0.2 - - -
Lead Horizontal
screw 10 1048 2 Ivertical 1.90 100 0.2 — — —
1 0.95 50 0.2 - - -
4 Honzt}mtal 381 200 0.3 - — -
Vertical 0.2 - — -
Ball 10 1048 2 Horlz?ntal 1.90 100 0.3 - — -
TFA3NA | Screw Vertical 0.2 - - -
TFA3N Horizontal 0.2 — — -
TF3N ! Vertical 0.95 %0 0.2 - - -
4 3.81 200 0.2 - - -
Lead Horizontal
screw 10 1048 2 Ivertical 1.90 100 02
1 0.95 50 0.2
. 270 (at 30st) B _ _
Horizontal 5.72 300 (at 50st) 0.3
RCA2 . ' 220 (at 30st)
(table Bail | 5o | 108 Vertical 300 (at 50st) 0.2 - - -
type i — _ —_
ype) screw 4 Horlz?ntal 3.81 200 0.3
TCAANA| Vertical 0.2 - — -
2 Honz9nta| 1.90 100 0.2 — — -
Vertical 0.2 - — -
6 3.81 200 0.2 - - -
Lead Horizontal
screw 20 1048 4 Ivertical 1.90 100 0.2
2 0.95 50 0.2
6 Honzt}mtal 572 270 0.3 - — —
Vertical 220 0.2 - — -
Ball 4 Hor|z9nta| 381 200 0.3 - - -
screw Vertical 0.2 - — -
TCA4N 2 H\(;nft('mtfl 1.90 100 gi - - .
TeaN 20 | 1048 - e 'Cat | o - - -
6 |azomal 575 220 ' = - -
Vertical 0.2 - - -
Lead 4 Horlz?ntal 381 200 0.2 - — -
screw Vertical 0.2 - — -
2 Honzt}mtal 1.90 100 0.2 - — -
Vertical 0.2 — — -
- 270 (at 30st)
Horizontal 0.3 - - -
; 572 ot araoe
Ball Vertical 300 (at 50st) 0.2 - - -
screw 4 Honz9nta| 3.81 200 0.3 - — -
TWAGNA| 20 1048 Vertical 0.2 - — -
2 Hor|z9nta| 190 100 0.2 - — -
Vertical 0.2 — — -
Lead 6 Horizontal 3.81 220 0.2 - - -
ea orizonta
screw 4 Ivertical 1.90 100 0.2 - — —
2 0.95 50 0.2 - - -
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Actuator Feed Motor | No. of Lead | Mounting Minimum Maximum speed Maximum acceleration/ | Minimum | Maximum iitser?
series Type screw output e;:lgggr direction speed deceleration push force | push force speed
[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]

6 Horlzgntal 572 270 0.3 - — —

Vertical 220 0.2 - — -

Ball 4 Honz9nta| 3.81 200 0.3 - — -

screw Vertical 0.2 - - -

2 H\‘;”ft‘,’”tf' 1.90 100 8'2 - - -

T 20 | 1048 ool 22 - = =

g |orzomal gz 220 ' = = =

Vertical 0.2 — — —

Lead 4 Honzt}mtal 381 200 0.2 - - -

screw Vertical 0.2 - - -

2 Horlz?ntal 1.90 100 0.2 — — -

Vertical 0.2 — — -

. 270 (at 30st) B _ _

6 Horizontal 5.72 300 (at 50st) 0.3
. ' 220 (at 30st)

Ball Vertical 300 (at 50st) 0.2 - - -

screw 4 Hor|29ntal 381 200 0.3 - - -

TFA4NA 20 | 1048 Vertical 0.2 - - -

2 Honz9nta| 1.90 100 0.2 — — -

RCA2 Vertical 0.2 - — -

(table L 6 . 3.81 220 0.2 - - -

ead Horizontal

type) screw 4 Ivertical 1.90 100 0.2 - - -

2 0.95 50 0.2 - - -

6 Hor|z9nta| 572 270 0.3 - - —

Vertical 220 0.2 - — -

Ball 4 Honz9nta| 3.81 200 0.3 - — -

screw Vertical 0.2 - — -

TFA4N 2 H\(;ni?ntlal 190 100 gz - . -

TRAN 20 | 1048 v ° 'Ci | o - - -

6 |orzontal 575 220 ' - - -

Vertical 0.2 — — —

Lead 4 Honzt}mtal 3.81 200 0.2 - - -

screw Vertical 0.2 - - -

2 Hor|z9nta| 190 100 0.2 - — -

Vertical 0.2 — — -

6 Honz9nta| 75 300 0.3 — — -

Vertical 0.2 - — -

TA4AC Ball 10 800 4 Hor|29ntal 5 200 0.3 - — -

screw Vertical 0.2 - - -

2 Horlz?ntal 25 100 0.2 — — -

Vertical 0.2 — — —
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Actuator Feed Motor | No. of Lead | Mountin Minimum Maximum speed Maximum acceleration/ | Minimum | Maximum Ritseﬁ
U Type output |encoder ounting speed P deceleration push force | push force P
series screw pulses direction speed

[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]

6 Honzt}mtal 75 300 0.3 - — -

Vertical 0.2 - — -

TA4R Ball 10 800 4 Horlz?ntal 5 200 0.3 - — -

screw Vertical 0.2 - — -

2 Honzt}mtal 25 100 0.2 - — -

Vertical 0.2 - — -

10 Hor|z9nta| 125 465 0.3 - - —

Vertical 400 0.2 - — -

Tasc | Bal | o0 | goo | 5 [Horzontall g op 250 0.3 - - -

screw Vertical 0.2 - - -

25 Hor|z9nta| 312 125 0.2 — — —

Vertical 0.2 - — -

10 Horlz?ntal 125 465 0.3 — — —

Vertical 400 0.2 — — —

TasR | Bal | o0 | goo | 5 [Horizontall g op 250 0.3 - - -

screw Vertical 0.2 - — -

25 Hor|z9nta| 312 125 0.2 - — -

Vertical 0.2 - — -

12 Honz9nta| 15 560 0.3 — — —

RCA2 Vertical 500 0.2 - — -

(table | TA6c | B2 | 20 | goo | 6 |Horizontall ;g 300 0.3 - - -

t screw Vertical 0.2 - — -

ype) Horizontal 0.2

3 |ofzomal 575 150 ' = = =

Vertical 0.2 — — —

12 Honzt}mtal 15 560 0.3 - — —

Vertical 500 0.2 - - -

TAer | B2 | 20 | goo | e [Horizontal] g 300 0.3 - - -

screw Vertical 0.2 - — -

3 Honz9nta| 3.75 150 0.2 — — -

Vertical 0.2 - — -

12 Hor|z9nta| 15 600 0.3 - - —

Vertical 580 0.2 - — -

Tarc| Bal | 30 | goo | 6 [HOMizON@lf ;g 300 0.3 - - -

screw Vertical 0.2 - - -

3 Honzt}mtal 375 150 0.2 - — -

Vertical 0.2 - — -

12 Horlz?ntal 15 600 0.3 — — —

Vertical 580 0.2 — — —

Ta7rR | Bal | 30 | goo | 6 |HOMzONaAll ;g 300 0.3 - - -

screw Vertical 0.2 - - -

3 Honz9nta| 3.75 150 0.2 - — -

Vertical 0.2 — — -

RAIL 715 Horizontal) 4, 300 2 075 | 2 2
Ivertical
Horizontal

RA2L 855 Nertical 42 340 2 1.5 4 4

RA3L 1145 Horizontal| - 4, 450 2 3 8 8
/vertical

SA1L 715 Horizontal 42 420 2 - - -

RCL | SA2L |Linear| - 855 _ | Horizontal 42 460 2 - - -

SA3L 1145 Horizontal 42 600 2 - - -

SA4L 715 Horizontal 42 1200 2 — — -

SM4L 715 Horizontal 42 1200 2 - - -

SA5L 855 Horizontal 42 1400 2 - - -

SM5L 855 Horizontal 42 1400 2 - - -

SABL 1145 Horizontal 42 1600 2 - - -

SM6L 1145 Horizontal 42 1600 2 - - -
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10.4.2 Specifications for Brushless DC Electric Motor Actuator

. . . - . Rated
Motor | No. of . Minimum . Maximum acceleration/ | Minimum | Maximum
Actug tor Type Feed output | encoder Lead Mlount.mg speed Maximum speed deceleration push force | push force push
series screw pulses direction speed
[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
RA1D | Lead 400 Horizontal
~cD RATDA| screw 3 480 2 ertical 25 300 1 0.41 5.98 5
GRSN | Lead 400 Horizontal
GRSNA| screw 3 280 2 vertical 25 67 1 21 10.0 5

xipuaddy g} Jerdeyn
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10.4.3 Specifications for Pulse Motor Type Actuator

