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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]

e This Instruction Manual is original.

e 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.

e 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 is a registered mark of Mitsubishi Electric Corporation.

PROFIBUS is a registered mark of Siemens.

CompoNet is the registered trademark of OMRON Corporation.

MECHATROLINK is a registered trademark of MECHATROLINK Members Association.

EtherCAT® is a registered mark of Beckoff Automation GmbH.

EtherNet/IP is a trademark used under the license of ODVA.
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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 bolts. 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
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No. Oper‘?‘t".’” 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 100Q2 or below).
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No.

Operation
Description

Description

Installation
and Start

(4) Safety Measures
o 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.

o Make sure to install the emergency stop circuit so that the unit can be

stopped immediately in an emergency during the unit operation.

o 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.

Teaching

o 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.
o 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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No.

Operation
Description

Description

Trial
Operation

o 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.

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

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.

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.

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.

Automatic
Operation

Check before starting the automatic operation or rebooting after
operation stop that there is nobody in the safety protection fence.
Before starting automatic operation, make sure that all peripheral
equipment is in an automatic-operation-ready state and there is no
alarm indication.

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

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.

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

*

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.

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.

When the work is to be performed inside the safety protection fence,

basically turn OFF the power switch.

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.

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.

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

For the grease for the guide or ball screw, use appropriate grease

according to the Instruction Manual for each model.

Do not perform the dielectric strength test. Failure to do so may result in

a damage to the product.

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.

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.

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

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

10

Disposal

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

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

Do not put the product in a fire when disposing of it.

The product may burst or generate toxic gases.

1

Other

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.

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

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 A Danger

injury.
This indicates a potentially hazardous situation which, if the

Warning | product is not handled correctly, could result in death or serious A Warning
injury.
This indicates a potentially hazardous situation which, if the

Caution | product is not handled correctly, may result in minor injury or A Caution
property damage.

Notice This indicates lower possibility for the injury, but should be kept to @

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 for RoboCylinder 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 CD-R or hard disk using the PC software
(2) Hard-copy the information of position tables and parameters on paper

Set the operation patterns.

This product can be applied an various ways according to application requirements. It can be
controlled via PIO or a fieldbus, with multiple patterns of operation available in either mode.
The setup can be performed in the initial setting. [Refer to Chapter 3 Operation and Chapter 5
Parameter]

The PIO pattern is set to “0” (Standard Type) when the unit is delivered. Set the 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 and PIO pattern setting do

not match each other. The normal operation might not occur. There may be no
movement, or there may be unexpected movement.
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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 initial
setting process “Servo Control”.
If it is set to “Enable”, the actuator would not operate unless turning this signal ON.
If parameter No.21 is set to “Not to use”, 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.
Have the setting that suits to the desirable control logic.

(2) Pause Signal (STP, *STP)
If Single Solenoid is selected and the stop signal is set to “Use” in the initial setting, unless
this signal is enabled, the actuator would not operate.
If this signal is not to be used, set the stop signal to “Not to use” in the initial setting
process.
If not in use, the operation of the actuator is available even with this signal not being
enabled.

6. Clock Setting in Calendar Function
There may be a case in the first time to supply the power after delivery that Gateway Error
Code 4A “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.

7. Rotary actuator cannot be set to Multi-Rotation Specification.
Rotary actuator cannot be set to Multi-Rotation Specification since the index mode setting
cannot be performed.

8. The controller is not applicable for the high output function.
This controller does not respond to the high output even if it is connected to an actuator that is
applicable for the high output function. It provides the operation in normal output.
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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.)

e 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 1msec) In such a case, make the setting to read the
signal after a certain time that is longer than the
—_— longer scan time to ensure the reading process
PN ,
m 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
B 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”.
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International Standards Compliances

MSEP with the following overseas standard.

RoHS Directive

CE Marking

O

O

CE Marking

If a compliance with the CE Marking is required, please follow Overseas Standards Compliance

Manual (ME0287) that is provided separatel

UL

Y.

To comply with UL, please be aware and take an action for the following items;

@ Use Environment

MSEP can be used in an environment of pollution degree 2 and the surrounding air temperature

between 0 to 40 degree C.

11
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Name for Each Parts and Their Functions

8) Fan Unit

7) Status LEDs for Driver

9) Operation Mode
Setting Switch

6) Absolute Battery Connector
10) SIO Connector

11) System I/O

5) External Brake Input
Connector

Connector

4) Drive Cutoff/Emergency

Stop Input Connector 12) Status LED

3) Model Code Record Card
13) Fieldbus

/P10 Connector

2) Power Line Input Connector

1) FG Terminal Block

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

14) Slot 3
Actuator Connector
Upper side (7th axis) : Axis No.6 (AX6)
Lower side (8th axis) : Axis No.7 (AX7)

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

Lower side (4th axis) : Axis No.3 (AX3) 15) Slot 2
Actuator Connector

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

12
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1)

2)

3)

4)

o)

6)

7)

FG Terminal Block

This is the terminal block for frame grounding. Since this controller is made of plastic, it is
necessary to ground from this terminal block. Ground Type should be Class D (formally
Class 3 grounding = ground resistance 100Q or less).

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.

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.

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

Compulsory Brake Release Signal 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.

Absolute Battery Connector
This connector is mounted on the 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
(Ij 5 upper connector
(Servo ON: GN,
Servo OFF: OFF,
| B Alarm generated: RD)
Olf| B& 'ﬁ SYS | System status of driver for axis connected to
il lower connector
0 I E g (Servo ON: GN,
Ol em Servo OFF: OFF,
H mm Alarm generated: RD)
IRl @E -0 Absolute status of driver for axis connected
Olf| oo to upper connector 0
0 E g g -1 Absolute status of driver for axis connected
U mm to upper connector 1
OlE| om I] -2 Absolute status of driver for axis connected
b to upper connector 2
1I-0 Absolute status of driver for axis connected
to lower connector 0
-1 Absolute status of driver for axis connected
to lower connector 1
-2 Absolute status of driver for axis connected

to lower connector 2

13
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8)

9)

10)

11)

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.

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.

SIO Connector
This is a connector dedicated for the teaching tool connection.

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.

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
MSEP status Switch on Front Panel Teaching Tool "¢’ Sw(i?gr?g?/g?rl]nl\;&d’&te 2
AUTO Prohibit P1O Startup OFF (Input 0V)
AUTO Accept PIO Startup OFF (Input OV)
AUTO AUTO Accept PIO Startup ON (Release)
MANU Accept PIO Startup ON (Release)
MANU Accept PIO Startup OFF (Input OV)
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 2.3 [4] 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.

14




Mser

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

13) Fieldbus/PIO Connector
A connector for Fieldbus connection is mounted for the Fieldbus. Type while PIO connector
is equipped for PIO Type.

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.)
Each driver board can control two axes.

&Caution : (1) There are two types of driver board, one is for the pulse motor and the other
for the 24V servo motor, and each board is available for the connection of
different actuators.

(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

For pulse motor or 24V servo 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.

15
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Actuator Axes

Refer to the pictures below for the actuator axes that can be controlled by MSEP.
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

O

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

(3) Table Type
0 +
) << > (0)
A
— T
(4) Arm Type

16



Mscer

(5) Gripper Type
(3-Finger Gripper)

Al

Finger Attachment ™' [ ]

i

0

+
+
o

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

(6) Rotary Type

(330° Rotation Type) (360° Rotation Type)
/,{-;::_::;-_:H ,/{’2‘1‘-5?-1‘.:3\_

For 360° Rotation Type with the origin reversed type, the directions of + and — are the other way
around.

17
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Starting Procedures

When using this product for the first time, make sure to avoid mistakes and incorrect wiring by
referring to the procedure below. “PC” stated in this section means “PC software”.

Check of Packed Items No — S
Have all the items been delivered? Contact your local IAl distributor.
lYes
Installation and Wiring [Refer to Chapter 1, Point Check Item
Section 2 1 and 2.3] —_— * Is frame ground (FG) connected?
Perform the installation of and wiring for the actuator * Has the noise countermeasure been taken?
and controller. < Yes |

|
Power Supply and Alarm Check

Connect a teaching tool such as the PC software, set Connect the teaching tool,

i i i « " i Check Item such as the PC software,
tnfnciﬁzrggsvr;;ngﬂf setting switch to “MANU” side and _, Is SYS in Status LEDs turned No — confirm the alarm code,
Select “Teach Mode 1 Safety Speed Effective/Prohibit ON in green? a_nd rgmedy the indicated
PIO Startup” on a teaching tool such as the PC situation.
software. |Yes

Initial setting and operation mode select [Refer to Section 3.2]

Conduct the initial setting using the PC software, and make the operation mode select and
other necessary selections.

Register the operation mode selected in the initial setting to MSEP Gateway using
Gateway Parameter Setting Tool.

l
Servo ON
Turn the servo ON for all the connected axes by operating a teaching tool such as PC.
/1, 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 Item No _»  Connect the teaching tool, such as the PC
Is SYS* on the status LED display for the driVer mm—software, confirm the alarm code, and
on the axis number indicated for the servo-on remedy the indicated situation.

turned ON in green?
IlYes

Safety Circuit Check

Does the emergency stop circuit (drive No —
cutoff circuit) work properly and turn the

servo OFF?

Check the emergency stop circuit.

IlYes

Target Position Setting [Except for simple direct mode and direct
numerical specification mode: Chapter 3]
Set the target position in “Position” Box in each position table.

-
1

Test Run Adjustment 1
Cancel the emergency stop, remove the : : :
work piece, set to low speed and check ~_, Check Item No — .Chetl:lk if therfe r'ls any problem Wr']th the ¢
the operation in the command of the host —— Any vibration or installation of the actuator and the condition o
controller (PLC, XSEL, etc.). abnormal noise? the actuator use exceeds the ranges of the rated
After doing so, set the speed back to the valges. .

ng P lYes Adjust the servo if necessary.

indicated, put back the work piece and
check the operation.

Test Run Adjustment 2

1) Put the operation mode setting switch to AUTO side.
2) Output the operation command from PLC to the controller and check the system operation.

18
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Chapter 1

1.1
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

Remarks

1 |Controller Main Body

Refer to “How to read the model plate”,

“How to read the model”.

Accessories

2 |Power Connector

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

External Brake Input
Connector

FMCD1.5/5-ST-3.5
(Supplier : PHOENIX CONTACT)

Drive Cutoff/Emergency
Stop Input Connector

FMCD1.5/8-ST-3.5
(Supplier : PHOENIX CONTACT)

5 |System I/O Connector

FMCD1.5/4-ST-3.5
(Supplier : PHOENIX CONTACT)

I/O Flat Cable ok ***shows the cable length
6 |(For PIO Type) CB-MSEP-PIO (Example) *** : 020 = .
7 CC-Link Connector MSTB2.5/5-ST-5.08 ABGY AU

(For CC-Link Type) (Supplier : PHOENIX CONTACT)
8 DeviceNet Connector MSTB2.5/5-ST-5.08 ABGY AU

(For DeviceNet Type) (Supplier : PHOENIX CONTACT)
9 '(“Ob;;i’c')‘:]t)e Battery Box  |\1SEP-ABU (Battery AB-7) For Simple Absolute Type

10 |First Step Guide

11  |Instruction Manual (DVD)

12 |Safety Guide

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.

(RCB-LB-TG))

No. Part Name Model

PC Software

1 (Includes RS232C Exchange Adapter + Peripheral Communication RCM-101-MW
Cable)
PC Software

2 |(Includes USB Exchange Adapter + USB Cable + Peripheral RCM-101-USB
Communication Cable)

3 | Teaching Pendant (Touch Panel Teaching) CON-PTA
Teaching Pendant

4 (Touch Panel Teaching with deadman switch) CON-PDA
Teaching Pendant

5 | (Touch Panel Teaching with deadman switch + TP Adapter CON-PGA
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1.1.3 Instruction manuals related to this product, which are contained in the
instruction manual (DVD).
No. Name Manual No.
1 MSEP Controller Instruction Manual ME0299
2 | ROMADTMW/RCM-101-USE Instruction Manus ME0155
3 | Touch Panel Teaching CON-PTA/PDA/PGA Instruction Manual ME0295
4 | X-SEL Controller RC Gateway Function Instruction Manual ME0188
1.14 How to read the model plate
Model — | MODEL MSEP-C-5-20P1-N-42P1-P1-101-20ILA-DV-2-0-ABB
Sereial No.— | SERIAL No. 200307221
Manufactured date — | PRODUCT DATE 2012/02/01
Manual No. — | MANUAL No. MJ0299
Input power supply > CP INPUT DC24V 2.0A
MP INPUT DC24V 7.6A

Information of the
connected axes —
(Axis No.0 to 7)

20

AXIS No. /OUTPUT

0-24Vac 3ph 0-333Hz 1.0A

0-24Vac 3ph 0-333Hz 2.0A

0-24Vac 3ph 0-333Hz 2.0A

0-24Vac 3ph 0-333Hz 1.3A

0-24Vac 3ph 0-333Hz 1.3A

N[O~ |WINI=|O

/I\ CAUTION: Connect the wiring correctly and properly.
Use IAl Corporation specified cables.

Made In Japan




Mser

115 How to read the model

(Example) Consists of 5 axes: Axes No.0, 2, 3 : Pulse motor type

Axes No .4, 5 : Servo motor type
Axis No.1 : Not connected
Axis No.3 : Inactive Axis

MSEP — C — 5 — 20PI-N—-42P|-PI-10I-20ILA - DV — 2 — 0 — ABB - **

<ldentification for IAl use only>
* There is no identification in some
<Type cases
C : Standard Type
<Applicable for Simple Absolute Type>
<Connected Axes> ABB :Simple Absolute Type
1 to 8 : Number of driver axes (with absolute battery)
ABBN : Simple Absolute Type
<Detail of Connected Axis>——— (with no absolute battery)
[Motor Type] No description : Incremental Type
20P : Applicable for 20o pulse motor
20SP: Applicable for 20a pulse motor <Power Voltage>
28P : Applicable for 28a pulse motor 0: 24V DC
28SP: Applicable for 280 pulse motor -
35P : Applicable for 350 pulse motor <l/O Cable Length>
42P : Applicable for 420 pulse motor 0 : No cable 2 :2m (Standard)
56P : Applicable for 560 pulse motor 3:3m 5:5m
2 : Applicable for 2W servo motor
5  :Applicable for 5W servo motor <l/O Type>
5S : Applicable for 5W servo motor NP : NPN PIO Type (Sink type)
10 : Applicable for 10W servo motor PN : PNP PIO Type (Source type)
20 : Applicable for 20W servo motor DV : DeviceNet Type
20S : Applicable for 20W servo motor CC : CC-Link Type
30 :Applicable for 30W servo motor PR : PROFIBUS-DP Type
A :Ineffective axis (equipped with pulse motor driver) CN : CompoNet Type
P :Ineffective axis (equipped with servo motor driver) EC : EtherCAT Type
N : Not connected (not equipped with motor driver) EP : EtherNet/IP Type
[Encoder Type]
I :Incremental

[Option (if servo motor is selected)]
HA: High Acceleration/Deceleration Type
LA : Low Power Consumption Type

21
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1.2 List of Basic Specifications

Specification Item

Driver for Servo Motor | Driver for Pulse Motor

Number of Controlled Axes MAX. 8 axis
Control/Motor Power Supply Voltage 24V DC £10%
Brake Power Supply 0.15A x Number of axes
Control Power Current Consumption 0.8A
Control Power In-Rush Current MAX. 5A  30ms or less
Motor type | Rated Low Mﬁe%) Motor flange Rated MAX. (Note2)
power size
2W 0.8A 4.6A 20P 1.0A 2.0A
5W 1.0A 6.4A 28P 1.0A 2.0A
Motor Current Consumption 10W (RCL) 6.4A
1.3A 35P 2.0A 2.0A
10W (RCA/RCA2) 2.5A | 44A
20w 1.3A | 25A | 4.4A
42P 2.0A 2.0A
20W (20S type) | 1.7A | 3.4A | 5.1A
30W 1.3A | 22A | 4.4A 56P 2.0A 2.0A

Motor Power In-Rush Current

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

Controller Heat Generation 26W
Control System Vector control Weak field-magnet vector control
Encoder RCA, RCP2, RCP3, RCP4 |All types 800Pulse/rev
Resolution [RCA2 RCA2-o0oN 1048Pulse/rev
Other than RCA2-oooN 800Pulse/rev
RCL RA1L « SA1L « SA4L - SM4L 715Pulse/rev
RA2L « SA2L + SA5L « SM5L 855Pulse/rev
RA3L « SA3L « SA6L « SM6L 1145Pulse/rev

Actuator Cable Length

MAX. 20m (Note) 10m maximum for Simple Absolute type

Serial Communication
(SIO Port: Only for teaching)

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

PIO Type

PIO Type: Signal I/0 dedicated for 24V DC (to be selected when purchased NPN/PNP)
Number of max. input: 4 points per axis, Number of max. output: 4 points per axis
Cable length MAX. 10m

External Interface

Fieldbus Type

DeviceNet ™ CC-Link, PROFIBUS-DP, CompoNet, EtherNet/IP and EtherCAT

[Refer to Section 1.4 Specifications for each Fieldbus.]

An operation by RC Gateway Function is available. Refer to the other instruction
manual for more details.

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. (There is no
limitation in number of writing)

Positioning Points

PIO Type: 2 or 3 points

Fieldbus Type: 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)

8 LED lamps for driver status display (for each driver board)
Status LED 4 points (PIO type), 7 points (Fieldbus type)

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

Weight

620g, For simple absolute type, 690g plus 19509 for absolute battery box (for 8-axis type)

Cooling Method

Forced air-cooling

External Dimensions

123W x 115H x 95D
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Specification ltem Driver for Servo Motor | Driver for Pulse Motor
Ambient Temperature 0 to 40°C
Ambient Humidity 85%RH or less (non-condensing)
Ambient Environment [Refer to Installation Environment]
'.?é“n:’;?;atferage -20 o 70°C (0 to 40°C for absolute battery)
Environment Ambient Storage Humidity |85%RH or less (non-condensing)
Usable Altitude 1000m or lower above sea level
Frequency 10 to 57Hz / Swing width: 0.075mm
Vibration Durability Frequency 57 to 150Hz / Acceleration: 9.8m/s’
XYZ Each direction Sweep time: 10 min. Number of sweep: 10 times
Shock Resistance 150mm/s’ 11ms Semi-sine wave pulse three times to each of the directions X, Y and Z
Protection Class IP20

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

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 For servo motor, the over-current protection is triggered at 1.4 times the maximum load current.

Note 4 It is not applicable for the high output setting even if RCP4 is connected.

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 CONSUMPLON : 0.8/ «:+--xssssrssssisssiiiiii 1)
(2) Motor Power Current Consumption :

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

Add the inrush Current for a" Connected AXES, " r ettt )
(4 )
(5 )
(6 )
(7

3
Add the Control Power IanSh Current : 5A ........................................................................ 4
Add the Motor Power Inrush Current : Number of slots x 10A each. ««+---ssrssreremmrernaennnnes 5
Current consumption of brake power supply : Number of actuators with brake x 0.15A----6
Selection of Power Supply :
Usually, the rated current is to be approximately 1.3 times higher than the total of Control
Power (1) and Motor Power (2) and brake power (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. High cumulative inrush currents can be avoided by taking
precautions to phase the initial servo ON condition and e-stop recovery so that they occur
at different times. If a power supply with insufficient peak capacity is utilized, voltage
drooping may occur. This may present issues with power supplies providing remote sensing
functionality.
(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

23
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1.4 Specifications for each Fieldbus
1.4.1 Specifications of DeviceNet Interface

ltem

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 "2

Baud Rate Max. Network Total Branch Line Max. Branch Line
Length Length Length
500kbps 100m 39m
250kbps 250m 78m 6m
125kbps 500m 156m

Communications Cable

Use the dedicated cable.

Connector ™"

MSTBA2.5/5-G-5.08-ABGY AU (Manufactured by PHOENIX CONTACT or equivalent)

Consumption Current of
Communication Power Supply

60mA

Communication Power Supply

24V DC (Supplied from DeviceNet)

Note 1 The cable-side connector is a standard accessory. (PHOENIX CONTACT MSTB2.5/5-ST-5.08ABGY AU)
Note 2 For T branch communication, refer to the Instruction Manuals for the master unit and programmable controller (PLC)

to be mounted.

1.4.2  Specifications of CC-Link Interface

ltem

Specification

Communication Protocol

CC-Link ver1.1 or ver2

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 "2

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

Total Cable Length (m) 100 160 400 900 1200

Communications Cable

Apply the dedicated cable

(Note 1)

Connector

MSTBAZ2.5/5-G-5.08-ABGY AU (Manufactured by PHOENIX CONTACT or equivalent)

Note 1 The cable-side connector is a standard accessory. (PHOENIX CONTACT MSTBA2.5/5-ST-5.08-ABGY AU)
Note 2 For T branch communication, refer to the Instruction Manuals for the master unit and PLC to be mounted.
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1.4.3

Specifications of PROFIBUS-DP Interface

ltem

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 12,000/6,000/3,000kbps
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

ltem

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 Il (sheathed)

Connector (Controller Side)

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

Note 1 Prepare the communication cable separately.

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

0 to 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.
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1.4.7  PIO Input and Output Interface
Input section Output section
Input Voltage 24V DC +10% Load Voltage |24V DC +10%
Input Current |5mA 1 circuit Peak Load 150mA 1 circuit
Specification P Electric Current|Load current total: 1A or less
ON/OFF |ON voltage MIN. 18V DC .
voltage  |OFF voltage MAX. 6v DC | -€@k Current IMAX " 2mA/1 point
External circuit insulation with Photocoupler
External MSEP MSEP
Power Source 3 >
24V DC ~| P24 _ 3] o | P24 |~
L - 680E| 3 é -_)
NPN 5.6K VA K =4[] =2 K Outp
T—/—C mz ry SEll 5T 5 Terminal Load
Terminal =& == External
Power Source
N : 24V DC
MSEP MSEP
Input. 8 |1 N P24_ I~
J__/ : Terminal 56K a g (-% i K- /Extema| J_
PNP - ~ GSOD Szzx I{ gg g g ] - gzyggource
External — ﬁ v E_) g E& 15 Terminal Load
Power Source o
24V DC N
—m
1/0O Cable Refer to 2.4.8 Connection of PIO
24V NPN Type oV 24V PNP Type oV
Pin No. Pin No.
A1 A1
A2 _M' 0_/_ A2
A3 _M. "_/_ A3
A6 |~ o e —— | A16
Load A7 |~ o o — 1 A7 Load
o 11 A18 A8 —1 1o
o+ A9 A9 19
o 1+— A32 A2 +—T"1e
e 11— A33 A33 +—T"1—»
A34 A34
B1 B1
B2 [ § 0_/_ B2
B3 o —— | B3
B16 — —o e — | B16
Load B17 — —=e —— . Bi17 Load
e 1+— B18 B18 —{1—o
e 1 B19 B19 "1+
o1 B3 B2 |—rm—1 ¢
o1 B33 B33 11+
B34 B34
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1.5 External Dimensions

Controller Main Unit

1.5.1

123

Front View
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Rear View
Side View
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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 MSEP controller is to be made with the dedicated cable

(CB-MSEP-AB005).

©J ©

Battery

@) (@

Front View when Cover ON

(Note) Cable length: 0.5m

5th Axis Battery 5
(Axis No.4) [T

1st Axis Battery .Q'
(Axis No.0) [T

3rd Axis Battery
(AxisNo.2) [T

PO SEN
RLELRRRRRK

AT T i
O o T T T T 16
Q) 0 [e\g
N

7th Axis Battery : ,%‘eé,e,e:‘“‘
(Axis No.6) [T

D S - o S A

e -

e e

<

Connector to connect with

AXT7 AX6 AX5AX4

0033::' IR
0002020502022 %Y
NLKRRKRRRREKS

—J—”—U—V—\#
S

@)

<

‘ S AT 1 1

MSEP >

(Note) Do not apply force T
not bein

g \Oi\

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

This unit is necessary to be connected in the case that the regenerative energy cannot be
consumed by the regenerative resistor built into the MSEP controller.

It is necessary to connect the unit in the following case:

500

Rectangular Wire-wound Resistor:
BGR10THA12RJ (KOA)

e

(25) . _(20)

0.3SQ SPMCU-2(K) (Kaneko Cord) (20) (30)
Cable Diameter 4.6 |

B
SEIEN I

16l

9.5 9.5

L@Jlg

~ — (] |/‘l<

Condition to Require Regenerative Units

Number of Connected Actuator

3 to 8 units of high acceleration/deceleration type
actuators

Number of Regenerative 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.

31
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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

32

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)

[ 3 4
Controller | Connect the ground line to

the FG terminal block on the -
controller unit.
Rincig Oth
) Copper wire: Connect a ground Controller m A
wire with a diameter of 1.6 mm

(2mm? : AWG14) or larger.

Earth Terminal

Class D grounding

(Formerly Class-IIl grounding :
Grounding resistance at 100Q or less)

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

(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 =z B =
[Measure] Mount the windings and diodes in parallel. P
Select a diode built-in type for the DC relay. N

33
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34

(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

ooa
ooa
ooa
oo

| o

=Rl

= [

==

==

®
®

(o] o) ©)
—‘<20mm 20mm—p 20mm-pr—1< 20mmP
or more or more or more or more
7
20mm or more i
e e e
Anoutlet ‘
(Heat |
Radiation) o -
DA |
50mm b
or more
[
Ensure
enough space /
for wiring. 50mm or more
Air’inlet

/Z

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.)

Rear View
L
05 fixture hole $5 fixture hole
DIN rail
p C b g >

5 fixture hole O|| _ ¢5 fixture hole

Lever for attachment to DIN rail
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Chapter 2 Wiring

2.1 Wiring Diagram (Connection of construction devices)

2.1.1 For PIO Control
T P e ek
(to be purchased separately) (1o be purchased separately)

Buuip g Jexdeyd .

EEEE0CEEE 1 m
=== == Y
I:II:II:II:II:II:I ]

CB-MSEP
-AB005

Emergency Stop
Circuit

B
5

(B SR e [
S SEIAE 5] e

Power Supply for /O
(24vV DC
...Please prepare

Rl R =

Flat Cable
(Accessories)

separately)

oo

Control/Drive Power
Supply —D
(24v DC

...Please prepare

separately)

Actuator

\;‘“ Host System
ﬂ—[ . (PLC, etc....Please prepare separately)

ol L

& 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.
(For touch panel teaching (CON-PTA), insertion and removal of the active line is

available.)
Inserting or removing the connector while the power is turned ON causes a

controller failure.
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21.2

Absolute Battery Box

CB-MSEP
-AB005

Control/Drive Power
Supply —D

(24v DC
...Please prepare
separately)

When Controlled by Fieldbus

PC software

Teaching Pendant
(to be purchased separately)

Touch Panel Teaching
(to be purchased separately)

(=I5 o o o | S | = Y Y
[D==| = | | [ = =
I:II:II:II:II:II:I ]

Emergency Stop
Circuit

Communication power
supply (if necessary)
(24v DC

...Please prepare
separately)

Actuator

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

Each Fieldbus
communication cable

T

©
=

EEE0C8EE [ @
o= == | | =] =
10 o o
e

Ol 0| e e FT B s

oL oL 0|8
efirs

Follow the specifications of
each Fieldbus for how to

]
] lay out wiring.
]
| ]

& 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.
(For touch panel teaching (CON-PTA), insertion and removal of the active line is
available.)
Inserting or removing the connector while the power is turned ON causes a
controller failure.
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2.1.3  For RC Gateway Control
This product is capable for the connection to RC Gateway Function (Fieldbus type) equipped in

XSEL controller to make an operation in harmony with XSEL controller.

24V DC Power Supply
SE-P/ When RC controller
; l = is connected additionally

PCON-DV

1 )
Junction Unit for DeviceNet

ACON-DV

37
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2.2 Operation Pattern Selected

Outline for Operation Patterns
P10 type MSEP units provide 6 varying patterns of PIO operation. Fieldbus type MSEP units
provide 6 varying modes of fieldbus operation. Select an appropriate pattern or fieldbus mode
based upon your application requirements. See Section 3 Operation for the details of the
operation patterns.

2.2.1

Interface | Operation Pattern | Number of position points Description Details
PIO 0: Point-to-Point 2 Single Control is performed with one input signal as it is done
Type Movement (Forward end, [Solenoid  |for the single solenoid.
Backward System
end) Double Control is performed with two input signals as it is
Solenoid  [done for the double solenoid.
System

1: Point-to-Point 2 Single Speed is available to change during a movement.
Movement, (Forward end, |Solenoid  |Control is performed with one input signal as it is done
Movement Speed [Backward System for Single Solenoid, however, the speed can be
Setting end) changed while in move if a movement speed change

signal is input.
Double Speed is available to change during a movement.
Solenoid  [Control is performed with two input signals as it is
System done for Double Solenoid, however, the speed can be
changed while in move if a movement speed change
signal is input.

2 : Point-to-Point 2 Single Control is performed with one input signal as it is done|3.1.1 (1)
Movement, Target |(Forward end, [Solenoid  |for Single Solenoid, however, the target position and
Position Change |Backward System operational condition can be changed while in move if

end) a target position change signal is input.
Double Control is performed with two input signals as it is
Solenoid  |done for Double Solenoid, however, the target position
System and operational condition can be changed while in
move if a target position change signal is input.

3: 2-Input, 3-Point (3 Movement is made among three points with the

Movement (Forward end, Backward |combination of two input signals.
end, Intermediate)

4: 3-Input, 3-Point |3 Movement is made among three points with three
Movement (Forward end, Backward |input signals.

end, Intermediate)

5: Continuous 2 Movement is made between the forward end and
Reciprocating (Forward end, Backward |backward end repeatedly while one input signal is ON.
Operation end)

Fieldbus [0to 5 |[SEP I/O 20r3 The same control as PIO stated previously is available
Type if the interface is Fieldbus.

6 Positioner 1 |1256 The position data can be registered at 256 points at
the maximum and a stop can be made at the
registered points. Monitoring of the current position is
also available.

Simple The target position can be indicated directly with

Direct inputting a number. Monitoring of the current position
is also available.

Number of The target position, speed acceleration/deceleration

direct and pressing current limit can be indicated with

numerical inputting a number. Monitoring of not only the current

specification position, but also the current speed and indicated
current are available. 3.1.1(2)

Positioner 2 {256 The position data can be registered at 256 points at
the maximum and a stop can be made at the
registered points. The monitoring of the current
position is not available.

This mode is that the transferred data is reduced from
Positioner 1 Mode.

Positioner 3 1256 The position data can be registered at 256 points at
the maximum and a stop can be made at the
registered points. The monitoring of the current
position is not available.

This mode is that the transferred data is reduced from
Positioner 2 Mode to control only the minimum signals
necessary only for the movement operation.
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2.2.2 PIO Pattern Selection and PIO Signal
1) PIO Patterns and Signal Assignment
The signal assignment of I/O flat cable by the PI1O pattern is as shown below. Follow the
following table to connect the external equipment (such as PLC).

Operation Pattern (P1O pattern
0 1 2 3 4 5
Category PIC_) 2-Input 3-Input Continuous 9
Functions Point-to-Point | Movement speed | Target position . . . . Fieldbus Q
. 3-Point 3-Point  |reciprocating . o
Movement setting change ) connection =
Movement | Movement | operation o
Number of N
N
positioning 2 points 2 points 2 points 3 points 3 points 2 points E
points =
HO:in:Z}um x (Home-return operation at the power-on or the first movement operation) 8
Input Ses?g:];)N o (Automatic servo-on is also available at the power-on)
Movement
speed x o x x x o
setting
Target
position x x o x x x
change
Seryo ON o (Selection available in the initial setting whether to use
signal
c:r:;l:art]i%n o (Selection available in the initial setting whether to % © gr?:lﬁi:ttizns:tiar:lsble in
Output signal use) whether to use)
Zone signal,
Position x x x x x x
zone sig
Pin Solenoid . . .
No. system Single | Double | Single | Double | Single | Double - Double -
A1l - COM 24V
A2 INO STO | STO STO | STO STO | STO STO STO ASTR
A3 | Input IN1 *STP_[STA™ e[ *STP_[STA™* | *STP_[STA™e V| ST1™eD | ST™ee D *STP
A4 ,(\l‘zxgs) IN2 RES SPDC(RES)™=?| cN1(RES)™=? | REs | STZRES) | RES  |Referto 3.4
A5 IN3 ~/SON ~/SON ~/SON —/SON ~/SON ~/SON_|leldbus
AG INO STO | ST0 | ST0 [ STO | ST0 | STO STO STO ASTR A’(’,‘; s
A7 | Input INT *STP_[ST1™° V[ *STP |STA™="| *STP |STI™° 7| ST1™° D | ST1™oen "STP I \tap
A8 ,(\f(\;‘f') IN2 RES sPDC(RES)™*?| cN1(RES™*? | RES | ST2RES) | Res
A9 IN3 —/SON —/SON —/SON —/SON —/SON —/SON
A10 INO STO | STO STO | STO STO | STO STO STO ASTR
A1_| Input IN1 *STP_ ST | *STP_|STAI™ V[ *STP_|STA™ e V| STA™e N [ gT1teen *STP
A12 '(\ﬁmzs) IN2 RES SPDC(RES)™*¢? | CN1(RES) M2 RES ST%E@ES) RES
A13 IN3 —/SON —/SON —/SON —/SON —/SON —/SON
A14 INO ST0 [ STO ST0O | STO ST0O | STO STO STO ASTR
A15 | Input IN1 *STP_[STA™ [ *STP_[STA™° V| *STP_[STA™¢ V| ST1ee | sT1Meen *STP
A16 ,(\l’zx'ss) IN2 RES SPDC(RES)™*?| CN1(RES)N*? RES ST%S&ES) RES
A17 IN3 —/SON —/SON —/SON —/SON —/SON —/SON
A18 Outout OouTo LS0/PEO LS0/PEO LS0/PEQO LS0/PEOQ LS0/PEO LS0/PEQ
A19 (/Lixﬁ): OUT1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1
A20 No.0) ouT2 HEND/SV HEND/SV HEND/SV LS2/PE2 LS2/PE2 HEND/SV
A21 ) OuUT3 *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV
A22 Outout ouTOo LSO0/PEO LSO0/PEQ LSO0/PEO LSO0/PEQ LSO0/PEO LS0/PEO
A23 (XX‘;: OUT1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1_| LS1/PE1_| LS1/PET
A24 No.1) ouT2 HEND/SV HEND/SV HEND/SV HEND/SV LS2/PE2 LS2/PE2
A25 ) OUT3 *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV
A26 Outout OouTo LS0/PEO LSO0/PEO LS0/PEO LSO0/PEO LS0/PEO LS0/PEQ
A27 (:xﬁs OuUT1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1
A28 No.2) ouT2 HEND/SV HEND/SV HEND/SV HEND/SV LS2/PE2 LS2/PE2
A29 ) OUT3 *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV
A30 Outout ouTo LSO0/PEO LSO0/PEO LSO0/PEO LSO/PEOQ LSO0/PEO LSO/PEOQ
A31 (:XFI);J OuUT1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1
A32 No.3) ouT2 HEND/SV HEND/SV HEND/SV HEND/SV LS2/PE2 LS2/PE2
A33 ) OuT3 *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV
A34 — COM oV

(Note) “*”in codes above shows the signal of the active low.
Note 1 It is invalid before home-return operation.
Note 2 The description in the brackets shows the condition before the home return operation.