Maximum
No. of Minimum acceleratio Minimum Maximum| Rated
Actuator Feed - Lead Mounting Maximum speed n/ push push
series Type screw encoder direction speed deceleratio push force force speed
pulses n
[mm] [mm/s] [mm/s] [G] IN] [N] [mm/s]
razc | B | 800 0.5 |Horizontall o 25 0.05 50 100 3
screw Ivertical
Bal 5 |Morzontal) g 25 187 21 735
RA3C sorew 800 Horizontal 0.2 20
25 orizontal| 3 45 114 50 156.8
/vertical
Bl 5 [Horzontal) g o5 187 21 735
RGD3C scraew 800 Horizontal 114 02 20
25 = 3.12 50 156.8
Vertical 93
Horizontal 458 (at to 250st)
0 1 jertical | 125 350 (at 300st) 30 150
) 250 (at 50 to 200st)
RCP2
(rod Ball 5 |Morzontal) g 25 237 (at 250st) 75 284
type) RA4C sorew 800 175 (at 300st) 0.2 20
125 (at 50 to 200st)
Horizontal 118 (at 250st)
2.5 3.12 87 (at 300st) 150 358
Vertical 114
Horizontal 458 (at to 250st)
01 jvertical | 129 350 (at 300st) 30 150
Horizontal 250 (at 50 to 200st)
Ball 5 vertical | 625 237 (at 250st) 75 284
RGS4C| o | 800 175 (at 300st) 0.2 20
125 (at 50 to 200st)
Horizontal 118 (at 250st)
2.5 3.12 87 (at 300st) 150 358
Vertical 114
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Maximum
No. of Minimum acceleratio Minimum Maximum| Rated
Actuator Feed - Lead Mounting Maximum speed n/ push push
series Type screw enljcsxézr direction speed deceleratio push force force speed
p n
[mm] [mm/s] [mm/s] [G] IN] [N] [mm/s]
Horizontal 458 (at to 250st)
10 Ivertical 12.5 350 (at 300st) 30 150
Horizontal 250 (at 50 to 200st)
Ball 5 Nertical 6.25 237 (at 250st) 75 284
RGD4C scrae w | 800 175 (at 300st) 0.2 20
125 (at 50 to 200st)
Horizontal 118 (at 250st)
25 3.12 87 (at 300st) 150 358
Vertical 114
16 Horizontal 20 450 75 240
Vertical 400
Ball Horizontal
RA6C 800 0.2 20
sorew 8 ertical 10 210 130 470
4  |Horizontall g 130 300 800
/vertical
16 Horizontal 20 450 75 240
Vertical 400
Ball Horizontal
RGS6C 800 0.2 20
sorew 8 ertical 10 210 130 470
4  |Horizontall g 130 300 800
Ivertical
16 Horizontal 20 450 75 240
Vertical 400
RCP2 (rgpec| B | soo Horizontal 0.2 20
(rod sorew 8 ertical 10 210 130 470
type) 4  |Horizontall g 130 300 800
/vertical
Horizontal RA8C: 300
RA8C/ Ball 800 10 /vertical 12.5 RA8R: 200 02 286 1000 10
RA8R | screw Horizontal RA8C: 150
5 Ivertical 6.25 RA8R: 100 0.1 571 2000
10 [Horizontal} 45 g 250 0.04 500 1500
Vertical 167
ratoc | Bal 1 oo 5  |Horizontall g o 125 0.02 1000 3000 10
screw Ivertical ) )
25 |Horizontall 545 63 0.01 3100 6000
Ivertical
Bl 5 |Morzontal) 25 250 03 26 9
SRA4R screw 800 Horizontal 2
2.5 - 3.12 125 0.2 50 170
Vertical
Bal 5 H/?/gﬁ‘l’c”;f" 6.25 250 0.3 26 90
SRGS4R screw 800 Horizontal 20
25 - 3.12 125 0.2 50 170
Vertical
Bal 5 H/?/gﬁ‘l’c”;f" 6.25 250 0.3 26 90
SRGD4R screw 800 Horizontal 20
25 : 3.12 125 0.2 50 170
Vertical
. 450 (at 50 to 250st)
10 |Horzontall 45 5 350 (at 300st) 30 150
Vertical 250
Horizontal 190 (at 50 to 250st)
RA4C Ball 800 5 Ivertical 6.25 175 (at 300st) 0.2 75 284 20
screw 125 (at 50 to 200st)
Horizontal 115 (at 250st)
R%Zﬁw 25 3.12 85 (at 300st) 150 358
. 115 (at 50 to 250st)
type) Vertical 85 (at 300st)
16 Horizontal 20 320 75 240
Vertical 265
Ball Horizontal
RA6C 800 0.2 20
screw 8 ertical 10 200 150 470
4  |Horizontall g 100 300 800
Ivertical
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Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleratio
n/
deceleratio
n

[G]

Minimum
push force

[N]

Maximum
push
force

[N]

Rated
push
speed

[mm/s]

RCP2
(slider
type)

SA5C

Ball
screw

800

20

Horizontal

25

380 (at 50st)
540 (at 100st)
660 (at 150st)
770 (at 200st)
860 (at 250st)
940 (at 300st)
1000 (at 350 to 550st)
980 (at 600st)
850 (at 650st)
740 (at 700st)
650 (at 750st)
580 (at 800st)

0.7

Vertical

380 (at 50st)
540 (at 100st)
660 (at 150st)
770 (at 200st)
800 (at 250 to 600st)
740 (at 700st)
650 (at 750st)
580 (at 800st)

0.2

1"

39

Horizontal

Vertical

15

300 (at 50st)
460 (at 100st)
600 (at 150 to 550st)
540 (at 600st)

460 (at 650st)
400 (at 700st)
360 (at 750st)
300 (at 800st)

0.7

0.3

40

115

Horizontal

Vertical

7.5

295 (at 50st)
300 (at 100 to 550st)
270 (at 600st)
230 (at 650st)
200 (at 700st)
180 (at 750st)
150 (at 800st)

0.7

0.3

70

210

Horizontal

Vertical

3.75

150 (at to 550st)
135 (at 600st)
115 (at 650st)
100 (at 700st)
90 (at 750st)
75 (at 800st)

0.7

0.3

140

330

20

SASR

Ball
screw

800

Horizontal

Vertical

15

300 (at 50st)
460 (at 100st)
600 (at 150 to 550st)
540 (at 600st)
460 (at 650st)
400 (at 700st)
360 (at 750st)
300 (at 800st)

0.3

0.2

Horizontal

Vertical

7.5

295 (at 50st)
300 (at 100 to 550st)
270 (at 600st)
230 (at 650st)
200 (at 700st)
180 (at 750st)
150 (at 800st)

0.3

0.2

Horizontal

Vertical

3.75

150 (at to 550st)
135 (at 600st)
115 (at 650st)
100 (at 700st)
90 (at 750st)
75 (at 800st)

0.2

0.2

374




Mcon

Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleratio
n/
deceleratio
n

[G]

Minimum
push force

[N]

Maximum
push
force

[N]

Rated
push
speed

[mm/s]

RCP2
(slider
type)

SA6C

Ball
screw

800

20

Horizontal

25

380 (at 50st)
540 (at 100st)
660 (at 150st)
770 (at 200st)
860 (at 250st)
940 (at 300st)
1000 (at 350 to 550st)
980 (at 600st)
850 (at 650st)
740 (at 700st)
650 (at 750st)
580 (at 800st)

0.7

Vertical

380 (at 50st)
540 (at 100st)
660 (at 150st)
770 (at 200st)
800 (at 250 to 600st)
740 (at 700st)
650 (at 750st)
580 (at 800st)

0.2

1"

39

Horizontal

Vertical

15

300 (at 50st)
460 (at 100st)
600 (at 150 to 550st)
540 (at 600st)

460 (at 650st)
400 (at 700st)
360 (at 750st)
300 (at 800st)

0.7

0.3

40

115

Horizontal

Vertical

7.5

295 (at 50st)
300 (at 100 to 550st)
270 (at 600st)
230 (at 650st)
200 (at 700st)
180 (at 750st)
150 (at 800st)

0.7

0.3

70

210

Horizontal

Vertical

3.75

150 (at to 550st)
135 (at 600st)
115 (at 650st)
100 (at 700st)
90 (at 750st)
75 (at 800st)

0.7

0.3

140

330

20

SAGR

Ball
screw

800

Horizontal

Vertical

15

300 (at 50st)
460 (at 100st)
600 (at 150 to 550st)
540 (at 600st)
460 (at 650st)
400 (at 700st)
360 (at 750st)
300 (at 800st)

0.3

0.2

Horizontal

Vertical

7.5

295 (at 50st)
300 (at 100 to 550st)
270 (at 600st)
230 (at 650st)
200 (at 700st)
180 (at 750st)
150 (at 800st)

0.3

0.2

Horizontal

Vertical

3.75

150 (at to 550st)
135 (at 600st)
115 (at 650st)
100 (at 700st)
90 (at 750st)

0.2

75 (at 800st)

0.2

375
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Maximum
No. of Minimum acceleratio Minimum Maximum| Rated
Actuator Feed - Lead Mounting Maximum speed n/ push push
series Type screw encoder direction speed deceleratio push force force speed
pulses n
[mm] [mm/s] [mm/s] [G] IN] [N] [mm/s]
Horizontal 600 (at 50 to 500st) | O3
12 15 470 (at 600st) 40 120
Ball Vertical 0.2
al
ss7cC screw 800 6 Horizontal 75 300 (at 50 to 500st) 0.3 75 220 20
Vertical ’ 230 (at 600st) 0.2
Horizontal 150 (at 50 to 500st) 0.2
3 3.75 140 350
Vertical 115 (at 600st) 0.2
. 600 (at 50 to 500st)
. Horizontal 5 470 (at 600st) 0.3 B B ~
. 440 (at 50 to 500st)
o | e Vertical 440 (at 600st) 0.2
SSTR | serew | 800 s |Horzontall | 250 (at5010500st) | 0.3 B B B
Vertical ) 230 (at 600st) 0.2
3 Horizontal 375 105 (at 50 to 500st) 0.2 _ B _
RCP2 Vertical ’ 105 (at 600st) 0.2
(ts"de' Horizontal 666 (at 50 to 800st) 0.3
ype) 625 (at to 900st)
515 (at to 1000st)
2 Vertical % 600 (at 50 to 800st) 0.2 %0 180
600 (at to 900st)
515 (at to 1000st)
Horizontal 333 (at 50 to 800st) 0.3
310 (at to 900st)
Ball 255 (at to 1000st)
SS8C | sorew | 80 | 0 | yerca | " | 300 (@t50t0800st) | 02 % 320 | 20
300 (at to 900st)
255 (at to 1000st)
Horizontal 165 (at 50 to 800st) 0.2
. 155 (at to 900st)
Vertical 0.2
5 6.25 125 (at to 1000st) 180 630
150 (at 50 to 800st)
Vertical 150 (at to 900st) 0.2

125 (at to 1000st)
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Maximum
No. of Minimum acceleratio Minimum Maximum| Rated
Actuator Feed - Lead Mounting Maximum speed n/ push push
series Type screw e’;jc;gzr direction speed deceleratio push force force speed
n
[mm] [mm/s] [mm/s] [G] IN] [N] [mm/s]
600 (at 50 to 800st)
Horizontal 600 (at to 900st) 0.3
20 25 515 (at to 1000st) _ B _
333 (at 50 to 800st)
Vertical 333 (at to 900st) 0.2
333 (at to 1000st)
300 (at 50 to 800st)
Horizontal 300 (at to 900st) 0.3
Ball 255 (at to 1000st)
10 12.5 - - -
SS&R screw 800 250 (at 50 to 800st)
Vertical 250 (at to 900st) 0.2
250 (at to 1000st)
160 (at 50 to 800st)
Horizontal 155 (at to 900st) 0.2
RCP2 125 (at to 1000st)
(slider 5 6.25 - - -
type) 140 (at 50 to 800st)
Vertical 140 (at to 900st) 0.2
140 (at to 1000st)
1200 (at 50 to 800st)
Horizontal 1000 (at to 900st) 0.3 - - -
Hs8C Ball 800 30 375 800 (at to 1000st)
screw 750(at 50 to 800st)
Vertical 750(at to 900st) 0.2 - - -
750(at to 1000st)
1200(at 50 to 800st)
Horizontal 1000(at to 900st) 0.3 - - -
HS8R Ball 800 30 375 800(at to 1000st)
screw 750(at 50 to 800st)
Vertical 750(at to 900st) 0.2 - - -
750(at to 1000st)
Repz | Seo | Beit | 800 [FUUNVECNorzontal| 675 1000 0.5 - - -
(belt -
tye) | SO 1 Bet | 800 (FWNEEM|orizontal| 675 1500 0.5 - - -
GRSS - 800 1.57 - 1.96 78 - 4 14 5
GRLS - 800 12 - 15 (deg/s) 600 (deg/s) - 1.8 6.4 5 (deg/s)
GRS - 800 1 - 1.25 33 - 9 21 5
GRM - 800 1.1 - 1.37 36 - 23 80 5
Rop2 | GRST - 800 1.05 - 1.31 34 - 15 40 5
(gripper - 800 2.27 - 2.83 75 - 7.5 20 5
type) GR3LS - 800 12 - 15 (deg/s) 200 (deg/s) - 5 18 5 (deg/s)
GR3LM - 800 12 - 15 (deg/s) 200 (deg/s) — 15 51 5 (deg/s)
GR3SS - 800 2.5 - 3.12 40 - 7 22 5
GR3SM - 800 3 - 3.75 50 - 30 102 5
GRHM - 800 2 - 2.5 100 - 25 125 5
GRHB - 800 2 - 2.5 100 - 60 200 5
GRSS - 800 1.57 - 1.96 78 - 4 14 5
GRLS - 800 12 - 15 (deg/s) 600 (deg/s) - 1.8 6.4 5 (deg/s)
RCP2W —aps | = 800 1 _ 125 33 _ 9 21 5
(gripper
type) GRM - 800 1.1 - 1.37 36 - 23 80 5
GR3SS - 800 2.5 - 3.12 40 - 7 22 5
GR3SM - 800 3 - 3.75 50 - 30 102 5
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Maximum
No. of Minimum acceleratio| .. o [Maximum| Rated
Actuator Feed - Lead | Mounting Maximum speed n/ push push
series Type screw encoder direction speed deceleratio push force foree speed
pulses )
[mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
- Ge?;?’rgtlo: _ 15 (deg/s) 400 (deg/s) _ _ ~ B
RTBS 800 Gear ratio:
_ 145 |~ |10(degls)| 266 (degls) - _ _ B
_ Gei;srgm - |15(degls)| 400 (degls) _ _ _ B
RTest 800 Gear ratio:
_ 145 |~ |10(degls) 266 (degs) - - _ B
_ o | - |15(ews)| 400 (cegss) - _ _ _
RTes 800 Gear ratio:
_ 1/45 - |10(degis)| 266 (degls) - _ _ _
_ Collsa | = [15wews)| 400 (cegss) - _ _ -
RTest 800 Gear ratio:
_ 1/45 — |10 (degls) 266 (deg/s) _ _ ~ B
Gear ratio: 225
- - 600 (deg/s) _ _ _ ~
RT® 800 Ge;rl'zrgt'o g e
10:
~ 1/30 ~ |15 (degls) 400 (degls) _ _ _ ~
Gear ratio: 225
_ - 600 (deg/s) - _ _ ~
RTBL 800 | 1/2°t. : (degls)
P - e?;?fg . - 15 (deg/s) 400 (deg/s) - _ _ B
(rotary < — -
type) _ e?; 2rg io: _ (deé/s) 600 (deg/s) — _ _ B
RTe 800 Gear ratio:
_ 130 |~ |15(degls)| 400 (degls) - _ _ -
Gear ratio: 225
_ - 600 (deg/s) - _ _ _
- 1/30 - |15(degls) 400 (deg/s) _ _ ~ -
Gear ratio: 225
_ - 600 (deg/s) - _ _ _
RTes 800 Ge;rl'zrgt'o (degls)
10:
_ 1/30 - |15(degls)| 400 (degls) - _ _ -
Gear ratio: 225
_ - 600 (deg/s) - _ _ _
RTBBL 800 Ge;ﬁ;io_ (degls)
_ 1/30 - |15(degls)| 400 (degls) - _ _ ~
Gear ratio: 225
_ - 600 (deg/s) - _ _ _
Riee 800 Ge;rl'zrgtio (degls)
- 130 |~ |15(degls)| 400 (degls) _ _ _ B
Gear ratio: 225
_ - 600 (deg/s) - _ _ _
RTCBL 800 | 1’2°t. : (degls)
~ Va0 |~ |15(degss) 400 (degls) - _ _ B
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Maximum
No. of Minimum acceleratio Minimum Maximum| Rated
Actuator Feed - Lead Mounting Maximum speed n/ push push
series Type screw encoder direction speed deceleratio push force force speed
pulses n
[mm] [mm/s] [mm/s] [G] IN] [N] [mm/s]
180 (at 25st)
4 5 0.9 16.1
Lead 800 Horizontal 200 (at 50 to 100st) 0.2 5
screw 2 Ivertical 2.5 100 ’ 1.9 28.3
1 1.25 50 3.8 39.5
Horizontal 180 (at 25st) 0.3
Ball 4 Vertical 5 200 (at 50 to 100st) 0.2 36 20.9
screw P Honz9nta| 25 100 0.3 79 420 5
Standard Vertical 0.2
RAZAC | type Horizontal 0.3
1 onizontal 4 25 50 ' 14.4 82.8
800 Vertical 0.2
Horizontal 180 (at 25st) 0.3
Ball 4 Vertical 5 200 (at 50 to 100st) [ 0.2 6.6 367
screw -
High o [Horizontall g 100 03 13.2 70.6 5
thrust Ve-.rtlcal 0.2
type 1 Hor|29ntal 195 50 03 26.4 142.9
Vertical 0.2
180 (at 25st)
6 7.5 280 (at 50st) 0.6 11.9
Lead 800 Hor|zgnta| 300 (at 75 to 150st) 02 5
screw 4 Ivertical 5 180 (at 25st) 0.9 16.1
200 (at 50 to 150st) ) )
2 2.5 100 1.9 28.3
6 Horizontal 75 ;Sg Ea: ?353 03 1.8 14.3
. at 50s . .
R’(Sff Vertical 300 (at 75 to 150st) 0.2
Ball Horizontal 180 (at 25st) 0.3
type :
ype) screw 4 Vertical 5 200 (at 50 to 150st) 0.2 36 20.9 5
Standard Horizontal 0.3
e 2 2.5 100 . 7.2 42.0
RA28C | P Vertical 0.2
1 [Horizontal} 4 Hg 50 0.3 14.4 82.8
800 Vertical 0.2
Horizontal 180 (at 25st) 0.3
6 _ 75 280 (at 50st) 44 24.1
Ball Vertical 300 (at 75 to 150st) 0.2
Horizontal 180 (at 25st) 0.3
screw 4 5 6.6 35.7
High Vertical 200 (at 50 to 150st) 0.2 5
thrust i
e p  (Honzontalj g 100 0.3 13.2 706
ype Vertical 0.2
Horizontal 0.3
1 1.25 50 26.4 142.9
Vertical 0.2
180 (at 25st)
4 5 0.9 16.1
RA2AR | Lead 800 Horizontal 200 (at 50 to 150st) 0.2 5
screw 2 Ivertical 2.5 100 ' 1.9 28.3
1 1.25 50 3.8 39.5
180 (at 25st)
6 7.5 280 (at 50st) 0.6 11.9
Lead Horizontal 300 (at 75 to 150st)
RAZBR screw 800 4 Ivertical 5 180 (at 25st) 0.2 0.9 16.1 S
200 (at 50 to 150st) : :
2 2.5 100 1.9 28.3
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Maximum
No. of Minimum acceleratio Minimum Maximum| Rated
Actuator Feed - Lead Mounting Maximum speed n/ push push
series Type screw encoder direction speed deceleratio push force force speed
pulses n
[mm] [mm/s] [mm/s] [G] IN] [N] [mm/s]
4 5 180 (at 25st)
Lead ) 200 (at 50 to 100st)
SA2AC screw 800 2 Horizontal 25 100 0.2 - - -
1 1.25 50
180 (at 25st)
6 75 280 (at 50st)
300 (at 75 to 150st
sa2Bc | e8| gno Horizontal (@ 7510 150sh) |, - - -
screw 4 5 180 (at 25st)
200 (at 50 to 150st)
2 2.5 100
4 5 180 (at 25st)
Lead ) 200 (at 50 to 100st)
SA2AR screw 800 2 Horizontal 25 100 0.2 - - -
1 1.25 50
180 (at 25st)
6 7.5 280 (at 50st)
300 (at 75 to 150st
sa2Br | -2 | gno Horizontal (@ 7510 150sh) |, - - -
screw 4 5 180 (at 25st)
200 (at 50 to 150st)
2 2.5 100
6 Honzt}mtal 75 300 0.3 9 15
RCP3 Vertical 0.2
(slider | ga3c | Bal | ggg 4  |Horizontal| g 200 0.3 14 22 20
type) screw Vertical 0.2
P Honz9nta| 25 100 0.2 27 44
Vertical 0.2
6 Hor|29ntal 75 300 0.3 9 15
Vertical 0.2
sasr | Bal 1 goo 4  [Horizontall g 200 0.3 14 22 -
screw Vertical 0.2
P Honzt}mtal 25 100 0.2 27 a4
Vertical 0.2
Horizontal 380 (at 50st) 0.7
0 Verica | %% 500 (at 100st to 500ty 0.3 20 34
saqc | Bl | ogoo 5 [Horizontal] g og 250 0.7 40 68 20
screw Vertical 0.3
25 |Horizontall 4, 125 07 82 136
Vertical 0.3
Horizontal 380 (at 50st) 0.3
10 Vertical 125 500 (at 100st to 500st) 0.2 20 34
saqr | B | 800 5  [Horizontal| ¢ og 250 0.3 40 68 -
screw Vertical 0.2
25 [Horizontall g, 125 0.2 82 136
Vertical 0.2
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Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleratio
n/
deceleratio
n

[G]

Minimum
push force

[N]

Maximum
push
force

[N]

Rated
push
speed

[mm/s]

RCP3
(slider
type)

SA5C

Ball
screw

800

20

Horizontal

25

380 (at 50st)
540 (at 100st)
660 (at 150st)
770 (at 200st)
860 (at 250st)
940 (at 300st)
1000 (at 350 to 600st)
910 (at 650st)
790 (at 700st)
690 (at 750st)
610 (at 800st)

0.7

Vertical

380 (at 50st)
540 (at 100st)
660 (at 150st)
770 (at 200st)
800 (at 250 to 650st)
790 (at 700st)
690 (at 750st)
610 (at 800st)