39



Chapter 2 Wiring

Mser

Operation Pattern
PIO 0 1 2 3 ] 4 5 6
.| Category - . . - 2-Input, 3-Input, Continuous :
Pin Functions Point-to-Point | Movement speed | Target position : ) . ) Fieldbus
. 3-Point 3-Point | reciprocating .
No. Movement setting change ) connection
Movement | Movement | operation
Ssc;lsetr;?:]d Single | Double | Single | Double | Single | Double - Double -
B1 - COM 24V
B2 INO STO STO STO STO STO STO STO STO ASTR
B3 | Input IN1 STP | donn | *STP | tonhy | *STP | kb | sTA%en | sTqteen *STP
(Axis
B4 No.4) IN2 RES SPID(AJ%%ES) CN(J:&BzI)ES) RES ST(%S;«BzI)ES) RES
B5 IN3 —/SON —/SON —/SON —/SON —/SON —/SON
B6 INO STO STO STO STO STO STO STO STO ASTR
B7 In * ST1 . ST1 * ST1 (Note 1) (Note 1) *
put IN1 STP (Note 1) STP (Note 1) STP (Note 1) ST1 ST1 STP
(Axis
B8 No.5) IN2 RES SPD(NCmQ;\’)ES) CN(J:SﬁBzI)ES) RES ST(%SEQI)ES) RES
B9 IN3 —/SON —/SON —/SON —/SON —/SON —/SON
B10 INO STO STO STO STO STO STO STO STO0 ASTR
B11 | Input IN1 STP | fonh | *sTP | &nb | *STP | Skl | sTAMen | gTqtoen *STP
(Axis
B12 | No.6) IN2 RES SPDCRES) CNIRES) Res | STZRES) | Res
Refer to 3.4
B13 IN3 —/SON —/SON —/SON —/SON —/SON —/SON __ [Fieldbus
B14 INO STO STO STO STO STO STO STO STO ASTR Type
B15 | Input IN1 STP | Snh | *STP | ®nh | *sTP | &bh | sTa™en | sTqteen | «g7p Q‘;‘gess
(Axis
B16 | No.7) IN2 RES SPDCRES) CNIRES) Res | ST2RES) | Res
B17 IN3 —/SON —/ISON —/SON —/SON —/SON —/ISON
B18 Outout OouTo LS0/PEO LSO0/PEO LSO0/PEO LSO0/PEO LS0/PEO LS0/PEO
B19 xpu OuUT1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1
B20 I(\loxlls) ouUT2 HEND/SV HEND/SV HEND/SV HEND/SV LS2/PE2 LS2/PE2
B21 ) OuUT3 *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV
B22 Outout OouTo LS0/PEO LSO0/PEO LSO0/PEO LSO0/PEO LS0/PEO LS0/PEO
B23 x p: OuUT1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1
B24 I(\loX::S) ouT2 HEND/SV HEND/SV HEND/SV HEND/SV LS2/PE2 LS2/PE2
B25 ) OuUT3 *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV
B26 Output OouTo LS0/PEO LS0/PEO LSO0/PEO LSO0/PEO LS0/PEO LS0/PEO
B27 (XX?U ouT1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1
B28 No 63) ouT2 HEND/SV HEND/SV HEND/SV HEND/SV LS2/PE2 LS2/PE2
B29 ) OuUT3 *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV
B30 Output ouTo LS0/PEO LS0/PEO LS0/PEQO LS0/PEO LS0/PEQO LS0/PEO
B31 priu ouT1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1
B32 ,(\10 73) ouT2 HEND/SV HEND/SV HEND/SV HEND/SV LS2/PE2 LS2/PE2
B33 ) OuUT3 *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV
B34 — COM oV
Note) Change the output and class considering the initial setting.
9 9 9
[Refer to [Step 5] in 3.2 Initial Setting for the settings, and 3.8.2 Fieldbus SEP 1/0O Mode and PIO Operation for the
details of the signals.]
Note 1 Itis invalid before home-return operation.

Note 2 The description in the brackets shows the condition before the home return operation.

(Reference) Signal of Active Low
Signal with “*” expresses the signal of active low. A signal of active low is a signal that the input

signal is processed when it is turned OFF, output signal is ordinary on while the power is ON, and
turns OFF when the signal is output.
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2) List of PIO Signals
The table below lists the functions of PIO signals. Refer to the section shown in Relevant
Sections for the details of the control of each signal.

Category Abti'ig]ﬂglti on Signal Name Function Description ggg}gannst
* Moving Signal The positioning to the corresponding target position is
(Single Solenoid performed, when the signal leading edge created in the
System) mode change from OFF to ON, or ON level is detected.
» Backward End
STO Movement Signal
(Double Solenoid
System)
* Move Signal 1 ?:185
(PIO Pattern 3) (41151
» Forward End
Movement Signal
ST * Move Signal 2
(P10 Pattern 3)
* Intermediate Point
ST2 Movement Signal
When this signal is turned OFF while in move, the
. actuator decelerates and then stops. The remaining
STP Pause movement is in a hold while the actuator is stopped and 38.2(3]
will resume when the signal turns back ON.
An alarm will be reset when this signal is turned ON.
(Note) Depending on the alarm level, alarm reset might
Input RES Reset not be available. Refer to the Trouble Shooting for 38.2[3]
the details.
The servo remains ON while this signal is ON, or OFF
SON  |Servo ON while this signal is OFF. 38.2[1]
To change the speed during a movement operation, input
SPDC Movement Speed the movement signal while this signal is ON. 3.8.2[10]
Change (Note) This signal is available only in the operation e
pattern 1.
Turn this signal ON when an operation is made with a
change to the operation condition.
- When this signal is turned ON or OFF during the
CN1 Target Position Change operation, the position data is changed. 3821
(Note) This signal is available only in the operation
pattern 2.
A back and forth movement is performed repeatedly
between the forward end and the backward end while this
Continuous signal is ON. When this signal is turned OFF during the
ASTR h ; . movement operation, after the actuator is positioned to  |3.8.2 [13]
Reciprocating Operation the current target, it is stopped.
(Note) This signal is available only in the operation
pattern 5.
Backward End Position |The same operation as of the limit switch of the air
LSO : : -
Detection cylinder is performed.
Forward End Position It is turned ON when the current position is within the
LS1 Detection positioning width for each position detection output. 3.8.2[9]
Intermediate Point
LS2 Detection
PEO Backward End Point This signal is turned ON when the current position goes
Positioning Completion |within the positioning width, and the positioning to the
F d End Point target position is complete.
Output PE1 ngli\;iegningnCog:Ietion It is turned OFF in the Servo-Motor OFF mode or the 3.8.2[4]
- - Emergency Stop Mode.
PE2 Intefmeqlate Point .
Positioning Completion
This signal will turn ON when home return has been
HEND  [Home Retur completed. 3.8.2[6]
P It will be kept ON unless the home position is lost.
SV Servo ON This signal will remain ON while the servo is ON. 3.8.2[1]
* This signal remains ON in normal conditions of use and
ALM Alarm Output turns OFF when an alarm is generated. 38202

Signal with “*” expresses the signal of active low. In the controller, the process is held when the input signal is turned OFF.
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2.3 Circuit Diagram

Sample circuit diagrams are shown below.

[1] 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

Reset Switch
[ |

Emergency Stop  Emergency Stop
Switch

=

Teaching Pendant

EMGA

EMGB

MSEP

(

N

System 1/0 Connector
3

/

SIO Connector

<@ st
B2

S2

[

2

[~er ]
CR1

EMG-

*—

CRZ(Note 2)

MPISLOTO

YR
N

4—| Emergency Stop Control Circuit |

External Drive Cutoff ¢
Emergency Stop Input Connector

MPOSLOTO

CR2™°2 _MPISLOT1

AN OSSN NN
TN

(Axis No.0 and 1)

|'>|| (J_ ¥ J_? ¥ Motor Power Supply (Slot 0)

Motor Power Supply (Slot 1)

Emergency Stop Switch on

EMG+SLOTQ™"*®

EMGINSLOTO /

EMG+SLOT1™*®

ov

N
l- )_
ﬁ- }
5 -
g 6 } EMGINSLOT1
MPOSLOT1 = 1 e (Axis No.2 and 3) “m }
(Note 2) MPISLOT2 12 E- }MG)
CR2 P B ¥ Motor Power Supply (Slot 2) 16 EMGINSLOT2 /
MPosLOT2| F[ 11 (Axis No.4 and 5) —H|) !
{ L B }EMG+SLOT3‘ ote 6)
CR2MN* 2  MPISLOT3 10 "
-( | —»Motor Power Supply (Slot 3) 14 - } EMGINSLOT3
MPOSLOT3 'C 9 b (Axis No.6 and 7)
. J
Power Line Input Connector
MP+24V (|24 NTY
J
CP+24V) < g 2N Control 4_1 3 m[ MOV
S Power )

(Note 4)

CR1

(Note 2)

CR2

Note 1
Note 2

When the teaching pendant is not connected, S1 and S2 become short-circuited inside the controller.
When the motor power must be disconnected externally for safety category compliance, apply a safety rated

contactor 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

supplied/cut (cut one side only).

Note 6

made in the condition of an emergency stop. (*: Slot Number)
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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.
If supplying power with using a 24V DC, having it turned ON/OFF, keep the OV connected and have the +24V

)
(¢

By cutting out the connection between EMG+SLOT* and EMGINSLOT*, only the disconnected slot number can be
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24V j@ Emergency Stop Switch on ov
Teaching Pendant
Emergency Stop E St EMGA EMG B
mergency Sto
Reset Switch sWitCﬁ y=iop MSEP AN AN
| [a— System 1/0 Connector SIO Connector
' <@ S1 /w3 5 8
! ote
E\ CR1 L ~ (eey
S2 2
CR1 ENG (m
0—\0 ( I—4—| Emergency Stop Control Circuit |
K External Drive Cutoff «
Emergency Stop Input Connector
(Note 2) g O\ (Note 6)
CR2 MPISLOTO C | 4 |'>|| ¥ D —»Motor Power Supply (Slot 0) —-7 }—-EMG+SLOT0
MPOSLOTO - 3 &—/B (Axis No.0 and 1) 8 - EMGINSLOTO /
CR2™*? \_MPISLOT1 ¢ 2 Sm }—.EMGJ'SLO“(NMGG)
{ | —»Motor Power Supply (Slot 1) 6 } EMGINSLOTA /
MPOSLOT1 _( 1 (Axis No.2 and 3) “m } i
EMG+SLOT2"™"*®
CR2M 2 ( _MPISLOT2 12 15. }
'( B ¥ Motor Power Supply (Slot 2) 16 EMGINSLOT2 /
MPOSLOT2 _C = 11 ® (Axis No.4 and 5) 13 u } (Note 6)
CR2M® 2 ( MPISLOT3 10 }EMG+SLOT3
-( | —»Motor Power Supply (Slot 3) 14 = } EMGINSLOT3
MPOSLOT3 _( 9 (Axis No.6 and 7)
\\y J
Power Line Input Connector
MP+24V{ | _ 4 - Nov
(= J/
I CP+24V| ~ - 21N\ » Control 3- N oV I
Sl " Power /)
I |
MSEP :
System 1/0O Connector SIO Connector
S1 /7 - 3 5 8
\ (Note
S2 |7 - 2
EMG- | >[4
NS
External Drive Cutoff « Emergency Stop Input Connector
( \ (Note 6)
CR2®e2™\ MPISLOTO _C -4 7 - } EMG+SLOTO
MPOSLOTO 3 8 - EMGINSLOTO ¢{
{ } (Note 6)
CR2M°2~_MPISLOT1 _C 2 5 - )_ EMG+SLOT1
MPOSLOT1 1 6 - } EMGINSLOT1 ¢{
_C | (Note 6)
15 EMG+SLOT2
CR2Me2 “\MPISLOT2 12 D T —
(= 16 gg || EMGINSLOT2 /
MPOSLOT2 11 (Note 6)
{ L 13 - )_ EMG+SLOT3
CRz(Nme2) N\ MP|SLOT3 'C 10 14 } EMGINSLOT3 /
MPOSLOT3 'C - 9
S J
Power Line Input Connector
MP+24V (/|4 N
(= L
I CP+24V | /|2 3 - oV
Kkl JJ (Note 4)
CR1 CR2 (Note 2)
| L

Check the previous page for Notes 1 to 6.
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Motor ¢« Encoder Circuit

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

N |
I | o |

E{:II:II:II:II:II:I O

AX0 JAX2 JAX4 AX6
(1st axis) |(3rd axis) |(5th axis) |(7th axis)

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

1) Connection to RCP2 Series

MSEP
AX0to 7 i Connection
Actuator I Cable Note ) s

1

1

1

1

Connector ' & 5

! ¢

1

1

1

1

2) Connection to RCP3, RCP4, RCA2 and RCL Series

MSEP

AXO0 to 7 ~ 1! Connection

Actuator | Cable ™ ey -
| 1 — —& 7]

1
1
1
1
Connector '
1
1
1
1
1

3) Connection to RCP2 Small Rotary Series

MSEP
AXOto7 | Connection
Actuator | Cable Mot )
Connector '

1

1

1

1

1

44




Mscer

4) Connection to RCA Series

MSEP

AX0to 7 i
Actuator I
Connector '
1
1
1
1
1

Connection
Cable (Note 1)

Note 1

Applicable Connection Cable Model Codes

ooo: Cable length Example) 030 = 3m

Model

Cable

Remarks

RCP2
(Except for small rotary)

CB-PSEP-MPAooo

Robot cable from 0.5 to 20m

Small rotary type

RCP2-RTBL/RTCL
/RTBSL/RTCSL
/RTBBL/RTCBL

CB-RPSEP-MAooo

Robot cable from 0.5 to 20m

RCA

CB-ASEP-MPAooo

Robot cable from 0.5 to 20m

RCP3, RCA2, RCL

CB-APSEP-MPAoOo

Robot cable from 0.5 to 20m

RCP3, RCA2, RCL

CB-APSEP-MPAOoo-LC

Standard cable from 0.5 to 20m

RCP4

CB-CA-MPADoo-RB

Robot cable from 0.5 to 20m

RCP4

CB-CA-MPADoo

Standard cable from 0.5 to 20m

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

MSEP

Absolute Battery

\ CB-MSEP-AB005 [

Connector 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.

[3] Layout for Mode Switchover (AUTO/MANU) 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

Operation Mode

MSEP

Internal
Power

Setting ) _
Operation Mode Setting
AUTO/MAN
(s\,tijtcﬁ/ Y) (AUTO/MANU) Switch
B | (MANUS 24V
1 AUTO/MANU+ /T 15, '
| (= ,
! 1
OFF: AUTO ! AUTO !
ON:MANU | | | =-----=
AUTO/MANU- | ' |6
L |

?ystem I/O Connector

Supply
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[4] 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.
It is possible to release the brake as long as the control power is supplied to MSEP even without
the main power being supplied to the controller.

24\ MSEP
External Brake Input Connector ov

(. N\
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 ( [ ] 7 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 S } oV
10 )_ ov I
|\ v

[5] Layout of Regenerative Resistor (Option)

MSEP
External Regenerative
Resistor Units
7 N\ RB+ (RER-1)
System 1/0 J
Connector I
RB-

Condition to Require Regenerative Units

Number of Connected Actuator | 3 to 8 units of high acceleration/deceleration type
actuators
Number of Regenerative 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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[6] Wiring Layout for PI1O (lay out the circuit for P10 type)
e Operation pattern 0 ------ Point-to-Point Movement (Standard)

0V (NPN Type) 24V DC (NPN Type)
24V DC (PNP Type) MSEP 0V (PNP Type)
PIO Connector
24V Supply (for |/o)—A( w24V LSO/PEO —m )7&[}—1 Backward End Position Detection/Backward End Point Positioning Completion
Movement/Backward End Movement »—;AZ}( ‘FSTO LS1/PE1 4‘ )% Forward End Position Detection/Forward End Point Positioning Completion Axis No.0
) Pause/Forward End Movement ¢—— ~—A3.¢ | w_*sTp/ST1 HEND/SV —a [ 3820 ™1 Home Return Completion/Servo ON @)
Axis No.0 Reset $——~—A4 ¢ m ReS “ALM/SV — | +-AZL_FH1 S Alarm OutputiServo ON ~
No function/Servo ON »—;Asl( ¥ -/SON LSO/PEO 4 | 2222 4 Backward End Position Detection/Backward End Point Positioning Completion QO
Movement/Backward End Movement ¢—— AB L ‘FSTO LS1/PE1 4‘ L A23 {1+ Forward End Position Detection/Forward End Point Positioning Completion Axis No.1 -9.-
) Pause/Forward End Movement ¢—— ~—A7( | m-*STP/ST1 HEND/SV —m [ 322414 Home Return Completion/Servo ON [0}
Axis No.1 Reset HHAB (| m-RES “ALM/SV —m | }-A25 7 [} Alarm Output/Servo ON N
No function/Servo ON ¢—— ~—A9LC | i /50N LSO/PE0 —& | )-A28_™1J Backward End Position Detection/Backward End Point Positioning Completion N
Movement/Backward End Movement b—\ﬂ( = STO LS1/PE1 —m )&:}—1 Forward End Position Detection/Forward End Point Positioning Completion Axis No.2 E
) Pause/Forward End Movement ¢—— ~—A11 1 | mxsTP/ST1 HEND/SV —m | }+A28 ™1 § Home Return Completion/Servo ON =
Axis No.2 Reset $— ~—A1210 | g peg “ALM/SV — [ 1+A22_™1 4 Alarm Output/Servo ON =
No function/Servo ON Hﬁ‘*( - /SON LSO/PEQ — )4‘&:}—4 Backward End Position Detection/Backward End Point Positioning Completion =]
Movement/Backward End Movement ¢—— Al4 =-STO LS1/PE1 —m )4&:}—1 Forward End Position Detection/Forward End Point Positioning Completion Axis No.3 @
. Pause/Forward End Movement P—&( »*STP/ST HEND/SV - )% Home Return Completion/Servo ON
Axis No.3 Reset ¢— ~—A16 1014 Reg *ALM/SV — | Y433 P12 Alarm OutputServo ON
No function/Servo ON »—\ﬂ( = _/SON 0V —a )L—ov Supply (for 1/0)
24V Supply (for 10y+——BLic | m-24v LSO/PEO —m | }rB18 [} 4 Backward End Position Detection/Backward End Point Positioning Completion
Movement/Backward End Movement H;Ml( ‘tSTO LS1/PE1 1‘ )%—4 Forward End Position Detection/Forward End Point Positioning Completion Axis No.4
s Not Pause/Forward End Movement »—\%( & *STP/ST HENDISV — ){%:}—« Home Return Completion/Servo ON
Reset $—— ~———+(| =~ RES *ALM/SV —m | +==—"}—¢ Alarm Output/Servo ON
No function/Servo ON »—;le( ‘r-/SON LSO/PEO 1‘ )%:}ﬂ Backward End Position Detection/Backward End Point Positioning Completion
Movement/Backward End Movement H;BGJ( #STO LS1/PE1 # ):BA} Forward End Position Detection/Forward End Point Positioning Completion Axis No.5
) Pause/Forward End Movement $—— ~—bB71( | w*sTP/ST1 HEND/SV - | )*E24 [~ 14 Home Return Completion/Servo ON
Axis No.5 Reset $— ~—281C | Res ALM/SV —m [ 3+-B25_1{ Alarm OutputServo ON
No function/Servo ON H;BQ:( - -/SON LSO/PEOQ — )% Backward End Position Detection/Backward End Point Positioning Completion
Movement/Backward End Movement $— ~—E104( | - ST0 Ls1/PET — [3-BZ7_ 3 Forward End Position Detection/Forward End Point Positioning Completion | axis No.6
. Pause/Forward End Movement P—&( = *STP/ST1 HEND/SV —m )*%—4 Home Return Completion/Servo ON ’
Axis No.6 Reset $— ~—L1210 | w RES *ALM/SV - | 1829 [~ 14 Alarm Output/Servo ON
No function/Servo ON B131 ¥ -/SON LSO/PEO — [ }-B30_™ 4 Backward End Position Detection/Backward End Point Positioning Completion
Movement/Backward End Movement $—— ~—214.( | & g7 LS1/PE1 —a | )1B31 ™1 § Forward End Position Detection/Forward End Point Positioning Completion | Axis No.7
X Pause/Forward End Movement H\ﬂ( = *STP/ST1 HEND/SV —m )% Home Return Completion/Servo ON
Axis No.7 Reset $— ~—2101C 1L res “ALM/SV — | 3+-B33 = Alarm Output/Servo ON
No function/Servo ON $— ~—B171C | i /sON ov—a|3B3% " | ovsupply (for 110)

ke

in codes above shows the signal of the active low. Processing occurs when an input signal
of the type is turned OFF. An output signal of the type is normally ON in the power-on status
and turned OFF at signal output.

Use the attached cable for the I/O connection.
Model : CB-MSEP-PIOooo (ooo indicates the cable length L. Example. 020 = 2m)
L

YW-8 (34B)

= No treatment
= conducted

BR-5 (1B) =
YW-4 (34A)

= No treatment
= conducted

. Half Pitch MIL Socket
BR-1 (1A) —_ HIF6-68D-1.27R (Hirose Electric)

/

Flat Cable (34-core) X 2
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Axis No.0

Axis No.1

Axis No.2

Axis No.3

Axis No.4

Axis No.5

Axis No.6

Axis No.7
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e

YW-8 (34B)

= No treatment
= conducted

BR-5 (1B)
YW-4 (34A)

* No treatment
= conducted

BR-1 (1A)

e Operation pattern 1 -

-- Point-to-Point Movement (Moving Speed Setting)

OV (NPN Type) 24V DC (NPN Type)
24V DC (PNP Type) MSEP 0V (PNP Type)
PIO Connector
24V Supply (for I/O)—A( 24V LSO/PEO —m Al8 Backward End Position Detection/Backward End Point Positioning Completion
Movement/Backward End Movement H;AZ:( - STO LS1/PE1 — )% Forward End Position Detection/Forward End Point Positioning Completion
Pause/Forward End Movement $—— ~—A23. | - +sTP/ST1 HEND/SV - A20 [ }—¢ Home Return Completion/Servo ON
Movement Speed Change/Reset H\i( ‘rSPDC(RES) *ALM/SV —m | A2 {1 Alarm Output/Servo ON
No function/Servo ON »—;‘“‘}( #—-/SON LSO/PEO — | }-A22_[™1 4 Backward End Position Detection/Backward End Point Positioning Completion
Movement/Backward End Movement H\Af( &-STO LS1/PE1 — )‘&:}—1 Forward End Position Detection/Forward End Point Positioning Completion
Pause/Forward End Movement H\io( = *STP/ST1 HEND/SV —=m A24 :}—4 Home Return Completion/Servo ON
Movement Speed Change/Reset $—— ~—A8 1| @ SPDCRES)  *ALM/SV —# | }-A25 1] 4 Alarm Output/Servo ON
No function/Servo ON ¢—— ~—A91¢ [ /50N LSO/PEQ — | Y2284 Backward End Position Detection/Backward End Point Positioning Completion
Movement/Backward End Movement ¢—— A10 = ST0 LS1/PE1 = )% Forward End Position Detection/Forward End Point Positioning Completion
Pause/Forward End Movement ¢— ~—A111 | o «sTp/gT HEND/SV —m | 1228 ™1 Home Return Completion/Servo ON
Movement Speed Change/Reset H%( ¥ SPDC(RES) *ALM/SV — )% Alarm Output/Servo ON
No function/Servo ON ¢—— " ‘P—/SON LS0/PEO 4‘ )% Backward End Position Detection/Backward End Point Positioning Completion
Moy kward End Movement $—— ~—214 | w70 LS1/PET —m | }-A31 ™1 Forward End Position Detection/Forward End Point Positioning Completion
Pause/Forward End Movement ¢—— ~—A151¢ | g +g7p/sTq HEND/SV i | 112321 { Home Return Completion/Servo ON
Movement Speed Change/Reset >—¢6}( $- SPDC(RES) *ALM/SV — )}Ai:}—< Alarm Output/Servo ON
No function/Servo ON ¢— ~—A17.C [ w 50N ov-a | 3B Loy supply (for 10)
24V Supply (for 110y4———BLic | m- 24y LSO/PEO —m | )r-B18 Backward End Position Detection/Backward End Point Positioning Completion
Movement/Backward End Movement »—;le( ‘rSTO LS1/PE1 1‘ 1 B19 Forward End Position Detection/Forward End Point Positioning Completion
Pause/Forward End Movement $— ~—B31¢ | 4 «STR/ST1 ~ HENDISV —4b | 3520 Home Returm Completion/Servo ON
Movement Speed Change/Reset $— ~—224( | m- SPDC(RES)  *ALM/SV —m | J+B21 Alarm Output/Servo ON
No function/Servo ON H&( ‘r-/SON LSO/PEO 1‘ 522 Backward End Position Detection/Backward End Point Positioning Completion
Mo End Movement »—;BG}( - STO LS1/PE1 — )%—« Forward End Position Detection/Forward End Point Positioning Completion
Pause/Forward End Movement $—— ~—2/+( | w— *STP/ST1 HEND/SV —a | )-B24 Home Return Completion/Servo ON
Movement Speed Change/Reset ’f\i‘r( ‘rSPDC(REs) “ALM/SV —m | )+-B25 [} Alarm Output/Servo ON
No function/Servo ON H%( - -/SON LSO/PEO — )7‘&‘:}—1 Backward End Position Detection/Backward End Point Positioning Completion
Movement/Backward End Movement $—— ~~——( | &-ST0 LS1/PET — ):Bi} Forward End Position Detection/Forward End Point Positioning Completion
Pause/Forward End Movement »—\%( - *STP/ST1 HEND/SV - )0‘&':}—4 Home Return Completion/Servo ON
Movement Speed Change/Reset ¢— ~—211(| m-SPDC(RES)  "ALMISV -m B20 Alarm Output/Servo ON
No function/Servo ON ¢— i 1C | #--/sON LSO/PEO — )::i:}—< Backward End Position Detection/Backward End Point Positioning Completion
Movement/Backward End Movement ¢—— +( | W-STO LS1/PE1 | 31 Forward End Position Detection/Forward End Point Positioning Completion
Pause/Forward End Movement $— ~—2121( | w_+STP/ST1 HEND/SV —m | )+E32 Home Return Completion/Servo ON
Movement Speed Change/Reset $—— 210t | m-SPDC(RES)  *ALM/SV — | B33 =] Alarm OutputServo ON
No function/Servo ON $— ~—B171C | & 50N ov-k () B3 — L ovsupply (for I/0)

Use the attached cable for the 1/O connection.

Model : CB-MSEP-PIOooo (ooo indicates the cable length L. Example. 020 = 2m)
L

Half Pitch MIL Socket

Axis No.0

Axis No.1

Axis No.2

Axis No.3

Axis No.4

Axis No.5

Axis No.6

Axis No.7

in codes above shows the signal of the active low. Processing occurs when an input signal
of the type is turned OFF. An output signal of the type is normally ON in the power-on status
and turned OFF at signal output.

HIF6-68D-1.27R (Hirose Electric)

7

Flat Cable (34-core) X 2
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e Operation pattern 2 ---- Point-to-Point Movement (Target Position Change)

0V (NPN Type) 24V DC (NPN Type)
24V DC (PNP Type 0V (PNP Type|
( ype) MSEP ( ype)
PIO Connector
24V Supply (for |/o)—%( 24V LSO/PEO —m | 2218 1 ¢ Backward End Position Detection/Backward End Point Positioning Completion
M End Movement ¢— ~—A21C| & 570 Ls1/PET - | A1 1 2 Eorward End Position Detection/Forward End Point Positioning Completion | Axis No.0
Axis No.O Pause/Forward End Movement H;A:if( - *STP/ST1 HEND/SV — )“‘&:}—1 Home Return Completion/Servo ON
xis No- Target Position Change/Reset $—— ig »- CN1(RES) ALM/SV —m [ }+-A21L_™1 3 Ajarm Output/Servo ON
No function/Servo ON $—— ~—A221C| & SON LSO/PEO — | J-A22_[™1 ¢ Backward End Position Detection/Backward End Point Positioning Completion (@]
Movement/Backward End Movement R%( ‘FSTO LS1/PE1 4‘ ):Ai:}—« Forward End Position Detection/Forward End Point Positioning Completion Axis No.1 0
Axis No1 Pause/Forward End Movement ¢—— i (| m-*STP/ST1 HEND/SV1‘ )‘\&:}_‘ Home Return Completion/Servo ON Q
is No. Target Position Change/Reset $—— ~—A8 1 cN1(RES) *ALM/SV — | 31225 ™ 4 Alarm Output/Servo ON °
A9 A26 =
No function/Servo ON »—W( #-/SON LSO/PEQ — | )3-2£2—[]—¢ Backward End Position Detectior End Point P ing C )
Movement/Backward End Movement »—\—‘*( =-STO LS1/PET — )A‘L&C}—« Forward End Position Detection/Forward End Point Positioning Completion Axis No.2 -
. Pause/Forward End Movement ¢—— Al1 m—*STP/ST1 HEND/SV —= )&:}—q Home Return Completion/Servo ON N
Axis No2 Target Position Change/Reset »—%( - CN1(RES) *ALM/SV — )}%:}—4 Alarm Output/Servo ON E
No function/Servo ON $—— ~>—""SL( | &~ /SON LSO/PEQ — | Y2521 —¢ Backward End Position Detection/Backward End Point Positioning Completion =
Movement/Backward End Movement b—\ﬂ‘&( =-ST0 LS1/PE1 —m )% Forward End Position Detection/Forward End Point Positioning Completion Axis No.3 =.
) Pause/Forward End Movement H\ﬂ( - *STP/ST1 HEND/SV —m A32 Home Return Completion/Servo ON =}
Axis No.3 Target Position Change/Reset $—— ~—2161¢ & cniy(RES) *ALM/SV —p [ Y-A33 ™1 ¢ Alarm Output/Servo ON «Q@
No function/Servo ON ¢——~—A171¢ | 50N ov [ PA¥_— _L ov supply (for 110)
B1'>! 1 |<rB18
24V Supply (for 1/Oy———+| =24V LSO/PEQ —m )’W:}—« Backward End Position Detection/Backward End Point Positioning Completion
Movement/Backward End Movement ¢—— B2 ‘rSTO LS1/PE1 1‘ ):—:}—1 Forward End Position Detection/Forward End Point Positioning Completion Axis No.4
s No Pause/Forward End Movement »—%{ - *STP/ST HEND/SV — )% Home Return Completion/Servo ON
s No- Target Position Change/Reset $— ~—"+C | - CN1(RES) “ALMISV - )*‘?:}—' Alarm Output/Servo ON
No function/Servo ON HW( - -/SON LSO/PEO —m )W:}_‘ Backward End Position Detection/Backward End Point Positioning Completion
Movement/Backward End Movement ¢—— 7 (| ®-sTO LS1/PE1 — ):BT:}_‘ Forward End Position Detection/Forward End Point Positioning Completion Axis No.5
) Pause/Forward End Movement ¢——"~——_4( | - *STP/ST1 HEND/SV — | X2~ }— Home Return Completion/Servo ON
Axis No.5 Target Position Change/Reset $— 2 xC | m- CN1(RES) “ALMISV —m | 3+-B25 L2 Atarm OutputServo ON
No function/Servo ON ¢—— 221 | #--/SON LSO/PEQ — | }-B28 ™1 ¢ Backward End Position Detectior End Point Positioning C:
Movement/Backward End Movement H\ﬁ( *-ST0 LS1/PE1 — )%:}—4 Forward End Position Detection/Forward End Point Positioning Completion | axis No.6
. Pause/Forward End Movement R\%‘( - *STP/ST1 HEND/SV —a )7—:}—« Home Return Completion/Servo ON
Axis No.6 Target Position Change/Reset HW( w- CN1(RES) *ALM/SV —m B29 Alarm Output/Servo ON
No function/Servo ON Hﬁ( B -/SON LSO/PEO — | H-B30 Backward End Position Detectior End Point Positioning Completion
Movement/Backward End Movement $— ~~—2124( | &= STO Ls1/PET — | 3-B3L 13 Forward End Position Detection/Forward End Point Positioning Completion | Axis No.7
Ais No7 Pause/Forward End Movement H\W( = *STP/STA HEND/SVa‘ )‘\&:}_‘ Home Return Completion/Servo ON
is No. Target Position Change/Reset $— "1 | m- CN1(RES) “ALM/SV —m [ 1-B33_ ™1 4 Alarm Output/Servo ON
No function/Servo ON $—— ~—101C | SON ov-|) B3 — L ovsupply (for I/0)

“*”in codes above shows the signal of the active low. Processing occurs when an input signal
of the type is turned OFF. An output signal of the type is normally ON in the power-on status
and turned OFF at signal output.

Use the attached cable for the I/O connection.
Model : CB-MSEP-PIOooo (ooo indicates the cable length L. Example. 020 = 2m)
L

YW-8 (34B)

= No treatment
= conducted

BR-5 (1B)
YW-4 (34A)

* No treatment
= conducted

BR-1 (1A)

Half Pitch MIL Socket
HIF6-68D-1.27R (Hirose Electric)

7

Flat Cable (34-core) X 2
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Axis No.0

Axis No.1

Axis No.2

Axis No.3

Axis No.4

Axis No.5

Axis No.6

Axis No.7
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e Operation pattern 3

0V (NPN Type)

24V DC (PNP Type)

24V Supply (for 1/0)—
Movement Command 1
Movement Command 2

Reset

No function/Servo ON
Movement Command 1
Movement Command 2
Reset

No function/Servo ON
Movement Command 1
Movement Command 2
Reset

No function/Servo ON
Movement Command 1
Movement Command 2
Reset

No function/Servo ON

24V Supply (for 1/0)—
Movement Command 1
Movement Command 2

Reset

No function/Servo ON
Movement Command 1
Movement Command 2
Reset

No function/Servo ON
Movement Command 1
Movement Command 2
Reset

No function/Servo ON
Movement Command 1
Movement Command 2
Reset

No function/Servo ON

L Al

A2
T my
T hal
~ AS-C
~ AG':
~ A7‘:
~ Ale
A9
— A0
-
A1
~ A12:C
A13
A14}
A15 1
~ A18C
~ A”:C
B1!
B2
ey
B3,
T,
|~ 85
~ B6C
~ B7::
~ BBIC
~ BQ.:
~ B1OC
B11;
B121
B13
— eul
-
I B15!
~ B16:C
~ Bﬂ(

2-Input, 3-Point Movement

MSEP

PIO Connector

24V
% STO

LSO/PEO —m
LS1/PE1
LS2/PE2 -
*ALM/SV —m
LSO/PEO —p
LS1/PET -
LS2/PE2 -=
“ALM/SV -
LSO/PEO —
LS1/PET -
LS2/PE2 -m
*ALM/SV —
LSO/PEO &
LS1/PE1 —=
LS2/PE2 -
*ALM/SV —

oV
LSO/PEO —m
LS1/PE1 -
LS2/PE2 &
*ALM/SV —m
LSO/PEO -
LS1/PE1 4
LS2/PE2 4
*ALM/SV —m
LSO/PEO —
LS1/PE1
LS2/PE2 -
*ALM/SV —m
LSO/PEO —4
LS1/PE1 —
LS2/PE2 -m
*ALM/SV —m

oV —

24V DC (NPN Type)

0V (PNP Type)

},&:’— Backward End Position Detection/Backward End Point Positioning Completion
)%:’— Forward End Position Detection/Forward End Point Positioning Completion
)-:F:’— Intermediate Point Detection/Intermediate Point Positioning Completion Signal
2L {"1—¢ Alarm Output/Servo ON
):Ai:'— Backward End Position Detection/Backward End Point Positioning Completion
)-,&:’— Forward End Position Detection/Forward End Point Positioning Completion
)-:%:’— Intermediate Point Detection/Intermediate Point Positioning Completion Signal
W:— Alarm Output/Servo ON
):AT{:’— Backward End Position Detection/Backward End Point Positioning Completion
)-:Wj—w Forward End Position Detection/Forward End Point Positioning Completion
)-:F{:'—w Intermediate Point Detection/Intermediate Point Positioning Completion Signal
)-.W{:’— Alarm Output/Servo ON
)-:—:’— Backward End Position Detection/Backward End Point Positioning Completion
)-:%:’— Forward End Position Detection/Forward End Point Positioning Completion
}'—:'—w Intermediate Point Detection/Intermediate Point Positioning Completion Signal
)%:’— Alarm Output/Servo ON
}:518—_0\/ Supply (for 1/0)
)"—:'—1 Backward End Position Detection/Backward End Point Positioning Completion
)%:’—1 Forward End Position Detection/Forward End Point Positioning Completion
){F:’— Intermediate Point Detection/Intermediate Point Positioning Completion Signal
)W:’—' Alarm Output/Servo ON
}v_:'— Backward End Position Detection/Backward End Point Positioning Completion
)%:’—' Forward End Position Detection/Forward End Point Positioning Completion

B2 :’—* Intermediate Point Detection/Intermediate Point Positioning Completion Signal
}:Wj—w Alarm Output/Servo ON
)W:’— Backward End Position Detection/Backward End Point Positioning Completion
)—:W:’— Forward End Position Detection/Forward End Point Positioning Completion
}:W:'—* Intermediate Point Detection/Intermediate Point Positioning Completion Signal
IS {1 —¢ Alarm Output/Servo ON
){%:’— Backward End Position Detection/Backward End Point Positioning Completion
)-,W:’— Forward End Pgsmon Det‘ectlon/Forwa?rd End. Point nglf\omng Completlo.n
}W} Intermediate Point Detection/Intermediate Point Positioning Completion Signal
D222 {1 —¢ Alarm Output/Servo ON
B34 —— | ovsupply (for IO)

Axis No.0

Axis No.1

Axis No.2

Axis No.3

Axis No.4

Axis No.5

Axis No.6

Axis No.7

“*”in codes above shows the signal of the active low. Processing occurs when an input signal
of the type is turned OFF. An output signal of the type is normally ON in the power-on status
and turned OFF at signal output.

Use the attached cable for the 1/0 connection.
Model : CB-MSEP-PIOooo (ooo indicates the cable length L. Example. 020 = 2m)
L

YW-8 (34B)

= No treatment
= conducted

BR-5 (1B)

YW-4 (34A)

* No treatment
* conducted

BR-1 (1A)

Half Pitch MIL Socket

HIF6-68D-1.27R (Hirose Electric)

/

Flat Cable (34-core) X 2
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e Operation pattern 4 ------3-Input, 3-Point Movement

0V (NPN Type) 24V DC (NPN Type)
24V DC (PNP Type 0V (PNP Type
( ype) MSEP ( ype)
PIO Connector
24V Supply (for |/0)7%( 24V LSO/PEO —m )7&:}—4 Backward End Position Detection/Backward End Point Positioning Completion
Movement Command 1 ¢— ~—A21C | & 570 Ls1/PET - | A1 ™1 4 Eorvard End Position Detection/Forward End Point Positioning Completion | Axis No.0
Axis No.0 Movement Command 2 r—\i‘( ‘PST1 LS2/PE2 4‘ . A20 {19 Intermediate Point Detection/Intermediate Point Positioning Completion Signal
%is No.0 || ermediate Point Movement/Reset $—— ~—2% 1 | m- ST2(RES) “ALM/SV —m | J-A2L M1 2 Alarm Output/Servo ON
A5 1 ' A22
No function/Servo ON  ¢—— ~~——21C | - _/SON LSO/PEO — | )+222—{" 1 Backward End Position Detection/Backward End Point Positioning Completion O
Movement Command 1 F;AG:( &-STO LS1/PE1 -4 )‘AA:}_‘ Forward End Position Detection/Forward End Point Positioning Completion Axis No.1 0
Axis No.t Movement Command 2 F;M“( =ST1 LS2/PE2 - A24 {__}—# Intermediate Point Detection/Intermediate Point Positioning Completion Signal QD
is No- T | termediate Point Movement/Reset ¢—— ~—28 1 | m_ ST2(RES) *ALM/SV —m | 112251 4 Alarm Output/Servo ON =X
No function/Servo ONN F%( #—/SON LSO/PEQ 4 )% Backward End Position Detection/Backward End Point Positioning Completion D
Movement Command 1 ¢— ~—1%.( | m—g70 LS1/PE1 4 [ 3LAZT_[P 3 Forward End Position Detection/Forward End Point Positioning Completion | axis No.2 =
Axis No.2 Movement Command 2 ¢—— 21; = ST1 LS2/PE2 —m )4&:}—4 Intermediate Point Detection/Intermediate Point Positioning Completion Signal N
%18 NO-2 | | ntermediate Point Movement/Reset t— —oiaiC | #-ST2(RES) “ALM/SV — )%@ Alarm Output/Servo ON E
No function/Servo ON  ¢—— "~——="( | s~ /SON LSO/PEQ — | === {1 —¢ Backward End Position Detection/Backward End Point Positioning Completion =
Movement Command 1 H\A—MT( =-ST0 LS1/PET -m )4‘&:}—4 Forward End Position Detection/Forward End Point Positioning Completion Axis No.3 3.
. Movement Command 2 H\ﬂ( = ST1 LS2/PE2 —m )7&:}—4 Intermediate Point Detection/Intermediate Point Positioning Completion Signal >
Axis No.3 | |termediate Point Movement/Reset ¢—— ~—A181¢ [ sToRES) *ALM/SV —h )% Alarm Output/Servo ON «Q@
No function/Servo ON  ¢—— ~—A171¢ e 50N ov-a | 3A% 1oy supply (for 110)
B1'|. .13 B18
24V Supply (for 1/0) —————————+( | m— 24V LSO/PEQ —m 819 :}—< Backward End Position Detection/Backward End Point Positioning Completion
Movement Command 1 ¢—— ~—821¢ | & 70 LS1/PET 4 | )1 [ F—+ Forward End Position Detection/Forward End Point Positioning Completion | Axis No.4
Axis No.4 Movement Command 2 F%( #ST1 LS2/PE2 j )%:}—4 Intermediate Point Detection/Intermediate Point Positioning Completion Signal
XIS NO-2 | |ntermediate Point Movement/Reset H\T“( = ST2(RES) "ALM/SV —m | ) {__]—9 Alarm Output/Servo ON
No function/Servo ON H%BG( »—-/SON LSO/PEQ —m Egg Backward End Position Detection/Backward End Point Positioning Completion
Movement Command 1 »—;87}( - STO LS1/PE1 - )JBT:}—< Forward End Position Detection/Forward End Point Positioning Completion | Axis No.5
Axis N Movement Command 2 H\—BB“( - ST1 LS2/PE2 — )*‘—:}—4 Intermediate Point Detection/Intermediate Point Positioning Completion Signal
%is No.5 || ermediate Point Movement/Reset »—\?( = ST2(RES) *ALM/SV —m | )+BZ5_1 ¢ Alarm Output/Servo ON
No function/Servo ON D—WOK »—-/SON LSO/PEO —m )% Backward End Position Detection/Backward End Point Positioning Completion
Movement Command 1 ¢—— "~———1( [&-ST0 LS1/PE1 )%:}—4 Forward End Position Detection/Forward End Point Positioning Completion Axis No.6
) Movement Command 2 »—\%( .- ST1 LS2/PE2 - )4‘—3[}—< Intermediate Point Detection/Intermediate Point Positioning Completion Signal
Axis NO.6 | |ntermediate Point Movement/Reset H\Wr( w— ST2(RES) *ALM/SV —m B29 Alarm Output/Servo ON
No function/Servo ON  ¢—— ~~——1( | s~ -/SON LSO/PEO — | )1 B30 Backward End Position Detection/Backward End Point Positioning Completion
Movement Command 1 b—\%( - STO0 LS1/PE1 — )% Forward End Position Detection/Forward End Point Positioning Completion Axis No.7
) Movement Command 2 »—\W( =—ST1 LS2/PE2 —m )4&:}—« Intermediate Point Detection/Intermediate Point Positioning Completion Signal
Axis NO.7 | |ntermediate Point Movement/Reset .—#7}( »- ST2(RES) *ALM/SV —m | )+B33 ™1 ¢ Alarm Output/Servo ON
No function/Servo ON  ¢—— ~—=111¢ | & SON oV (B3 7 1 ovsupply (for /0)
bk

in codes above shows the signal of the active low. Processing occurs when an input signal
of the type is turned OFF. An output signal of the type is normally ON in the power-on status
and turned OFF at signal output.

Use the attached cable for the 1/O connection.
Model : CB-MSEP-PIOooo (ooo indicates the cable length L. Example. 020 = 2m)
L

YW-8 (34B)

= No treatment
= conducted

BR-5 (1B)
YW-4 (34A)

* No treatment
= conducted

" — Half Pitch MIL Socket
BR-1 (1A) —_ HIF6-68D-1.27R (Hirose Electric)

/

Flat Cable (34-core) X 2
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Axis No.0

Axis No.1

Axis No.2

Axis No.3

Axis No.4

Axis No.5

Axis No.6

Axis No.7
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e Operation pattern 5 -

0V (NPN Type)
24V DC (PNP Type)

24V Supply (for 1/0)—

Continuous Reciprocating Operation
Pause

Reset

No function/Servo ON

Continuous Reciprocating Operation
Pause

Reset

No function/Servo ON

Continuous Reciprocating Operation
Pause

Reset

No function/Servo ON

Continuous Reciprocating Operation
Pause

Reset

No function/Servo ON

24V Supply (for 1/0)—

Continuous Reciprocating Operation
Pause

Reset

No function/Servo ON

Continuous Reciprocating Operation
Pause

Reset

No function/Servo ON

Continuous Reciprocating Operation
Pause

Reset

No function/Servo ON

Continuous Reciprocating Operation
Pause

Reset

No function/Servo ON

e

At
[ < Azé
|~ my
|~
|~ a5
|~ mey
| Aty
| sy
|~ Ao
| ~awl
[ Al
| a2
SN
| Al
[~ _Al5!
»—¢6}(
—
B
B2
ST
SN
|
|~ 851
|~ 86y
| eri
H\ﬂ‘(
r—\—‘k(
y ~ Bl
|12y
| Biy
N
: B16.
~— >
| B¢

MSEP

PIO Connector
24V
- ASTR

--Continuous Reciprocating Operation

24V DC (NPN Type)
0V (PNP Type)

LSO/PEO —m | )28 [ ¢ Backward End Position Detection/Backward End Point Positioning Completion
LS1/PE1 — )% Forward End Position Detection/Forward End Point Positioning Completion
HEND/SV —a )&:}—1 Home Return Completion/Servo ON

“ALM/SV —m | }+-A21_™1 4 Ajarm Output/Servo ON

LSO/PEO — ):Ai:}ﬂ Backward End Position Detection/Backward End Point Positioning Completion
LS1/PE1 —& )%:}—1 Forward End Position Detection/Forward End Point Positioning Completion
HEND/SV —m | )+2<2 {1 ¢ Home Return Completion/Servo ON

SALM/SV — | 31225 ™1 ¢ Alarm Output/Servo ON

LSO/PEO — )%—1 Backward End Position Detection/Backward End Point Positioning Completion
LS1/PE1 —m )*‘%:}—1 Forward End Position Detection/Forward End Point Positioning Completion
HEND/SV —m | )+2<2 {1 ¢ Home Return Completion/Servo ON

“ALM/SV — | 1-A29_1 4 Ajarm Output/Servo ON

LSO/PEQ — )% Backward End Position Detection/Backward End Point Positioning Completion
LS1/PE1 —m )4&:}—1 Forward End Position Detection/Forward End Point Positioning Completion
HEND/SV - | 312321 Home Return Completion/Servo ON

SALM/SV —p | YR8 1 2 Alarm Output/Servo ON

oV )4";?‘;7—0v Supply (for /0)

LSO/PEO —m | )=~ }—¢ Backward End Position Detection/Backward End Point Positioning Completion
LS1/PE1 — | B9 ™ ¢ Forward End Position Detection/Forward End Point Positioning Completion
HEND/SV —& )% Home Return Completion/Servo ON

*ALM/SV —m | =5~ }—9 Alarm Output/Servo ON

LSO/PEO —m )%—1 Backward End Position Detection/Backward End Point Positioning Completion
LS1/PET — );Bi[}—« Forward End Position Detection/Forward End Point Positioning Completion
HEND/SV —i | 2824 ™1 4 Home Return Completion/Servo ON

! ! B25

*ALM/SV —m | )+2£2—{"1—¢ Alarm Output/Servo ON

LSO/PEO a‘ )7‘&‘:}—1 Backward End Position Detection/Backward End Point Positioning Completion
LS1/PE1 4‘ ):Bi} Forward End Position Detection/Forward End Point Positioning Completion
HEND/SV — )0‘%:}—1 Home Return Completion/Servo ON

*ALM/SV —m | D=2 1—¢ Alarm Output/Servo ON

LSO/PEO — )% Backward End Position Detection/Backward End Point Positioning Completion
LS1/PE1 —h )% Forward End Position Detection/Forward End Point Positioning Completion
HEND/SV —m | )+225—{""1—¢ Home Return Completion/Servo ON

*ALM/SV — | 31-B33 ™1 ¢ Alarm Output/Servo ON

ov-[H B3 — L ovsupply (for /0)

Axis No.0

Axis No.1

Axis No.2

Axis No.3

Axis No.4

Axis No.5

Axis No.6

Axis No.7

in codes above shows the signal of the active low. Processing occurs when an input signal

of the type is turned OFF. An output signal of the type is normally ON in the power-on status
and turned OFF at signal output.

Use the attached cable for the I/O connection.
Model : CB-MSEP-PIOooo (ooo indicates the cable length L. Example. 020 = 2m)
L

YW-8 (34B)

= No treatment
= conducted

BR-5 (1B)

YW-4 (34A)

* No treatment
= conducted

BR-1 (1A)

Half Pitch MIL Socket

HIF6-68D-1.27R (Hirose Electric)

7

Flat Cable (34-core) X 2
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[7] Wiring Layout for Fieldbus (for Fieldbus Type)
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.

Master Unit Ig;minm Resistance Slave Devices Terminal Resist1a2n1ce MSEP-DeviceNet Type
Q A\ “\ “\ “\ Q
/ [\ / RDE [\ / [\ / Q
v+ — — v+ — — v+
ROE O r— I — S — I — ERD
\ ' WT | |
wTtd @ : ,I ’ : ,I @ l' ‘| I : ,I oan H COWT
| | | |
& o—o— G —e———o— &
BT -ONEIRE
1 1 1 1
BLO @ '\ ’1 ’ '\ ’1 . @ l‘ ’1 l |l ’1 @ osL
BK - @ \ + \ ’ m A 1 L ; @ - BK
VRN = VY
gi\v/ver Supply Class D grounding
(Formerly Class-lll grounding: Grounding resistance at 100Q2 or less)

Communication power needs to be
supplied by an external device.

2) CC-Link Type

= Class D grounding
(Formerly Class-IIl grounding:
Grounding resistance at 100Q or less)

3) PROFIBUS-DP Type

Master Unit Slave Devices

3900 1 "
N

MSEP-
Terminal Terminal CC-Link
Master Unw Resistance Slave Devices Resistance Type ;I'egminal R?SLStanfr? i? req'uirTzd
Y ey A i 0 be mounted on the terminal.
@ oA e
DB @ DB)| The terminal resistor differs depending on the type
l Py l of the dedicated cable for CC-Link.
DG DG DG)|  Cable FANC-SBH--130Q1/2W
J ! " U
Vi \ Vi VS (High Performance Cable
—‘- --------- -‘——‘ --------- -‘— dedicated for CC-Link)
» Cable FANC-SB:---+ 110Q1/2W
@ @__L J_—@ (CC-Link Dedicated Cable)

SLD and FG are internally connected.

Terminal Resistance is required
to be mounted on the terminal.

MSEP-PROFIBUS Type

HO®

[:] 220Q /
T

=
®H®

-Line)

=
@

OOO®

B-Line V] ]
390Q I’_ ________ -

Class D groﬂnding

@¢

=t
|—|§|-|:|-'
®¢

(Formerly Class-IIl grounding: Grounding resistance at 100Q or less)
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4) CompoNet Type

Terminal
Master Unit Slave Devices Resistance
/AN /AN AR S 121Q
;o f [ BS+ [ f [
\ \ \ \
- R - ' '
I' | I I' | I' | I I' |
1 | [ |
BDH — BDH — —
| | | |
\ \ \ \
\ | | V!

< 7]
e)
%

<]

/
\ /

24V
Power Supply
Supply power separately to the slave devices
that requires the communication power supply.

It is not necessary to supply communication power

to MSEP Unit, however, there is no problem
even if communication power is supplied.

5) EtherNet/IP Type

Switching Hub

0 00 0

[ L

Master Unit

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

6) EtherNetCAT Type

[

—{ =[]

Slave Devices

MSEP Unit
EtherNet/IP Type

. ; MSEP Unit
Master Unit Slave Devices EtherCAT Type

@—@@J—@

EtherNet Straight Cable
Category 5e or more

Double shielded cable braided with aluminum

foil recommended

(Note) Terminal resistance is not required

MSEP-
CompoNet Type

Connect the terminal
resistor if the unit is
placed at the end of
the network.
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2.4 Wiring Method

2.4.1 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.

Buuip g Jexdeyd .

EEEOCCEE [ 5
il | EEE0Cs=E | M
/ Acoossory § Mlme E
Connector e
(Plug) 3 b | B
i :
. i 2
. et e o
o [ RElLE || el RS b
‘ (I EL I ER
- K i
Connector Name Power Line Input Connector
= @ Cable Side FKC2.5HC/4-ST-5.08 Enclosed in standard
] Z package
I Manufactured by
- @ PHOENIX CONTACT
| @ Controller Side MSTBA2.5HC/4-G-5.08
] < Pin No. | Signal Name Description Applicable cable diameter
— @ 1 ov Power Input for Control
2
ﬁ 5 CP+24V (24V DC +10%) KIV0.3mm#+ (AWG22)
Front view of 3 ov KIV2.5 to 0.5mm?
connector on (AWG12 to 20)

controller side .
Select the cable thickness

Power Input for Motor allowable for the current
Drive figured out in the power
4 MP+24V (24V 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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2.4.2  Wiring Layout of System I/O 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.

Connector Name System I/O Connector
Cable Side FMCD1.5/4-ST-3.5 Enclosed in standard
package
Manufactured by
PHOENIX CONTACT
Controller Side MCDN1.5/4-G1-3.5P26 THR
Front view of
fg’;ﬁ‘jféﬁ;ﬁ‘e Pin No. | Signal Name Description Applicable cable diameter

+24V power output for
emergency stop

For external emergency

1 EMG+24V

2 S2 ) X
stop signal input
For external emergency
3 S1 )
stop signal output
Emergency Stop Input KIVO.5 to 0.2
4 |EMG- (available for all the | (AW G20 10 24) |

slots)

For operation mode

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

Operation mode

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

7 RB+ Regenerative resistor

connection + Dedicated regenerative
8 RB Regenerative resistor resistor connection
connection -
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243

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
E Cable Side Enclosed in standard package
H 'ﬂ FMCD1.5/8-ST-3.5 Manufactured by PHOENIX
= CONTACT
H ® Controller Side MCDN1.5/8-G1-3.5P26 THR
E Pin No. Signal Name Description Appllgable cable
E diameter
For motor power output slot 1
= ' |MPOSLOT! | (axis No.2and3) 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;\ggnwtrzfngﬁg?de: tor 3 MPOSLOTO (Axis No. 0 and 1) the current figured out in
For motor power input slot 0 the power capacity.
4 MPISLOTO (Axis No. 0 and 1)
For emergency stop power
S EMG+24VSLOT1 output slot 1 (Axis No. 2 and 3)
For emergency stop power
6 EMGINSLOT1 input slot 1 (Axis No. 2 and 3) |KIV0.5 to 0.2mm
For emergency stop power (AWG20 to 24)
7 |EMG+24VSLOTO | | ot slot 0 (Axis No. 0 and 1)
For emergency stop power
8 EMGINSLOTO input slot 0 (Axis No. 0 and 1)
For motor power output slot 3
9 |MPOSLOT3 (Axis No. 6 and 7) KIV1.25 to 0.5mm?
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
" |MPostor2 (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 140 ¢ slot 3 (Axis No. 6 and 7) | KIVO.5 to 0.2mm
For emergency stop power (AWG20 to 24)
15 |EMG*24VSLOT2 | it 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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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.

]

BEEEO

|
6
[ g
108 8 9
128 @11
148 B13
160 O15
188 E17
200 19

1
3
3
7

o i

220 @21
240 E23 ’:|

Front view of
connector on
controller side

Connector Name

Actuator Connector

Cable Side

PADP-24V-1-S

Controller Side

S24B-PADSS-1

Pin No.| Signal Name Description Applicable cable diameter
1 oA Motor Driving A-phase
2 VMM Motor Power
3 B Motor Driving B-phase
4 VMM Motor Power
5 o/A Motor Driving /A-phase
6 ¢/B Motor Driving /B-phase
7 LS+ Li.mit Switch Positive
Side

8 LS- L|.m|t Switch Negative
Side

9 BK+ Brake Release Positive
Side

10 |BK- Brake Release Negative
Side

11 NC Not for use

12 |NC Not for use Cable dedicated for IAI
Encoder A-phase products

13 |A+ differential + input
Encoder A-phase

14 |A differential - input
Encoder B-phase

15 |B+ differential + input

16 |B- E_ncoder B-p_hase
differential - input

17 |5V Encoder Power Supply
Encoder Line Driver

18 |/PS 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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24.5

Connection of Absolute Battery Connector

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

- Connector Name Absolute Battery Connector
Jl_u_\_m_fl Cable Side CZHR-20V-S
- oAT B9 L [ Controller Side S20B-CZWHS-B-1
0A2 B9 O
[ 0A3 B8O |
OA4 B7 O Pin No. | Signal Name Description Applicable cable diameter
OAS B6 O A1 |GND oV
OAG BS© BATTMP AXIS | Axis No.0 Absolute Batte
OA7 B4 o A2 No.0 T ) S ry
[ oas B3 O | 0. emperature ensor
OA9 B2 O A3 BATTMP AXIS |Axis No.1 Absolute Battery
~ oA10 B1 O [ No.1 Temperature Sensor
BATTMP AXIS |Axis No.2 Absolute Battery
A4
No.2 Temperature Sensor
Front view of A5 BATTMP AXIS |Axis No.3 Absolute Battery
;:I:‘t’r‘(‘;f;‘r’;%l 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
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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246  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 System I/O Connector
Cable Side FMCD1.5/5-ST-3.5 Enclosed in standard
package
Manufactured by
PHOENIX CONTACT
Controller Side MCDN1.5/5-G1-3.5P26 THR
Front view of Pin No. Signal Name Description Applicable cable diameter
connector on Axis No.3 Brake
controller side 1 BKRLS AXIS No.3

Release Input
Axis No.2 Brake
Release Input

Axis No.1 Brake

Release Input

4 |BKRLS AXIS No.0 | AXis No.0 Brake
Release Input

5 |GND ov KIVO0.5 to 0.2mm

6 |BKRLS AXIS No.7 | AXis No.7 Brake (AWG20 to 24)
Release Input

Axis No.6 Brake
Release Input

Axis No.5 Brake
Release Input

9 |BKRLS AXIS No.4 |AXis No4 Brake
Release Input

10 |GND ov

2 BKRLS AXIS No.2

3 BKRLS AXIS No.1

7 BKRLS AXIS No.6

8 BKRLS AXIS No.5
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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 CON related

controllers such as PCON.

PC Software

Teaching Pendant

MSEP
EEECOREE] | B @
| | EEEOO=EE] | =S

H || =0z

0 o

Connector Name SI10 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 IAI
5 EMGA Emergency Stop Signal A products
6 24V Power supply for teaching tool
7 oV oV
8 EMGB Emergency Stop Signal B

Shell |0V oV
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2.4.8  Connection of PIO (for PIO Type)
The connection of I/O to the controller is to be carried out using the dedicated I/O cable. The
cable length is shown in the model code of the controller. There are 2m for standard, 3m and
5m as an option. 10m is also applicable at maximum if purchased separately. [Refer to 1.1.5
How to read the model]
Also, the end of the cable harness to be connected to the host controller (PLC, etc.) is just cut
and no treatment is conducted so the wiring layout can be performed freely.
Model: CB-MSEP-PIOooo (ooo indicates the cable length L. Example. 020 = 2m)

L

YW-8 (34B) e ——
= No treatment —

= conducted

BR-5 (1B)
YW-4 (34A)

* No treatment —_—
= conducted e — @

BR-1 (1A)

Half Pitch MIL Socket
HIF6-68D-1.27R (Hirose Electric)

\'I|H

Flat Cable (34-core) X 2

No. | Cable Color Wiring No. Cable Color Wiring
1A BR-1 1B BR-5

2A RD-1 2B RD-5

3A OR-1 3B OR-5

4A YW-1 4B YW-5

5A GN-1 5B GN-5

6A BL-1 6B BL-5

7A PL-1 7B PL-5

8A GY-1 8B GY-5

9A WT-1 9B WT-5

10A BK-1 10B BK-5

11A BR-2 11B BR-6

12A RD-2 12B RD-6

13A OR-2 13B OR-6

14A YW-2 14B YW-6

15A GN-2 15B GN-6

164 BL-2 Flat Cable ® 168 BL-6 Flat Cable ®
17A PL-2 ) 17B PL-6 :
18A GY2 (Press Welding) 188 GY6 (Press Welding)

AWG28 AWG28

19A WT-2 19B WT-6
20A BK-2 20B BK-6
21A BR-3 21B BR-7
22A RD-3 22B RD-7
23A OR-3 23B OR-7
24A YW-3 24B YW-7
25A GN-3 25B GN-7
26A BL-3 26B BL-7
27A PL-3 27B PL-7
28A GY-3 28B GY-7
29A WT-3 29B WT-7
30A BK-3 30B BK-7
31A BR-4 31B BR-8
32A RD-4 32B RD-8
33A OR-4 33B OR-8
34A YW-4 34B YW-8
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Wiring Layout of Fieldbus Connector

Check the instruction manuals for each Fieldbus master unit and mounted PLC for the details.

1) DeviceNet Type

RD (V+)

WT (CAN H)

Shield
BL (CAN L)
BK (V-)

1
2
3
4
5

Front view of connector
on controller side

Connector Name

DeviceNet Connector

Cable Side

MSTB2.5/5-ST-5.08 ABGY AU

Enclosed in standard
package
Manufactured by
PHOENIX CONTACT

Controller Side

MSTBAZ2.5/5-G-5.08 ABGY AU

Pin No. Sig(”gél';‘f)me Description Applicable cable
I e
2 CANLBL) E:"Tgiléglcatlon o Dedicated cable for
3 Shield (None) |Shield DeviceNet
4 |CANH (WT) ﬁi(;r;lrg?dnécatlon Data
5 VR0 Rodiveske

Note Connect a terminal resistor (121Q) between CAN L and CAN H if

the unit comes to the end of the network. [Refer to 2.3 [8] Wiring
Layout for Fieldbus.]
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2) CC-Link Type

Shield (SLD)

WT (DB)
BL (DA)

Connector Name | CC-Link Connector
Cable Side MSTB2.5/5-ST-5.08 ABGY AU Enclosed in standard
1 package
- Manufactured by
2 PHOENIX CONTACT
= Controller Side MSTBAZ2.5/5-G-5.08AU
3
4 Pin No. Slg(ral)llc\)l?)me Description Appg?:ntzi;:fble
5 1 DA (BL) Communication Line A
2 DB (WT) Communication Line B
Front view of 3 DG (YW) Digital GND
fg&?zfé?;%ne 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 2.3 [8] Wiring Layout for Fieldbus.]
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3) PROFIBUS-DP Type

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

Red B line (Positive side)

Green A line (Negative side)

Buuip g Jexdeyd .

Connector Name | PROFIBUS-DP Connector
Cable Side 9-pin D-sub Connector (Male) |Please prepare separately
< Controller Side | 9-pin D-sub Connector (Female)
9 g§ 5 | Pin No. | Signal Name Description Applioaple cable
P 1 NC Disconnected
6 e 1 2 NC Disconnected
«@‘ 3 B-Line Communication Line B
2 (RS485)
Front view of 4 RTS Request for Sendin
connector on 5 |GND Sigial GND (Insula?ion) PROFIBUS-DP
controller side 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 (220Q2) between A-line and B-line if the unit
comes to the end of the network. [Refer to 2.3 [8] Wiring Layout for
Fieldbus.]
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4) CompoNet Type

BK (BS-)
BL (BDL)

RD (BS+)

WT (BDH)

Connector Name

CompoNet Connector

Cable Side Prepare a connector complied with CompoNet standards.
L Controller Side | XW7D-PB4-R | Produced by OMRON
1
B |2 . Signal Name o Applicable cable
% 2 Pin No. (Color) Description diameter
— Communication Power
| 1 BS+ (RD) Supply + (Note 1)
2 BDH (WT) Signal line H side CompoNet Dedicated
E— 3 BDL (BL) Signal line L side Cable
Front ViteW of 4 BS- (BK) Commun(i’\(l:?tif))n Power
connector on - ote
controller side 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 2 Connect a terminal resistor (121Q) between BDH and BDL if the unit
comes to the end of the network. [Refer to 2.3 [8] Wiring Layout for
Fieldbus.]
5) EtherNet/IP Type
T [ VA
e
1 HHUH

Connector Name

EtherNet/IP Connector

Cable Side

8P8C Modular Plug

Controller Side

8P8C Modular Jack

Oooonnnn

Applicable cable
diameter

Front view of

connector on
controller side

Pin No. | Signal Name Description

1 TD+ Data sending +

2 TD- Data sending -

3 RD+ Data receiving +

4 - Disconnected

5 - Disconnected

6 RD- Data receiving -

7 - Disconnected

8 — Disconnected

For EtherNet cable, use
a straight STP cable
that possesses the
performance of
Category 5e or more.
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6) EtherCAT Type

7
J

b it

i}

Front view of
connector on
controller side

Connector Name | EtherCAT Connector

Cable Side 8P8C Modular Plug

Controller Side 8P8C Modular Jack

Pin No. | Signal Name

Description

Applicable cable
diameter

1 TD+ Data sending +
2 TD- Data sending -
3 RD+ Data receiving +
4 - Disconnected

5 - Disconnected

6 RD- Data receiving -
7 - Disconnected

8 - Disconnected

For EtherNet cable, use

a straight STP cable
that possesses the
performance of
Category 5e or more.
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Chapter 3  Operation
3.1 Basic Operation

3.1.1 Basic Operation Methods

&Caution: When starting up this controller, have the initial settings established by using
Gateway Parameter Setting Tool and RC PC Software. [Refer to 3.2 Initial Setting.]

(1) Control with PIO

Complete
Signal
Edit Position
Table of
controller Enter a data including
position, speed,
No. Position | Speed Acceleration | Deceleration acceleration or
' o) [mms] (6] 6] deceleration, etc
0 s
| 1] 100.00 100.00 0.30 0.30
2 200.00 200.00 0.30 0.30 @

== Sl J o g

Controller Teaching Tool

1) Conduct the settings for the target position (such as forward end or backward end), speed
and acceleration/deceleration data that are necessary to be filled in the position table using
a teaching tool such as PC software.

2) Turn ON the movement signal of the target position from PLC.

3) The actuator is placed at the proper coordinate value according to the positioning
information in the specified target position.

4) The complete signal or position detection signal is output once the positioning is complete.

That is all for the basic operation method to control with PIO.

uonelsadQ ¢ Ja1deyn .
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eOperation Mode Available in PIO Type
6 types of operation modes (PO Patterns) are available to select from.
Explained below is the outline. Also, in the table below, provides the relevant air cylinder circuit

for reference.

Operation Pattern

Description

Example for Electric Cylinder
Connection

Example for Air Cylinder
Connection (Reference)

PIO Pattern 0

Single Solenoid System
(Standard Point-to-Paint
Movement)

PIO Pattern O

Double Solenoid System
(Standard Point-to-Point
Movement)

The actuator
point-to-point movement
is available using the
same control function as
for the air cylinder.

The target position setting
(forward position and
backward position) is
available.

Speed and acceleration
settings in the actuator
movement are available.
The pressing operation is
available.

Electric Cylinder

Backward
Position Detection
(LS0)

Forward

Position Detection
(LS1)

Movement Signal

[§

STO)

A ﬁ\pring
z

1
1
1
1
[
1
1
A B 1
1
1
[
1
1
1
1

[Backward Position
Movement Signal
STO)

Forward Position
Movement Signal

Forward
Position Detection
LS1

Movement Signal
(STO).

Forward Position
Movement Signal

PIO Pattern 1

Single Solenoid System
(Point-to-Point Movement,
Movement Speed Setting)

PIO Pattern 1

Double Solenoid System
(Point-to-Point Movement,
Movement Speed Setting)

The actuator
point-to-point movement
is available using the
same control function as
for the air cylinder.

The movement speed can
be changed while the
actuator is moving if the
movement speed change
signal is input.

The target position setting
(forward position and
backward position) is
available.

Speed and acceleration
settings in the actuator
movement are available.
The pressing operation is
available.

i

Movement Speed
Change Signal
(SPDC)

L

rR1 | R2
P(Air)

Position Detection
LS0)
Forward

Movement Signal

(ST

Movement Speed
Change Signal
(SPDC)

L mmme e e e ==

Backward
Position Detection
(LS0)

rward

Position Detection
S1)

Backward Position

Movement Signal

(STO)
Forward Position
Movement Signal

(ST1)

Movement Speed

B .
A | Solenoid
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Operation Pattern

Description

Example for Electric Cylinder

Connection

Example for Air Cylinder
Connection (Reference)

PIO Pattern 2

Single Solenoid System
(Point-to-Point Movement,
Target Position Setting
(Position Data) Change)

PIO Pattern 2

Double Solenoid System
(Point-to-Point Movement,
Target Position Setting
(Position Data) Change)

The actuator
point-to-point movement
is available using the
same control function as
for the air cylinder.

The target position and
operation condition can
be changed while the
actuator is moving if the
target position change
signal is input.

The target position setting
(forward position and
backward position) is
available.

Speed and acceleration
settings in the actuator
movement are available.
The pressing operation is
available.

Electric Cylinder

Backward

Target Position
Change Signal
(CN1)

L e e e ==

d

Position Detection

(LS1)

Movement Signal
(STO).

Air Cylinder
R e -
]
PLC H 1 %
Backward !
Position Detection| 1 P(Air)
(LS0) 1
Forwar H Dredi
]
1

Target Position
Change Signal R1| R2

1
1

CN1) : P(Air)
1

Movement Signal

(ST1)
Target Position
Change Signal

(CN1)

PIO Pattern 3
(2-Input, 3-Point
Movement)

The actuator 3-Point
Movement is available
using the same control
function as for the air
cylinder.

The target position setting
(forward position,
backward position and
intermediate position) is
available.

Speed and acceleration
settings in the actuator
movement are available.
Pressing operation is
available at the points
except for the
intermediate point.

Intermediate
Position Detection|
(LS2)

Movement
Signal 1
(ST0)

Electric Cylinder

Position Detection
(LS0)

orward
Position Detection
(Ls1)

Intermediate
Position Detection
(Ls2)

Movement
Signal 1
(sT0)

Movement
Signal 2
(ST1)

PIO Pattern 4
(3-Input, 3-Point
Movement)

The actuator 3-Point
Movement is available
using the same control
function as for the air
cylinder.

The target position setting
(forward position,
backward position and
intermediate position) is
available.

Speed and acceleration
settings in the actuator
movement are available.
Pressing operation is
available at the points
except for the
intermediate point.

Movement Signal
(ST0)

Forward Position

i

Electric Cylinder

Intermediate

Intermediate Position
Movement Signal
(sT2)

Backward Position

Movement Signal
(ST1)

PIO Pattern 5
(Continuous Reciprocating
Operation)

The actuator’s point-to-
point reciprocating
operation is performed
between the forward
position and backward
position.

The target position setting
(forward position and
backward position) is
available.

Speed and acceleration
settings in the actuator
movement are available.
The pressing operation is
available.

Electric Cylinder

Backward
Position Detection:
0)

Forward
Position Detection
(LS

Continuous

Reciprocating
Operation Signal

71

uoneladQ oiseg |L'¢ I



3.1 Basic Operation I

Mser

(2) Fieldbus Type

PLC

Transfer data

' ‘\/—Awith Fieldbus
‘ -
L ies

"_c;-'il

Slave

| Slave

Command target
position, speed, etc.

Confirmation of
movement complete
(read status signal)
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[Basic Procedures for Operation]

(1]

Establish the driver parameters with using a teaching tool such as PC software.

1) If using SEP I/0O Mode in the operation modes [refer to the next page], set the
operation pattern in the initial setting. [Refer to 3.2 for details.]

2) Establish such settings as the zone (Parameter No.21 to 24) and the soft limit
(Parameter No.15) considering the system to be used.
[Refer to chapter 5 1/0O Parameter for details.]