0.2

17

28

Horizontal

Vertical

15

380 (at 50st)

540 (at 100st)
600 (at 150st to 550st)
570 (at 600st)
490 (at 650st)
425 (at 700st)
370 (at 750st)
330 (at 800st)

0.7

0.3

28

47

Horizontal

Vertical

7.5

300 (at 50st to 550st)
285 (at 600st)
245 (at 650st)
210 (at 700st)
185 (at 750st)
165 (at 800st)

0.7

0.3

57

95

Horizontal

Vertical

3.75

150 (at 50st to 550st)
140 (at 600st)
120 (at 650st)
105 (at 700st)

90 (at 750st)
80 (at 800st)

0.7

0.3

113

189

20

SA5R

Ball
screw

800

Horizontal

Vertical

15

380 (at 50st)
540 (at 100st)
600 (at 150st to 550st)
570 (at 600st)
490 (at 650st)
425 (at 700st)
370 (at 750st)
330 (at 800st)

0.3

0.2

30

47

Horizontal

Vertical

7.5

300 (at 50st to 550st)
285 (at 600st)
245 (at 650st)
210 (at 700st)
185 (at 750st)
165 (at 800st)

0.3

0.2

58

95

Horizontal

Vertical

3.75

150 (at 50st to 550st)
140 (at 600st)
120 (at 650st)
105 (at 700st)

90 (at 750st)
80 (at 800st)

0.2

0.2

112

189

20
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Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleratio
n/
deceleratio
n

[G]

Minimum
push force

[N]

Maximum
push
force

[N]

Rated
push
speed

[mm/s]

RCP3
(slider
type)

SA6C

Ball
screw

800

20

Horizontal

25

380 (at 50st)
540 (at 100st)
660 (at 150st)
770 (at 200st)
860 (at 250st)
940 (at 300st)
1000 (at 350 to 600st)
910 (at 650st)
790 (at 700st)
690 (at 750st)
610 (at 800st)

0.7

Vertical

380 (at 50st)
540 (at 100st)
660 (at 150st)
770 (at 200st)
800 (at 250 to 650st)
790 (at 700st)
690 (at 750st)
610 (at 800st)

0.2

17

28

Horizontal

Vertical

15

380 (at 50st)

540 (at 100st)
600 (at 150st to 550st)
570 (at 600st)
490 (at 650st)
425 (at 700st)
370 (at 750st)
330 (at 800st)

0.7

0.3

28

47

Horizontal

Vertical

7.5

300 (at 50st to 550st)
285 (at 600st)
245 (at 650st)
210 (at 700st)
185 (at 750st)
165 (at 800st)

0.7

0.3

57

95

Horizontal

Vertical

3.75

150 (at 50st to 550st)
140 (at 600st)
120 (at 650st)
105 (at 700st)

90 (at 750st)
80 (at 800st)

0.7

0.3

113

189

20

SA6R

Ball
screw

800

Horizontal

Vertical

15

380 (at 50st)
540 (at 100st)
600 (at 150st to 550st)
570 (at 600st)
490 (at 650st)
425 (at 700st)
370 (at 750st)
330 (at 800st)

0.3

0.2

30

47

Horizontal

Vertical

7.5

300 (at 50st to 550st)
285 (at 600st)
245 (at 650st)
210 (at 700st)
185 (at 750st)
165 (at 800st)

0.3

0.2

58

95

Horizontal

Vertical

3.75

150 (at 50st to 550st)
140 (at 600st)
120 (at 650st)
105 (at 700st)

90 (at 750st)
80 (at 800st)

0.2

0.2

112

189

20

382




Mcon

Maximum
No. of Minimum acceleratio Minimum Maximum| Rated
Actuator Feed - Lead Mounting Maximum speed n/ push push
series Type screw encoder direction speed deceleratio push force force speed
pulses n
[mm] [mm/s] [mm/s] [G] IN] [N] [mm/s]
6 Hor|29ntal 75 300 0.3 5.4 9
Vertical 200 0.2
TA3C Ball 800 4 Horlz?ntal 5 200 0.3 8.4 14 20
screw Vertical 133 0.2
2 Honzt}mtal 25 100 0.2 16.8 8
Vertical 67 0.2
Horizontal 300 0.3
6 7.5 5.4 9
Vertical 200 0.2
TA3R Ball 800 4 Honz9nta| 5 200 0.3 8.4 14 20
screw Vertical 133 0.2
P Hor|z9nta| 25 100 0.2 16.8 28
Vertical 67 0.2
6 Horlz?ntal 75 300 0.3 9 15
Vertical 0.2
Tasc | Bal | g0o 4  [Horizontal] g 200 03 13.2 22 20
screw Vertical 0.2
o |Horizontal] -, 100 0.2 26.4 44
Vertical 0.2
6 Honz9nta| 75 300 0.3 9 15
Vertical 0.2
TA4r | Bal | gnp 4  [Horizontal] g 200 03 13.2 22 20
screw Vertical 0.2
Horizontal 0.2
2 25 100 26.4 44
RCP3 Vertical 0.2
(table Horizontal 465 0.3
type) 10 [PoRZOMEl 455 ' 20 34
Vertical 400 0.2
Tasc | Bl | 800 5  [Horizontall ¢ o 250 0.3 40 68 20
screw Vertical 0.2
25  |Horizontall 54, 125 0.2 82 136
Vertical 0.2
10 Hor|z9nta| 125 465 0.3 20 34
Vertical 400 0.2
Tasr | Bal | goo 5 [Horizontal] 4 o5 250 0.3 40 68 20
screw Vertical 0.2
25  |Horizontall 5 4, 125 0.2 82 136
Vertical 0.2
12 Horlz?ntal 15 560 0.3 30 a7
Vertical 500 0.2
Tasc | B | s0o g  |Horizontall 7 g 300 03 58 95 20
screw Vertical 0.2
Horizontal 0.2
3 3.75 150 112 189
Vertical 0.2
12 Honz9nta| 15 560 0.3 30 47
Vertical 500 0.2
Taer | Bal | g0o g  |Horzontall 7 g 300 03 58 95 20
screw Vertical 0.2
3 [Horizontall 5 4y 150 0.2 112 189
Vertical 0.2
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Mcon

Maximum
No. of Minimum acceleratio Minimum Maximum| Rated
Actuator Feed - Lead Mounting Maximum speed n/ push push
series Type screw encoder direction speed deceleratio push force force speed
pulses n
[mm] [mm/s] [mm/s] [G] IN] [N] [mm/s]
12 Hor|29ntal 15 600 0.3 30 a7
Vertical 580 0.2
tazc | B | 800 g  [Horizontal| ;g 300 0.3 58 95 20
screw Vertical 0.2
RCP3 3 [Horizontal] 5 ;g 150 0.2 112 189
(table Vertical 0.2
type i
ype) 12 |Horizontall 600 0.3 30 47
Ball Vertical 580 0.2
TA7R sorew 800 6 Honz9nta| 75 300 0.3 58 95 20
Vertical 0.2
3 Horizontal 3.75 150 0.2 112 189

384




Mcon

Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleration/
deceleration

[G]

Minimum
push
force

[N]

Maximum
push
force

[N]

Rated
push

speed

[mm/s]

RCP4
(slider
type)

SA3C/
SA3R

Ball
screw

800

Horizontal

Vertical

7.5

(Note) It is the value

when high—thrust

function is effective.
420

1.0

0.5

16

58

Horizontal

Vertical

(Note) It is the value

when high—thrust

function is effective.
280

1.0

0.5

25

86

Horizontal

Vertical

25

(Note) It is the value

when high-thrust

function is effective.
140

1.0

0.5

49

173

20

SA5C

Ball
screw

800

20

Horizontal

(Note) It is the value
when high-thrust
function is effective.
1440 (at 50 to 500st)
1225 (at 550st)
1045 (at 600st)
900 (at 650st)
785 (at 700st)
690 (at 750st)
610 (at 800st)

Vertical

25

(Note) It is the value
when high-thrust
function is effective.
1280 (at 50 to 500st)
1225 (at 550st)
1045 (at 600st)
900 (at 650st)
785 (at 700st)
690 (at 750st)
610 (at 800st)

0.5

56

Horizontal

Vertical

15

(Note) It is the value
when high-thrust
function is effective.
900 (at 50 to 450st)

795 (at 500st)

665 (at 550st)
570 (at 600st)
490 (at 650st)
425 (at 700st)
375 (at 750st)
330 (at 800st)

0.5

26

93

Horizontal

Vertical

7.5

(Note) It is the value
when high-thrust
function is effective.
450 (at 50 to 450st)

395 (at 500st)

335 (at 550st)
285 (at 600st)
245 (at 650st)
215 (at 700st)
185 (at 750st)
165 (at 800st)

0.1

0.5

53

185

Horizontal

Vertical

3.75

(Note) It is the value
when high-thrust
function is effective.
225 (at 50 to 450st)

195 (at 500st)
165 (at 550st)
140 (at 600st)
120 (at 650st)
105 (at 700st)
90 (at 750st)

80 (at 800st)

0.5

106

370

20

385
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Mcon

Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleration/
deceleration

[G]

Minimum
push
force

[N]

Maximum
push
force

[N]

Rated
push

speed

[mm/s]

RCP4
(slider
type)

SA5R

Ball
screw

800

20

Horizontal

25

(Note) It is the value
when high-thrust
function is effective.
1440 (at 50 to 500st)
1225 (at 550st)
1045 (at 600st)
900 (at 650st)
785 (at 700st)
690 (at 750st)
610 (at 800st)

Vertical

(Note) It is the value
when high-thrust
function is effective.
1120 (at 50 to 550st)
1045 (at 600st)
900 (at 650st)
785 (at 700st)
690 (at 750st)
610 (at 800st)

0.5

56

Horizontal

15

(Note) It is the value
when high-thrust
function is effective.
900 (at 50 to 450st)
785 (at 500st)
665 (at 550st)
570 (at 600st).
490 (at 650st).
425 (at 700st).
375 (at 750st)
330 (at 800st)

Vertical

(Note) It is the value
when high-thrust
function is effective.
800 (at 50 to 550st)

785 (at 500st)
665 (at 550st)
570 (at 600st)
490 (at 650st)
425 (at 700st)
375 (at 750st)
330 (at 800st)

0.5

26

93

Horizontal

Vertical

7.5

(Note) It is the value
when high-thrust
function is effective.
450 (at 50 to 450st)

395 (at 500st)

335 (at 550st)
285 (at 600st)
245 (at 650st)
215 (at 700st)
185 (at 750st)
168 (at 800st)