R

(2]

Initial Setting [Refer to 3.2 and 3.9.]
Establish the settings such as the slave addresses for the field network using Gateway
Parameter Setting Tool. Set operation modes for all the connected axes.
1) Establish the settings by following the steps stated in Section 3.2.
2) Set the gateway parameters considering the system to be used.
Establish such settings as whether to use the calendar function (clock setting) and
the speed unit change during Direct Indication Mode.

N

(3]

Setting of Position Data [Refer to 3.3.]
(Note) Setting is not necessary for Direct Indication Mode.
Set the information such as the target position and speed to be used in the position data.

L

(4]

Field Network Settings [Refer to 3.4.1 and 3.4.2.]
Assign MSEP as the PLC (Master Unit).
[Refer to the instruction manuals of the master unit and PLC.]

(5]

Link to Network

1) Set the operation mode setting switch on the front panel of MSEP to AUTO side, and
reboot the power. (Field network line becomes valid by setting the switch to AUTO)
2) Once the link with the PLC QMaster Unit) is established ™*™" turn ON MON signal in
the gateway control signals "*®2. While MON Signal is ON, control from field network
is available.
Note 1 Confirm the communication is established in normal condition by referring to
Display of Field Network LEDs shown in the section of Name and Function of
Each Component in earlier pages of this manual.
Note 2 Refer to 3.4.3 Gateway Control Signals.

<

6]

Operation Control with Each Operation Mode [Refer to 3.4.4 to 3.5.]

1) Send the information of the target position, speed, acceleration/deceleration, etc.
from PLC (Master Unit) to MSEP.

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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eOperation Mode Available in Fieldbus Type
6 types of operation modes are available to select from.
Explained below is the outline.

Operation Pattern

Description

Overview

Positioner 1 Mode

In Positioner 1 Mode, 256
points of position data can be
registered at the maximum
and is able to stop at the
registered positions.
Monitoring of the current
position is also available.

PLC

Simple Direct
Mode

In Simple Direct Mode, the
target position can be indicated
directly by inputting a value.
Monitoring of the current

Target Position
Target Position No.
Control Signal N

Current Position y
Completed Position No.

Communication with Fieldbus [l

Electric Cylinder

Dedicated Cable

position is also available. Status Signal
Direct Numeric | The target position, speed
Specification acceleration/deceleration
Mode and pressing current limit can PLC

be indicated with inputting a
number. Monitoring of not
only the current position, but
also the current speed and
indicated current are
available.

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[l

Positioner 2 Mode

This is the operation mode of
the position data of 256
points at maximum set in the
position table. The
monitoring of the current
position is not available

This mode is that the
transferred data is reduced
from Positioner 1 Mode.

PLC

Target Position No.
Control Signal N

Completed Position No.
Status Signal

|

Communication with Fieldbus

Positioner 3 Mode

This is the operation mode of
the position data of 256
points 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.

PLC

Target Position No.
Control Signal J

Completed Position No. 1
Status Signal

Il

Communication with Fieldbus

SEP I/O

The same control as PIO is
available.

Refer to PIO type
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3.1.2  Parameter Settings
Parameter data should be set appropriately according to the applicaiton requirements.

(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.
Check the Chapter 5 for the parameter types and the details.
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3.2 Initial Setting
For this controller, it is necessary to have the initial setting and Gateway operation mode setting
done in the axes one by one.
The initial setting is to be performed using RC PC Software " or touch panel teaching
(CON-PTA M) And the operation mode is to be set using Gateway Parameter Setting Tool
(Ver. 1.1.0.0 or later).
(Note) See the instruction manuals of the RC PC software and the touch panel teaching for the

applicable version.

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

Note

[Preparation] Install RC PC Software and Gateway Parameter Setting Tool. 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 power, system I/O connector wires and operation mode setting switch are in MANU
condition when having the setting done.

[Step 1] Connect the PC and SIO connector on MSEP with using the cable enclosed in RC PC
Software and start up the PC software.

[Step 2] Select the initial setting of SEP from the controller menu.

E PG Interface Software for RG
Eil=

|| 7%E|m=E

Parameter  Monitor B8 Window  Help

Pozition

E | | Meomrnanm 1 mvmsc ot imsn wndo

ﬁ Check for connected axes
g Dizconnect

Addreszing axiz number

--El Re
+ @ Axis No.0O[MASEP]

Software reset
# @ Axis No.l[MASEP] Ihitial setting for SEP contraller <G
@ Axis No.Z[MASED] Time setting (T)

@ Awizs No.3[MASED] Load cell calibration (L)
o

v

@ Axis MNo.4[MASEP]
@ Awice Na SIMACSRDI

Actuator replacemant

[Step 3] Select the axis number which the setting is to be conducted.

Please select axis number.

X cancel
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[Step 4] Select the operation pattern. [Refer to 3.1.1 Basic Operation Methods.]
There are Operation Patterns 0 to 5 available for PIO Type.
Select Operation Pattern 6 if Fieldbus Type and a mode other than SEP 1/0 Mode.
Select either of Operation Patterns 0 to 5 (PIO Patterns 0 to 5) if Fieldbus Type and
SEP I/O Mode since control is the same as PIO Type.
By pressing OK after the selection is made, the display proceeds to the next step for
Operation Patterns 0 to 5, and the initial setting data is sent to the controller for Operation
Pattern 6.

10 pattern selectlAxis No.0] K

IO pattern select \

" Standard

" Speed Change
Position Change
Zin 3Pos

—

3in 3Pos

® & @ »

hduto Drive

o |

B

For Operation Pattern 0 to 5
[Refer to Step 5 for the details]

Initial setting for SEP controller[Axiz No.0l{Positioner Mode)

=————— %=
For Operation Pattern 6

Bumes |emu| z'¢ I

[Step 5] (Note) For Operation Pattern 6, proceed to Step 7.
If the operation pattern is either of 0 to 5, have the following setting. The items to set vary
depending on the operation pattern you have chosen, and will be some items that are not
shown.
Set the displayed item and click on OK button.
Statement in a bracket is the setting at the delivery.
. Operation Pattern
No. | Setting Item (ggf'i:g dsl?vnegr?/) Description (O : Available for Setting)
0 1 2 3 4 5
1 |Solenoid Single/Double [Single : Actuator is operated with a control
System (Double) same as Single Solenoid. ololo
Double: Actuator is operated with a control
same as Double Solenoid System.
2 |[Stop Signal |Use/ This is available only if Single is selected in
Not to Use No.1. ololo o
(Not to Use) When the PAUSE signal (*STP) is used,
select “Use”.
3 |Input Signal [Continuous This is available only if Double is selected in
System Operation Type [No.1.
/Momentary For the signal sent from PLC to MSEP, select
Operation Type |“Continuous Operation” (level signal) or
(Continuous “Momentary Operation” (edge signal).
Operation (Reference) Double Solenoid Circuit
Type) AllB o|o|oO ¢}
Solenoid A A [Solenoid B
Solenoid A Control Signal —'I\\ l Eﬁ
Solenoid B Control Signal R1 | R2
W A P (Air)
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Setting Range

Operation Pattern

No. | Setting Item (Set in delivery) Description (O : Available for Setting)
0 1 2 3 4 5
4 |Intermediate |Both Solenoid |This is available only if Operation Pattern 3 is
Stop System |ON/ selected. Select whether to have the
Both Solenoid |movement to the intermediate point
OFF performed with the forward end movement
(Both Solenoid |[command and backward end movement
OFF) command both being turned OFF or both
turned ON. o
In the case the same use procedure as for
5-port 3-position electromagnetic valve is
applied, select “Both Solenoid OFF”.
In the case that the same use procedure as
the time when two units of the 3-port single
solenoid electromagnetic valve, are used,
select “Both Solenoid ON”.
5 |Servo Use/ When “Not to Use” is selected, the
Control Not to Use servo-motor is automatically turned ON after
(Not to Use) the power input. 0|00 |O0 |0 |0
When “Use” is selected, servo is turned ON
only while CON signal of the input IN3 is ON.
6 |Home AUTO/MANU |[If AUTO is selected, the home-return
Position (MANU) operation is started automatically when the
Operation servo is turned for the first time after the
power is supplied. O|lO0|O0O|]O|0]|O0O
“MANU” is selected, the home return
operation is performed with the first
movement signal (STO) input.
7 |Output Limit Switch Select the output system for the positioning
Signal Type |OQutput/ complete signal.
Completed * Limit Switch Output
Position Output After home return operation, it turns ON
(Limit Switch) when in the range of

forward/intermediate/backward
positioning width no matter of servo
ON/OFF or the movement if there is ore
there is not.
Intermediate Point is reached : LS2 ON
Forward End is reached. :LS1ON
Backward End is reached. : LSO ON

» Completed Position Output
When the actuator reaches the target
position, it is turned ON. This signal
turns OFF with the servo being OFF.
When the servo-motor is turned ON
again and the current position is within
the positioning width, it is turned ON.
Intermediate Point is reached : PE2 ON
Forward End is reached. :PE1 ON
Backward End is reached. :PEO ON

(Note) It becomes OFF before home return

operation no matter which output
method.
[Refer to Section 3.8.2 for the details.]

78




Mser

No.

Setting Range

Setting ltem | s ot i gelivery)

Description

Operation Pattern

(O : Available for Setting)

1

2

3

4

5

Output Oto2
Signal (0)
Selection

If “Use” is selected in No. 5 Servo Control,
select the combination of the used output
signals considering the operation pattern.
Select 0 if “Not to Use” is selected.
» For Operation Patterns 0 to 2 and 5,
select from the combinations 0 to 2 below.
0:0UT2 =HEND
OuUT3 =*ALM
(No servo-on signal output)
1:0UT2 =8V
OuUT3 =*ALM
2 :0UT2 =HEND
OUT3 =8V
» For Operation Patterns 3 and 4,
select from the combinations 0 and 1
below.
0:0UT3 =*ALM
(No servo-on signal output)
1:0UT3 =8V
[Refer to Section 3.8.2 for the details.]

Bumes |emu| z'¢ I
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[Step 6] The confirmation window for controller reboot opens. Click “Yes”.

Confirmation

[Step 7] The initial setting needs to be held on all the MSEP composition axes. In the case that

multiple axes are connected, repeat the Steps 2 to 6.
Once the setting on all the connected axes is finished, close RC PC Software.

We now move on the Gateway operation mode setting.

[Step 8] Start up Gateway Parameter Setting Tool.
The following window appears. Select MSEP GW and click OK.

Select Toit type.

" RNEONET G

O mErp cu

[Step 9] The connected MSEP (unit number) becomes available to select. Select the unit number to
be connected and click on the OK button.

Connection Check

Gelect GW Unit.

b HA<—
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[Step 10] Main Window is displayed.

il Parameter Configuration Tool for IAI GateWay Unit : =00 x|
File Setting Monitor  Help
)=
: P : Ax |
! Port Config @ Read | Write is I |D | |D T
H b |
[ | | [ 1 |
Network Type | Axis | Simple [ Pointl | Full [ Point2 | Point3 [#EP I/0
0 Z Z Z Z Z Z
Address I 'I 1 - - - - - -
2 . - - - . .
Baud Rate I Vl 3 - - - - - -
a . - - - . .
: 5 - - - - - -
Information A - = = = - -
- = - - - - - -
size aw | sw | 2w | 1u [niwnle]|
Firmware Wersion:
Bandrate (bps): 230400 Pore:CON7 [ 1.1.0.0

[Step 11] Reading is started from MSEP to PC. Click on the “Read” button and a confirmation
window appears. Click on the “Yes” button.
Once the parameter reading is completed in normal condition, the reading complete
window opens. Click OK.

1it| Parameter Configuration Tool for IAI GateWa =10 ]
File Setting Manitor Help
[0 ||
: . A - -
Dort Config Read | Write i= Typ |u ] |0 j
]
[ I I [ | |

Network Tyvpe

axis | simple | Poincl | Full | Pointz | Poinc3 [3EP Is0|
D - - - - - -

Address
Confirmation =] - - - -

Baud Rate I - - - -

Are the parameters read from - - - _
the Gateway unit correct?

Information

—
—_
Firmware Wersion:

[Baudrate (bps):230400  Port:COM7 i 7 | 1.0

| sw 20 10 | nibhle

<

Infnrmatinn

{ i Meading the paramctcr From the Gatoway unit was
successhul.

|
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[Step 12] For PIO Type, proceed to Step 13.

The parameters input to MSEP are listed as shown below. Indicate the node address
(station) of MSEP on field network in Address.

i) Parameter Lonfiguration 1ool for 1Al Gateway Unit i =10} x|
File  Setling Monibor  Help
D&
Port Config | Read ‘ Write |M9e Twwe 0 'I 0 vI
|
1 1
Network Typs | DeviceNet ax1s | sample | points | rury | pointz | poines [ser 10|
0 = & = = = =
Address n - 1 - - - - - -
o
Baud Rate I.'ﬂi.i‘: o 3 3 - e = T = z
3 = = = = = =
: B - = = - - =
rinformation 5 - - - . - -
our — Z0 byLe 7 5 = A= - = o
_Size | 44 &9 | 2w | 1w | nibble |
In — 20 byte
Firmware Version: FFOO
ModuleVer. : 2.03
Randrate (hpa) : 230400 Port:COMT A A T )

&Caution for CC-Link Type station setting
In the following slave, set the value the number of occupied station is added to the

current station number.

: =
Port Config | Read | Write |%Xi= TEP 18 =l
|
I | [
Network Type |CC—Link Axis | Siwple | Pointl | Full [ Pointz
0 FE
Address Il j 4
2 *
Baud Rate I 10Mbps j 2 *
4 *
. L *
rIntormation | 5 +
Hode — Ver.2 mode ‘ 7 *
Femote net size a e

Extend Cyclic setting — octuple
Station Ont — & station

[Step 13] Set the number of axes (two axes in unit) used in each operation mode. If the system is

82

used in Positioner Modes 1 to 3, Simple Direct Mode or Positioning Mode, input the total
number of the axes in 1) in the figure below. Input the total number of axes in 2) if using in
SEP I/0O Mode. Note that 1) and 2) cannot be used at the same time.

iii] Parameter Lonfiguration 1ool for 1AL Gateway Unit e r 1 ) = = 2)
File  Selling  Munilor Help

my{=2]=
; I~ 1 . =l
Port Config | Read ‘ Write | M2 Trpe '_I
: [ I g | 1
Network Typs | DeviceNet ax1s | sample | point 4 Qrointz | roines [ser 1/u0]
| 0 % N = 2 =
6
Address n - 1 = = - = =
I |
Baud Rate 3 - - - - - -
a = = - = x =
; 5 - - - - - -
rinformation 5 - - - . - -
our — Z0 byLe 7 5 = A= - = o
_Size | 44 &9 | 2w | 1w | nibble |
In = 20 byte
Firmware Version: FFOO
ModuleVer. : 2.03
Randrate (hpa) : 230400 Port:COMT A A T )
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[Step 14] Once the setting of the number of axes is done, the cells for the operation mode settable to
each axis turn to blank in response. For PIO Type and SEP I/0 Mode, “*” is displayed for a
number equals to the number of set axis.

iii) Parameter Configuration Tool for IAI GateWay Unit - 8 [l A
i SRR WELEE e
M| &
Bort Config ‘ Read | write |48 Tve m
Network Type |DaviceNet
Address | n I
Baud Rate ]'\ Lo I

-Information-

dut 20 byte
In — 20 byte

Firmware Veraion: FFRAR
HoduleVer. : 2.03

\BaudraLe (bps) : 230400 PurL: COMT7 1.1.0.0

[Step 15] Click on a blank cell and “*” shows up. “*” mark means that an operation mode is selected
for each axis.
Select an operation mode [refer to top in Chapter 3] for 2 axes in a unit. If clicking on a cell,
“*”» shows up for 2 axes together. If clicking a cell showing “*”, the mark turns to “(*)". “(*)”
means it is a reserved axis, which is to be set when not using even though the actuator is
connected.
If clicking on a cell with “(*)” mark for the reserved axes shown on the two axes, the cell
turns back to blank.
(Note) Even if the total number of the used axes is an odd number, make the last axis in

reservation to get an even number.

iiil Parameter Configuration Tool for TAI GateWay Unit —|= ﬂ
File Setting Monitor Help
O==E
o . |
Port Config | Read | Write |18 T 12 = 10 =
| |
~

T I I T T I
Network Type |DeviceNet Axis | imple [ Pointl [ Full [ Point2 | Poincd [3EP I/0
&

Address IU h 1 *
= 2 1
Baud Rate IAuto 1+ 3 =

o=

]
*

(2

Information
out — B8 bhyte

@

(]
*

|

(4
E
L

In — 88 byte

Firmware Version: FFg8
ModuleVer. : 2.03

[Baudrate (bps): 230400 Port:CONMT | 1.1.0.0

[Step 16] To be conducted only for EtherNet/IP type (If not applied, go to Step 17)
Click on Setting in the menu and select EtherNet/IP Setting, and the setting window of the
IP addresses, subnet mask and default gateway. Establish the setting that suits to your

use.
m Parameter Configuration Toal for TAT Gate'Way Unit
i (5567) oror
(][ Specialty Parameter {] EtherNet/IP Setting @
Port Config 7
By " : Write
TimeSetting(T) IP address 192 | 'ﬁ . ]_EI 5 ’_0
Unit No.{U o
Nej 2
S l Ftherhlet/TP Setting(D) l Ot T ——| Subnet mask 255 |255 [255 | o
J
aAAT
Default gateway o a. 0| _ ]

83
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[Step 17] Write the edited operation mode setting parameters to MSEP. Click on the “Write” 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.

ii] Parameter Configuration Tool | =10 x|

. |
Write il““s Tip |8 |;| |0 | *l
[ [ |

[ |
axis | Simple [ Pointl | Full [ Pointz | Point3 [sEP 10|
0 * _

File Setting Monitor Help

[0 { e )

Port Config | Read

Network Type |DeviceNet

Address I 0 -l 1 !
Confirmation Hl =y _

Eaud Rate IAuto * -
@ Are the transmitted parameters correct? -

Information

ut — 88 byte Ves | o I _
gy | 2w | 1w | nibble]
In — &8 byte
| e |
- =
Firmware Wersion: FF88
HoduleVer. : .03
[Baudrate (bps):230400  Port:COMT <7 | 1.1.0.0
Information |

@ Transmitting the parameter to the Gateway unit succeeded,

[Step 18] A confirmation window for Gateway Unit reboot opens. Click “Yes” to accept the reboot.

Confirmation |
@ Is the Gateway unit reactivated?
es | Mo I

[Step 19] After rebooting, a confirmation window for parameter reading appears for confirmation of
the written contents. Click “Yes” 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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3.3 Setting of Position Data

P10 Type makes an operation based on the position data (position, speed, etc.) set in advance
in the position table. Set the target position (forward end, backward end and intermediate point

(Note)y first.

(Note) The setting may not be made for some operation modes.
Forward End Intermediate Backward End
Positilon Pointhosition Positilon

] 5 ! 5
| i :
Actuator

The values in the position table can be set as shown below.

[1] Settings in common for all operation patterns

For Operation Patterns 1 and 2, there are additional settings to be conducted separately in
[2] and [3] to be referred for the setting process.

Example for Position Table Setting (when Operation Patterns 0 to 5 and Operation Pattern 6 of SEP

1/0 Mode)
2) Position | 3) Speed 4) Pressing | 5) Pressing 6) Acceleration | 7) Deceleration | 8) Energy-Saving
1) Position Name [mm] [mm/s] Force Width [G] [G] Settin
[%] [mm] 9
Backward End | 4 o, 50.00 0 0 0.1 0.1 0
Position
Forward End 1 20000 | 50.00 70 1.00 0.1 0.1 1
osition
Intermediate 100.00 | 50.00 0 0 0.1 0.1 0
Point Position
Example for Position Table Setting (when Operation Pattern 6 and except for SEP 1/O Mode)
- 4) Pressing |5) Pressing . . Qo
1) Position Name 2) E:rsnl;lon 3) [Sr;)reisg] Force Width 6) /[Ag]celeratlon 7) [Ez;e]celeratlon 8) gggirr?y Saving
[%] [mm] 9
0 0.00 50.00 0 0 0.1 0.1 0
1 50.00 50.00 70 1.00 0.1 0.1 1
100.00 50.00 0 0 0.1 0.1 0
255 | | | |

gripper.
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].

&Caution: The input value is treated as the angle for the rotary actuator and lever type

85
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1) Position Name (No.)-- It shows the position the actuator moves towards.

2) Position [mm] ««xs-seeeeeeeee It is the coordinate value for positioning. Input the position from the
home position.

/I\ Caution: (1) For gripper type
Setting is to be conducted with the basis on one finger. 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) For rotary type

Set the coordinates from the home position in angle.

3) Speed [mm/g] ----wxxxeeeeeses Set the speed in the operation.

Do not attempt to input a value more than the maximum speed

[refer to the caution note below] or minimum speed "¢ Y.

(Note 1) The minimum speed differs depending on the type of the
actuator. Refer to the values stated in the Chapter 7
appendix or the following for the calculation.

Minimum speed [mm/s] = Lead length [mm] / No. of Encoder Pluses /

0.001 [s]

4) Pressing Force [%]----- Set a value other than 0 here and the pressing operation is
available. Set a pressing torque (limit current value) in %. The
setting range differs depending on the actuator. Refer to the
instruction manual of each actuator or the section for pressing force
and current limit in the appendix for the details. If the value is set to
0, the normal positioning operation is performed.

The speed for the pressing operation is set in Parameter No.7.
If the setting of 3) is lower than the pressing speed, the pressing
process will be conducted with the speed of 3).

&Caution: If the pressing speed is changed, the pressing force may differ from that
specified in 7.2 List of Specifications of Connectable Actuators.
When the pressing speed is changed, make sure to measure the actual
pressing force before start using.

5) Pressing Width [mm]----- Set the width for the pressing operation.
The amount of the pressing width in front of the movement target
position (forward end and backward end) is the point to start
pressing operation.

3) Set it as the “Speed”
/Set the pressing speed in Parameter No. 7

2) Set is as the “Position”

Actuator Operation / X : When the pressing force set within
'«— ' the pressing width, reaches,

Pressing Width the pressing operation is completed.
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[Pressing towards Forward End or Intermediate Position]

e P

Speed

[

(Position complete

Pressing Complete
signal output)

Backward End Pressing
Start Position Forward End
(Intermediate)

[Pressing towards Backward End or Intermediate Position = Pulling Action]

Backward

o — ﬁﬂ
—

Time «¢

Pressing Complete

Speed

(Position complete
signal output)

N

Backward End
(Intermediate)

T
Pressing Width E '
<_ ’ 1

1
Pressing Forward End

Start Position

E Pressing Width
—P

P Time
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6) Acceleration [G]---w«-++--= Set the acceleration at operation.

7) Deceleration [G] ===+ 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
9800mm/s per second
0.3G: Acceleration capable to accelerate up to 9800mm/s x 0.3 =
2940mm/s per second

Speed
A

9800mm/s |- - - - __

2940mm/s

0.3G

» Time

JEENGY [P SR N

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

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

(2) 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.

(3) 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.

8) Energy-Saving Setting ---Set this to 1 (effective) and the servo is turned OFF automatically in

a certain time after the positioning is completed for power saving.
The time setting is to be conducted in Parameter No.10 Automatic
Servo-OFF Delay Time, and the time setting can be selected from 1
to 9999 [sec.].

Operation after Positioning

Complete Parameter No.

Setting

0 |Keep the servo ON -

1 Automatic servo-OFF in a certain 10
time

& 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 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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[2] Additional Setting Items for Operation Pattern 1
Set the position and speed for the speed change as well as the position data.

Example for Position Table Setting

Position Name 9) Speed Change 10) Changed Speed
Position [mm/s]
[mm]
Backward End
Position 60.00 Input changed speed
Forward End Position \ 40.00 Input changed speed

9) Speed Change Position [mm] -+ It is the coordinates to change the speed during the
movement to the forward end or backward end, which the
value is to be input from the home position.

10) Changed Speed [mm/s] -+----+++*+ Set the speed after change.

[3] Additional Setting Items for Operation Pattern 2
Forward End Position 2 and Backward End Position 2 after the target position change can be
additionally set.

Example for Position Table Setting

1) Position Name | 2) E;ziiﬁon 3) [Snp:;?g] 4) E/gjzzing 5) \[Fl’r\]l:izrs]ing 6) [AGc]ceIeration 7) [DGeiceIeration 8) ggﬁirgg-Saving
Backward End |~ 000 | 50.00 0 0.00 0.10 0.10 1
Forward End | 200.00 | 50.00 70 30.00 0.10 0.10 0
JhBackward | 4600 | 50.00 0 0.00 0.10 0.10 1

12) Poward End | 100,09 | 50.00 60 10.00 0.10 0.10 0

11) 12) Backward End Position 2, Forward End Position 2
---------------- The target position changes as shown below depending on
ON/OFF of the target position changeover signal (CN1).

Target Position Change Signal (CN1)
ON OFF

At movement towards
forward end

At movement towards
backward end

Forward End Position 2 Forward End Position 1

Backward End Position 2 | Backward End Position 1
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3.4 Fieldbus Type Address Map

3.4.1

PLC Address Construction by each Operation Mode

The PLC 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 — MSEP Input (n is PLC output top word address to MSEP) "¢ ")

PLC Output |Simple Direct| Positioner 1 In(ljjilczggz)n Positioner 2 | Positioner 3 SEP 'L/(t) 21 | Details
Area Mode Mode Mode Mode Mode Mode "o*¢2)
n Gateway Control 0 343
T ol N1 Gateway Control 1 o
Z 0 n+2 Demand Command
g <_CE n+3 Data 0
o £ h+4 Data 1 349
';;)J & n+5 Data 2 o
= n+6 Data 3
n+7 Occupied Domain ™° ¥
Specified (S;%nr;[;?/l Each axis
n+8 Position No. I input port
PTar.g'et Occupied Tar'g.et (Axis No.0) Pos!tlon No. number
osition D . “(Note3)|  Position (Axis No.0)
: omain ; - Oto4
(Axis No.0) (Axis No.0) Control Assignment (Axis No.0 to
n+9 Signal Domain for 7) '
(Axis No.0) | Axis No.1
Specified Specified
n+10 | Position No. | Position No. P .
. . Positioning | Assignment
g ——Olen Gxalen | Do r
<_? n+11 Signal Signal (Axis No.0) Axis No.1
g (Axis No.0) | (Axis No.0)
S n+12 Speed
CUJ) Gy (Axis No.0) Assignment 3.4.4
o Domain Nete 3) Acceleration/ D_omaln for to
<< | n+13 Deceleration Axis No.2to 7 3.4.8
3 Assignment (Axis No.0)
3 Domain for Pressing
S | nt14 | Axis No.1 Assianment Current Limit
38 Don?ain for |(Axis No.0) | Assignment
Axis No.1 Control Domaln for
n+15 ’ Signal Axis No.2
(Axis No.0) and later
n*16to ‘Domain for
n+23 | Assignment | Assignment Axis No.1
Domain for | Domain for Assignmént
n+24 to AXi; |N?'2 Axis IN?.Z Domain for
n+71 and fater and fater 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 SEP I/0O Mode occupies 10 words no matter how many axes are connected.
Note 3 This is the domain occupied unconditionally. Therefore, this domain cannot be used for any

other purpose.

together with other modes.
» For CompoNet, only Positioner 3 Mode and SEP I/O Mode are available for
selection.

& Caution: <« The mode can be selected for each slot, however, SEP /O Mode cannot used
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« MSEP Output — PLC Input (n is PLC input top word address from MSEP) "¢ ")

PLC Intput |[Simple Direct| Positioner 1 Inc?ilcr:fign Positioner 2 | Positioner 3 SEP 1/O Details
Area Mode Mode o, Mode Mode Mode Mt 2)
n Gateway Status 0 343
&3 _nt Gateway Status 1 =
% < | n+2 Response Command
g 81 n+3 Data 0
c
a 6| n+4 Data 1
% § n+5 Data 2 349
= | nt6 Data 3
n+7 Occupied Domain "
Completed Status
Position No./ Signal/ Each axis
n+8 Current Simple Alarm| Completed | output port
Current Position Position ID Position No. | number 0 to
(Axis No.0) : (Axis No.0) | (Axis No.0) 4
(Axis No.0) - .
. Assignment | (Axis No.0 to
Status Signal -
n+9 (Axis No.0) Domain for 7)
) Axis No.1
© Completed Position No./
o n+10 Simple Alarm ID Command | Assignment
ﬁ (Axis No.0) Current Domain for
@ Status Signal (Axis No.0) | Axis No.1
= n+11 .
S (Axis No.0)
2 Current .
& n+12 Speed Assignment 344
» . Domain for to
¢ (Axis No.0) Axis No.2 to 3.4.8
<>Ls Occupied 7
E n+13 Assignment Domain for Domain
3 Axis No.1 (Axis No.0)
c
S | nt14 ?&?Sg%ﬁ Assignment
O Status Sianal Domain for
n+15 s NoJo, | Axis No.2
( XiS V0. ) and later
Assignment
n+16 to .
Domain for
n+23 .
. . Axis No.1
Assignment Domain for Assignment
n+24 to Axis No.2 and later Domain 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 SEP I/0O Mode occupies 10 words no matter how many axes are connected.
Note 3 This is the domain occupied unconditionally. Therefore, this domain cannot be used for any

other purpose.

together with other modes.
» For CompoNet, only Positioner 3 Mode and SEP I/O Mode are available for

selection.

& Caution: +« The mode can be selected for each slot, however, SEP /O Mode cannot used
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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 field
network, however is described together(N"te) for the networks of the same address assignment.
Note Order of address maps for each field network

1) DeviceNet and CompoNet N "

2) CC-Link

3) PROFIBUS, EtherNet/IP, EtherCAT

Note 1 For CompoNet, only Positioner 3 Mode and SEP I/0O Mode are available for
selection.

For CC-Link

Station Type: Ver. 2 Remote Device Station

Extended Cyclic Setting/Occupied Station Number Setting:

Register the setting displayed on Gateway Parameter Setting Tool to the host. [Refer to 3.2
Initial Setting]

(Connection cannot be established with other ways)

& Caution:

* If SEP I/O Mode is selected, all the axes connected to MSEP are involved in SEP 1/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 and Direct Indication Mode

In the table below, shows the address map when eight axes of MSEP are operated with a
combination of Simple Direct Mode and Direct Indication Mode in four 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




Mscer

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

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

Direct Indication Mode 0

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

between MSEP and PLC)

PLC — MSEP MSEP — 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 Cpntrol 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 Cpntrol n+16 to n+19 Axis No.2 S_tatus
Information Information

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

n+32 to n+35 Axis No.6 Cpntrol n+32 to n+35 Axis No.6 S_tatus
Information Information

n+36 to n+39 Axis No.7 Cpntrol n+36 to n+39 Axis No.7 S_tatus
Information Information
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[Combination Example 2] When number of Simple Direct Mode axes is 6 and number of

Direct Indication Mode 2
(n is the top channel number for each PLC input and output
between MSEP and PLC)

PLC — MSEP MSEP — 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 Cpntrol 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 C_ontrol n+16 to n+19 Axis No.2 $tatus
Information Information

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

N+24 to n+27 Axis No.4 C_ontrol 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 axes is 2 and number of

Direct Indication Mode 6

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

PLC — MSEP MSEP — 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 Cpntrol n+8 to n+11 Axis No.0 Status
Information Information
n+12 to n+15 Axis No.1 C_ontrol n+12 to n+15 Axis No.1 $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 axes is 0 and number of

Direct Indication Mode 8

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

between MSEP and PLC)

PLC — MSEP MSEP — 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

2) CC-Link

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

Direct Indication Mode 0
(Extended Cyclic Setting/Number of Occupied Stations:

4 times/2 stations)

PLC — MSEP MSEP — 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.0O Cpntrol RWr 00 to 03 Axis No.0O S_tatus
Information Information

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

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

RWw 0C to OF Axis No.3 C_ontrol RWr 0C to OF Axis No.3 Status
Information Information

RWw 10 to 13 Axis No.4 Cpntrol RWr 10 to 13 Axis No.4 S_tatus
Information Information

RWw 14 to 17 Axis No.5 Cpntrol RWr 14 to 17 Axis No.5 S_tatus
Information Information

RWw 18 to 1B Axis No.6 Cpntrol RWr 18 to 1B Axis No.6 S_tatus
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 axes is 6 and number of
Direct Indication Mode 2
(Extended Cyclic Setting/Number of Occupied Stations:
8 times/2 stations)

PLC — MSEP MSEP — 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 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 Status
Information Information
RWw 0C to OF Axis No.3 Cpntrol RWr 0C to OF Axis No.3 Status
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 Cpntrol RWr 14 to 17 Axis No.5 Status
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
RWw 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.
RwWw 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 axes is 2 and number of

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

8 times/2 stations)

PLC — MSEP MSEP — 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 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 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 RWr 1C 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 axes is 0 and number of

Direct Indication Mode 8
(Extended Cyclic Setting/Number of Occupied Stations:

8 times/2 stations)

PLC — MSEP MSEP — 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.0 Control RWr 00 to 03 Axis No.O 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 axes is 8 and number of

Direct Indication Mode 0

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

MSEP and PLC)

PLC — MSEP MSEP — 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 Cpntrol n+24 to n+31 Axis No.1 Status
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 C_ontrol n+40 to n+47 Axis No.3 $tatus
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 C_ontrol n+64 to n+71 Axis No.6 Status
Information Information
N+72 to n+79 Axis No.7 C_ontrol N+72 to N+79 Axis No.7 Status
Information Information

[Combination Example 2] When number of Simple Direct Mode axes is 6 and number of

Direct Indication Mode 2

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

MSEP and PLC)

PLC — MSEP MSEP — 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 Cpntrol n+24 1o 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 Status
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 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 axes is 2 and number of

Direct Indication Mode 6
(n is the top node address for each PLC input and output between

MSEP and PLC)

PLC — MSEP MSEP — PLC
Node Address L Node Address .
(Byte Address) Description (Byte Address) Description
n to n+3 Gateway Control nto 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 Cpntrol 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 axes is 0 and number of

Direct Indication Mode 8
(n is the top node address for each PLC input and output between

MSEP and PLC)

PLC — MSEP MSEP — PLC
Node Address o Node Address -
(Byte Address) Description (Byte Address) Description
n to n+3 Gateway Control nto 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.O 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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[2] Address Map for Positioner 2 Mode

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

Positioner 2 Mode.

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

PLC — MSEP MSEP — 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 nN+9 Axis No.O Cpntrol n+8 to n+9 Axis No.0 Status
Information Information

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

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

n+14 to n+15 Axis No.3 C_ontrol n+14 to n+15 Axis No.3 S_tatus
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 — MSEP MSEP — 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 to 01 Axis No.0 Qontrol RWr 00 to 01 Axis No.0 Status
Information Information

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

RWw 08 to 09 Axis No.4 Cpntrol RWr 08 to 09 Axis No.4 Status
Information Information

RWw OA to OB Axis No.5 Cpntrol RWr OA to OB Axis No.5 Status
Information Information

RWw 0C to 0D Axis No.6 Qontrol RWr 0C to 0D Axis No.6 Status
Information Information

RWw OE to OF Axis No.7 C_ontrol RWr OE to OF Axis No.7 S_tatus
Information Information
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3) PROFIBUS-DP, EtherNet/IP, EtherCAT
(n is the top node address for each PLC input and output between MSEP and PLC)

PLC — MSEP MSEP — PLC
Node Address Description Node Address Description
(Byte Address) (Byte Address)
nto 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 Control

n+16 to n+19

Axis No.0 Status

Information Information
n+20 to n+23 Axis No.1 Cpntrol n+20 to n+23 Axis No.1 Status
Information Information
N+24 to n+27 Axis No.2 Qontrol n+24 to n+27 Axis No.2 Status
Information Information
n+28 to n+31 Axis No.3 C_ontrol n+28 to nN+31 Axis No.3 S_tatus
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 $tatus
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 Status
Information Information

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

Positioner 3 Mode.

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

PLC — MSEP MSEP — 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.0 Status
n+8 g n+8 -

Information Information

Axis No.1 Control Axis No.1 Status

n+9 g n+9 -

Information Information

n+10 Axis No.2 C_ontrol 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 C_ontrol n+12 Axis No.4 S_tatus
Information Information

n+13 Axis No.5 C_ontrol 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 Cpntrol n+15 Axis No.7 Status
Information Information
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2) CC-Link
(Extended Cyclic Setting/Number of Occupied Stations: 1 times/4 stations)
PLC — MSEP MSEP — 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 70 to 7F Cannot be used.

RWw 0 Axis No.O C_ontrol 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 C_ontrol RW 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 C_ontrol RWr 06 Axis No.6 S_tatus
Information Information

RWw 07 Axis No.7 C_ontrol RW 07 Axis No.7 Status
Information Information

RWw 08 to OF Cannot be used. RWr 08 to OF Cannot be used.

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

PLC — MSEP MSEP — PLC
Node Address Description Node Address Description
(Byte Address) P (Byte Address) P
nto n+3 Gateway Control nto n+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.0O S_tatus
Information Information

n+18, n+19 Axis No.1 Cpntrol n+18, n+19 Axis No.1 S_tatus
Information Information

n+20, n+21 Axis No.2 Qontrol n+20, n+21 Axis No.2 S_tatus
Information Information

n+22, n+23 Axis No.3 Cpntrol n+22, n+23 Axis No.3 S_tatus
Information Information

n+24, n+25 Axis No.4 Cpntrol n+24, n+25 Axis No.4 S_tatus
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 Qontrol n+30, n+31 Axis No.7 S_tatus
Information Information
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[4] Address Map for SEP 1/0O Mode
Shown below is the address map for each Fieldbus when eight axes of MSEP are operated in

SEP 1/0O Mode.

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

PLC — MSEP MSEP — 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 to 7 Control Axis No.0 to 7 Status
n+8 Information n+8 Information
2) CC-Link
(Extended Cyclic Setting/Number of Occupied Stations: 1 times/4 stations)
PLC — MSEP MSEP — 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 70 to 7F Cannot be used.
RWw 00 Axis No.0 to 7 Control RWr 00 Axis No.0 to 7 Status
Information Information
RWw 01 to OF Cannot be used. RWr 01 to OF Cannot be used.

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

PLC — MSEP MSEP — PLC
Node Address Description Node Address Description
(Byte Address) (Byte Address)
nto n+3 Gateway Control nto 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 to 7 Control
Information

n+16 to n+19

Axis No.0 to 7 Status
Information
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3.4.3  Gateway Control Signals (in common for all operation modes)
When operating the system with Fieldbus, the axes are controlled via Gateway of MSEP. 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 MSEP and PLC)

PLC — MSEP (PLC Output) MSEP — 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 bsS b4 b3 b2 b1 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 bo

Control signal 0 < N © © ~
z|lo|lE|a| | < Q@ |e I8 ls|813138]|0
S1g|2[8|35|3 =58/ ¢|g|2|8|s|g|¢g
S jw | =TI o |7 Z|F|2|2|2|2|=
N —

——
Each type of control status monitoring output signals

Address n+1

o
~
o
[o)]
o
a
o
B
o
w
o
N
o
art
o
S

b15 b14 b13 b12 Db11 b10 b9 b8

Control signal 1

MNT7
MNT6
MNTS
MNT4
MNT3
MNT2
MNT1
MNTO
LNK7
LNK6
LNK5
LNK4
LNK3
LNK2
LNK1
LNKO

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

Control
signal 0

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

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Cannot be used.

Control
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 signal 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
Gateway that requires a reboot is occurred.
b11 ALMH A -
(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. B
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.
o b5 [Refer to Gateway alarm codes in Chapter 6.
Troubleshooting for details.]
b4 | ALMC1 to 128 -
b3
b2
b1
b0
b15 MNT7 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
b12 MNT4 _
b11 MNT3
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 _
b3 LNK3
b2 LNK2
b1 LNK1
b0 LNKO
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3.4.4  Control Signals for Positioner 1/Simple Direct Mode

/I\ Caution: This mode is not applicable for CompoNet.

To select the mode, use Gateway Parameter Setting Tool. All the modes can be used only by
indicating a position number.

Positioner 1 Mode :Operation is performed by indicating a position number from the operation
modes of the position data set in the position table.

Simple Direct Mode : 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
. A Indirect control
Ro?uon;iyg:der x: Disabled Remarks
Positioner 1 Simple
Mode Direct Mode
Home-return
. O

operation

Positioning operation Positioner 1 Mode : These items must be set
in the position data table.

A o Simple Direct Mode : For those other than the

target position, it is
necessary to set the
position data.

Speed and These items must be set in the position data

acceleration/ A table.

deceleration setting

Pitch feed A These items must be set in the parameters.

(incremental)

Pressing operation A These items must be set in the position data

Speed change during A table.

movement

Operation at different

acceleration and A

deceleration

Pause O

Zone signal output A Zones are set using parameters.

P10 pattern selection x

(1) PLC Address Composition
(m is PLC input and output top word address for each axis number)

PLC — MSEP (PLC Output) MSEP — PLC (PLC Input)
Target Position (0 7 m to m+1 Current Position m to m+1
Specified Position No. m+2 Completed Position No. m+2

(Simple Alarm Code)
Control Signal m+3 Status Signal m+3
[Refer to Section 3.4.2 for the address maps for each Fieldbus.]

Note 1 For Positioner 1 Mode, it is unnecessary to indicate the target position with a value. It will be
disregarded even if written in.
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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 I/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.

* It is not necessary to have this setting done for Positioner 1 Mode.

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 b1 bo

Target Position
(Lower word)

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

Target Position
(Upper word)

(Note) If the target position is a negative value, it is indicated by a two’s complement.

Address m+2

N
o
(o]
o
()]
o
'S

b15 b14 b13 b12 b11 b10 b9 b8 b b3 b2 b1 b0

Specified ©
Position No. | | | | S I I B S 13185
&_) 8 8 8 o | o | o | a
Address m+3
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 b1 bo
Control Signal u
— + 1 o
& I I I 8 8 I Cj SRR g b
o = = = %) 4 w I %)
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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 bO

\ 4

Current Position
(Lower word)

Address m+1
b15 b14 b13 b12 b11 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 indicated by a two’s complement.

Address m+2
b15 b14 b13 b12 b11 b10 b9 b8

o
N
o
»
o
()]
o
'S

b3 b2 b1 b0

Completed
Position No.

PM128
PM64
PM32
PM16

PM8
PM4
PM2
PM1

Address m+3

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 b1l b0
Status Signal * . - « A . . w A A
Slo|g| ¥ | 53| |5|3|2|8|8|¢
T|oc |98 S| < o | S| T |a
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(3) I/O signal assignment
(ON = Applicable bit is “1”, OFF = Applicable bit is “0”)

Signal Type Bit Symbol Description Details
32-bit signed integer indicating the current position
Unit: 0.01mm
Available range for Setting: -999999 to 999999
Target 32 bits Set the target position with the value from the home
Position Data - position. 3.8.1(21)
(Example) If +25.40mm, input 000009ECH (2540 in
decimal system).
(Note) Input the negative value using a compliment of
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
PSp}:\_lele'\? 18 bt'ts ﬁglztg software. 3.8.1(21)
osition No. aa 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
o15 BKRL | ON: Brake release, OFF: Brake activated 38.1119]
- b14
a b13
=}
) Elf - Cannot be used. -
S
o b10
b9
+Jog
b8 JOG+ ON: Movement against home position, OFF: Stop 3.8.1 [12]
b7 JOG- | 7999 N _
ON: Movement toward home position, OFF: Stop
b6 - Cannot be used. -
Control Jog/inching switching
Signal b5 JisL ON: Inching, OFF: Jog 3.8.1014]
Servo ON command
b4 SON | ON: Servo ON, OFF: Servo OFF 38.105]
Reset
b3 RES A reset is performed when this signal turns ON. 38.104]
Pause
b2 STP ON: Pause, OFF: Pause release 3.8.1[10]
Home return
b1 HOME Home-return cpmmanq with this signal QN, ' | 38.1[6]
command carried on till complete even if the signal is
turned OFF on the way
Positioning start
b0 CSTR Movement command gxecuted with th|§ S|gnal' ON, | 38.1(7]
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”)

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 000003FF4 (1023mm |3.8.1 (21)
in 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
Completed width after moving to the target position.
Positi In the case that the position movement has not been
osition No. . PM1 to . o §
. 16 bits performed at all, or during the movement, “0” is 3.8.1(21)
(Simple PM128 . . .
Alarm Code) output. Read it by turning PEND Signal ON after
movement.
The simple alarm code (refer to Chapter 6
Troubleshooting) is output while an alarm is issued
(ALM of Status Signal is ON).
b15 EMGS | This signal turns ON during an emergency stop 3.8.1[2]
b14 CRDY 'tl)':;is signal turns ON when the controller is standing 3.8.1[1]
“ON” for the current position within the zone 2 set
b13 ZONE2 |189° o
The zone range setting is necessary for the
- parameter.
§- “ON” for the current position within the zone 1 set 381 M
= range
g b12 ZONET The zone range setting is necessary for the
parameter.
b11
b10 - Cannot be used. -
b9
This signal turns ON at either of positioning
Status complete, home return complete, pressing complete
Signal b8 MEND or pressing failure, and turns OFF at movement start. 38.1[19]
It is OFF before movement.
Light error alarm output
b7 ALML It turns ON when a message level error is issued. 3.8.1[20]
b6 — Cannot be used. -
b5 PSFL “ON” for pressing and a miss 3.8.1[18]
This signal turns ON when operation standby is
b4 SV complete (Servo is ON). 3.8.1[9]
b3 ALM This signal is ON while an alarm is generated. 3.8.1[3]
b2 MOVE | This signal is ON while in movement. 3.8.1[8]
This signal turns ON at home return complete and is
b1 HEND |kept unless the home position is lost due to a fact 3.8.1[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 3.8.1[9]
not turn ON when pressing operation is failed.
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3.4.

5  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
function

O: Direct control
A Indirect control
x: Disabled

Remarks

Home-return
operation

O

Positioning operation

Speed and
acceleration/
deceleration setting

Pitch feed (inching)

Pressing operation

o |0 O |O

Selection can be made from the pressing
method same as CON type such as PCON and
that same as SEP type such as PSEP.

Speed change during
movement

(@)

Operation at different
acceleration and
deceleration

Pause

Zone signal output

>0

Parameters must be set.

P10 pattern selection

(1) PLC Address Composition

112

(m is PLC input and output top word address for each axis number

PLC — MSEP (PLC Output)

MSEP — 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

Acceleratlpn/ m+5 Cannot be used. m+5
Deceleration

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 I/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/sec or 0.1mm/sec) 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 FFH) can be set in PLC.

Set Value 0 127y FFu
(50 in decimal system) (255 in decimal system)
|

|
Pressing current Limit 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 0EOQ “Overloaded”.

e The command current is expressed using 2-word (32 bits) binary data (Unit: 1mA).

e The current speed is expressed using 1-word (32 bits) binary data (Unit: 1.0mm/sec or
0.1mm/sec).
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)

114

1 word = 16 bit
Address m < g
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS b4 b3 b2 bl bo
Target Position
(Lower word)
Address m+1
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS b4 b3 b2 bl bo
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 bS5 b4 b3 b2 bl bO
Positioning Width w <
N © <o) <
(Lower word) Cl8le|g 2|88y sl lalelow|s| -
N e |lod|F || =] Y]
Address m+3
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS b4 b3 b2 b1 bO
Positioning Width o | 3| & o
(Upper word) N A 5 ™
| I | | I | s | &8l =
I © ™ 9
0 139 - ©
Address m+4
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 b1 bo
Speed © <
(R g § g § SBR[ Y|l ~]| ]|~
dle|ls |||
Address m+5
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bO
Acceleration/
Deceleration | | | § @ 3 & © © < ~ _
Address m+6
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bSs b4 b3 b2 bl bO
Pressing Current
Limit I I I § 8 S| YL | o] x| |«
Address m+7
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 b1 bO
Control Signal w
— I + ! o
x| O |lx|w» | o | o e | IR RE|Z|E
02|02 9|9 S|lo|lc|o|2]8
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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 bO

\ 4

Current Position
(Lower word)

Address m+1
b15 b14 b13 b12 b11 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 indicated by a two’s complement.

Address m+2
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Command w <
Current © | o | 18|12 | J| ]| o ]| o
= N <t o ©
~ o
(Lower word) glel=lele|le|s|&|¥ |0 |ow| | @] F | 8~
& 2 Ce) < Y -

Address m+3
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4

o
w
o
N
o
A
o
o

Command © < N ©

Current | | | | | | {II| |3

LS . )

(Upper word) 3 o p ©
le] N ~—

Address m+4
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Current Speed

(Note) If the current speed is a 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 bo

Cannot be used.

Address m+6
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Alarm Code

Address m+7

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
Status Signal " 5 ~ - A . . w A a
S22z | &3 |5|5|3|3|a|z
oo | QI8 S | < a <2 ||
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(3) I/O signal assignment
(ON = Applicable bit is “1”, OFF = Applicable bit is “0”)

3.4 Fieldbus Type Address Map I

Signal Type

Bit

Symbol

Description

Details

Target
Position

32 bits
Data

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.

3.8.1(22)

Positioning
Width

32 bits
Data

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.

3.8.1 (22)

PLC Output

Command
Speed

16 bits
Data

16-bit integer

Unit: 1.0mm/sec or 0.1mm/sec (It is set to 1.0mm/sec 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/sec, input 09ECy (2540 in decimal
system).

It may cause an alarm or a malfunction if executing a

movement command with O or a value more than the

maximum speed of the actuator.

3.8.1 (22)

Acceleration/
Deceleration

16 bits
Data

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 001EH (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.

3.8.1(22)

Pressing
Current
Limit

16 bits
Data

16-bit integer
Unit: %
Available range for Setting: 0 to FFy
7F1=50%, FF4=100%
Indicate the current value for pressing operation.
(Example) When setting to 50%, indicate FFy * 50%
=255 * 50% = 127 (Decimal Number)
= 007FH
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.

3.8.1(22)
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Signal Type Bit Symbol Description Details
Brake release
b15 BKRL ON: Brake release, OFF: Brake activated 3.8.1[19]
Absolute position commands are issued when this signal
b14 INC is OFF, and incremental position commands are issued 3.8.1[13]
when the signal is ON.
Push direction specification
ON: Movement against home position, OFF: Movement
b13 DIR toward home position 3.8.1[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 3.8.1116]
b11
b10 - Cannot be used. -
b9
- +Jog
a3 b8 JOG+ ON: Movement against home position, OFF: Stop
g Control ~Jog 3.8.1[12]
o Signal b7 JOG- | ON: Movement toward home position, OFF: Stop
T b6 — Cannot be used. -
Jog/inching switching
b5 JISL T ON: Inching, OFF: Jog 3.8.1114]
Servo ON command
bd | SON | 5N Servo ON, OFF: Servo OFF 3.8.109]
Reset
b3 RES A reset is performed when this signal turns ON. 3.8.114]
Pause
b2 STP ON: Pause, OFF: Pause release 3.8.1[10]
Home return
Home-return command with this signal ON, command
b HOME carried on till complete even if the signal is turned OFF 3.8.1[6]
on the way
Positioning start
b0 CSTR Movement command gxecuted with th|§ S|gnall ON, _ 3.8.1[7]
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”)

Signal Type Bit Symbol Description Details
32-bit signed integer indicating the current position
Current 32 Unit: 0.01mm _ _
Position bits - (Example) If 10.23mm, input 000003FF4 (1023mm in 3.8.1(22)
Data decimal system).
(Note) Negative numbers are two’s implement.
32-bit integer
The electrical current presently specified by a command
Command 3_2 is indicaFed. o
Current bits - The setting unit is mA. 3.8.1(22)
Data This resistor makes an output in hexadecimal numbers.
(Example) Reading: 000003FF4 = 1023 (Decimal
number) = 1023mA
16-bit integer
The current speed is indicated.
16 Unit: 1.0mm/sec or 0.1mm/sec.
Current bi A change of the unit is to be conducted on Gateway
Speed its B Parameter Setting Tool. 38.1(22)
pee Data '9 .
(Example) Reading: 03FFy = 1023 (Decimal number) =
10.23mm/sec
(Note) Negative numbers are two’s implement.
16 16-bit integer
Alarm bits _ The alarm code (refer to Chapter 6 Troubleshooting) is 3.8.1(22)
Code D output while an alarm is issued (ALM of Status Signal is o
ata ON).
- b15 EMGS | This signal turns ON during an emergency stop 3.8.1[2]
é. b14 CRDY | This signal turns ON when the controller is standing by. 3.8.1[1]
E) b13 ZONE2 TOhN for the current _pos?tion within the zone 2 set range
T e zone range setting is necessary for the parameter. 3.8.1 [11]
“ON” for the current position within the zone 1 set range o
b12 ZONE1 Th L
e zone range setting is necessary for the parameter.
b11
b10 - Cannot be used. -
b9
This signal turns ON at either of positioning complete,
home return complete, pressing complete or pressing
b8 MEND failure, and turns OFF at movement start. 3.8.1[19]
It is OFF before movement.
Status Light error alarm output
Signal b7 ALML It turns ON when a message level error is issued. 3.8.1[20]
b6 - Cannot be used. -
b5 PSFL This signal t.urns ON vyhen the actuator missed the load 3.8.1[18]
in push-motion operation.
ba sV This signal turns ON when operation standby is complete 3.8.1[5]
(Servo is ON).
b3 ALM This signal is ON while an alarm is generated. 3.8.1[3]
b2 MOVE | This signal is ON while in movement. 3.8.1[8]
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 3.8.1 [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 3.8.1[9]
ON when pressing operation is failed.
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3.4.6

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 with the position data set in the position table. This is a mode that the indication of the
target position and 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.

. O: Direct control
ROBO cyllnder A Indirect control Remarks
function .
x: Disabled
Home-return o
operation
Positioning operation O
Speed and These items must be set in the position data
acceleration/ A table.
deceleration setting
Pitch feed (inching) x
Pressing operation A
Speed change during A
movement
Operation at different
acceleration and A
deceleration
Pause O
Zone signal output A Zones are set using parameters.
PIO pattern selection x

(1) PLC Address Composition

(m is PLC input and output top word address for each axis number

PLC — MSEP (PLC Output)

MSEP — PLC (PLC Input)

Specified Position No.

Completion Position No.

(Simple Alarm Code) m

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 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 b1l b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bo
Specified ©
iti < o © -
Position No. | | | | N 8 8 S 8 5 8 5
8 g lala|a|a|a|a
Address m+1
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Control Signal u
— + 1 e
L I I I 8 8 L@ SRR % 5
m ) ] - 2 o 0 T O
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 bo
Completed o
i < N © -
Position No. | | | | g g g = g <§r g =
Zla|a|a|a|a|a|Q
Address m+1 < >
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bsS b4 b3 b2 bl bo
Status Signal * . - ~ A W A
—
Slelzlz| | | ||| |B|5|3|c|2|k
oo |98 S| < a D = - -
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(3) I/O 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
Specified 16 bits PC1 to advance with a teaching tool such as the PC
Position No.|  Data pcigg |Software. N 3.8.1(23)
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 3.8.1[19]
b14
b13
Eﬁ - Cannot be used. -
- b10
E_ b9
3 +Jog
8 b8 JOG+ ON: Movement against home position, OFF: Stop 3.8.1[12]
et .8.
o b7 JoG- |09 , _
ON: Movement toward home position, OFF: Stop
b6 - Cannot be used. -
Control Jog/inching switching
Signal b5 JISL ON: Inching, OFF: Jog 3.8.1114]
Servo ON command
b4 SON ON: Servo ON, OFF: Servo OFF 38.1[9]
Reset
b3 RES A reset is performed when this signal turns ON. 38104
Pause
b2 STP ON: Pause, OFF: Pause release 3.8.1[10]
Home return
b1 HOME Home-return cpmmanq with this signal QN, ' 3.8.1[6]
command carried on till complete even if the signal
is turned OFF on the way
Positioning start
b0 CSTR Movement command gxecuted with thIS. S|gnaI'ON, 3.8.1[7]
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”)

Signal Type

Bit

Symbol

Description

Details

PLC Output

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 6
Troubleshooting) is output while an alarm is
issued (ALM of Status Signal is ON).

3.8.1(23)

Status
Signal

b15

EMGS

This signal turns ON during an emergency stop

3.8.1[2]

b14

CRDY

This signal turns ON when the controller is
standing by.

3.8.1[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.

3.8.1[11]

b11

b10

b9

Cannot be used.

b8

MEND

This signal turns ON at either of positioning
complete, home return complete, pressing
complete or pressing failure, and turns OFF at
movement start.

It is OFF before movement.

3.8.1[19]

b7

ALML

Light error alarm output
It turns ON when a message level error is issued.

3.8.1[20]

b6

Cannot be used.

b5

PSFL

This signal turns ON when the actuator missed
the load in push-motion operation.

3.8.1[18]

b4

SV

This signal turns ON when operation standby is
complete (Servo is ON).

3.8.1[5]

b3

ALM

This signal is ON while an alarm is generated.

3.8.1[3]

b2

MOVE

This signal is ON while in movement.

3.8.18]

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.

3.8.1[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.

3.8.1[9]
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3.4.7  Control Signals for Positioner 3 Mode

This is the operation mode with the position No. set up. The operation is to be made with 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

O: Direct control

" A Indirect control Remarks
function .
x: Disabled

Home-return

. O
operation
Positioning operation O
Speed and These items must be set in the position data
acceleration/ A table.
deceleration setting
Pitch feed (inching) x
Pressing operation A
Speed change during A
movement
Operation at different
acceleration and A
deceleration
Pause O
Zone signal output A Zones are set using parameters.

(1) PLC Address Composition
(m is PLC input and output top word address for each axis number

PLC — MSEP (PLC Output)

MSEP — 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 I/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 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Control Signal/ W . ©
Specified 7 z|lo|lo | s | B3| 8L x| x|a|=
Position No. X ! AR 213819 19189 o I I 4
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 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Status Signal/ ” - W a A ©
Completed olY|ld|s|s|>|2 12|93 |8|8|x2|=2|a|c<
& z = =S| =| 2| =
Position No. = S oo Z g W w = Z|Z2|2la|a|a|xa
Status Signal Completed Position No.
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(3) I/O 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 3.8.1119]
b14
513 Cannot be used.
Servo ON command
b12 SON ON: Servo ON, OFF: Servo OFF 3:8.1[9]
Reset
b1 RES A reset is performed when this signal turns ON. 38104
Pause
b10 STP ON: Pause, OFF: Pause release 3.8.1[10]
Home return
Home-return command with this signal ON,
5 Control b9 HOME command carried on till complete even if the signal 3.8.116]
g signall is turned OFF on the way
Q Specified Positioning start
o | Position No. b8 CSTR Movement corr_1mand gxecuted with thls_ S|gnall ON, 3.8.1[7]
command carried on till complete even if the signal
is turned OFF on the way
b7 PC7 8 bits binary data
b6 PC6 Available range for Setting: 0 to 255
b5 PC5 To operate, it is necessary to have the position data
ba PC5 that the operation conditions are already set in
advance with a teaching tool such as the PC
b3 PC4 software. 3.8.1(23)
b2 PC3 In this register, indicate the position number the
b1 PC2 data is input with a binary number.
Indicating a value out of the range or operating with
b0 PC1 a position number with no setting conducted will
generate the alarm code 0A2 “Position Data Error”.
b15 EMGS This signal turns ON during an emergency stop 3.8.1[2]
“ON” for the current position within the zone 1 set
range
b14 ZONE1 The zone range setting is necessary for the 38101
parameter.
This signal turns ON when the actuator missed the
b13 PSFL load in push-motion operation. 3.8.1118]
This signal turns ON when operation standby is
b12 SV complete (Servo is ON). 38.11[9]
b11 ALM This signal is ON while an alarm is generated. 3.8.1[3]
= b10 MOVE This signal is ON while in movement. 3.8.1[8]
2 Status This signal turns ON at home return complete and
3 Signal/ b9 HEND |is kept unless the home position is lost due to a fact | 3.8.1 [6]
Q PCor.rtl_pIet'\eld such as an alarm.
o osttion o. This signal turns ON at positioning complete and is
b8 PEND kept ON during a stop with the servo ON, but does | 3.8.1 [9]
not turn ON when pressing operation is failed.
b7 PM128 8 bits binary data
b6 PM64 The positioning complete position number is output
b5 PM32 in a binary number once getting into the positioning
ba PM16 width after moving to the target position.
In the case that the position movement has not 3.8.1 (23)
b3 PM8 been performed at all, or during the movement, “0”
b2 PM4 is output. Read it by turning PEND Signal ON after
b1 PM2 movement.
b0 PM1
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3.4.8  Control Signals for SEP I/O Mode
This is an operation mode same as when using PIO (24V input and output).
Set the position data from a teaching tool such as the RC PC software.
The number of movement points available in the operation depends on the operation pattern
(PIO pattern) input in the initial setting.
The I/O specifications for the operation pattern are described as follows

PIO Pattern Operation Details I/0 Type
0 Point-to-Point 2 positioning points, pause available
Movement
2 positioning points, pause available
1 Movement Speed Speed setting can be changed during a
Setting movement between the two types already
registered
5 Target Position 2 positioning points, pause available
Change Target position can be changed for an operation
; D 3 positioning points, no pause available
3 2-Input, 3-Point Specify the movement position with a combination
Movement .
of two signals
) Do 3 positioning points, no pause available
4 3-Input, 3-Point Specify the movement position with a combination
Movement .
of three signals
5 Automatic Back and |2 positioning points, pause available
Forth Operation Movement is made repeatedly between 2 points.
6 Cannot be used.

The ROBO Cylinder functions capable to control in this mode are as described in the table

below.
Operation Pattern (P10 Pattern)

0 1 2 3 4 5
ROBO cylinder function | point-to- | Movement| Target 2-Input, | 3-Input, Automatic

. 2 . : Back and

Point Speed Position 3-Point 3-Point
. Forth
Movement | Setting Change | Movement| Movement .
Operation

Home-return operation oNete
Positioning operation O
Speed and
acceleration/decelerati O
on setting
Pitch feed (inching) x
Pressing operation O
Speed change during o
movement * * * 8 *
Operation at different
acceleration and O
deceleration
Pause O | O | O | X | x | O
Zone signal output x
Target Position Change x | x | O | x | X | X

(Note1) Home-return operation is performed at the first movement (STO) if MANU is selected in
the initial setting. Home-return operation is performed at the first servo-on after the
power is turned ON if AUTO is selected.
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(1) PLC Address Composition
(m is PLC input and output top word address for each axis number)

PLC — MSEP (PLC Output) MSEP — PLC (PLC Input)
A2 to A17 m A18 to A33 m
B2 to B17 m+1 B18 to B33 m+1

[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 I/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 Pin Numbers A2 to A33 and B2 to B33 are assigned for each bit signal, which are equivalent
to the case when using PIO, because the contents of signals vary depending on the selection

of PlO pattern.
[Refer to 3.5 Control Signals for PIO Operation for the relation between pin numbers and
signals.]

PLC Output (m is PLC input and output top word address for each axis number)

\ 4

Address m

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bs b4 b3 b2 bl bO
Controller Input
Port (Pin) No. ~N|lo|lw s | ol Nl 929g|lol~]lo|lwol | ol «
< < P b < E < b < < < < < < < <
PLC Input (m is PLC input and output top word address for each axis number)
1 word = 16 bit
Address m+1 >
F E D C B A 9 8 7 6 5 4 3 2 1 0
Controller Input
Port (Pin) No. ~ © 0 < ™ I -~ o . © ~ © © < . o
B o|d|o|b|o|n|n|8|8|a|8|38|3|3|a
Address m
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS b4 b3 b2 bl bo
Controller Output
Port No. ™ N — o o2} © ~ © 0 < 1) I\ — o ) ©
™ ™ ™ ™ (9] (9V] (9] (9V] (9] (9V] AN o (9V] N ~ ~
< < << < < < << << << < << < < < < <
Address m+1
F E D C B A 9 8 7 6 5 4 3 2 1 0
Controller Output
Port No. ™ N - o o © ~ © 0 < ™ N — o o ©
(%2 (32 (%2 (32 N N N N N N N (3] N N ~ ~
0| 0| 0| 0| 0|0 |o0|on|o|o|o|on|o|o|o|o
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3.4.9  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.
(Note) It is not necessary to use commands in Simple Indication Mode because no position
data is to be used in it.

&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
(nis PLC input and output top address.

PLC — MSEP (PLC Output) MSEP — 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 0000y |Demand command cleared
Write Position Data 10004 | Writing of target position

10014 | Writing of pressing width
10024 | Writing of speed

1003y | Cannot be used.

10044
10054 | Writing of acceleration

1006y | Writing of deceleration

1007y | Writing current limit at pressing
10084 | Cannot be used.

Read Position Data 10404 |Reading of target position
10414 |Reading of pressing width
10424 |Reading of speed

1043y | Cannot be used.

10444
10454 |Reading of acceleration

10464 |Reading of deceleration

10474 |Reading of current limit at pressing
1048y | Cannot be used.

Error Information Monitoring 40004 | Error Information Monitoring

40014 | Acquiring alarm-issued axis
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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).

e Binary data of 2-word (32 bits) for the speed and values from 1 to +999999 (unit: 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 setin 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.) 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 OEQ “Overloaded”.
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1) Demand command cleared
PLC Output (Address n is the input and output top address for MSEP.)
(Note) Response command does not return.

) 1 word = 16 bit -
Bit
Address b15 | b14 [b13 [b12 [ b11 |10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | bO
n+2
Demand ololololololo|lo|lo|lo|lo|o|lo|lo|olo
Command
B | [0000h]
gn+3
3 | Data 0 olololololololo|lo|lo|lo|o|lo|lo|olo
©
e [ [0]
g [n+4
£ | Data 1 ololololololo|lo|lo|lo|lo|o|lo|lo|o]lo
3 | 0]
©
gn+5
g | Data2 ololololololo|lo|lo|lo|lo|o|lo|lo|olo
[0
a | [0]
n+6
Data 3 ololololololo|lo|lo|lo|lo|o|lo|lo|o]lo
[0]

2) Writing of Target Position
PLC Output (Address n is the input and output top address for MSEP.)
(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 15).]

1 word = 16 bit

<
<«

v

Bit
Address b15 | b14 | b13 |b12 | b11 |b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | BT | BO
n+2
Demand ololo|o|lolo|lo|o|o|lo|o|o|o|lo|o]o
Command
[1000h]
n+3

Data 0 | | | | |
[Position No.]

128
64
32
16

8
4
2
1

n+4
Data 1
[Target Position
(Lower word)]

n+5
Data 2
[Target Position
(Upper word)]

Writing of Target Position

n+6
Data 3 | | | | | | | | < o~ -
[Axis No.]
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3) Writing of Pressing Width

PLC Output (Address n is the input and output top address for MSEP.)

(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 15).]

1 word = 16 bit

<
<«

v

Bit
Address

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Writing of Pressing Width

n+2
Demand
Command
[1001h]

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.]

4) Writing of Speed

PLC Output (Address n is the input and output top address for MSEP.)

(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 15).]

1 word = 16 bit

<
<

v

Bit
Address

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Writing of Speed

n+2
Demand
Command
[1002h]

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
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5) Writing of Acceleration

PLC Output (Address n is the input and output top address for MSEP.)

(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 16).]

N

word = 16 bit

v

<
<«

Bit
Address

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Writing of Acceleration

n+2
Demand
Command
[1005h]

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.]

6) Writing of Deceleration

PLC Output (Address n is the input and output top address for MSEP.)

(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 16).]

1 word = 16 bit

v

&
<«

Bit
Address

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Writing of Deceleration

n+2
Demand
Command
[1006h]

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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7) Writing of Pressing Current Limit
PLC Output (Address n is the input and output top address for MSEP.)

(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 16).]

1 word = 16 bit

v

<
<«

Bit
Address

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Writing of Pressing Current Limit

n+2
Demand
Command
[1007h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[Pressing
Current Limit]

128

64

32

16

n+5
Data 2
[0

n+6
Data 3
[Axis No.]
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8) Reading of Target Position

134

PLC Output (Address n is the input and output top address for MSEP.)

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 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 MSEP.)

1 word = 16 bit

v

P
<«

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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9) Reading of Pressing Width

PLC Output (Address n is the input and output top address for MSEP.)

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 Pressing 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 MSEP.)

P
<«

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 Pressing 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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10) Reading of Speed

136

PLC Output (Address n is the input and output top address for MSEP.)

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 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 MSEP.)

1 word = 16 bit

v

P
<«

Bit
Address

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
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11) Reading of Acceleration
PLC Output (Address n is the input and output top address for MSEP.)

P 1 word = 16 bit o
Bit
Address b15 | b14 [ b13 | b12 [ b11 |b10| b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | b0
n+2
Demand ololo|l1]loloflo]oflol1|lo]lolol|1]|o0]H1
Command
< | [1045h]
L |n+3 ©
8 | Data 0 I I I I I N | 31X ]L 0o | | |«
9 ” S
Q [Position No.]
g n+4
% | Data1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
o | [0]
g n+5
2 Data 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[0]
n+6
Data 3 | | I | | | | | < o~ -
[Axis No.]
PLC Input (Address n is the input and output top address for MSEP.)
P 1 word = 16 bit o
Bit
Address b15|b14 | b13 |b12 | b11 [b10 | b9 | b8 | b7 | b6 | b5 | b4 | b3 | b2 | b1 | b0
n+2
Response | g | o | o | 1 0o |lo|o|o|lo|1|o]o|lol|1]o0]1
Command
o [ [1045h]
£ |n+3 ©
8 | Data 0 I I I I T S O T S > S = - (- ISV B
9 ” S
Q [Position No.]
g [n+4
%Data1_ [ I |§§ggewvm‘-
o [Acceleration]
? n+5
& Data 2 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
[
n+6
Data 3 | | | | | | | | < o~ -
[Axis No.]
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12) Reading of Deceleration

138

PLC Output (Address n is the input and output top address for MSEP.)

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 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 MSEP.)

1 word = 16 bit

v

P
<«

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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13) Reading of Pressing Current Limit

PLC Output (Address n is the input and output top address for MSEP.)

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 Pressing Current Limit

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 MSEP.)

1 word = 16 bit

v

P
<«

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8 | b7

b6

b5

b4

b3

b2

b1

b0

Reading of Pressing Current Limit

n+2
Response
Command
[1047h]

n+3
Data 0
[Position No.]

128

64

32

16

n+4
Data 1
[Pressing
Current Limit]

128

64

32

16

n+5
Data 2
[0

n+6
Data 3
[Axis No.]
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140

14) Reading of Alarm-issued Axis Number

PLC Output (Address n is the input and output top address for MSEP.)
(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

Bit
Address

b15

b14

b13

b12

b11

b10

b9 | b8

b7

b6

b5

b4

b3

b2

b1

b0

Reading of Alarm-issued Axis Number

n+2
Demand
Command
[4000h]

n+3
Data 0
[

n+4
Data 1
[9]

n+5
Data 2
[0

n+6
Data 3

[0]

PLC Input (Address n is the input and output top address for MSEP.)

&
<«

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 Alarm-issued Axis Number

n+2
Response
Command
[4000h]

n+3
Data 0
[0]

n+4

Data 1
[Alarm-issued
Axis Number]
1: Alarm

2: Normal

Status of 7"

Axis
Status of 6"

Axis
Status of 5"

Axis
Status of 4"

Axis
Status of 3"
Axis

Status of 2™
Axis

Status of 1°
Axis
Status of 0"

Axis

n+5
Data 2
[0

n+6
Data 3
[
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15) Reading of Alarm Code
PLC Output (Address n is the input and output top address for MSEP.)

(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

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
[

n+4
Data 1
[9]

n+5
Data 2
[0

n+6
Data 3
[Axis No.]

PLC Input (Address n is the input and output top address for MSEP.)

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 Alarm Code

n+2
Response
Command
[4001h]

n+3
Data 0
[0]

128

64

32

16

n+4
Data 1
[Alarm Code]

n+5
Data 2
[0

n+6
Data 3

[Axis No.]
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16) Error Response Command
PLC Input (Address n is the input and output top address for MSEP.)
In the case that the command did not complete in normal condition, this error response
command is returned.