0.5

53

185

Horizontal

Vertical

3.75

(Note) It is the value
when high—thrust
function is effective.
225 (at 50 to 450st)

195 (at 500st)

165 (at 550st)
140 (at 600st)
120 (at 650st)
105 (at 700st)
90 (at 750st)
80 (at 800st)

0.5

106

370

20

386




Mcon

Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleration/
deceleration

[G]

Minimum
push
force

[N]

Maximum
push
force

[N]

Rated
push
speed

[mm/s]

RCP4
(slider
type)

SA6C

Ball
screw

800

20

Horizontal

25

(Note) It is the value
when high—thrust
function is effective.
1440 (at 50 to 500st)
1230 (at550st)
1045 (at600st)
905 (at650st)
785 (at700st)
690 (at750st)
615 (at800st)

Vertical

(Note) It is the value
when high-thrust
function is effective.
1280 (at 50 to 500st)
1230 (at 550st)
1045 (at 600st)
905 (at 650st)
785 (at 700st)
690 (at 750st)
615 (at 800st)

0.5

56

Horizontal

Vertical

15

(Note) It is the value
when high-thrust
function is effective.
900 (at 50 to 450st)
795 (at 500st)
670 (at 550st)
570 (at 600st)
490 (at 650st)
430 (at 700st)
375 (at 750st)
335 (at 800st)

0.5

26

93

Horizontal

Vertical

7.5

(Note) It is the value
when high—thrust
function is effective.
450 (at 50 to 450st)

395 (at 500st)
335 (at 550st)
285 (at 600st)
245 (at 650st)
215 (at 700st)
185 (at 750st)
165 (at 800st)

0.5

53

185

Horizontal

Vertical

3.75

(Note) It is the value
when high—thrust
function is effective.
225 (at 50 to 450st)
195 (at 500st)
165 (at 550st)
140 (at 600st)
120 (at 650st)
105 (at 700st)
90 (at 750st)

80 (at 800st)

0.5

106

370

20

387

xipuaddy g} Jerdeyn



Chapter 10 Appendix

Mcon

Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleration/
deceleration

[G]

Minimum
push
force

[N]

Maximum
push
force

[N]

Rated
push

speed

[mm/s]

RCP4
(slider
type)

SAGR

Ball
screw

800

20

Horizontal

Vertical

25

(Note) It is the value
when high-thrust
function is effective.
128 (at 50 to 500st)
1230 (at 550st)
1045 (at 600st)
905 (at 650st)
785 (at 700st)
690 (at 750st)
615 (at 800st)

1.0

0.5

56

Horizontal

Vertical

15

(Note) It is the value
when high-thrust
function is effective.
900 (at 50 to 450st)

795 (at 500st)
670 (at 550st)
570 (at 600st)
490 (at 650st)
430 (at 700st)
375 (at 750st)
335 (at 800st)

0.5

26

93

20

Horizontal

Vertical

7.5

(Note) It is the value
when high—thrust
function is effective.
450 (at 50 to 450st)

395 (at 500st)
335 (at 550st)
285 (at 600st)
245 (at 650st)
215 (at 700st)
185 (at 750st)
165 (at 800st)

0.5

53

185

Horizontal

Vertical

3.75

(Note) It is the value
when high-thrust
function is effective.
225 (at 50 to 450st)
195 (at 500st)
165 (at 550st)
140 (at 600st)
120 (at 650st)
105 (at 700st)
90 (at 750st)

80 (at 800st)

0.5

106

370

20

388




Mcon

Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleration/
deceleration

[G]

Minimum
push
force

[N]

Maximum| Rated
push push
force speed

IN] [mm/s]

RCP4
(slider
type)

SA7C

Ball
screw

800

24

Horizontal

Vertical

30

(Note) It is the value
when high—thrust
function is effective.
1200 (at 50 to 600st)
1155 (at 650st)
1010 (at 700st)
890 (at 750st)
790 (at 800st)

1.0

0.5

32

112

Horizontal

20

(Note) It is the value
when high—thrust
function is effective.
980 (at 50 to 550st)

865 (at 600st)
750 (at 650st)
655 (at 700st)
580 (at 750st)
515 (at 800st)

Vertical

(Note) It is the value
when high-thrust
function is effective.
840 (at 50 to 600st)
750 (at 650st)
655 (at 700st)
580 (at 750st)
515 (at 800st)

0.5

48

168

20

Horizontal

Vertical

10

(Note) It is the value
when high-thrust
function is effective.
490 (at 50 to 550st)
430 (at 600st)
375 (at 650st)
325 (at 700st)
290 (at 750st)
255 (at 800st)

0.5

96

336

Horizontal

(Note) It is the value
when high-thrust
function is effective.
245 (at 50 to 550st)
185 (at 650st)
160 (at 700st)
145 (at 750st)
125 (at 800st)

Vertical

(Note) It is the value
when high—thrust
function is effective.
210 (at 50 to 600st)
185 (at 650st)
160 (at 700st)
145 (at 750st)
125 (at 800st)

0.5

192

673

SA7R

Ball
screw

800

24

Horizontal

Vertical

30

(Note) It is the value
when high-thrust
function is effective.
1000 (at 50 to 700st)
890 (at 750st)
790 (at 800st)

0.5

32

112

Horizontal

20

(Note) It is the value
when high—thrust
function is effective.
840 (at 50 to 600st)
750 (at 750st)
655 (at 700st)
580 (at 750st)
515 (at 800st)

Vertical

(Note) It is the value
when high—thrust
function is effective.
700 (at 50 to 650st)
655 (at 700st)
580 (at 750st)
515 (at 800st)

0.5

48

20

168

389
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Mcon

Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleration/
deceleration

[G]

Minimum
push
force

[N]

Maximum
push
force

[N]

Rated
push

speed

[mm/s]

RCP4
(slider
type)

SA7R

Ball
screw

800

Horizontal

Vertical

10

(Note) It is the value
when high—thrust
function is effective.
490 (at 50 to 550st)

430 (at 600st)
375 (at 650st)
325 (at 700st)
290 (at 750st)
255 (at 800st)

1.0

0.5

96

336

Horizontal

Vertical

(Note) It is the value
when high—thrust
function is effective.
210 (at 50 to 600st)

185 (at 700st)
160 (at 700st)
145 (at 750st)
125 (at 800st)

0.5

192

673

20

390




Mcon

No. of . Minimum . MaX|mu.m Minimum |Maximum| Rated
Actuator Tyoe Feed encoder Lead Mounting speed Maximum speed |acceleration/| push push push
series P screw pulses direction P deceleration | force force speed
[mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
. (Note) It is the value
6 Horizontal 20 when high—thrust 1.0 5 %
. function is effective.
Vertical 1120 0.5
. (Note) It is the value
0 Horizontal 125 when high—thrust 1.0 i 5
Vertical ’ function is effective. 05
RA3C/ | Ball ertiea 700 :
800 - 20
RA3R | screw Horizontal (Note) It is the value 10
when high-thrust )
5 . 6.25 function is effective. 33 14
Vertical 350 0.5
. Note) It is the value
Horizontal ( . 1.0
when high—thrust
25 . 8.12 function is effective. 65 229
Vertical 175 0.5
. (Note) It is the value
20 Horizontal - when high—thrust 1.0 16 56
i function is effective. 0
Vertical 800 5
. (Note) It is the value
12 Horizontal 15 when high—thrust 1.0 06 03
Vertical function is effective. 0
Ball ertical 700 5
RA5C 800 - 20
screw Horizontal (Note) It is the value 10
6 1= 75 when high—thrust ) 53 185
] ’ function is effective.
Vertical 450 0.5
. (Note) It is the value
3 Horizontal 375 when high—thrust 1.0 106 370
] ’ function is effective.
Vertical 225 0.5
. (Note) It is the value
20 Horizontal - when high—thrust 1.0 16 5
K function is effective.
RCP4 Vertical 800 0.5
(rod ) (Note) It is the value
type) 12 Horizontal 15 when high-thrust 1.0 % 93
- function is effective.
Vertical 700 0.5
Ball (Note) It is the value
RA5R 800 ; 20
screw 6 Horizontal 75 when high—thrust 1.0 53 185
- ' function is effective
Vertical 450 0.5
. 106 370
Horizontal (Note) It is the value 1.0 370 750
3 3.75 when high-thrust When When
) : function is effective. motor motor
Vertical 225 0.5 type is type is
42SP 42SP
(Note) It is the value
. when high—thrust
Horizontal function is effective. 10
24 30 8_00 52 182
(Note) It is the value
Vertical when high—thrust 05
function is effective. )
600
(Note) It is the value
. when high-thrust
Horizontal function is effective. 10
RA6C Ball 800 16 20 7,00 78 273 20
screw (Note) It is the value
. when high-thrust
Vertical function is effective. 0.5
560
. (Note) It is the value
g Horizontal 10 when high—thrust 1.0 156 547
Vertical function is effective. 05
ertica 420 .
. (Note) It is the value
. Horizontal 5 when high—thrust 1.0 31 1094
. function is effective.
Vertical 0.5

210
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Mcon

Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleration/
deceleration

[G]

Minimum
push
force

[N]

Maximum
push
force

[N]

Rated
push

speed

[mm/s]

RCP4
(rod
type)

RAGR

Ball
screw

800

24

Horizontal

30

(Note) It is the value
when high-thrust
function is effective.
800

1.0

Vertical

(Note) It is the value
when high-thrust
function is effective.
600

0.5

52

182

Horizontal

(Note) It is the value
when high—thrust
function is effective.
700

Vertical

20

(Note) It is the value
when high-thrust
function is effective.
560

78

273

Horizontal

Vertical

10

(Note) It is the value
when high—thrust
function is effective.
420

156

547

Horizontal

Vertical

(Note) It is the value
when high-thrust
function is effective.
210

0.5

312

1094

20

RCP4
(gripper
type)

GRSML

800

1.88

2.35

(Note) It is the value
when high-thrust

function is ineffective.

94

0.3

25

87

GRSLL

800

2.52

3.15

(Note) It is the value
when high-thrust

function is ineffective.

125

0.3

40

140

GRSWL

800

(Note) It is the value
when high—thrust

function is ineffective.

157

0.3

50

220

GRLM

800

12

15 (deg/s)

(Note) It is the value
when high—thrust

function is ineffective.

600 (deg/s)

0.3

35

GRLL

800

12

15 (deg/s)

(Note) It is the value
when high—thrust

function is ineffective.

600 (deg/s)

0.3

60

GRLW

800

12.86

16.08
(deg/s)

(Note) It is the value
when high-thrust

function is ineffective.

643 (deg/s)

0.3

23

90
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Mcon

Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleration/
deceleration

[G]

Minimum
push
force

[N]

Maximum
push
force

[N]

Rated
push

speed

[mm/s]

RCP4W
(slider
type)

SA5C

Ball
screw

800

Horizontal

12.5

(Note) It is the value
when high-thrust
function is effective.
330

0.6

38.2

66.9

Horizontal

6.25

(Note) It is the value
when high-thrust
function is effective.
165

0.6

423

147.9

20

SA6C

Ball
screw

800

Horizontal

15

(Note) It is the value
when high—thrust
function is effective.
400

0.6

355

82.8

Horizontal

7.5

(Note) It is the value
when high—thrust
function is effective.
200

0.6

51.3

179.5

20

SA7C

Ball
screw

800

Horizontal

20

(Note) It is the value
when high—thrust
function is effective.
530

0.6

46.3

161.9

Horizontal

10

(Note) It is the value
when high-thrust
function is effective.
265

0.6

96.5

337.9

20

RCP4W
(rod
type)

RAGC

Ball
screw

800

Horizontal

15

(Note) It is the value
when high-thrust
function is effective.
(Note) It could differ
depending on

ambient temperature.

500 (at 50st)
560 (at 100 to 400st)

Vertical

(Note) It is the value
when high-thrust
function is effective.
(Note) It could differ
depending on

ambient temperature.

500

0.5

40

107

Horizontal

Vertical

7.5

(Note) It is the value
when high—thrust
function is effective.
((Note) It could differ
depending on

ambient temperature.

360

0.5

79

227

Horizontal

Vertical

3.75

(Note) It is the value
when high-thrust
function is effective.
(Note) It could differ
depending on

ambient temperature.

180

0.5

159

478

20

RA6C
(42SP
motor)

Ball
screw

800

Vertical

3.75

(Note) It is the value
when high—thrust
function is effective.
70

0.5

354

768

20

393
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Mcon

Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleration/
deceleration

[G]

Minimum
push
force

[N]

Maximum
push
force

[N]

Rated
push

speed

[mm/s]

RCP4W
(rod
type)

RA7C

Ball
screw

800

Horizontal

20

(Note) It is the value
when high-thrust
function is effective.
(Note) It could differ
depending on

ambient temperature.

500 (at 50st)
560 (at 100 to 500st)

Vertical

(Note) It is the value
when high-thrust
function is effective.
(Note) It could differ
depending on

ambient temperature.

400

0.5

94

330

Horizontal

10

(Note) It is the value
when high—thrust
function is effective.
(Note) It could differ
depending on

ambient temperature.

340

Vertical

(Note) It is the value
when high-thrust
function is effective.
(Note) It could differ
depending on

ambient temperature.

280

0.5

187

670

Horizontal

(Note) It is the value
when high—thrust
function is effective.
(Note) It could differ
depending on

ambient temperature.

170

Vertical

(Note) It is the value
when high-thrust
function is effective.
(Note) It could differ
depending on

ambient temperature.

140

0.5

375

1326

20

RA7C
(56SP
motor)

Ball
screw

800

Vertical

(Note) It is the value
when high-thrust
function is effective.
80

0.5

515

1358

20

394




Mcon

Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleration/
deceleration

[G]

Minimum
push
force

[N]

Maximum
push
force

[N]

Rated
push

speed

[mm/s]

RCP5
(slider
type)

SA4C/
SA4R

Ball
screw

800

Horizontal

Vertical

20

(Note) It is the value
when high-thrust
function is effective.
1260 (at 50 to 400st)
1060 (at 450st)
875 (at 500st)

1.0

0.5

21

48

Horizontal

Vertical

(Note) It is the value
when high-thrust
function is effective.
785 (at 50 to 400st)
675 (at 450st)
555 (at 500st)

22

7

Horizontal

Vertical

6.25

(Note) It is the value
when high-thrust
function is effective.
390 (at 50 to 400st)
330 (at 450st)
275 (at 500st)

44

155

25

Horizontal

Vertical

3.12

(Note) It is the value
when high-thrust
function is effective.
195 (at 50 to 400st)
165 (at 450st)
135 (at 500st)

0.5

88

310

20

SA6C/
SA6R

Ball
screw

800

20

Horizontal

25

(Note) It is the value
when high—thrust
function is effective.
SABC: 1440
(at 50 to 450st)
SABC: 1335
(at 500st)
SABR: 1280
(at 50 to 500st)
1130 (at 550st)

970 (at 600st)
840 (at 650st)
735 (at 700st)
650 (at 750st)
575 (at 800st)

Vertical

(Note) It is the value
when high—thrust
function is effective.
1280 (at 50 to 500st)
1130 (at 550st)

970 (at 600st)
840 (at 650st)
735 (at 700st)
650 (at 750st)
575 (at 800st)

0.5

56

Horizontal

(Note) It is the value
when high—thrust
function is effective.
900 (at 50 to 400st)

885 (at 450st)
735 (at 500st)
620 (at 550st)
535 (at 600st)
460 (at 650st)
405 (at 700st)
335 (at 750st)
315 (at 800st)

Vertical

15

(Note) It is the value
when high-thrust
function is effective.
SABC: 900
(at 50 to 400st)
SABC: 885
(at 450st)
SABR: 800
(at 50 to 450st)
735 (at 500st)
620 (at 550st)
535 (at 600st)
460 (at 650st)
405 (at 700st)
335 (at 750st)
315 (at 800st)

0.5

26

93

20

395
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Chapter 10 Appendix

Mcon

Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleration/
deceleration

[G]

Minimum
push
force

[N]

Maximum
push
force

[N]

Rated
push

speed

[mm/s]

RCP5
(slider
type)

SA6C/
SA6R

Ball
screw

800

Horizontal

7.5

(Note) It is the value
when high-thrust
function is effective.
450 (at 50 to 400st)

435 (at 450st)
365 (at 500st)
305 (at 550st)
265 (at 600st)
230 (at 650st)
200 (at 700st)
175 (at 750st)
155 (at 800st)

53

185

Horizontal

Vertical

3.75

(Note) It is the value
when high-thrust
function is effective.
225 (at 50 to 400st)
215 (at 450st)
180 (at 500st)
150 (at 550st)
130 (at 600st)
115 (at 650st)
100 (at 700st)
85 (at 750st)

75 (at 800st)

0.5

106

370

20

SA7C/
SA7R

Ball
screw

800

24

Horizontal

Vertical

30

(Note) It is the value
when high—thrust
function is effective.
1220 (at 50 to 600st)
1145 (at 650st)
1000 (at 700st)
885 (at 750st)
785 (at 800st)

0.5

32

112

Horizontal

20

(Note) It is the value
when high—thrust
function is effective.
980 (at 50 to 550st)

875 (at 600st)
755 (at 650st)
660 (at 700st)
585 (at 750st)
520 (at 800st)

Vertical

(Note) It is the value
when high-thrust
function is effective.
840 (at 50 to 600st)
755 (at 650st)
660 (at 700st)
585 (at 750st)
520 (at 800st)

0.5

48

168

Horizontal

Vertical

10

(Note) It is the value
when high-thrust
function is effective.
490 (at 50 to 550st)
430 (at 600st)
375 (at 650st)
325 (at 700st)
290 (at 750st)
255 (at 800st)

0.5

96

336

Horizontal

(Note) It is the value
when high—thrust
function is effective.
SAT7C: 245
(at 50 to 550st)
SA7C: 215 (at 600st)
SAT7R: 210
(at 50 to 600st)
185 (at 650st)
160 (at 700st)
140 (at 750st)
125 (at 800st)

Vertical

(Note) It is the value
when high—thrust
function is effective.
215 (at 50 to 600st)
185 (at 650st)
160 (at 700st)
140 (at 750st)
125 (at 800st)

0.5

192

673

20

396




Mcon

Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleration/
deceleration

[G]

Minimum
push
force

[N]

Maximum
push
force

[N]

Rated
push

speed

[mm/s]

RCP5
(rod
type)

RA4C/
RA4R

Ball
screw

800

Horizontal

Vertical

20

(Note) It is the value
when high-thrust
function is effective.
RA4C: 1120
(at 50 to 360st)
RA4C: 1080 (at 410st)
RA4R:

(at 50 to 410st)

1.0

0.5

21

48

Horizontal

Vertical

(Note) It is the value
when high-thrust
function is effective.
RA4C: 700
(at 50 to 360st)
RA4C: 685 (at 410st)
RA4R: 610
(at 50 to 410st)

0.5

22

7

Horizontal

Vertical

6.25

(Note) It is the value
when high-thrust
function is effective.
350 (at 50 to 360st)
340 (at 410st)

44

155

25

Horizontal

Vertical

3.12

(Note) It is the value
when high—thrust
function is effective.
175 (at 50 to 360st)
170 (at 410st)

88

310

20

RABC/
RAGR

Ball
screw

800

20

Horizontal

Vertical

25

(Note) It is the value
when high—thrust
function is effective.
800

56

Horizontal

Vertical

15

(Note) It is the value
when high—thrust
function is effective.
700

26

93

Horizontal

Vertical

7.5

(Note) It is the value
when high—thrust
function is effective.
450

53

186

Horizontal

Vertical

3.75

(Note) It is the value
when high-thrust
function is effective.
225 (at 65 to 365st)
220 (at 415st)

106

370

20

RA7C/
RA7R

Ball
screw

800

24

Horizontal

30

(Note) It is the value
when high—thrust
function is effective.
800

Vertical

(Note) It is the value
when high—thrust
function is ineffective.
600

0.5

52

182

Horizontal

20

(Note) It is the value
when high-thrust
function is effective.
RA7C: 700
RAT7R: 560

Vertical

(Note) It is the value
when high—thrust
function is effective.
560

0.5

78

273

Horizontal

(Note) It is the value
when high—thrust
function is effective.
420

Vertical

10

(Note) It is the value
when high—thrust
function is effective.
RA7C: 420
RA7R: 350

0.5

156

547

Horizontal

Vertical

(Note) It is the value
when high-thrust
function is effective.
RA7C: 210
RA7R: 175

0.5

312

1094

20

397
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Chapter 10 Appendix

Mcon

Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleration/
deceleration

[G]

Minimum
push
force

[N]

Maximum
push
force

[N]

Rated
push

speed

[mm/s]

RCP5
(rod
type)

RA8C

Ball
screw

800

20

Horizontal

25

280 (at 50)
405 (at 100st)
505 (at 150st)
585 (at 200st)