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 1 The values are those with the bit 15 of the demand command code being 1.
Command

n+3
Data 0 | | | | I | | | |
[Undefined]

n+4 01014: Incorrect Axis Number
Data 1 01024: Incorrect Position Number
[Error Detail]  |0103y: Incorrect Command

01044: Communication error

01054: Controller Execution Impossible

n+5
Data 2 | | I | | | | | |
[Undefined]

Error Response Command

n+6
Data 3 | | I | I | | | |
[Undefined]
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3.5 Control Signals for PIO Operation

The contents of the signals for the input and output ports vary depending on the setting of the

operation mode.

Set the position data from a teaching tool such as the RC PC software.
The number of movement points available in the operation depends on the operation pattern
(PIO pattern) input in the initial setting.
The I/O specifications for the operation pattern are described as follows.

PI1O Pattern Operation Details 1/0 Type
0 Point-to-Point 2 positioning points, pause available
Movement
2 positioning points, pause available
y Movement Speed Speed setting can be changed during a
Setting movement between the two types already
registered
2 Target Position 2 positioning points, pause available
Change Target position can be changed for an operation
: P 3 positioning points, no pause available
3 2-Input, 3-Point Specify the movement position with a combination
Movement )
of two signals
) o 3 positioning points, no pause available
4 3-Input, 3-Point Specify the movement position with a combination
Movement .
of three signals
5 Automatic Back and |2 positioning points, pause available
Forth Operation Movement is made repeatedly between 2 points.
6 Cannot be used.

Operation Pattern (P1O Pattern)

0 1 2 3 4 5
ROBO cylinder function | point-to- | Movement| Target | 2-Input, | 3-Input, Automatic
Point | Speed | Posiion | 3-Point | 3-Point | B2k and
Movement | Setting Change | Movement | Movement Forth
Operation
Home-return operation oNete
Positioning operation O
Speed and
acceleration/decelerati O
on setting
Pitch feed (inching) x
Pressing operation O
Speed change during N o N 5 N y
movement
Operation at different
acceleration and O
deceleration
Pause o o | o | x | x | o
Zone signal output x
Target Position Change x x | O | x | x | X

The ROBO Cylinder functions capable to control in this mode are as described in the table below.

(Note1) Home-return operation is performed at the first movement (STO) if MANU is selected in

the initial setting. Home-return operation is performed at the first servo-on after the

power is turned ON if AUTO is selected.
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I/O signal assignment

Operation Pattern (PIO pattern

0 1 2 3 4 5
Category PIQ 2-Input 3-Input Continuous
Functions Point-to-Point | Movement speed | Target position ) ) . . Fieldbus
. 3-Point 3-Point | reciprocating .
Movement setting change ) connection
Movement | Movement | operation
Number of
positioning 2 points 2 points 2 points 3 points 3 points 2 points
points
Hor:izr::um x (Home-return operation at the power-on or the first movement operation)
Input Sesri\;ﬁa?N o (Automatic servo-on is also available at the power-on)
Movement
Speed X o x X x X
setting
Target
position x x o x x x
change
Si?é?]aolN o (Selection available in the initial setting whether to use)
Horrlung o (Selection available in the initial setting whether to % © gr?el_egtt_lc?n a;/t_anable in
Output completion use) e initial setting
signal whether to use)
Zone signal,
Position x x x x x x
zone sig
,'3': Ss?:tr;?;d Single | Double | Single | Double | Single | Double - Double -
A1 - COM 24V
A2 INO STO | STO STO [ STO STO [ STO STO STO ASTR
A3 | Input IN1 *STP_|STA™ V[ *STP_[STA™* | *STP_[STA™e V| ST1™eD | ST1™ee D *STP
A4 ,(\ﬁ"xgs) IN2 RES SPDC(RES)™* 2| CN1(RES)N*? RES ST(%S.'Z‘ES) RES Refer to 3.4
A5 N3 _/SON _/SON _/SON _/SON /SON ~/SON_|ieldbus
A6 INO STO | STO STO [ STO STO | STO STO STO ASTR A{i‘; ress
A7 | Input IN1 *STP_|STA™C V| *STP_[STA™ 1| *STP_|STA™ e | STA™ e D | ST1™ee D *STP \ap
A8 ,(\fc‘;‘;s) IN2 RES SPDC(RES)™*2 | CN1(RES)N*? RES ST%&&ES) RES
A9 IN3 —/SON —/SON —/SON —/SON —/SON —/SON
A10 INO ST0 | STO ST0 [ STO STO | STO STO STO ASTR
A11 Input IN1 *STP |S-|-1(N5tén *STP |ST1(N0|e1) *STP |ST1(the1) ST Mee T ST MeE T *STP
A12 ,(\ﬁx';) IN2 RES SPDC(RES)™*?| cN1RES™*? | REs | STZRES) | Res
A13 IN3 —/SON —/SON —/SON —/SON —/SON —/SON
A14 INO ST0O [ STO ST0 | STO ST0O | STO STO STO ASTR
A15 | Input IN1 *STP_|STA™ e[ *STP_[STA™ V| *STP_[ST1™¢ 7| ST1ee D | gT™ee *STP
A16 ,(\QX; IN2 RES SPDC(RES)™*? | cN1RES)™e? | Res | STZRES) | Res
A17 IN3 —/SON —/SON —/SON —/SON —/SON —/SON
A18 Output OuUT0 LSO/PEO LSO/PEO LSO/PEO LSO/PEO LSO/PEO LSO0/PEO
A19 (X)fi’;‘ ouUT1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1_| LS1/PE1_| LS1/PET
A20 No.0) ouT2 HEND/SV HEND/SV HEND/SV LS2/PE2 LS2/PE2 HEND/SV
A21 ) OUT3 *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV
A22 Outout ouTo LS0/PEQO LS0/PEO LS0/PEQO LS0/PEQO LS0/PEO LS0/PEO
A23 (E\x‘?lsj oUT1 LS1/PET LS1/PE1 LS1/PET LS1/PE1_| LS1/PE1 | LS1/PE1
A24 No.1) ouT2 HEND/SV HEND/SV HEND/SV HEND/SV LS2/PE2 LS2/PE2
A25 ) OuUT3 *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV
A26 Outout OUTO0 LS0/PEQO LS0/PEQO LS0/PEQO LS0/PEQO LS0/PEO LSO0/PEO
A27 (:x’?g OUT1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1
A28 No.2) ouUT2 HEND/SV HEND/SV HEND/SV HEND/SV LS2/PE2 LS2/PE2
A29 ) OUT3 *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV
A30 Outout QOUTO0 LS0/PEQO LS0/PEQ LS0/PEO LS0/PEQO LS0/PEO LS0/PEO
A31 (X)gs OouT1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1
A32 No.3) OuT2 HEND/SV HEND/SV HEND/SV HEND/SV LS2/PE2 LS2/PE2
A33 ) OUT3 *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV
A34 — COM oV
Note) “*”in codes above shows the signal of the active low.
l¢]

(Note 1) Itis invalid before home-return operation.
(Note 2) The description in the brackets shows the condition before the home return operation.
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Operation Pattern
PIO 0 1 2 3] 4 5 6
Pin Category Functions Point-to-Point | Movement speed | Target position 2-Inp.ut, 3—Inp.ut, CO.I"ItInUOl'JS Fieldbus
N . 3-Point 3-Point | reciprocating .
0. Movement setting change ) connection
Movement | Movement | operation
Ss?/l:tr;?#d Single | Double | Single | Double | Single | Double - Double -
B1 - COM 24V
B2 INO STO STO STO STO STO STO STO STO ASTR
B3 | Input IN1 STP | oot | *STP | ®bh | *STP | &b | ST1Med | sTqieen *STP
(Axis
B4 | No.4) IN2 RES SP%Q;")ES) CN&&RZ')ES) RES ST%@?S) RES
B5 IN3 —/SON —/SON —/SON —/SON —/SON —/SON
B6 INO STO STO STO STO STO STO STO STO ASTR
* ST1 * ST1 * ST1 (Note 1) (Note 1) *
B7 Input IN1 STP (Note 1) STP (Note 1) STP (Note 1) ST1 ST1 STP
(A §
B8 | No.5) IN2 RES SP[D(NCO.Q;‘:ES) CN&@?S) RES ST%S.BES) RES
B9 IN3 —/SON —/SON —/SON —/SON —/SON —/SON $
B10 INO STO STO STO STO STO STO STO STO ASTR
. ST1 . ST1 N ST1 (Note 1) (Note 1) * O
B11 Input IN1 STP (Note 1) STP (Note 1) STP (Note 1) ST1 ST1 STP g
(Axis =
B12 | No.6) IN2 RES SPDC(RES) CNIRES) Res | ST2RES) | Res Ffor o 3.4 3
efer 10 o.:
B13 IN3 —/SON —/SON —/SON —/SON —/SON —/SON__|Fieldbus 2]
B14 INO STO STO STO STO STO STO STO STO ASTR Type ‘g
B15 | Input IN1 STP | b | *STP | Sbb | *STP | Skb | sTiten | sTqteen *STP Q‘;‘gess 2
(Axis e
B16 | No.7) IN2 RES SPDC(RES) CNIRES) Res | STZRES) | Res s
B17 IN3 —/SON —/SON —/SON —/SON —/SON —/SON E
B18 Outout ouTOo LSO/PEOQ LSO0/PEO LSO/PEOQ LSO0/PEO LSO0/PEO LS0/PEO O
B19 /l_J\pu OUT1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 @)
B20 I(\loxlls) ouUT2 HEND/SV HEND/SV HEND/SV HEND/SV LS2/PE2 LS2/PE2 ©
B21 ) OuUT3 *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV Q
B22 Outout OouTo LSO/PEOQ LSO0/PEO LSO/PEOQ LS0/PEO LS0/PEO LSO0/PEO 3_
B23 x;: OUT1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 g
B24 l(\lo ;3) OouT2 HEND/SV HEND/SV HEND/SV HEND/SV LS2/PE2 LS2/PE2
B25 ) OuUT3 *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV
B26 Outout ouTo LSO/PEOQ LS0/PEO LSO/PEOQ LS0/PEO LS0/PEO LS0/PEO
B27 (;_J\)gu ouT1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1
B28 No 68) ouT2 HEND/SV HEND/SV HEND/SV HEND/SV LS2/PE2 LS2/PE2
B29 ) OuUT3 *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV
B30 Output OouTOo LS0/PEOQ LS0/PEO LS0/PEO LSO0/PEO LS0/PEQO LS0/PEO
B31 X)gu ouT1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1 LS1/PE1
B32 ,(\‘0 78) ouT2 HEND/SV HEND/SV HEND/SV HEND/SV LS2/PE2 LS2/PE2
B33 ) OuUT3 *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV *ALM/SV
B34 — COM oV
(Note) Change the output and class considering the initial setting.
[Refer to [Step 5] in 3.2 Initial Setting for the settings, and 3.8.2 Fieldbus SEP 1/0O Mode and PIO Operation for the
details of the signals.]
Note 1 Itis invalid before home-return operation.

Note 2 The description in the brackets shows the condition before the home return operation.

(Reference) Signal of Active Low
Signal with “*” expresses the signal of active low. A signal of active low is a signal that the input

signal is processed when it is turned OFF, output signal is ordinary on while the power is ON, and
turns OFF when the signal is output.
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3.6 Control of Input Signal

3.6.1 P1O Input Signal Process

The input signal of this controller has the input time constant of 7ms considering the prevention
of wrong operation by chattering and noise.
Therefore, input each input signal for 7ms or more

identified if it is less than 7ms.
I - I
—>

Input Signal | i

=

Nete) continuously. The signal cannot be

Input Signal
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3.6.2  Input and Output Signal Process for Fieldbus Type

(1) I/O Signal Timings

When any of the control signal is turned ON to perform the operation of the ROBO 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

} Filed Network Transmission Delay Time

Mt = MSEP internal communication sending time (Ttx) + MSEP 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

Gateway
Control Signal

Status Signal

Ttx to Mt + Ttx

Master — Remote I/O Station
Transmission Delay Time (Yt) *1

Remote 1/0 Station — Master

~ Controller
Control Signal

~— Status Signal

Response Process
Time *2

:

Transmission Delay Time (Xt) *1

Trx to Mt + Trx

*1 Refer to PLC Manual
*2 Varies depending on the content of control

Mt =7.2 to 10ms
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()

MS

Gateway side

148

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 3.4.9 About Command.]

Step

1) PLC confirms the area of response command is 0.

2) PLC sets the necessary demand commands and data to the indicated area and send them.

3) 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.

4) Gateway output the response result to PLC once the command is executed.

5) Once PLC has confirmed the response result, clear the area for the demand command to 0.

6) 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.

Demand Command \ Demand Command Area = 0000H
and Data

/

2)

1) \5 o

Gateway executes the reading
of each axis and data following 5)
the demand command.

PLC side

3)

=P \/ Response Command

\ and Response Data

N

Response Command Area = 0000+
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3.7 Power Supply

Follow the steps below to turn ON the power to the controller.

1) Supply I/O power, 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.

4) Input the home return signai (HEND) or movement signal (STO) from the host side.
(Positioning is performed at STO after the home return.)

Safety Circuit Status Emergency Stop /#\ Emergency Stop Release
1/0 power supply (24V DC) input )

Control power (24V DC) input =~ ——— | /

Driving source (24V DC) input — <‘

Servo ON (SON) input "¢

(Note 2)

Status LEDs for Driver
Servo ON (SYS*) output

1.6sec or less

(Note 3)
Movement signal (ST0) input /_Yerium
Home return completion
(HEND) output

Backward end position
detection (LSO) output —

Backward end point positioning
completion (PEO) output

\ 4

A

(>

20ms (TYP)—p

A

Actuator operation

Mechanical end
Home

position

Forward end position (Single Solenoid System)
Backward end position (Double Solenoid System)

Note 1 When the servo control is set to “Use” in the initial setting, the servo is turned ON by
means of inputting the SON signal.

Note 2 Input the movement 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.

Note 3 If the mode is set to “MANU” for the home position operation in the initial setting, the
home-return operation is performed when the movement command (STO) is turned ON
first and positioning at STO with the signal afterwards.

If the home operation is set to “AUTO”, the actuator performs automatic home return
after the servo is turned ON.

&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.
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3.8 1/O Signal Controls and Function

3.8.1 Input and Output Signal for Fieldbus Type (except for SEP I/O Mode)
This section explains the signals except for SEP I/O Mode and P10 Operation of Fieldbus Type.
In Fieldbus Type, the applicable bit is “1” when the signal is ON and “0” when it is OFF.

(1) Controller ready (CRDY) |PLC Input Signall

When the controller can control the system after the power injection, it is turned “ON”.

m Function

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 Signal|

When the controller is stopped in an emergency, it is turned “ON”.

m Function

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”.

(3) Alarm (ALM) PLC Input Signal

When any error is detected using the controller protection circuit (function), it is turned “ON”.

m Function

When any error is detected and the protection circuit (function) is activated, this signal is turned
“ON”.

When the cause of the alarm is eliminated and the reset (RES) signal is turned “ON”, the alarm
is turned “OFF” in the case that it is the alarm with the operation cancellation level. (In the case
of the alarm with the cold start level, re-injection of the power is required.)

(4) Reset (RES)|PLC Output Signal

This signal has two functions. It can reset the controller alarm and cancel the reminder for

planned movements during pause conditions.

m Function

1) When this signal is turned ON from OFF condition after eliminating the cause of the alarm
during the alarm output, the alarm (ALM) signal can be reset. (In the case of the alarm with
the cold start level, re-injection of the power is required.)

2) When this signal is turned ON from OFF condition during the pause condition, the reminder
of the planned movement left can be cancelled.

(5) Servo ON command (SON) PLC Output Signal
Operation ready (SV) IPLC Input Signall

When the SON signal is turned ON, the servo will turn ON.

When the servo-motor is turned ON, the Status Indicator LED (SYS*) on the front surface of the
controller illuminates in green.

The “SV” signal is synchronized with this LED.

m Function

Using the “SON” signal, the turning ON/OFF of the controller is available.

While the “SV” signal is ON, the controller's servo-motor is turned “ON” and the operation
becomes available.

The relationship between the “SON” signal and “SV” signal is as follows.

SON M
(PLC — MSEP)

sV
(MSEP — PLC)
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(6) Home return (HOME) IPLC Output Signal
Home return completion (HEND) |PLC Input Signall
When the “HOME” signal is turned “ON”, this command is processed at the startup (ON edge),
and the homing operation is performed automatically.

When the data home return is completed, the HEND signal is turned “ON”.
Once the “HEND” signal is turned “ON?”, it can not be turned “OFF” until the power is turned

“OFF” or the “HOME” signal is input again.
Even after the completion of the homing operation, when the “HOME” signal is turned “ON”, the

homing operation can be performed.

HOME
(PLC — MSEP)

HEND
(MSEP — PLC)

PEND
(MSEP — PLC)

MOVE 0

(MSEP — PLC)

Actuator operation

Mechanical end Stop at the Home Position

&Caution: In the Position 1/Simplified Direct Value Mode, when the positioning command is
issued without performing the homing operation after the power injection, the
positioning is performed after the automatic homing operation.

Exercise caution that in the direct numeric specification 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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(7) Positioning start (CSTR) |PLC Output Signal

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.

If a movement command is issued when the first home return is not yet completed after the
power is turned ON (HEND signal OFF), home return will be performed automatically to
establish the coordinates first, after which the actuator will move to the target position.

Turn “OFF” this signal after confirming that the Positioning Completion Signal (PEND) signal
has been turned “OFF".

Target position
(PLC — MSEP) ><

CSTR
(PLC — MSEP)

PEND >
(MSEP — PLC)

(8) Moving signal (MOVE) |PLC Input Signall

This signal is turned ON while the actuator’s slider or rod is moving. (Including the pressing or
jog operation after the homing operation.)

After the completion of the positioning, homing or pressing operation, or during the pause
condition, this signal is turned “OFF”.

(9) Positioning completion signal (PEND) |PLC Input Signal

This signal is turned “ON” when the actuator is moved to the target position and reaches the
positioning width and the pressing is completed.

Timing at which the
position complete signal

t N
Speed urns OI

Movement distance\\

—»—< Positioning width

Target position
: Time

When the servo-motor is turned ON from OFF condition, the positioning is performed with the
position set as the target position. Accordingly, this signal is turned “ON” and after that, when

the positioning operation is started with the home return (HOME) signal and positioning start

(CSTR) signal, this signal is turned “OFF”.

& 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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(10) Pause (STP) |PLC Output Signal

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 1/Simplified Direct Value Mode, and as the value set in the
acceleration/deceleration register in the Direct Numeric Specification Mode.

(11) Zone 1 (ZONE1) |PLC Input Signall
Zone 2 (ZONE2) |PLC Input Signal

These signals are turned ON when the current position of the actuator is within the set domain
and turned OFF when the current position is out of the set domain.

The zone is set using the user parameters.

The Zone 1 Signal is set using the parameter No.21 “Zone Positive Boundary 1 “+” Side” and
No.22 “Zone Negative Boundary 1 “~" Side”.

The Zone 2 Signal is set using the parameter No.23 “Zone Positive Boundary 2 “+” Side” and
No.24 “Zone Negative Boundary 2 “~” Side”.

The Zone 1 Signal and Zone 2 Signal become effective when the homing operation is
completed.After that, even during the servo OFF, it is effective.

Zone Signal ’—17

Actuator operation ——------oeeeaoeee R + direction

(12) + Jog (JOG+) |PLC Output Signal
- Jog (JOG-) [PLC Output Signal

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.

e The speed for an operation is provided with the value set in Parameter No.2 “PIO JOG
Speed”.

¢ 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.
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2) Inching operation

The inching operation is available while the JISL signal is turned “ON”.

Once it is turned “ON”, the actuator is moved as much as the inching distance.

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 for an operation is provided with the value set in Parameter No.2 “P1O JOG

Speed”.

e The movement distance for an operation is provided with the value set in Parameter No.25
“PIO Inching Distance”.
¢ 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

normal operation is continued. (The Jog signal is ignored.)

In the pause condition, even when the “+” Jog Signal or “-
actuator is not moved.

“” Jog Signal is turned “ON”, the

Jog Signal is turned “ON”, the

(Note) Because the software stroke limit is disabled before the homing operation, the actuator
might run against the mechanism end. Take the greatest care.

(13) Incremental Command (INC) |PLC Output Signal

If this signal is ON and a movement command is executed, the actuator moves for the distance
set in the target position register from the current position.

(14) Jog/inching switching (JISL) PLC Output Signall

This signal changes over the jog operation and the inching 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.2, “Jog speed”

Parameter No.2, “Jog speed”

Movement distance

Parameter No.25, “Inch distance”

Acceleration/ deceleration

Rated value (The specific value varies
depending on the actuator.)

Rated value (The specific value varies
depending on the actuator.)

Operation

When the JOG +/JOG - signal is ON.

Upon detection of the leading (ON
edge) of the JOG +/JOG - signal.

154




Mscer

(15) Brake release (BKRL) PLC Output Signall
Turning this signal “ON” can release the brake forcibly.

(16) Push-motion specification (PUSH) [PLC Output Signal

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.

In Direct Indication Mode, 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 Gateway Parameter Setting Tool.

[Pressing Operation CON Method]
After reaching the target position MNete ) 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.
(Note 2) ltis a function limited for Direct Indication Mode. Select SEP System and CON

System in the special parameter setting in Gateway Parameter Setting Tool.

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

n ™ Pressing width (Max. pressing level)
Target position

[Pressing Operation SEP Method]

The pressing oReratlon is performed with the start position set at the point in front of the

target posmon ) for the width of the positioning width (for Direct Indication Mode), or the

point set in the pressing width (for Simple Direct/Positioner 1 Modes).

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) The value is that set as the position in the position data for Positioner 1 Mode, and
that input in the target position register for Simple Direct and Direct Indication
Modes.

(Note 2) 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
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 operation or SEP method pressing operation is selected, this
signal is ineffective.

Speed

..............................................

Movement
distance

|

Il‘Dositioning width' Bositioning widtrT E’ositioning width'
DIR = OFF Target position DIR =ON

(18) Pressing and a miss (PSFL) |PLC Input Signal

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) Positioning completion signal (MEND) [PLC Input Signal

This signal turns ON when the actuator has moved to the target position and reached the
positioning width or finished pressing operation (complete or pressing error).

&Caution: When the servo-motor is turned OFF or stopped in an emergency while the actuator
is stopped at the target position, the MEND signal is turned “OFF” temporarily.
The signal will not be turned ON even in the next time the servo turns back ON.
When the positioning is completed with the CSTR signal turned “ON”, the MEND
signal is not turned “ON”.

(20) Light error alarm (ALML) [PLC Input Signal

This signal turns ON when a message level alarm is generated.
For the message level alarm, refer to the section for the troubleshooting.
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(21) 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 MSEP (for Positioner 1 Mode), the operation shall be made
with other information, such as the speed, acceleration/deceleration, pressing 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. Initial 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 data and turn ON 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 (Standard). By conducting a
positioning operation towards the set position number, the actuator performs a pressing
operation.
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—_—

1)

Target Position —_——
Data Setting n1 n2 X n3
(PLC — MSEP) NI
Indicated Position ———
Number p1 p2 X p3
(PLC — MSEP) ~
twcsON twcsOFF
Positioning Start
CSTR
(PLC — MSEP) ﬁl
3) tpdf
/ 4) 5) 10ms or less
Position Complete
PEND N4
(MSEP — PLC) J N
7) 8)
f : ;
Current Position
(MSEP — PLC) n 6 ) n2
\ 10ms or less 10ms or less

Moving
MOVE

.

(MSEP — PLC)

Actuator Movement

~— Positioning Width

~

To turn ON TwcsON, have an interval of time more than Tpdf.
To turn OFF TwcsOFF, have an interval of time more than Tpdf.
Tpdf = Yt + 10 + Xt (minimum value) to Yt + 10 + Xt + 20 (maximum value)
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(22) 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. Also, select the pressing method from CON and SEP.
[Refer to 3.2. Initial Setting.]

1) Set the target position data in the target position register.

2) Set the positioning width (pressing width) data in the positioning width register.

3) Set the speed data to the speed register.

4) Set the acceleration/deceleration data to the acceleration/deceleration register.

5) Set the pressing current limit data in the pressing current limit value register.

6) Turn “ON” the pressing setup (PUSH) signal.

7) Specify the pressing direction using the pressing direction setup (DIR) signal. (Unnecessary
for SEP pressing method)

8) 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 (PSEL) signal is turned “ON”. In this case, the PEND signal is not turned “ON”
(pressing and a miss). (Pressing and a miss)

13) After the PEND signal or PSEL 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.

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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A”
Target Position ke /T T TN
Data Setting n1 n2 x X n3
(PLC — MSEP) N -7
—_—
2)
Positioning Width Data 2N
/Pressing Width Data /1 Y v2 x X v3
(PLC — MSEP) N/
/—\3)
Speed Data /T T TN
(pLc-msep) M m2 N m3
/—\4)
Acceleration/ L, ===
Deceleration Data 1 v 2 x X 3
(PLC — MSEP) N
/—\5)
Pressing Current Limit s T T TN
(PLC — MSEP) s1 s2 *. X s3
6
Push-motion — )\
Specification
PUSH
(PLC — MSEP) 7)
Push Direction W L __ S
Specification d
DIR /v
(PLC — MSEP) 0
ms or more twesON tWCSOFF
T
Positioning Start 13)
CSTR \
(PLC — MSEP) ﬁd 4
8) tpdf

Position Complete/

Pressing and a Miss
PEND / PSFL
(MSEP — PLC)

10)

R
12)
N

14)
\
Current Position A
(MSEP — PLC) nMoo10) 11) \ n2
10ms or less 10ms or les:
Moving N )/ @ - ===
MOVE \

(MSEP — PLC)

Actuator Movement
Pressing Operation

(CON related)

Actuator Movement
Pressing Operation

(SEP related)

Actuator Movement

Normal Positioning

Push

7

Target Position

Push 7

A
Target Position

y
A

Target Position

Positioning Width

Pressing Width
e

<—>| Positioning Width,
e

To turn ON TwcsON, have an interval of time more than Tpdf.
To turn OFF TwcsOFF, have an interval of time more than Tpdf.
Tpdf = Yt + 10 + Xt (minimum value) to Yt + 10 + Xt + 20 (maximum value)
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(23) Operation Timings for Positioner 2 and Positioner 3 Modes

The operation is to be made with the target position, speed, acceleration/deceleration, pressing
width and pressing force set in the position data of MSEP.

e Example of operation (Positioning operation)

(Preparation) Set the axis numbers to be used in Positioner 2 or Positioner 3 Mode with
Gateway Parameter Setting Tool. [Refer to 3.2. Initial Setting.]
Set the position data (target position, speed, acceleration/deceleration, etc.) to the
position table.

(Note) If Positioner 3 Mode, have 1) and 2) at the same time.

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) At the same time when the PEND signal is turned “OFF”, the MOVE signal is turned “ON”.

6) 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
pressing width box in the position data at the stage of (Standard). By conducting a positioning
operation towards the set position number, the actuator performs a pressing operation.
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—

Indicated Position Number 4 '
(PLC — MSEP)

p2

Oms or more

twcsON

VN
N~
twcsOFF

x p3

Positioning Start
CSTR

(PLC — MSEP) ﬁd

2) )/ tpdf

Positioning Completion
PEND

(MSEP — PLC)

Moving
MOVE
(MSEP — PLC)

1

/

4)

—

AN

10ms or less

6)

10ms or7

Actuator Movement
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3.8.2  SEP I/0O Mode and PIO Operation for Fieldbus Type

[1] Servo ON (SON, SV)

. Input Output
PIO Signal SON SV
All Operation
Patterns © ©

O : Available, x: Unavailable

1) Servo ON signal SON is the input signal making the servo motor of the actuator operable.

2) If the servo-on is performed to enable operation, the SV output signal is turned ON.
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 maximum torque for RCP* and emergency stop torque for

RCA* and RCL, and then servo is turned OFF and the motor gets into Free-run Mode.

The brake (actuator option) is of release-in-excitation type. Therefore, making the excitation
ON will release the brake while making it OFF will lock the brake.

SON —l

I

SV

Brake Lock —‘
Excitation Release

—p

T (before detecting excitation

T (after detecting excitation ™)

(Note) Excitation check operation is performed at the first servo-on process after the power is

Note))

T

| Varies depending

, on actual speed
—P

= SON signal identification (7ms) + Excitation detection time
(170ms) x Number of retry (10 times Max.) + Servo ON delay
time (20 (Pulse motor)s 50 (Servo motor) ms)

= SON signal identification (7ms) + Servo ON delay time
(20 (Pulse motor)s 50 (Servo motor) mS)

turned ON, or when the home return is completed for the simple absolute type to identify the
magnetic poles of the motor.
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[2] Alarm, Alarm Reset (*ALM, RES)

. Input Output
PIO Signal RES “ALM
All Operation
Patterns © ©

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 6.4 Alarm List for details of alarms.

[3] Pause and Operation Interruption (*STP, RES)

Input
PIO Signal
9 *STP RES
Operation Pattern 0 and 5 O O
Operation Pattern 1 to 4 O x
O : Available, x: Unavailable
ON
OFF —======—===—=————
2)
____________ ey
Acceleration Deceleration Acceleration Deceleration
Speed t Stop status D 3 )
Time Pause signal input OFF
1) 2) 3) 4) 5)
Movement -> Deceleration and -> Movement restart Moving -> Position complete
Signal Input stop with pause with pause .
(Movement Start) turned OFF turned ON (S et @i

Turn RES Signal ON here and the
remaining movement is cancelled.

m 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) If pause signal *STP is returned to ON, the actuator continues the remaining movement. The
acceleration is the value set in the position table.

3) Turning reset signal RES ON during pause (*STP being ON) allows the remaining
movement to be canceled to interrupt the operation.

/A\ Caution: At occurrence of an alarm in the release level (Note ) 'RES can reset the alarm.

Confirm that no alarm is issued when cancelling the remaining movement.

(Note 1) Check the 6.4 Alarm List for details of alarms.
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[4] Movement Command and Positioning Complete Signal (STO to ST2, PEO to PE2)

PIO Signal STO ST1 ST2 PEO PE1 PE2
Operation Pattern 0 to 2 O O x O O X
Operation Pattern 3 O O x O O O
Operation Pattern 4 O O O O O O
Operation Pattern 5 x x x O O X

m Control method

1)
2)

3)
4)

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.

Current Position No. PE* of the commanded position turns ON once the positioning is
complete.

Once PE* Signal turns ON, turn OFF ST* Signal.

Current Position No. PE* turns ON if the remaining movement amount is in the range of the
positioning width.The current position number PE* Signal will be kept on once it is turned ON
unless the start signal ST* is turned back ON, servo is turned OFF "® or the actuator is out
of the positioning width width range No) ‘When the pause signal *STP is turned OFF in this
condition, the current position number PE* Signal will also be turned OFF.

&Caution: (1) If the ST* signal is turned ON for the position after completion of
positioning, both the PE* and PEND signals remain ON.

(2) The PE* signals is 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 aren't set
to ON simultaneously.

+ 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.

[5]

Positioning (STO to ST2, LSO to LS2)

PIO Signal STO ST1 ST2 LSO LS1 LS2
Operation Pattern 0 to 2 O O x O O X
Operation Pattern 3 O O x O O @)
Operation Pattern 4 O O O O O @)
Operation Pattern 5 x x x O O x

m Control method

1)
2)

3)

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.

At the completion of positioning, position detection output LS* of the specified position is
turned ON.

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).

If the input signal method is set to continuous power supply in the initial setting, keep ST*
Signal ON until the actuator moves to another position, and turn it OFF at next ST* Signal. If
it is turned OFF with LS* Signal, the actuator decelerates and stops from the point where it
gets into the positioning width range, thus 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 — Controller) !

4

B
bE

Start signal
ST2
(PLC — Controller)

Position sensing output
LS1
(Controller — PLC)

Turned ON after

Position sensing output || entering into
LS2 [ positioning width zone.
(Controller — PLC) |

! :§|:Target position j

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
(PLC — Controller)

entering into

Turned ON after
positioning width zone.

Position sensing output
LS1
(Controller — PLC)

[

!
Positioning
width

|

Orignal deceleration
start position

Speed
A

N AN A

Operation of actuator

=N
\

Deceleration start

\

|
|
|
\,!\ . Move
i " distance
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) LS* signal would not be output if the positioning width is set less than the
minimum resolution.

<

position
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[6] Home Return

Home-return operation is performed when turning the movement signal 1 (STO) on if the home

return has not yet done since the power is turned ON.

1) If the operation pattern is “Point-to-Point Movement (Single Solenoid)”
If the home return is not conducted on the operation panel yet, the first movement signal
(STO) will bring the actuator to the home position. After home return operation, it moves to
the forward position and stops (for positioning).

Movement signal (STO)

Home return completion (HEND)

I
I
|
1
:
|
Forward end position detecting output (LS0) L
|
|
I
I
|

1
Actuator operation
A A A

Reverse at Home Position Forward End
Mechanical End Position

2) If the operation pattern is “Point-to-Point Movement (Double Solenoid) and 3-Point
Movement”
After returning to home position, the actuator stops at the backward position (for positioning)
(Home-return complete).
Movement signal to the forward end (ST1) is invalid till the home-return operation is

complete.
Movement signal (STO)
Backward end position detection output (LS0)
g |
1
\
m
Actuator operation :

Ao A

Reverse at Home Position Backward end
Mechanical End position
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[Operation of Slider Type/Rod-Type Actuator]

Mechanical end
Home 2)

1) <

»
»

1) 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.
Refer to the instruction manual of each actuator.

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.

& Caution: In the home reverse specification, the actuator moves in the reverse direction.

[Operation of Rotary Actuator]
(1) 330° Rotation Specification

Home = 0°

2)

Mechanical
stopper

1) The actuator rotates in CCW (counterclockwise) direction from the view point of the load

side. The speed is either 20deg/s.
2) It reverses at the mechanical stopper and stops at the home position. The movement
amount at this time is determined for each actuator and cannot be changed.
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(2) 360° Rotation Specification

Home
(Forward Rotation End)

Offset Movement Amount—" \s; 10

Rotary Axis

Datum Point for Offset .- T
(Center of 6), 7), 9) and 10)) 9)" 8)
(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.

[For Gripper]

F
= I
<
Finger Attachment (Note) Finger Attachment (Note)

i g

1) 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.

Note Finger attachment is not included in the actuator package. Please prepare separately.
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[7] Absolute Reset (conducted for Absolute Type)

When the power to the machine is turned ON for the first time (actuator operation), perform the

Absolute Reset.

1) Absolute Encoder Failure Detection Error is issued at the power-on.

2) Turn RES Signal (IN2) ON or reset the alarm in the alarm screen on a teaching tool such as
the PC software.

3) Issue the movement command to perform a home-return operation.

[8] Point-to-Point Movement = Operation Timing for Operation Patterns 0 to 2

(1) Single Solenoid System:
When the STO is turned “OFF”, the positioning to the backward end is performed and when
the STO is turned “ON”, the positioning to the forward end is performed.

- i

Movement signal (STO)

Forward end point positioning completion output (PE1)
(Parameter No.1

1
Positioning width

(Parameter No.1)

|
Backward end position detection output (LS0) 4‘1 : H—
1
1 1
1 ! |:
1 T T 1
Forward end position detection output (LS1) : 1, : ::
Backward end point positioning completion output (PEO) - 1 : : : |‘.—
Iy T T :
] i—|i 1 E
14 Positioning width
:
1
1

Actuator operation

eh 4
iy

Backward end Forward end

(2) Double Solenoid System:

Backward end

With the combination of STO and ST1, the actuator performs a positioning at the target

position.

Backward end movement signal (STO) —'(\

Note

1 1
Forward end movement signal (ST1) —g—pi

Backward end position detection output (LSO 4'—'] !

p put (LS0) o ; P—.:
| I | l—'—l-l n
Forward end position detection output (LS1) — 4 : u

Backward end point positioning completion output (PE0) ——— | & ' ! —
: ER— i

Forward end point positioning completion output (PE1) i ' u — )
: 11 Positioning width

(Parameter No.1) ;
Actuator operation ?