600(at 250 to 350st)
520 (at 400st)
440 (at 450st)
360 (at 500st)
320 (at 550st)
280 (at 600st)
240 (at 650st)
220 (at 700st)

0.2

Vertical

280 (at 50)

405 (at 100st)
450 (at 150 to 400st)
440 (at 450st)
360 (at 500st)
320 (at 550st)
280 (at 600st)
240 (at 650st)
220 (at 700st)

167

500

Horizontal

280 (at 50)

300 (at 100 to 350st)
260 (at 400st)
220 (at 450st)
180 (at 500st)
160 (at 550st)
140 (at 600st)
120 (at 650st)
110 (at 700st)

Vertical

250 (at 50 to 400st)
220 (at 450st)
180 (at 500st)
160 (at 550st)
140 (at 600st)
120 (at 650st)
110 (at700st)

0.2

333

1000

Horizontal

Vertical

6.25

150 (at 50 to 350st)
130 (at 400st)
110 (at 450st)
90 (at 500st)

80 (at 550st)
70 (at 600st)
60 (at 650st)
55 (at 700st)

0.1

667

2000

10

RA8R

Ball
screw

20

Horizontal

25

280 (at 50)

400 (at 100 to 450st)
360 (at 500st)
320 (at 550st)

280 (at 600st)

240 (at 650st)

220 (at 700st)

Vertical

280 (at 50)
400 (at 100 to 450st)
360 (at 500st)

240 (at 650st)

(
280 (at 600st)
(
220 (at 700st)

0.2

167

500

800

Horizontal

200 (at 50 to 450st)

(
160 (at 550st)
140 (at 600st)
120 (at 650st)
110 (at 700st)

Vertical

200 (at 50 to 450st)
180 (at 500st)
160 (at 550st)
140 (at 600st)
120 (at 650st)
110 (at 700st)

0.2

333

1000

Horizontal

Vertical

6.25

100 (at 50 to 450st)
90 (at 500st)
80 (at 550st)
70 (at 600st)
60 (at 650st)
55 (at 700st)

0.1

667

2000

10

398




Mcon

No. of Minimum Maximum | Minimum |Maximum| Rated
Actuator T Feed 'd Lead Mounting speed Maximum speed |acceleration/| push push push
series ype screw en:lt;e:r direction P deceleration | force force speed
P [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
117 (at 50st)
167 (at 100st)
200 (at 150st)
250 (at 200 to 500st)
Horizontal 220 (at 550st)
200 (at 600st)
180 (at 650st)
10 12.5 160 (at 700st) 0.4 429 1500
140 (at 750st)
120 (at 800st)
117 (at 50st)
167 (at 100 to 650st)
Vertical 160 (at 700st)
140 (at 750st)
120 (at 800st)
Ball 83 (at 50st) 3000 (at
RAI0C | screw | 800 . 125 (at 100 to 400st) 0, 250sh 10
Horizontal 110 (at 450st) (at 600st)
90 (at 500st) 2500
80 (at 550st) at 650st
5 6.25 70 (at 600st) R 857 | (@000
60 (at 650st) (at 700st)
Vertical 55 (at 700st) 2000
50 (at 750st) (at 780sH)
45 (at BOOSt) (at 8008'[)
63 (at 50 to 500st)
Horizontal 55 (at 550st) e ®
RCP5 50 (at 600st) 5900
(rod 25 3.12 45 (at 650st) 0.01 1714 | (5t 750st)
type) ) 40 (at 700st) 5400
Vertical 35 (at 750st) (at 800st)
30 (at 800st)
117 (at 50st)
167 (at 100st)
200 (at 150 to 600st)
Horizontal 180 (at 650st)
10 12.5 1o Eg: ;2823 0.04 429 | 1500
120 (at 800st)
117 (at 50st)
Vertical 140(at 100 to 750st)
120 (at 800st)
3000 (at
83 (at 50st) tozgggst)
Ball : 100 (at 100 to 450st)
RAIOR | sorow | 800 Horizontal 90 (at 500st) (at600st)| 10
80 (at 550st) (afgggst)
5 6.25 70 (at 600st) 0.02 857 2200
60 (at 65080 (at 7005t)
. 55 (at 700st) 2000
Vertical 50 (at 750st) (at 750st)
45 (at 800st) 1800
(at 800st)
) 50 (at 50 to 600st) 6000(at to
Horizontal 45 (at 650st) 700st)
25 3.12 40 (at 700st) 0.01 1714 | af?ggst)
Vertical 35 (at 750st) 400
30 (at 800st) (at 800st)
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Chapter 10 Appendix

Mcon

Actuator
series

Type

Feed
screw

No. of
encoder
pulses

Lead

[mm]

Mounting
direction

Minimum
speed

[mm/s]

Maximum speed

[mm/s]

Maximum
acceleration/
deceleration

[G]

Minimum
push
force

[N]

Maximum
push
force

[N]

Rated
push

speed

[mm/s]

RCP5
(belt
type)

BA4/
BA4U

Belt

800

Equivalent
to 48

Horizontal

60

890 (at 300st)
1040 (at 400st)
1120 (at 500st)
1160 (at 600st)
1200 (at 700 to1200st)

0.5

BAG/
BA6U

Belt

800

Equivalent
to 48

Horizontal

60

890 (at 300st)
1070 (at 400st)
1220 (at 500st)
1340 (at 600st)
1400 (at 700st)
1440 (at 800st)
1500 (at 900 to 2200st)

0.5

BA7/
BA7U

Belt

800

Equivalent
to 48

Horizontal

60

890 (at 300st)
1070 (at 400st)
1220 (at 500st)
1340 (at 600st)
1450 (at 700st)
1520 (at 800st)
1550 (at 900st)
1600 (at 1000 to 2600st)

0.5

400




Mcon

Correlation diagram of speed and loading capacity for the RCP2 slider type

Horizontal installation Vertical installation

45 | 6
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1 2 25 A= z N
S \s G 8 X
8 2 20 S g A
8 N 8 RS
2l = 15 o 5 2 ASH
< S SN 3 Jlsmecaz L LTS S5
2 e T P S = 1 ] ISR
T Sttt — SA5C-12 ‘~\ s,
SA5C-12 2
0 0
0 100 200 300 400 500 600 700 0 100 200 300 400 500 600 700
Speed (mm/sec) Speed (mm/sec)
60 14
o) 50 SS8C-10 12 SS8C-10
o | N
= ® 10 SA7C-8 \\ el 10 =85 >\
Sl > s AN
o) ) SS7C-6 D k] S,
Al 5 N § 6 CNN
o = o
2] 3 2 ™ 34 SN
3 3 o I A \ . = I ST A R T
S 0] —f T P ML EPFE EEELE L ST
(] SA5C-6 S~ -
= 0 I 0
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60 25
50 < SS8C-5
355, 20
8_ % 40 SA7C-4 \Qs E
21 = > 15 —
3 SS7C-3 k] . oL
§ g 0 % ss7c & \:’*)SY
] 3 2 g N~
@ 8 S SA6C s
= o lsmeca .  nfekele auleled delells e Y ekl —
10 5 S
[e) [Py e SA5C-
— SA5C- SN
0 0 =~
0 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 180
Speed (mm/sec) Speed (mm/sec)

(Note) In the above graphs, the number after the type code indicates the lead.

(Note) RCP2-SA7C/SA7R and RCP2CR-SA7C/SAT7R is not connected.
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Chapter 10 Appendix .

Mcon

Correlation diagram of speed and loading capacity for the RCP2 slider type
(motor-reversing type)

Horizontal installation Vertical installation
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(Note) In the above graphs, the number after the type code indicates the lead.

(Note) RCP2-SA7C/SA7R and RCP2CR-SA7C/SAT7R is not connected.
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Mcon

Correlation diagram of speed and loading capacity for the standard RCP2

rod type

Horizontal installation (Note 1) Vertical installation
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(Note) In the above graphs, the number after the type code indicates the lead.
(Note 1) The figures for horizontal installation assume use of an external quide.
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Mcon

Correlation diagram of speed and loading capacity for RCP2 single-guide
type

Horizontal installation Vertical installation

815 I 4.5
3| RGS6C-16 4
(0]
Q _25 \\ —~ 5 O\ |rasec-16
=1 N g 9 AN
9 z 2 RGS4C.1 Z25 \
@ S \ S RGS4C10. N\
| 5 S 52 N
Q.
7] B 1 N 315 \
& S S 1
.g’ 0.5 0.5
T 0 0
0 100 200 300 400 500 600 0 100 200 300 400 500 600
Speed (mm/sec) Speed (mm/sec)
4.5 | 18
()] 4 T 16
% a5 \_|rassc:s 1 \
= _ N _ \RGS6C;8
o) g3 RGS4C-H—_ N 8 \
3 z25 ~C Z 10 A\
o S 2 AN S 8
P Sis ~ S \‘
e 8 ) 8 . RGS4C-5 I\
=}
8 05 2 \\
0 0
E 0 50 100 150 200 250 300 0 50 100 150 200 250 300
Speed (mm/sec) Speed (mm/sec)
6 30
5 25
[0}
Q = \ RGS6C-4 = \\ RGS6C-4
=1 B 220
8 g . \\ .«%15 RGS4C-2.5
3 - RGs4c-ﬁ*\\ -
Qo - 2 - 10 N
2| - g N
% 1 5 N
| . o [~
0 20 40 60 80 100 120 140 0 20 40 60 80 100 120 140
Speed (mm/sec) Speed (mm/sec)

(Note) In the above graphs, the number after the type code indicates the lead.
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Correlation diagram of speed and loading capacity for the RCP2

double-guide type

Horizontal installation Vertical installation
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(Note) In the above graphs, the number after the type code indicates the lead.
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Mcon

Correlation diagram of speed and loading capacity for the RCP2 dustproof/
splash-proof type

Horizontal installation (Note 1) Vertical installation (Note 2)
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(Note) In the above graphs, the number after the type code indicates the lead.

(Note 1) The figures for horizontal installation assume use of an external guide.

(Note 2) Use of the actuator at the maximum loading capacity corresponding to the applicable
speed may cause vibration/overshooting. Select an appropriate model that provides an
allowance of approx. 70%.
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Correlation diagram of speed and loading capacity for the RCP3 slider type
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Correlation diagram of speed and loading capacity for the RCP3 table type

Horizontal installation

Vertical installation
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Correlation diagram of speed and loading capacity for the RCP4 slider type
(High output effective)

Horizontal installation Vertical installation
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Correlation diagram of speed and loading capacity for the RCP4 slider type
(High output effective)

Horizontal installation Vertical installation
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Correlation diagram of speed and loading capacity for the RCP4 rod type
(High output effective)

Horizontal installation Vertical installation
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Correlation diagram of speed and loading capacity for the RCP4 rod type
(High output effective)

Horizontal installation Vertical installation
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Correlation diagram of speed and loading capacity for the RCP4W rod type
(High output effective)

Horizontal installation Vertical installation

(When environmental temperature is 5degC or higher)

(When environmental temperature is 5degC or higher)
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Correlation diagram of speed and loading capacity for the RCP5 slider type

(High output effective)

Horizontal installation Vertical installation
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Correlation diagram of speed and loading capacity for the RCP5 rod type
(High output effective)

Horizontal installation Vertical installation
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Pressing Force and Current Limit Value

A\ Caution

The correlation of the pressing force and the current limit value is the rated pressing speed (in
the setting at the delivery) and is a reference value.

Use the actuator with the setting above the minimum pressing force value. The pressing force
will be unstable if it is below the minimum pressing force value.

If the positioning speed setting in the operation condition is made lower than the pressing
speed, the pressing speed will follow that speed, thus cannot perform the expected pressing
force.

B RCP2 Series

416
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[ RCP2 Series
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(Note) RCP2-SA7C/SA7R and RCP2CR-SA7C/SA7R cannot be connected.
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.] RCP2 Series 3-finger Gripper
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.’ RCP3 Series Slim, Compact Rod Type * Inside the red box is the specification value
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.] RCP3 Series Slider Type
SA3C Type SA4C Type
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. RCP4 Series
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. RCP4 Series Gripper Type
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. RCP4W Series

Slider Type
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Il RCP4w series Rod Type
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Il RCP5 Series Slider Type
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Chapter 11 Warranty

1.1

One
* 18
e 12

11.2

Warranty Period

of the following periods, whichever is shorter:
months after shipment from our company
months after delivery to the specified location

Scope of the Warranty

Our products are covered by warranty when all of the following conditions are met. Faulty
products covered by warranty will be replaced or repaired free of charge:

(1) The breakdown or problem in question pertains to our product as delivered by us or our
authorized dealer.

(2) The breakdown or problem in question occurred during the warranty period.

(3) The breakdown or problem in question occurred while the product was in use for an
appropriate purpose under the conditions and environment of use specified in the operation
manual and catalog.

(4) The breakdown of problem in question was caused by a specification defect or problem, or by
a quality issue with our product.

Note

that breakdowns due to any of the following reasons are excluded from the scope of

warranty:

[1]
[2]

[3]

(4]
3]
(6]
[7]

Anything other than our product

Modification or repair performed by a party other than us (unless we have approved such
modification or repair)

Anything that could not be easily predicted with the level of science and technology
available at the time of shipment from our company

A natural disaster, man-made disaster, incident or accident for which we are not liable
Natural fading of paint or other symptoms of aging

Wear, depletion or other expected result of use

Operation noise, vibration or other subjective sensation not affecting function or
maintenance

Note that the warranty only covers our product as delivered and that any secondary loss arising

from

11.3

As a
1.4

(1)
()

a breakdown of our product is excluded from the scope of warranty.

Honoring the Warranty

rule, the product must be brought to us for repair under warranty.

Limited Liability

We shall assume no liability for any special damage, consequential loss or passive loss such
as a loss of expected profit arising from or in connection with our product.

We shall not be liable for any program or control method created by the customer to operate
our product or for the result of such program or control method.
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11.5 Conditions of Conformance with Applicable Standards/Regulations,

(1)

©)

Etc., and Applications

If our product is combined with another product or any system, device, etc., used by the
customer, the customer must first check the applicable standards, regulations and/or rules.
The customer is also responsible for confirming that such combination with our product
conforms to the applicable standards, etc. In such a case we will not be liable for the
conformance of our product with the applicable standards, etc.

Our product is for general industrial use. It is not intended or designed for the applications
specified below, which require a high level of safety. Accordingly, as a rule our product cannot
be used in these applications. Contact us if you must use our product for any of these
applications:

[11 Medical equipment pertaining to maintenance or management of human life or health

[21 A mechanism or mechanical equipment intended to move or transport people (such as a
vehicle, railway facility or aviation facility)

[3] Important safety parts of mechanical equipment (such as safety devices)

[4] Equipment used to handle cultural assets, art or other irreplaceable items

Contact us at the earliest opportunity if our product is to be used in any condition or
environment that differs from what is specified in the catalog or operation manual.

11.6 Other Items Excluded from Warranty

The price of the product delivered to you does not include expenses associated with programming,
the dispatch of engineers, etc. Accordingly, a separate fee will be charged in the following cases
even during the warranty period:

[1] Guidance for installation/adjustment and witnessing of test operation

[2] Maintenance and inspection

[3] Technical guidance and education on operating/wiring methods, etc.

[4] Technical guidance and education on programming and other items related to programs
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Revision Date

Revision Description

2015.09

2016.01

2016.04

2016.05

2016.06

2017.03

First Edition

1B Edition

* Revising of applicable teaching tools

* Revising of cable lengths

» Change made to selection method for pressing CON/SEP system

« Correction made to writing error

1C Edition
* Applicable for RCP6 and TB-02/TB02D (except for 10.4)

* Applicable connection cable model codes revised in 2.2 [2]

« Correction made to explanation for JOG speed in direct indication mode in
3.4.6,3.7.1and 8.2

» Parameter initial value revised in 8.1 and 8.2

+ Correction made to explanation for Parameter No. 143 (Overload Level
Ratio) in 8.2 [57]

* Correction made to writing error

Second Edition
* Applicable for SSCNET

2B Edition
* Applicable for CE mark/UL standards
* Applicable for MECHATROLINK-II
* “12. Motor Features in AUTO Mode” added in caution notes
* 1.1.1 Volume column added in 1.1.1 Components
» 10.4 Correction made to note regarding connection to RCP2-SA7C/SA7R
(connection not available)
* Correction made to writing error

Third Edition
* Applicable for EtherCat motion
* “Selecting Automatic Current Reduction Feature” added for Parameter
No. 182in 6.2, 8.1 and 8.2 [74].
» Chapter 9 Alarm List 047, 0B4, OBE and OE8 added and fixed.

* Correction made to writing error.

429

AiojsiH ebuey)n .









Manual No.: ME0341-3A (March 2017)

1A1

Quality and Innovation

1A I Corporation

Head Office: 577-1 Obane Shimizu-KU Shizuoka City Shizuoka 424-0103, Japan
TEL +81-54-364-5105 FAX +81-54-364-2589
website: www.iai-robot.co.jp/

Technical Support available in USA, Europe and China

1Al America, Inc.

Head Office: 2690 W. 237th Street, Torrance, CA 90505
TEL (310) 891-6015 FAX (310) 891-0815
Chicago Office: 110 East State Parkway, Schaumburg, IL 60173
TEL(847) 908-1400 FAX (847) 908-1399
Atlanta Office: 1220 Kennestone Circle, Suite 108, Marietta, GA 30066
TEL (678) 354-9470 FAX (678) 354-9471
website: www.intelligentactuator.com

IA I Industrieroboter GmbH

Ober der Réth 4, D-65824 Schwalbach am Taunus, Germany
TEL 06196-88950 FAX 06196-889524

1A (Shanghai) Co.,Ltd.

SHANGHAI JIAHUA BUSINESS CENTER A8-303, 808, Honggiao Rd. Shanghai 200030, China
TEL 021-6448-4753 FAX 021-6448-3992
website: www.iai-robot.com

1A I Robot (Thailand) Co., Ltd.

825, PhairojKijja Tower 12th Floor, Bangna-Trad RD., Bangna, Bangna, Bangkok 10260, Thailand
TEL +66-2-361-4458 FAX +66-2-361-4456

The information contained in this document is subject to change without notice for purposes of
product improvement.

Copyright © 2017 Mar. IAl Corporation. All rights reserved.
17.03.000



	Please Read Before Use
	Construction of Instruction Manual for Each Controller Model and This Manual
	Table of Overall Contents
	Table of Contents
	Starting Procedures
	Safety Guide
	Precautions in Operation
	International Standards Compliances
	Name for Each Parts and Their Functions
	Actuator Axes
	Chapter 1 Specifications Check
	1.1 Product Check
	1.2 List of Basic Specifications
	1.3 Calculation for Power Capacity
	1.4 Specifications for each Fieldbus
	1.5 External Dimensions
	1.6 Option
	1.7 Installation and Storage Environment
	1.8 Noise Elimination and Mounting Method

	Chapter 2 Wiring
	2.1 Wiring Diagram (Connection of construction devices)
	2.2 Circuit Diagram
	2.3 Wiring Method

	Chapter 3 Operation
	3.1 Basic Operation
	3.2 Initial Setting
	3.3 Setting of Position Data
	3.4 Fieldbus Type Address Map
	3.5 Input and Output Signal Process for Fieldbus
	3.6 Power Supply
	3.7 Control and Functions of Input and Output Signals of Modes Other than Remote I/O Mode
	3.8 Control and functions of Input and output signals of Remote I/O Mode
	3.9 About Gateway Parameter Setting Tool
	3.10 Fieldbus Status LEDs

	Chapter 4 Vibration Suppress Control Function
	4.1 Setting Procedure
	4.2 Settings of Parameters for Vibration Suppress Control
	4.3 Setting of Position Data

	Chapter 5 Collision Detection Feature
	5.1 Collision Detection Judgement
	5.2 Settings
	5.3 Adjustment

	Chapter 6 Power-saving Function
	6.1 Automatic Servo-off and Full Servo Functions
	6.2 Selecting Automatic Current Reduction Feature

	Chapter 7 Absolute Reset and Absolute Battery
	7.1 Absolute Reset
	7.2 Absolute Battery (for Simple Absolute Type)

	Chapter 8 Parameter
	8.1 Parameter List
	8.2 Detail Explanation of Parameters
	8.3 Servo Adjustment

	Chapter 9 Troubleshooting
	9.1 Action to Be Taken upon Occurrence of Problem
	9.2 Fault Diagnosis
	9.3 Gateway Alarm
	9.4 Driver Alarm

	Chapter 10 Appendix
	10.1 Conformity to Safety Category
	10.2 When Connecting Power Supply with + Grounding
	10.3 Maintenance
	10.4 List of Specifications of Connectable Actuators

	Chapter 11 Warranty
	11.1 Warranty Period
	11.2 Scope of the Warranty
	11.3 Honoring the Warranty
	11.4 Limited Liability
	11.5 Conditions of Conformance with Applicable Standards/Regulations, Etc., and Applications
	11.6 Other Items Excluded from Warranty

	Change History