1
Positioning width +———
1
1

Backward end Forward end

.1 (Parameter No.1)
1
1

Backward end

(Note) When having a movement command, make sure to turn OFF both STO and ST1

before issuing a movement command to the target position.

If it is set to the continuous operation type in the initial setting, and both STO and
ST1 are turned OFF during a movement, the actuator decelerates and stops on

the spot.

If both STO and ST1 turn ON during a movement, the signal that came ON first

becomes effective.
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[9] Pause during Movement = Operation Timing for Operation Patterns 0 to 2

(1) Single Solenoid System:
With the input of the pause signal (*STP), the actuator pauses its operation. Shown below is
an example for the forward end position movement.

Movement command (STO)
Pause signal (*STP)

—
—

Forward end position detection output (LS1)

Forward end point positioning completion output (PE1) > ‘_Positioning width
1} (Parameter No.1)
! 1
1

Actuator operation '

Forward end

(2) Double Solenoid System:
By turning both ST0 and ST1 OFF, the operation of the actuator is paused. Shown below is
an example for the forward end position movement.

4 STO and ST1 are OFF

Backward end movement signal (STO) 7’

Forward end movement signal (ST1)4'.—I—|

Forward end position detection output (LS1)

Positioning width
(Parameter No.1)

:4-
m
1 o 1
Actuator operation :
A

Pause Forward end

1
1
1
1
Forward end point positioning completion output (PE1) :
1

[10] Speed Change during Movement = Operation Timing for Operation Patterns 1

(1) Single Solenoid System:
With the movement speed change signal (SPDC) turned ON, the actuator is operated with
the changed speed from the position set as the change position in the position data. Shown
below is an example for the forward end position movement.

Movement signal (STO) —

Movement speed change signal (SPDC) —l

'
1
1
1 !
1 T
Forward end position detection output (LS1) : ! ' :
! rli
Forward end point positioning completion output (PE1) : E > E4.Positioning width
E 1/ f : 1 (Parameter No.1)
Actuator operation — . N \17
Position set in change position
Forward end
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(2) Double Solenoid System:
With the movement speed change signal (SPDC) turned ON, the actuator is operated with
the changed speed from the position set as the change position in the position data. Shown
below is an example for the forward end position movement.

Backward end movement signal (STO)

Forward end movement signal (ST1) —l L
1

Movement speed change signal (SPDC)
1

Forward end position detection output (LS1)

Forward end point positioning completion output (PE1) > :<.Positioning width
)

r 1! (Parameter No.1)
N

8

Actuator operation Position set in change position

Forward end

[11] Target Position Change = Operation Timing for Operation Patterns 2

(1) Single Solenoid System:
With the target position change signal (CN1) turned ON, the operation is made with the
setting of Forward End 2 in the position data when moving towards the forward end. The
actuator operates with the setting of Backward End 2 in the position data when moving
towards the backward end. Shown below is an example for the forward end position

movement.
Movement signal (STO)4J—|—(§)—!—|—

Target position change signal (CN1) ()()

Forward end position detection output (LS1 )—-l—(,(,
Forward end point positioning completion output (PE1 )4.—['—(,(,

EEgay

i 1 Positioning width ! 1¢Positioning width
v/ \ ! (Parameter No.1) ! 11 (Parameter No.1)
Actuator operation : < > <» y
Setting of Forward End 1 Setting of Forward End 2

(2) Double Solenoid System:
With the target position change signal (CN1) turned ON, the operation is made with the
setting of Forward End 2 in the position data when moving towards the forward end. The
actuator operates with the setting of Backward End 2 in the position data when moving
towards the backward end. Shown below is an example for the forward end position

movement.
Backward end movement signal (STO) (g)
Forward end movement signal (ST1)4|I|—|: (g) !—!7
Target position change signal (CN1) : : (g) :l E E
Forward end position detection output (LS1)—E:|—E—()() : E l:_ii
Forward end point positioning completion output (PE1)—E—=—§<_—()() E i _J—L_Tsitioning width
¢

Positioning width (Parameter No.1)
Paramete(r(No.1) ' /_\_\'—
. '
Actuator operation ¢ > ) —
Setting of Forward End 1 Setting of Forward End 2
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[12] 3-Point Movement = Operation Timing for Operation Patterns 3 and 4

With the combination of STO and ST1, the actuator moves to the target position.

1
Backward end movement signal (STO) 1 I—.—' Refer to the table
! below for the ¢
Forward end movement signal (ST1)—I -

ombination of
movement signals

Intermediate point movement signal (ST2)
(available only for PIO Pattern 4)

Backward end position detection output (LS0)

1
1
:
1
1
1
1 ¥
Forward end position detection output (LS1) v ! i '
1 1 1 1
Intermediate position detecting output (LS2) i lTl L : : lTl
1 1 1y H 1
Backward end point positioning completion output (PEOQ) : : - ! :
: : i :
Forward end point positioning completion output (PE1) i 1 . i : 1
[ 1 e H 1
Intermediate point positioning completion output (PE2) : : _’E ;‘_, i :
M 1 1 M
i i * Positioning width
i N (Parameter No.1)

Actuator operation
P Passing the Passing the

intermediate point | intermediate point Intermediate
Forward end Backward end

Following table shows the combination of the movement signals by each PIO pattern and the
destination determined by it.

P10 Pattern 3
. Forward end Backward end Intermediate point
Input Signal
movement movement movement
STO OFF ON Both being ON or both
OFF (selected in the
ST1 ON OFF initial setting)
P10 Pattern 4
. Forward end Backward end Intermediate point
Input Signal
movement movement movement
STO OFF ON OFF
ST1 ON OFF OFF
ST2 OFF OFF ON
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[13] 2-Point Repeated Back and Forth Operation = Operation Timing for Operation
Patterns 5

While the repeated back and forth operation signal (ASTR) is ON, the actuator moves back and
for the repeatedly between the forward end and the backward end.
Once ASTR signal is turned OFF, the actuator positions at the current target position and stops.

Continuous reciprocating operation signal (ASTR)—J |
Backward end position detection output (LSO0)

-

Forward end position detection output (LS1)

Backward end point positioning completion output (PEO)

-}

Forward end point positioning completion output (PE1)

Positioning width
"E K'(Parameter No.1) -"'4-

Actuator operation

T

Backward end Forward end Backward end

[14] Timing for Pressing Operation = All Operation Patterns

If the settings of pressing force and pressing width is conducted in the position data and
operate the actuator, the actuator performs a pressing operation towards the target position.
Shown below is an example for the forward end position movement.

Movement signal (STO, ST1, ST2) ><Refer to the timing chart of each PIO pattern for the movement signa><:

Backward end point positioning completion output (PEO) —|

Forward end point positioning completion output (PE1)

:‘ Pressing width J

N L

1 1

v/ d Frmmmmmmmmmmm——————— '

Actuator operation ! : !
Pressing complete Target position

&Caution: For the pressing operation, use the positioning complete signal (PE*).
Even the operation finishes with a miss-pressing and reaches the end point, PE*
signal will turn ON. Set the pressing width wider when miss-pressing detection is
required and identify with a timer.
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3.9 About Gateway Parameter Setting Tool

This tool is necessary for the initial setting process such as MSEP operation mode select.
Shown below is how to use the tool.

3.9.1 Startup of Tool

1) Boot the Gateway Parameter Setting Tool after the power to MSEP is turned ON, and the
window shown below appears. Select “MSEP GW” if MSEP is connected and click OK.

SelectGwType

Flease select Unit type.

" ROBOMET G

® MSEP G

]2 |

2) Once MSEP is detected the detected unit numbers become available to select. Select the
unit number to be connected and click the “OK” button.

Connection Check

Select GW TUnit.
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3) The main window opens. The main window opens even when MSEP could not be detected.
Click on the “Read” button in this window and the parameters start to be read from MSEP.
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 Baud Rate in the figure below.

ilil Parameter Configuration Tool for IAI GateWay Linit o ] 4
File Setting ™Monitor  Help
D) || &
Fort Config | Eead | Mrite |#%1% Tree ID 'l ID 'l
: |
[ I [ | |
Network Type ‘ Axiz | Simple [ Poinel | Full | Pointz | Point3 [SEP Is0|
i} - - - - - -
Address I j 1 - - - - - -
2 - - - - - -
Eaud Rate I j 3 - - - - - -
4 - - - - - -
: 5 - - - - - -
Informaticon = - - - - - -
= - - - - - - -
Size A1r =11 =W 11 nibhble
Firmware Wersion:
Baudrate (bps) 1230400  Port:CONT | 1.1.0.0

Main Window (Initial condition)

3.9.2 Explanation of each Menu
1) File Menu

iii] Parameter Configuration Tool for 1

File 3Setting Monitor  Help

Mew File
open...

Save ::-nfig |
Exik
Matwarlk Tirrne Dt 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.

* New file : Create new network parameters and operation mode parameters.
* Open... : Open the saved parameter files to show on the main window.

» Save : Save the parameter remained in the tool as a file.

* Exit : Close the tool.
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2) Setting Menu

ﬁ Parameter Configuration Tool for IAI GateWay Unit

File Monitor

EE Specialty Parameter
Port Config :
5 TimeSetting(T) writo
Unit Mo.(U)
Be EtherMet/IP Setting(D) /e
add¥ass T

Click on the “Setting” menu on the top left corner in the main window and the setting menu
list pops up.

» Specialty Parameter : Set the parameters related to the process of Gateway area in MSEP.
[Refer to0 3.9.3 1), 2) and 3) GW Parameter */GW Mode Select.]

* Port Config : Set the communication speed between the tool and PC and COM
port number.

* TimeSetting(T) : Set the clock retained in MSEP.
[Refer to 3.9.3 4) Time Setting.]

 Unit No.(U) : Set the unit number of MSEP and top axis number in that unit.

[Refer to 3.9.3 5) Unit No..]
» EherNet/IP Setting : For EtherNet/IP type, this menu is displayed. Set IP address etc.
[Refer to 3.9.3 6) EherNet/IP Setting.]

3) Monitor Menu

ilil Parameter Configuration Tool for IAI G

File Setting | Manitor  Help

0= E 1) data

Diagniostic Information

Part o AlarmliskL)

Metsnrle Mirme Neavi caele

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.

* 1/0 data : Show the details of the host PLC and MSEP data.
[Refer to 3.9.3 6) I/O Data]
+ Diagnostic Information : Show the number of ERRT and ERRC occurrence, emergency stops
and scan time.
[Refer to 3.9.3 7) Diagnostic Information]
» AlarmList(L) : Read and show the alarm list retained in MSEP.
[Refer to 3.9.3 8) AlarmList(L)]
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3.9.3 Description of Functions

1) GW-Param
il Setting Specialty Parameters 5[
GW-Paramz | Gimode Select
Latch in ERR_T/C |invalia |
SERVO-0FF in ERR _C Ivalid j
uhit welocity(Only Full Mode) Il.l:lmmfs j
Interhal communication retry count |2 j
Cloze |
» Latch in ERR_T/C : Select whether to continue the error even in recoverable
condition after ERRT and ERRC are issued.
+ SERVO-OFF in ERR_C : Select whether to turn the servo OFF on the connected
axes when ERRC is occurred.
* unit velocity (Only Full Mode) : Select the unit for speed from 1.0mm/s and 0.1mm/s.

* Internal communication retry count : Set the number of communication retries with the
connected axes in AUTO mode.

2) GW-Param2

i) Setting Specialty Parameters
Gi-Param | Gimode Select

Fulltime Fan run |invalia I

Fan round monitor Ivalid j

BATT Charge Wolt monitoring IIZIN j

FTC function |invalia =]

Close |

* Fulltime Fan run : Select whether to always drive the fan even in AUTO mode.
* Fan round monitor . Select whether to/not to monitor the fan rotation speed with

the monitor function.

* BATT Charge Volt monitoring : Select whether to/not to monitor the absolute battery charge
voltage.

* RTC function : Select whether to use the calendar function.
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3) GWmode Select

1| Setting Speci ]|
Gi-Parau | GW-Parawz Gimode Felect

Enshle 51 |invalia |

EYTE swap |invalia |

WORD swap in D-WORD Data Iinvalid j

Enable 5W in AUTO mode Iinvalid j

PUSH typeonly Full mode) I'I‘Ype COoN j

Close |

* Enable SW : Select whether to activate/inactivate the enable switch in TP.
* BYTE swap : Set the byte swap. [Refer to 3)-1 in this section.]

* WORD swap in D-WORD Data : Set whether to swap the W-word sized data with word size
[Refer to 3)-2 in this section.]

* Enable SW in AUTO mode : Select whether to activate/inactivate the enable switch in
AUTO mode

* PUSH type (only Full mode) : Select the pressing method from SEP and CON methods

3)-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.

@®=0N,O=OFF

MSEP 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
Input

register

ON/OFF Ol|c|/e|e|O0|@|O0|O0|O|O|O|@|O|O|@|OC|@|@/O|O| @@ OC|®@ @ O/0/O|0 O |0 |0
Hexadecimal 3 4 1 2 c D A B
data

pLC: 1F[IE[D[1C[ B8] A 19]18 [17[16]15[14[13[12[17[10[F [E[D[C[B[A[9[8]7[6]5[4[3[2]1]0
RWwnn

ON/OFF o|oj|o|e|o|o|e|0|0|O|@e|e|O|@|/O|O|@/OC|@|O|@|/O|@|/@e|@|/@|/O|O|@ @ O|@
Hexadecimal 1 2 8 4 A B C D
data

MSEP TF[T1E[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

register

ON/OFF Ol|o|e|e|0o|e@|O0|O0|0|O0|O|@|O0O|O|@|O|@|@|O/O/@®@|@|/O|@®@| @ OC/0@ O|0|OC |0 0O
Hexadecimal 3 4 1 2 € D A B
data

PLC: 1F|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
RWrnn

ON/OFF o|l|o|o|e|o|o|e|Oo|O0|OC|@e|@e|O|@|O|O|@|OC|@|OC|@|/OC|@e|/@e|@| @ OC|O|@|@|O|@
Hexadecimal 1 2 3 4 A B © D
data
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3)-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.

@®=0N,0=0FF

MSEP 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

Input
register

ON/OFF e|lo|/e[o[e|o|e|e|e[e|[0|0|e|[e|[0|e|0|0][0[e|0|0]|e|0][0|0O|e|@]|[O]|@]|O]|O
Hexadecimal A B © D 1 2 3 4
data

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 o|lo]o|e]|o]Jo[e]o|o]|o|[e|e|o|e[o|o[e]|o|e][o[e|o|e|e|e|e[O0|O|e][e|O]e
Hexadecimal 1 2 3 4 A B © D
data

MSEP 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
register

ON/OFF @/ Oj/e|/O|@e|/O|@e/@| e/ @ O/ OC|@| @ O|®@ O|O|C|@|O|O|@|O|O|O|@|@|O|@®@|O]|O
Hexadecimal A B © D 1 2 3 4
data

PLC: 1F [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
RWrnn

ON/OFF olo[o]e]o[o]e|o|o[o|e[e]|o|e[o[o|e|o|/e[o[e[c|e|[e[e[e[0|0|e][e][O]e
Hexadecimal 1 2 3 4 A B © D
data
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4) TimeSetting

iii] TimeSetting x|

12/12/2011 2:24:40 PM

~ Mamual

year month day hour minute second

oo (7 L B B F B F BEE EF

Confirm | Write |

By selecting Time on PC, the current time on the PC is acquired and set to MSEP. If Set
Manually is selected, desired time set in the clock edit in the window can be set in MSEP.
Click “Write”, and the time setting is transferred to MSEP and the data is written in.
Clicking on the Confirm button and the clock data currently retained in MSEP can be read
and displayed.

&Caution: The clock (calendar) function in MSEP can be retained for approximately 10
days (reference) after the power to MSEP 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.

5) Unit Number Setting

[ Multi Drop enahle

TnitMNo. ID vl
ID v|

Top 4xis No.

This setting is to be conducted when 2 units of MSEP 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 MSEP.)

» Multi Drop enable : Tick in the box if the setting in this window is to be activated.

» UnitNo. : Set the unit number of MSEP
» Top Axis No. : Set the top axis number of MSEP composition axes
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6) EtherNet/IP Setting (Setting to be established for EtherNel/IP type)

[l EtherMet/IP Setting

IP address

L1

Subnet mask

192
255 _ .
Default gateway 02 :

!

* [P Address : Set IP address for MSEP
« Subnet Mask : Set subnet mask
» Default Gateway : Set default gateway
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7) 1/0 Monitor

il Reqister Monitor 1

(Address FSO0h's)

Master <> Galeway

[Addresz FTO0n's)

Gatewny > Master

x|

Adecaa

Data

YEYE

uuou

o000

ooon

anon

anan

o000

vuoy

uuou

o000

o000

annn

anon

o000

vuou

Adreas Data Ijl
+uu uouy
oL uouy
o2 oo
+02 oooo
+4 nann
+5 nnnn
+06 0000
U/ uouy
oy uouy
F09. oo
+HlA oooo
+F nnnn
+r nnnn
+0D 0000
+UE uuuy
or uouy ;I

uuou

oo 7] lu—\_l &

Data Reading Display
Frequency 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 : Select the frequency of displayed data update from 100 to 500ms

* Display Switchover
* SYNC Scroll
scrolled together

8) Diagnostic Information

iii] Dizgnostic Information

scan time[msec] u]
EFE_T counter 0
EFE_C counter 0

EMG counter 0

: Select from binary and hexadecimal for the display
: Tick in the box to make the list of the sent and received data

Clear

_Clear |
Clear |
_Clear |

Clear

The number of the communication error (ERRC and ERRT) occurrence and number of the
emergency stop (EMG) detection can be counted.
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9) Alarm List

il alarmiist

Fecord | Code I Content I Detail I Address I OccTine
1] G9E | Fan Failure. oo oooo 1a/12/2011 1:50:23 PM
1 S9E Fan Failure. oo oooo 12/12/2011 12:54:11 PH
2 S9E Fan Failure. oo oooo 12/12/2011 12:53:17 FPH
3 FFF Power up (not error) oon ooag 1271272011 12:52:52 PM
4 G9E Fan Failure. ooo ujulula] 1271272011 11:39:52 AM
5 FFF Power up (not error) oon ooag 1271272011 11:39:27 AM
] S9E Fan Failure. oo oooo 12/12/2011 10:25:47 AM
7 FFF Power up (not error) oon ooag 1271272011 10:29:22 AM
g S9E Fan Failure. oo oooo 12/12/2011 §:32:26 AM
9 FFF Power up (not error) oon ooag 1271272011 5:32:01 AM
10 S9E Fan Failure. oo oooo 12/11/2011 4:36:05 PM
11 S9E Fan Failure. oo ooag oo:00:25
12 FFF Power up (not error) ooo aooo oo:00:00
13 S9E Fan Failure. oo ooag oo:00:25
14 FFF Power up (not error) ooo aooo oo:00:00
15 S9E Fan Failure. oo ooag 0l:01:14

[

|

Refresh |
Clear |

x|

Click on the “Update” button and the alarm list is read again from MSEP.

Click on the “Clear” button and the alarm list retained in MSEP are all deleted.
Refer to Chapter 6. Troubleshooting for the details of the alarms.
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3.9.4  Operation Mode Setting

ilil Parameter Configuration Tool for IAI GateWay Unit 1 ) 2 IEllil
File Sething Manitor  Help 2)
== A >
Port Config | Read | Write Lo T |8 'l / / |0 'l
[ S | T/ | |
Wermancl - |DeviceNet ([ucis [ sinple [ Poinci [ Full [ Foiftz [ Poincs [sEr 1/0)\
i} * -
Address ID = 1 * -
==l & (% -
Baud Rate IAuto = 3 * -
4 &3] _
f o 5 * -
Information Z i -
out — 85 byte 7 * -
NGize a1 &1 217 1w | ni}:.}:.l;,fJ
In — 88 byte
Firmware Version: FF58
ModuleVer. : 2.03
[Paudrate (bps):230400  Forc:COM7 | L

When selecting the operation mode, select " " the axis number in the pull down menu circled

as 1). By selecting the number, the cells in 2) become blank in response. Click the cell for the
mode to be set in each axis.

If clicking on a blank cell, “*” will appear. “*” indicates that the mode is selected.

Set the same operation mode to two axes in pair for the driver board unit (for each slot) for
MSERP. If clicking on a cell, “*” is displayed for two axes at the same time. Any blank cell can be
selected as long as it is in two axes unit.

Click on a cell with “*’shown in, the mark is changed to “(*)". “(*)” means it is a reserved axis,
which is to be set when not using and when ineffective axis even though the actuator is
connected.

If clicking on a cell with both axes in reservation “(*)”, the cell returns to blank.

ke

Note 1 SEP I/O Mode cannot be set together with other modes.

Note 2 MSEP is to be set in two axes in unit (for each slot) as the basis. If the number of used
axes is an odd number, make it inactivated in Final Parameter No.33 Inactivated Axis
Setting.
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3.10 Status LED

1) For PIO Type

Wil
EWEHL
OF

BEH

=50

(Controller internal
communication status)

O: llluminating, x: OFF
Symbol Ccl;:criri]t?on Color Description
O Green |Ready
(SS\;item Status) O Orange |Alarm generated
x - Power is OFF or in initializing
EMG . Red Emergency stop
(Emergency Stop Status) % _ Normal
MODE O Green |AUTO Mode
(AUTO/MANU Status) X _ MANU Mode
TERR @) Orange |Controller internal communication error
x

Normal
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2) For Fieldbus Type DeviceNet

IEHED

O: llluminating, x: OFF, ¢: Flashing
Symbol C(I)_:cl;?tri)on Color Description
Vs @) Green  |Ready
(System status) O Orange  |Alarm generated
X - Power is OFF or in initializing
EMG () Red Emergency stop
(S'faTer?e”"y 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
CERR O Orange |Fieldbus communication error
(Fieldbus
communication status) x - Normal
@) Green  |Online (Normal)
* Green Online (Even though the netwc_)rk iS. established
normally, the master does not identify as MSEP)
NS O Orange  |An error occurs.
* Orange No response returned from another slave device
* C(BBrﬁr?l? /tg/ r?l?r%? In self-checking process.
@) Green Communication in normal condition
* Green Parameter setting error
MS O Orange It is caused by the hardware breakdown.
* Orange Light malfunction
* ((;éﬁsl? /tg/ r?l?r%(; In self-checking process.
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3) For Fieldbus Type CC-Link

i

O: llluminating, x: OFF, ¢ : Flashing

Lamp .
Symbol Condition Color Description

VS @) 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 @) 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)
ERR * Orange Station number or baud rate changed after the
power-on

x - Normal

RUN O Green |Communication in normal condition
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4) For Fieldbus Type PROFIBUS-DP

IEHED

O: llluminating, x: OFF, ¢: Flashing
Symbol Ccl)_r?énit?on Color Description
svS @) 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 @) 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

@) Green |Online (Normal)

* Green Online (Even though the network is established
NS normally, the master does not identify as MSEP)

An error occurs. (Parameter error or initializing
O Orange
error)

O Green |Initializing is completed.
MS * Green Lr:glsgslsng completed and in self-checking

O Orange |An error occurs. (Exceptional error)
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5) For Fieldbus Type CompoNet

i e |
O: llluminating, x: OFF, ¢ : Flashing
Lamp o
Symbol Condition Color Description
Svs @) Green |Ready
(System status) O Orange |Alarm generated
x — Power is OFF or in initializing
EMG ’ Red Alarm generated
(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
CERR O Orange |Fieldbus communication error
(Fieldbus
communication status) x - Normal
O Green |Online (Normal)
Online (Even though the network is established
w Green |normally, awaiting for being identified as MSEP
by master)
NS O Oranae Node address duplication error, slave address
9 wrongly established
* Orange |No response returned from another slave device
" _ Power is OFF, under reset operation, under
initializing process
@) Green |Communication in normal condition
MS O Orange |Malfunction of hardware
* Orange |EEPROM reading failed in initializing process
x - Power is not ON, under reset operation
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6) For Fieldbus Type EtherNet/IP

I=ED

violation, recoverable with rebooting

O: llluminating, x: OFF, : Flashing
Symbol Cé_r?c?;’c?on Color Description
SvS @) Green |Ready
(System status) O Orange |Alarm generated
X - Power is OFF or in initializing
EMG () Red |Alarm generated
(Emergency stop status) x - Normal
MODE @) 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
@) Green |Online (Communication in normal condition)
Online (Even though the network is established
w Green |normally, the master does not identify as
MSEP)
NS @) Oran Communication error (such as IP address
ge Co
duplication)
* Orange Communication error (Communication timeout
has been detected)
X — Power is OFF or IP address not established
@) Green |Communication in normal condition
* Green Construction informqtiqn §e_tting is iqqomplete,
or scanner (master) is in idling condition
MS @) Orange Malfl_mction of hardware (board replacement
required)
* Orange Initializing error, light error such as setting
X

Power is OFF
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7) For Fieldbus Type EtherCAT

O: llluminating, x: OFF, ¢: Flashing

Symbol Ccl:_r?énit?on Color Description
VS O Green  |Ready
(System status) O Orange |Alarm generated
x - Power is OFF or in initializing
EMG () Red Alarm generated
(Emergency stop
status) x - Normal
MODE O Green AUTO Mode
(AUTO/MANU status) x - MANU Mode
TERR @) Orange |Controller internal communication error
(Controller internal N I
communication status) x - orma
CERR O Orange Fieldbus communication error
(Fieldbus N I
communication status) x - orma
O Orange Communication component (module) error
Orange ™" [Construction information (settings) error
w (ON : 200ms/ |(Information received from the master cannot
ERR OFF : 200ms) |be set)
(Note 3) |Communication section circuit error
* Orange (Watchdog timer timeout)
x - No abnormality or the power is OFF
O Green Normal communication (OPERATION)
condition
RUN ¥ Green """ |PRE-OPERATION condition
¥ Green ™°*? |SAFE-OPERATION condition
O Orange Communication component (module) error
X

Initializing (INIT) condition or Power is OFF
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» Timing of LED flashing

(Note 1) blinking

(Note 2) single
flash

(Note 3) double
flash

ON
‘Zﬂﬂh‘ZGUL
T ms | ms
OFF —
ON
200 | 1000 | 200
“ms | ms M ms
OFF —
ON
200 | 200 | 200 | 1000 -
“"ms | ms | ms | ms g
OFF —
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Chapter 4  Absolute Reset and Absolute Battery
4.1 Absolute Reset

The controller for Simple Absolute Type retains the encoder position information with the
battery backup. It is not necessary to perform the home-return operation every time the power
is turned ON.

In order to hold the encoder position information, absolute reset is required.

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.

[1] 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.

SYS . Name Description
1 SYS | Driver for upper connector connection axes numbers (0, 2, 4 and 6
00 - Axis)
System status
I Green Light is turned ON. : Servo ON
2|08 =@ Red Light is turned ON. : Alarm generated
Hl @@ OFF : Servo OFF
110 i g g -0 Absolute Status 1 for driver for upper connector connection axes
ol0lH| mm [ numbers (0, 2, 4 and 6 Axis)
Al BB The current absolute status is expressed of the patterns of the light in
IlH| OO 1-0 and I-1.
210|8| om
H @@ -1
110|f] 2@ -0 Green Light is turned ON. | Red Light is turned ON.
0|0 [ g g Green Light is |Absolute reset complete |Absolute reset
L turned ON. incomplete
T;?‘é‘égg“s Alarm generated
-2 Absolute Status 2 for driver for upper connector connection axes

numbers (0, 2, 4 and 6 Axis)

Green Light is turned ON. : Battery fully charged

Orange Light is turned ON. : Battery charging operation

Red Light is turned ON. : Battery disconnected

SYS I Driver for lower connector connection axes numbers (1, 3, 5 and 7 Axis)
Green Light is turned ON. : Servo ON

Red Light is turned ON. : Alarm generated

OFF : Servo OFF

11-0 Absolute Status 1 for driver for lower connector connection axes
11—1 numbers (1, 3, 5 and 7 Axis)
The current absolute status is expressed of the patterns of the light in Il
11-0 and II-1.
11-1
11-0 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
-2 Absolute Status 2 for driver for lower connector connection axes

numbers (1, 3, 5 and 7 Axis)

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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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) Connect the absolute battery box to the controller with using the dedicated cable. [Refer to
Chapters 1 and 2.]

3) Connect a teaching tool and turn ON the power supply to controller.

4) The absolute encoder error appears on the teaching tool. Perform alarm reset.

5) Perform home-return operation. 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) Select position data on the main screen and click the [Alarm] button.

[EYEan poaition atalfnn Mol
o|]@| ¢ |®|@] B ol tocation 7.00 Alarm code [
F Jog I Inc. Pozitioning (Test mode) g

£ -
Bw(-) Ewit) | speed| 30 (mn/a) ” Speed100 (V] Lo L sl
- @ Mome

Breech oo’ ' ra et w || m| S

2) Select position data on the main screen and click the button.

Serve

[ £an poaition datalfn Mol
ulle'lQI xlhlnl EI_‘ZlI Location|  0.00 Alarm coda|

F Jeg I~ Inc. Positioning (Test mode) @

spesd| 30 [an/a] ol speadii00 [v) [0
i | o T e e | | SIS

servo

- -
Bw (-] Fuwit)
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(2) For CON-PTA/PDA/PGA
1)

Alarn fxis Ko 00

Press Reset Alm|.
N Y —

2)

Merul fxis Ko 00

Menitor | Trial tneration{:l

Edit Position | Alarm List

Press [Trial Operation| on the Menu 1 screen.

|
Edit Paramster | Information [
|

Bockp Data | enu2

v
3)
Trial Deeration Axis Mo 0D

Jog_Inchirg i:
Position Move I
Direct o _| Press Jog_Inching| on Trial screen.

1/0 Test I

Merna]

v
4)
Joy Ffxig No. 00
vy

Current Pos 0. 00 mm o x:l
oo Vol Press on Job/Inching screen.
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4.2 Absolute

Battery

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

7th Axis Battery | |6th Axis Battery

(Axis No.6) (Axis No.5) 5th Axis Battery

Connector Connector (Axis No.4)

inserting position | [inserting position||Connector

for cable for cable inserting position
for cable

(Axis No.2)

Connector to
connect with
MSEP
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AXT7 AX6 AX5AX4

GTTZRTITITITRIR
XSRS

6th Axis Battery
(Axis No.5)

S gt
R

8th Axis Battery
(Axis No.7)

2nd Axis Battery
(Axis No.1)

(SIELEIISLELN,
SRR

VAVAVAS 4

S
RLLLSEEREE

AX3

STas iy
O

4th Axis Battery
(Axis No.3)
Connector
inserting position
for cable

7 N —
I \\
1st Axis Battery
(Axis No.0)
3rd Axis Battery ||2nd Axis Battery ||Connector
(Axis No.2) (Axis No.1) inserting position
Connector Connector for cable
inserting position | |inserting position
for cable for cable

4th Axis Battery
(Axis No.3)
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4.21 Absolute encoder backup specifications

ltem Specifications

Battery model AB-7

Quantity 1 pc/axis (8 units max. / 8 axes)

Battery voltage 3.6V

Current capacity 3300mAH

Reference for battery replacing timing™®"  |Approx. 3 years
(It varies significantly by the effects of the
usage condition)

(Note 1) Replace the battery regularly.

4.2.2  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

Parameter  |Upper limit of encoder revolution at  |Reference for Holding time per
No.19 setting |power-off [rpm] battery retaining |hour of battery
When the connected |When the connected [time [days] charge time
actuator is a model  |actuator is RCA2-***N; (reference) [H]
other than RCA2-***N;
0 100 75 20 6.6
1 200 150 15 5.0
2 400 300 10 3.3
3 800 600 5 1.6

(Note 1) Followings are the reference values of time assuming the battery is new.

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-***N
Storage for 120 [H] if fully charged
1) If parameter No.19 = 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 N0.19 = 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. Please note, however, the upper limit is 120 [H].
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423

200

Absolute Battery Voltage Drop Detection

If the voltage of the absolute battery is dropped, the error detection responding to the voltage is

held.

Voltage

PIO Signals

Alarm

2.5V 8% or less

Alarm signal *ALM™* " OFF

OEE 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
to 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.)

Battery voltage

3.6V

g ... @

Normal

*ALM signal  ON

OFF

*ALM OFF

' Absolute reset
required
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Chapter 5 1/0O Parameter

Parameters are the data to set up considering the system and application.

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. Take a note if using a teaching
pendant such as the touch panel teaching.

For a quick data recovery after such works as investigation on malfunction and replacement of
controller, it is also recommended to back up or take a note on the parameter after the setting
change.

The change to the parameters will be activated after they are edited, written to the flash FeRAM,
then either software reset or reboot of the power. It will not be active only with writing on the
teaching tool.

&Warning: 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.
Understand very well about the control logic of controller if making a change
or performing a setting suitable to the system.

Please contact us if you have anything unclear.

Do not attempt to turn OFF the power to the controller while writing the
parameters.
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5.1

I/O Parameter List

The categories in the table below indicate whether parameters should be set or not. There are

five categories as follows:

A : Check the settings before use.
B : Use parameters of this category depending on their uses.

C : Use parameters of this category with the settings at shipments leaving unchanged as a
D

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.

E : Parameters of the category are exclusively used by us for convenience of production.
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.

el
(=]
No. | & Name Symbol | Unit ™" Input Range Default factory setting Relevant
= sections
o
1 | A |Positioning width INP [?er;] 0.01 to 999.99 ';;ﬁgf{ﬁgzsg with 15 5 14
mm/s 0.01 to In accordance In accordance with
2 B |Jog speed Jogv [deg/s]  |with actuator actuator N2 52102
For servo motor
! 0to 15 In accordance with
3 C |[Servo gain number PLGO - For pulse motor actuator o) 5.2 [3]
0to 31
4 | C [Torque filter time constant TRQF - 0 t0 2500 L“cfu‘;ﬁg;d(son.fg with 155 14]
5 C |Speed loop proportional gain VLPG - 1to 27661 ansgtg:d(ggf S with 5.2 [5]
6 | C |Speed loop integral gain VLPT - 110217270 L”cﬁzct‘;:dﬁ!.‘fg with 15 5 (6]
mm/s 1 to actuator's In accordance with
7 Press speed PSHV [deg/s]  |max. pressing speed  |actuator "2 5217
8 Press & hold stop judgment period PSWT msec 0 to 9999 255 5.2 [8]
0: 1) Current limit during
movement for
servo motor
Current limit value at stopping due to _ 2) Current limit during
9 ¢ miss-pressing PSFC stop for pulse 0 521
motor
1: Current limit value
during pressing
10 B |Auto servo-motor OFF delay time ASO1 sec 0 to 9999 0 5.2 [10]
Stop mode selection 0: Full stop
1 B |[(Note) ;L;r:gﬁlon specialized for pulse SMOD - 1 Servo stop 0 5.2 [11]
Current-limiting value at standstill
during positioning o
12 B (Note) Function specialized for pulse SPOW % 11070 35 52[12]
motor
Current-limiting value during home o Pulse motor: 0to 100  |In accordance with
13 c return ODPW % Servo motor: 0to 300 |actuator "2 52[13]
14 B fi#gmatlc positioning execution waiting ADWT sec 0.01 to 60 0.01 52 [14]
15 | A [Softlimit LIMM [;"e“g"] 00110999909 (AR CON* 15215
16 | C |Home retun offset level OFST [;"erg] 000t09999.99  |In 3CCOMANCEWIN 155 4¢)
17 D [Home return direction ORG - 0: Reverse, 1: Normal lancﬁgig:d(ﬁgf S with 5.2[17]
o (Elsgg;dental) In accordance with
18 B [Simple absolute unit ETYP - 1: Disabled (Simple specification at order (5.2 [18]
Absolute Type) accepted
0: 20 days
19 | A |Absolute battery retention time AIP days ; ]g g:ﬁ 2 5.2 [19]
3: 5 days
20 B |Position data change password PASS — 0000 to 9999 0000 5.2 [20]
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el
(=}
[ -+ (Note 1) . Relevant
No. % Name Symbol Unit Input Range Default factory setting sections
O
mm -9999.99 to Actual stroke on +
21 B |Zone 1+ ZNM1 [deg] 9999.99 side Noe2) 5.2[21]
mm -9999.99 to Actual stroke on -
22 B |Zone 1- ZNL1 [deg] 9999 99 side (Note 2) 5.2[21]
mm -9999.99 to Actual stroke on +
23 B |Zone 2+ ZNM2 [deg] 9999 99 side Note2) 5.2[21]
mm -9999.99 to Actual stroke on -
24 B |Zone 2- ZNL2 [deg] 9999 99 side (Note 2) 5.2[21]
25 B |PIO inch distance 101D mm 0.01to 1.00 0.1 5.2[22]
[deg/s]
26 B |Total movement count threshold TMCT times 0 to 999999999 0 (Disabled) 5.2 [23]
27 B |Total operated distance threshold ODOT m 0 to 999999999 0 (Disabled) 5.2 [24]
31 B |Overload level ratio OLWL % 50 to 100 100 5.2 [25]
0: Output when
overload warning
32 B |Light error alarm output select OALL - 1: Overload warning 0 5.2 [26]
and message level
alarm output
. . ) 0 (Enabled)
33 B |Active/lnactive axis select EFCT - 1 (Disabled) 0 5.2 [27]
Default movement direction for 0: Reverse In accordance with
34 1 B excitation-phase signal detection PHSP B 1: Forward actuator N2 52128]
35 B |Exicitation-phase signal detection time PHSP msec 1 to 999 antauc;g:d(ﬁgf zei with 5.2 [29]
0: Conventional method
36 B |[Pole sensing type PHSP - 1: New method 1 0 5.2 [30]
2: New method 2

(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.
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5.2 Detail Explanation of Parameters

&Caution: « If parameters are changed, 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 Positioning width (in-position) (Parameter No.1)

No. Name Symbol | Unit Input Range Default factory
setting
1 |Default positioning width INP [g‘efg] 0.01M°%) {0 999.99 010

If the remaining movement amount gets into this width, the positioning complete signal is
output.

&Caution: * Positioning width of servo motor L = Actuator lead length / Number of
encoder pulse
* Positioning width of pulse motor L = Actuator lead length / Number of
encoder pulse x 3
[Refer to the appendix in the last pages for the number of encoder pulse.]

[2] Jog speed (Parameter No.2)

Default factory

No. Name Symbol Unit Input Range setting

mm/s |1 to Actuator’'s max.
2 |Jog speed JOGV [deg/s] |speed 100

This is the setting of the operation speed with the JOG input command. Set the appropriate
value considering how the system is to be used.
(Note) The maximum speed is limited to 250mm/s.
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[3]

[4]

Servo gain number (Parameter No.3)

No. Name Symbol | Unit Input Range Default factory
setting
For servo motor
3 |Servo gain number PLGO - 0to 15 In accordance
For pulse motor with actuator
0to 31

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 chances 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.

Speed
'y
/.(/ When the set value is high (over-shoot)
=
-
”
/’
* N\
/4 When the set value is low \
~
b Y
o
Torque filter time constant (Parameter No.4)
No. Name Symbol | Unit Input Range Defe;télttﬁf:gctory
4 |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).
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[5]

[6]

206

Speed loop proportional gain (Parameter No.5)

No. Name Symbol | Unit Input Range Default factory
setting
i i In accordance
5 |Speed loop proportional gain VLPG — 1 to 27661 with actuator

This parameter determines the response of the speed control loop. When the set value is
increased, the follow-up ability to the speed 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.

Speed
A

When the set value is high (over-shoot)

When the set value is low

v"_-—,: » Time
Speed loop integral gain (Parameter No.6)
No. Name Symbol | Unit Input Range Default factory
setting
i i In accordance
6 |Speed loop integral gain VLPT - 110217270 with actuator

Any machine produces friction. This parameter is intended to cope with deviation generated
by external causes including friction. 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 over-shoot or shaking.

Tune it to obtain the optimum setting by watching the speed response.

Speed
A

/{/ When the set value is high (over-shoot)

= » Time
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[7]

[8]

Press speed (Parameter No.7)

No. Name Symbol | Unit Input Range Default factory
setting
7 |Press speed PSHV mm/s |1 to actuator's max. |In accordance
P [deg/s] |pressing speed with actuator

This is the parameter to set the speed in pressing operation.

The setting is done considering the actuator type when the product is delivered. [Refer to List
of Connectable Actuator Specifications in the last pages.]

If a change to the setting is required, make sure to have the setting below the maximum
pressing speed of the actuator. Setting it fast may disable to obtain the specified pressing
force. Also when setting at a low speed, take 5mm/s as the minimum.

Speed

| Positioning Speed |

Press Speed Work

i<—>
| Positioning width

&Caution: If the speed of the positioning of the position table is set below this parameter,

the pressing speed will become the same as the positioning speed.

Press & hold stop judgment period (Parameter No.8)

No. Name Symbol | Unit Input Range Default factory
setting
8 |Press & hold stop judgment period| PSWT | msec 0 t0 9999 255

Uudging completion of pressing operation|

Current

This function monitors the torque (current limit) set in % in “Pressing” or “Pressing Force” in
the position table, and turns the pressing complete signal PEND ON when the load current
during a pressing operation meets the condition shown in the diagram below. 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 [%]) = 255 ms

Decrease in current due to
movement of work

A

Pressing [%o] ------fmmmmmmm e e e Y e

‘\ . » Time

200ms ‘AZOmEA 75ms

A

Approach end
Pressing start

Operation

start 295ms

A
A 4

Contacting work 200ms + 75ms — 20ms = 255ms

Pressing complete (PEND output)
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[9]  Current limit value at stopping due to miss-pressing (Parameter No.9)

No. Name Symbol | Unit Input Range Default factory
setting
0: 1) Current limit
during movement
for servo motor
PSEC _ 2)Cur.rent limit 0
during stop for
pulse motor
1: Current limit value

during pressing

Current limit value at stopping due
to miss-pressing

This parameter defines the restricted current value at stopping due to miss-pressing.
This restricted current value locks the servo till the next moving command.

[10] Auto servo motor OFF delay time (Parameter No.10)

No. Name Symbol | Unit Input Range Default factory
setting
10 |Auto servo motor OFF delay time | ASO1 sec 1 to 9999 1

If “Power Saving Function” is set effective in the position table, the servo automatically turns
OFF after a certain time that was set in this parameter has passed after the positioning is
completed.

[11] Stop mode selection (Parameter No.11) ...Pulse motor type only

No. Name Symbol | Unit Input Range Default factory
setting
11 |Stop mode selection PHSP _ |0 Full stop o
1: Servo stop

If O is selected, the current passion is retained with the torque set in Parameter No.12 after
the positioning process. If 1 is selected, the current position is retained with the servo control.

[12] Current-limiting value at standstill during positioning (Parameter No.12) ...
Pulse motor type only

No. Name Symbol | Unit Input Range Default factory
setting
12 Cur_rent-llrr_u_tlng value at standstill SPOW % 11670 25
during positioning

It is enabled when the Parameter No.11 is set to “0”.

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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[13]

Current-limiting value during home return (Parameter No.13)

No. Name Symbol | Unit Input Range Default _factory
setting
Current-limiting value during home o Pulse motor: 0 to 100 |In accordance
13 return ODPW % Servo motor: 0 to 300 |with actuator

The factory setting conforms to the standard specification of the actuator.

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 Al

[14] Automatic Positioning Execution Waiting Time (Parameter No.14)

[15]

No. Name Symbol | Unit Input Range Default factory
setting
14 Aut.o.matlclz Positioning Execution ADWT sec 0.01 o 60.000 0.01
Waiting Time

This is effective when the operation pattern in PIO or SEP /O is set to Operation Pattern 5
“2-Point Back and Forth Movement”.

Set the duration after reaching the target position and before the movement starts toward the
next target when the automatic operation signal (ASTR) is ON.

Soft limit (Parameter No.15)

No. Name Symbol | Unit Input Range Default factory
setting
15 [Soft limit LIMM mm 0.01 to 999999 Actual stroke on
[deg] + side

The effective stroke of the actuator is already set at the factory. Change the setting if
necessary in such cases as when avoiding a crash to an interfering object or using the
actuator beyond the effective stroke.
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.
Example) Set the effective stroke to between Omm and 80mm

Parameter No.15 = 80.0

Soft Limits set in the parameter

- Approx. Approx.
0.3mm 0.3mm

Effective stroke

0.2mm |Allowable jogging/inching range after home return 0.2mm._
]

The operational range of JOG or Inching after a home-return operation is 0.1mm (deg)
outside the set area.

Alarm Code 0D9 “Soft Limit Over Error” is issued when exceeded the setting of this
parameter.
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[16] Home return offset level (Parameter No.16)

No. Name Symbol | Unit Input Range Default factory
setting
16 |Home return offset level OFST | MM | 000t09999.99 |!" @ccordance
[deg] with actuator

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) After the setting, repeat home return several times to confirm that the actuator always
returns to the same home position.

&Caution: If the home return offset has been changed, the soft limit parameters must
also be adjusted accordingly.
Do not set a smaller value than the initial setting value for Home Return
Offset. Normal excitation detection cannot be performed, and there may be a
risk of generating the excitation detection error or causing abnormal noise.
In case the there is a necessity of setting a value less than the initial setting,
contact IAl.

[17] Home return direction (Parameter No.17)

Chapter 5 I/O Parameter .

No. Name Symbol | Unit Input Range Default factory
setting
17 |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: » The home direction cannot be changed for the rod type actuators.
» The home position will be slightly changed if the home return direction of the
actuator has been changed in the rotary type.

[18] Simple absolute unit (Parameter No.18)

Default factory

No. Name Symbol | Unit Input Range setting
0: Enabled
. . _ (Incremental)
18 |[Simple absolute unit ETYP 1: Disabled (Simple 0
Absolute Type)

Set to 1 if simple absolute type and 0 if others.
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[19] Absolute battery retention time (Parameter No.19)

No. Name Symbol | Unit Input Range Default factory
setting
0: 20 dayes
ion ti 1: 15 dayes
19 |Absolute battery retention time AIP days 2: 10 dayes 2
3: 5dayes

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 ™" 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.
Parameter Upper limit of encoder revolution at power-off Reference for battery
No.19 setting [rpm] retaining time [days]
When the connected hen the connected
actuator is a model actuator is RCA2-***N;
other than RCA2-***N;
0 100 75 20
1 200 150 15
2 400 300 10
3 800 600 5

Note 1 Motor rotation [rpm] = Moved speed [mm/s] / Lead length [mm] x 60

[20] Position data change password (Parameter No.20)

No. Name Symbol | Unit Input Range Default factory
setting
20 |Position data change password PASS — 0000 to 9999 0000

When “0000” is set, the password input is not required.
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[21] Zone 1+, Zone 1- (Parameter No.21, No.22)
Zone 2+, Zone 2- (Parameter No.23, No.24)

No. Name Symbol | Unit Input Range Default factory
setting

21 |zone 1+ ZONM | MM |.9999.99 to 9999.99 |ACtual stroke on
[deg] + side

22 |Zone 1- ZONLT | MM |.9999.99 t0 999999 |ACtual stroke on
[deg] - side

23 |zone 2+ ZNM2 | MM 19999 99 to 9999.99 [fotual stroke on
[deg] + side

24 |Zone 2- ZNL2 | ™™ 1.9999.99 to 9999.99 |AiCtual stroke on
[deg] - side

Set the area where thzone signals (ZONE1 and ZONEZ2) turn ON.

The minimum setting unit is 0.01mm [deg].

If a specific value is set to both zone setting + and zone setting -, the zone signal is not
output.

A setting sample is shown below.

[Example of linear axis]

Omm 30mm 70mm 100mm
Current Position | | | J

: : Set Value
Zone signal output Zone setting + : 70mm
—— ON — Zone setting -: 30mm
>
Set Value
Zone signal output.  ON J L ON _ Zone setting + : 30mm
< > < » Zone setting -: 70mm

& Caution: The signal cannot be output unless the range of the zone detection is set to a value
greater than that of the minimum resolution (actuator lead length/encoder resolution).

[22] PIO inch distance (Parameter No.25)

No. Name Symbol | Unit Input Range Default factory
setting
25 |PIO inch distance I0ID mm 0.01to 1.00 0.1

The inching distance to the inching input command from PLC is set.
(Note) The maximum allowable value is 1 mm.
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[23] Total movement count threshold (Parameter No.26)

No. Name Symbol | Unit Input Range Default factory
setting
26 |Total movement count threshold TMCT | times 0 to 99999999 0 (Disabled)

An alarm 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.

[24] Total operated distance threshold (Parameter No.27)

No. Name Symbol | Unit Input Range Default factory
setting
27 |Total operated distance threshold | ODOT m 0 to 99999999 0 (Disabled)

An alarm 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.

[25] Overload level ratio (Parameter No.31)

No. Name Symbol | Unit Input Range Default factory
setting
31 |Overload level ratio OLWL % 50 to 100 100

Overload alarm (message level) turns on when exceeding the set ratio of the rated current.
The judgment would not be made if the value is set to 100.

[26] Light error alarm output select (Parameter No.32)

No. Name Symbol | Unit Input Range Default factory
setting
i 0: Overload alarm
0,
32 |Light error alarm output select OALL % 1- Light error 0

If 0 is selected, ALML is output when the rated current ratio exceeds the value set in Parameter
No.31 “Overload level ratio”.

If 1 is selected, even a message level alarm such as maintenance information error is output as
well as the result of the overload level ratio.

[27] Active/lnactive Axis Select (Parameter No.33)

No. Name Symbol | Unit Input Range Default factory
setting
33 |Active/Inactive Axis Select EFCT - 0_: 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, the axes can be identified as the ineffective axes, and 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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[28] Default movement direction for excitation-phase signal detection

(Parameter No.34)

No. Name Symbol | Unit Input Range Default _factory
setting

34 Default movement direction for PHSP _ 0: Reverse In accordance

excitation-phase signal detection 1: Forward with actuator

Excitation detection M starts when the servo is turned ON for the first time after the power is

supplied. Detection direction at this time is determined.

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.17 Home Return Direction. If the direction in opposite, set the

other values from Parameter No.17. (If No.17 is 0, set 1. If No.17 is 1, set 0.)

(Note) In Simple Absolute Type, the excitation phase signal detection is executed at the
home-return operation complete.

[29] Exicitation-phase signal detection time (Parameter No.35)

No. Name Symbol | Unit Input Range Default factory
setting

35 E_X|C|tat|on-phase signal detection PHSP msec 110999 In _accordance

time with actuator

Excitation detection M starts when the servo is turned ON for the first time after the power is

supplied. Detection direction at this time is determined.

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) In Simple Absolute Type, the excitation phase signal detection is executed at the
home-return operation complete.

[30] Excitation Detection Type (Parameter No.36)

214

Default factory

No. Name Symbol | Unit Input Range setting
0: Conventional
method
1: New method 1
36 |Excitation Detection Type PHSP - (For vertical mount 0

installation)

2: New method 2
(For horizontal
mount in stallation)

Excitation detection M is executed at the first servo-on after the power is supplied, and in the

new method, we succeeded to make this operation smoother and 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.
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5.3 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 IAl.

Situation that requires

No. . How to Adjust
adjustment
1 |Takes time to finish e Increase the value of Parameter No.3 “Servo gain number”. By
positioning setting a larger value, the follow-up ability to the position
Positioning accuracy is not| command becomes better. Set the value to any of 3 to 10
appropriate roughly or up to 15 at the maximum. If the value is too large, an

Shorter takt time is desired

overshoot is caused easily and may cause noise or vibration.

If the value of Parameter No.3 “Servo gain number” is increased,
also adjust the Parameter No.5 “Speed loop proportional gain” in

increasing direction to ensure the stability in the control system.
To increase the value of Parameter No.5 “Speed loop

proportional gain” by about 20% of the default. Prior to the
setting, adjust Parameter No.3 “Servo gain number”.

Vibration is generated at
acceleration/deceleration

The cause of the problem is excessive “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.3 “Servo gain number”.
If the Parameter No.3 “Servo gain number” is too low, it takes
long time to finish the positioning.

Speed is uneven during
the movement

Speed accuracy is not
appropriate

Increase the value of Parameter No.5 “Speed loop proportional
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.4 “Torque Filter Time Constant”. Try to
generated. increase by 50 as a reference for the setting. If the setting is too

Especially, when stopped
state and operation in low
speed (less than
50mm/sec),
comparatively high noise
is generated.

large, it may cause a loss of control system stability and lead the
generation of vibration.

[Important] Prior to Adjustment:

This phenomenon is likely to occur when the stiffness of the

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.3 “Servo gain number”, Parameter
No.5 “Speed loop proportional gain”, or Parameter No.6 “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.

Trace precision is desired
to be improved.

Equi-speed performance
is desired to be improved.

Response is desired to be
improved.

¢ Make the condition optimized with Parameter No.3 “Servo gain
number” and Parameter No.5 “Speed loop proportional gain”
adjusted by referring to the way to adjust stated in No.1 to 3 in
the previous page.
[Reference]
The most important factor is to select the actuator (motor).
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.
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Chapter 6  Troubleshooting

6.1

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 and PIO Check on Controller

LED Status of PIO
Operation status Output Signal
SYS SYS | SYS I *ALM output M1
(@) (@] o Alarm generated due to Gateway
(Orange Light| (Green Light | (Green Light |(Fieldbus error, etc.) ON
is turned ON.)|is turned ON.)|is turned ON.)
o @ o 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 (@) @) In initializing at startup
(Orange Light| (Red and (Red and OFF
is turned ON.)|green by turn)|green by turn)

Check whether an alarm occurs on the host controller (PLC, etc.).

Check the voltage of the main power supply (24V DC).

Voltage check of PIO power supply (24V DC) or 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.

Check the 1/0O signals.

Using the host controller (PLC, etc.) or a teaching tool such as PC software, check the
presence of inconsistency in 1/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 N

(Note 1)

" as well as the operating
condition at the time of occurrence.

12) Analyze the cause.
13) Treatment

Note 1 The time of alarm generated can be recorded if the clock is set to the current time on

Gateway Parameter Setting Tool.

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.
Alarms subject to this function only include those in 6.4 Alarm but do not include errors
in the teaching tool such as PC software.

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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6.2

6.2.1

Fault Diagnosis

This section describes faults largely divided into three 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

Impossible operation of controller

Situation

Possible cause

Check/Treatment

SYSLED or SYS I/SYS I
LED 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 I/O
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 6.4 Alarm List.]

(2) 1) Release the emergency stop

switch.

2) Check the connection of the
system I/O connector (EMG-).
[Refer to 2.3 [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?
[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 |/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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6.2.2

Positioning and speed of poor precision (incorrect operation)

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)Aload exceeding its rating weight is
installed on the actuator.

2)lt 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
itself is large.

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

Shocks at start and/or
stop.

Acceleration/deceleration is set too
high.

Decrease the settings of
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 5.3 Servo Adjustment.]

Positioning at a position
different from that of
commanded position No.

1) For PIO Type, 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.
2)The correct position No. is not
specified due to PIO signal
disconnection or poor connector
contact.

1) 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.

2)Check the input signal on /O
monitor on the teaching tool.

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
S0 on.
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6.2.3

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 5.3 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.

6.2.4

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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6.3 Alarm Le

vel

The alarms are classified to 3 types of levels by the content of the error.

Alarm level ALM lamp *ALM signal Status when an Cancellation method
error occurred
Message OFF No output  |No stop Alarm of maintenance output such as
battery voltage drop or the teaching tool
such as PC software
[Refer to Instruction Manual of each tool
for details.]
Operation ON Output Servo OFF after |Reset the alarm by the PIO or teaching
release deceleration to  |tool.
stop
Cold start ON Output Servo OFF after |Software reset or power reconnection by
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.
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6.4 Alarm List

6.4.1

Gateway Alarm Codes
The alarm codes are read into b7 to b0 in Gateway Status Signal 0.

(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.
g\larm Alarm Name Cause/Treatment

ode

43 Absolute Battery Charge [Cause : The voltage of the absolute battery charger has dropped.
Voltage Drop Treatment : Check the voltage of the 24V DC power supply.

Check the wire layout between the absolute battery box
and MSEP controller.

48 Decrease in Fan Cause : The fan rotation speed has decreased for the cooling fan
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 : Itis an internal communication error of MSEP. The clock 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.

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 MSEP. The clock data failed to be
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
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 : ltis an internal error of MSEP. The communication with the
Communication Error driver board to connect each axis of the actuators was not
(ERR-T) able to be established.

Treatment : It is considered that the driver board is not inserted or there
is a failure in the connection (connector is not inserted deep
enough).

61 Master-Slave Axes Cause : ltis an internal error of MSEP. The communication with the
Communication Internal driver board to connect each axis of the actuators was not
Error able to be established.

(Sending) Treatment : Turn the power OFF and reboot. If the same error occurs
again, please contact IAl.

62 Master-Slave Axes Cause : Itis an internal error of MSEP. The communication with the
Communication Internal driver board to connect each axis of the actuators was not
Error able to be established.

(Receiving) 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
Pattern Error indicated.

Treatment : Set the operation modes again on Gateway Parameter
Setting Tool.

80 GW Parameter Error Cause : There is an error in Gateway parameters.

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

Parameter Check Sum
Error

Cause

Treatment :

: There is a possibility that the memory data inside MSEP

has destroyed.
Establish all the settings again on Gateway Parameter
Setting Tool or write the backup data if it exists.

90

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.

9C

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.

9E

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.

A0

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.

A1

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 IAl.

A2

Motor Power Voltage Error

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.

A6

Encoder Voltage Drop

Cause

Treatment :

: The power voltage for the encoder has dropped below the

allowable range.
Check the connection between the actuator and MSEP.

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

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).

223

Bunooyss|gno.l] g Jeydeyn .



Chapter 6 Troubleshooting .

Mser

Alarm Alarm Name Cause/Treatment
Code
AC Continuous Regenerative |Cause : The regenerative electric power exceeded what can be
Excessive Discharge dealt with the regenerative resistor.

Treatment : Decrease the acceleration/deceleration speed, revise the
operation interval or connect an external optional
regenerative resistor (RER-1).

FF Power-on Log It is the log at the power being on (it is not an error).
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6.4.2

Simple Alarm Code

Simple alarm codes are read into the complete position register (PM8 to PC1) in Position 1/
Simple Direct Modes when an alarm is generated.

O: ON e: OFF

*ALM

ALMS8 | ALM4 | ALM2 | ALM1

(PM8)| (PM4) | (PM2) | (PMi1) | BNy Code

Description: Alarm code is shown in ().

Normal

(] (] O ® 2

Software reset during servo ON (090)
Position number error during teaching (091)

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)

Motor drive source line connection error (0AA)

Parameter data error (0A1)

Position data error (0A2)

Position command data error (0A3)
Unsupported motor/encoder type (0A8)

Z-phase position error (0B5)
Z-phase detection time out (0B6)
Magnetic pole indeterminacy (0B7)
Excitement detection error (0B8)
Home sensor non-detection (OBA)
Home return timeout (OBE)

(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
. ALM8|ALM4 | ALM2 | ALM1 | . N . .
ALM (PM8)| (PM4) | (PM2) | (PM1) Binary Code Description: Alarm code is shown in ().
) O ) o o 8 Actual speed excessive (0C0)
Overcurrent (0C8)
o O o ° O 9 Overheat (0CA)

Drive source error (0D4)

Deviation overflow (0D8)
) O ] O O 1" Software stroke limit exceeded (0D9)
Pressing motion range over error (0DC)

Electric angling mismatching (0B4)

Servo error (0C1)

o @) O ° o 12 Motor power source voltage excessive (0D2)
Overload (OEQ)

Driver logic error (OF0)

Encoder receipt error (OE5)

A-, B- and Z-phase wire breaking (0E7)
A and B-phase wire breaking (OE8)
Absolute encoder error detection 1 (OED)
Absolute encoder error detection 2 (OEE)
Absolute encoder error detection 3 (OEF)
CPU error (OFA)

Logic error (OFC)

Nonvolatile memory write verify error (OF5)
O O O O 15 Nonvolatile memory write timeout (OF6)
Nonvolatile memory data destroyed (0OF8)

) O O @) ° 14

(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.

Chapter 6 Troubleshooting .
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6.4.3 Alarm Codes for Driver Board (Each Axis)
Alarm Alarm Alarm Name Cause/Treatment
Code Level
048 Driver overload alarm  [Cause : There is a risk of overload with the current operation
condition.
Servo This alarm keeps its status until a reset is
motor conducted.
Only Treatment : Lower the setting of acceleration/deceleration. Also,
increase the frequency of pause.
04E Exceeded movement Cause : The total number of the operation times exceeded
Message count threshold the value set in Parameter No.26 “Total Movement
Count Threshold”.
04F Exceeded operated Cause : The total number of the operation distance
distance threshold exceeded the value set in Parameter No.27 “Total
Operated Distance Threshold”.
06B Maintenance Cause : The maintenance information (total movement
information data error count, total operated distance) is lost.

Treatment : Please contact IAl.

080 Move command in servo|Cause : Amove command was issued when the servo is
OFF OFF.

Treatment : Issue a movement command after confirming the
servo is ON (servo ON signal (SV) or position
complete signal (PEND) is ON).

082 Position command in Cause : A position move command was issued before home
incomplete home return return was completed.

Treatment : Issue a command after confirming that home return
has been completed (HEND) is ON.

083 Numerical command in |Cause : An absolute position command was issued by
incomplete home return numerical specification before home return was
completed (direct command from Field Network).

Treatment : Issue a numeric specification after performing home
return operation and confirming the complete signal

. (HEND).
Operation — - -
084 release Absolute position move |Cause : Amove command was issued when home return
command when home was still in progress.
return is not yet Treatment : Issue a movement command after performing home
completed return operation and confirming the complete signal
(HEND).
085 Position No. error during|Cause : A non-existing (invalid) position number was
movement specified in the positioner mode.

Treatment : Check the position table again and indicate an
effective position number.

090 Software reset during  |Cause : A software reset command was issued when the
servo ON servo was ON.

Treatment : Issue a software reset command after confirming
that the servo is OFF (SV signal is 0).

091 Position No. error in Cause : The position number out of the available range was
teaching selected in the teaching.

Treatment : Select the position number from 255 or smaller.

0A1 Parameter data error Cause : The data input range in the parameter area is not
Cold start appropriate.
Treatment : Change the value to the appropriate one.
0A2 Position data error Cause : 1) A move command was input when no target
position was set in the “Position” field of a
position No. in the position table.
Operation 2) 'I_'he value of the target value in the “F:ositio.n"_
release field exce“eded the Parameter No.15 “Soft limit
set value”.
Treatment : 1) Set the target position.

2) Change the target position value to the one

within the soft limit set value.
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Alarm Alarm Alarm Name Cause/Treatment
Code Level
0A3 Position command data |Cause : The command value during direct numeric
error specification exceeded the maximum set value.
Treatment : Table to input a proper value.
* The code for the excess command item is displayed in
“Detailed Address” .
Detailed Address Command ltem
(Command ltem Code)
0 Target Position
2 Command Speed
4 Acceleration
6 Deceleration
8 Positioning Width
C Pressing Current Limit
D Control Signal
0A7 Command deceleration |Cause : Because there is not enough deceleration distance
error 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
not resulting in soft limit overshoot f Ifa cgnjmand is issugd here,
soft limit overshoot will occur.
A
Soft limit
The cause is that the timing to make the next
movement command when the speed was changed
during the operation was late.

Treatment : Make the timing earlier for the movement command

for the deceleration speed change.
0A8 Unsupported Cause : A motor or encoder not applicable for this controller
motor/encoder types is connected, and the motor or encoder cannot be
classified.

Treatment : Contact us in case this alarm is issued with the
applicable actuator or occurs again even after the
power is rebooted.

0B4 Electric angling Cause : The position deviation counter is over-flown.
Cold start |Mismatching Treatment : This error occurs when an actuator cannot operate.
Servq Confirm about the load conditions, that the work
motor!’ does not interfere with any object nearby or the
Only brake has been released, etc.
when If the error occurs even when the servo is ON, the
connected cable breakage or disconnection is considered.
Check the cable connection. Please contact IAl if
there is no failure in the cable and connector
connections.
0B5 Z-phase position error |The point where Z-phase was detected in home-return operation
was out of the specified area.
Servc({) Operation Cause : Encoder error
motor release Treatment : Please contact IAl.
Only
when
connected

(*) Servo motor : RCA, RCA2, RCL Series
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

0B6

Servo
motor")
Only
when
connected

Operation
release

Z-phase detection time
out

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.

0B7

Servo
motor")
Only
when
connected

Cold start

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.

(*) Servo motor : RCA, RCA2, RCL Series
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

0B8

Pulse
motor!”
Only
when
connected

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
IAL

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.

0BA

OBE

0co

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 IAI.

Home return timeout

Cause

Treatment :

: Home return does not complete after elapse of a

certain period after the start of home return.

This error does not occur in normal operation. The
combination of the controller and actuator may be
incorrect. Please contact |Al.

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.

(*) Pulse motor : RCP2, RCP3, RCP4 Series
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Alarm Alarm

Code Level Alarm Name

Cause/Treatment

0C1 Servo error Cause

Pulse
motor' "
Only
when
connected

Operation
release

: It indicates 2 seconds has passed without making a

Treatment :

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.

0C8 Overcurrent Cause

: The output current in the power circuit section is

Treatment :

increased abnormally.

This alarm will not be generated in normal
operation. Degradation in insulation of motor coil or
malfunction controller can be considered. Please
contact IAl.

0CA Overheat Cause

Cold start

: This indicates overheat (90°C or more) of the

Treatment :

(Note) This error would not normally occur. If it occurs,

components inside the controller.

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.

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 IAl.

0oCB Current sensor offset Cause
adjustment error
Servo
motor?
Only
when
connected

: An error was found to the sensor in the status check

Treatment :

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.

A work (PC board) change or offset adjustment is

required.

Please contact IAl.

(*1) Pulse motor : RCP2, RCP3, RCP4 Series
(*2) Servo motor : RCA, RCA2, RCL Series
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

0D2
Servo
motor'”
Only
when
connected

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.

0D4

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.

0D8

0D9

obC

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.

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.

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.

Pressing motion range
over error

Cause

Treatment :

1 1) After the pressing operation has complete, the

force to push back is too large and the pushed
back to the pressing start position.

2) The actuator touched the work during the
approach movement before the pressing
movement.

1) Revise the setting and adjust it so the force to
push back gets smaller.

2) Set the “Position” setting in front in the position
table to shorten the approach distance.

(*) Servo motor : RCA, RCA2, RCL Series

232




Mscer

Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

OEO

Servo
motor
Only when
connected

OE5

OE7

Servo
motor'’
Only when
connected

Overload

Cause

Treatment :

: 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.

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.

Restart the

& Caution

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.

operation after making sure to remove the cause.

Cold start

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.

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.

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.

(*) Servo motor : RCA, RCA2, RCL Series
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

OE8

Pulse
motor' "
Only
when
connected

Cold start

A- and B-phase wire
breaking

Cause . 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.

Treatment : 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.

OED

OEE

OEF

Operation
release

Absolute encoder error
detection 1

Cause : The current position has changed while controller
was reading the absolute data or saving files.
Treatment : Avoid a condition that gives vibration to the

actuator.

Absolute encoder error
detection 2

Cause : The position data cannot be detected properly in
the Simple absolute type encoder.

1) When the power is supplied for the first time to
Simple absolute type (before executing absolute
reset)

2) Voltage drop of absolute battery.

(If the detail code in the error list of the teaching
tool is 0001H.)

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 0002H.)

4) Changed the parameters of controller.

Treatment : 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), 2) and 4).
[Refer to Chapter 4. Absolute Reset and Absolute
Battery]

Absolute encoder error
detection 3

The encoder for the Simple absolute type cannot detect the

position information properly. (Encoder over speed error)

Cause : The current position changed with a speed more
than the rotation speed setting by an external
cause during the power shutoff.

Treatment : 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 4. Absolute Reset and Absolute
Battery]

OF0
Servo
motor?
Only
when
connected

OF4

Cold start

Driver logic error

Cause : Exceeded load, parameter (motor type)
mismatched, noise, malfunction of controller, etc.

Treatment : Please contact Al

Mismatched PCB

The PCB is not applicable for the connected motor in the startup

check.

Cause : There is a possibility of mismatch between the
actuator and controller. Check the model codes.

Treatment : Should this error occur, please contact IAl.

(*1) Pulse motor : RCP2, RCP3, RCP4 Series
(*2) Servo motor : RCA, RCA2, RCL Series

234




Mscer

Alarm

Alarm

Alarm Name Cause/Treatment
Code Level
OF5 Nonvolatile memory It is verified at the data writing process to the non-volatile
write verify error memory that the data inside the memory and the data to be
o . written are matched. There was a mismatch detected in this
peration
release process. .
Cause : Faulty nonvolatile memory.
Treatment : When the error is caused even when the power is
re-input, please contact IAl.
OF6 Nonvolatile memory There is no response in the specified time duration during the
write timeout data writing to the non-volatile memory.
Cause : Faulty nonvolatile memory.
Treatment : When the error is caused even when the power is
re-input, please contact IAl.
OF8 Nonvolatile memory data|Abnormal data was detected during the nonvolatile memory
destroyed check after starting.
Cause : Faulty nonvolatile memory.
Treatment : When the error is caused even when the power is
re-input, please contact IAl.
OFA CPU error The CPU operation is not normal.
Cause 1 1) Faulty CPU.
2) Malfunction due to noise.
Cold start Treatment : When the error is caused even when the power is
re-input, please contact IAl.
OFC Logic error The controller is not operating properly.
(Component error in Cause : 1) Malfunction due to the effect of noise, etc.
controller) 2) Malfunction of peripheral circuit components.
Treatment : 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
IAL
100 to Alarm on teaching tool |[[Refer to the Instruction Manual of teaching tool.]
ppers Message
200 to |Operation |Alarm on teaching tool |[Refer to the Instruction Manual of teaching tool.]
2FF release
Sglt__);o Cold start Alarm on teaching tool |[[Refer to the Instruction Manual of teaching tool.]
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Chapter 7 Appendix

7.1 Fan Replacement

If an error is detected on the fan, replace the fan unit by following the process stated below.
Note 1: When there is an error on the fan, an alarm code will be output to the gateway status
signal or the gateway parameter setting tool.

Alarm Code Alarm Name
b7 to b0 in Gateway Status Signal 0 48 Decrease in Fan Revolution
9E Fun error
Parameter Configuration tool 848 Decrease in Fan Revolution
89E Fun error

[Step 1] Prepare a new fan unit and remove the screw holding the fan unit.

Fan unit holder
Fan unit fixing screw \ _____

i Area: Fan Unit

[Step 3] 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 4] 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 5] Rotate the fan unit holder so the fan unit fixing screw can be tightened.
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7.2 Conformity to Safety Category

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.

[1] System Configuration
When it is necessary to construct a system that complies with Safety Category (ISO12100-1),
use a teaching pendant (from either of the model codes: CON-PGAS, CON-PGA, CON-TGS
and CON-TG).
Also, TP adapter (Model : RCB-LB-TGS or RCB-LB-TG) is required.
The system can conform to up to safety category B to 4 (ISO12100-1) by changing
connections of system 1/0O connectors.
Caution: The required cables and dummy plugs differ depending on the model codes of the

TP adapter and the teaching pendant.

Controller System 1/0O Connector
" " ENB*: I ide, EMG™: ide.
MSEP TP Adaptor ( ower side upper side.)
Controller / TP Adaptor _'IlA'LB'TG"
SIO Connector aggr:?“on Cable - RCB-LB-TG Safety Circuit
e TP Adaptor D UgB-CON—LBOOg:J [ e
(RCB-LB-TG) . ) -“"' | f:,':;:;
¢ Combination of Teaching Controller o separately.
Pendant (CON-PGA or gonnecting

CON-TG)

Teaching Pendant
Connecting Connector

“CON-PGA”
“CON-TG” Dummy plug
“DP-4"
Controller System 1/0 Connector
" " ENB*: lower side, EMG*: upper side.
MSEP TP Adaptor ( PP )
Controller / TP Adaptor _nlA'LB'TGS" =)
Connection Cable L33 N
SIO Connector| Model : RCB-LB-TG Safety Circuit

e TP Adaptor

_CB-CON-LB005__ |
rJ_J

L;_\,'t -
(RCB-LB-TGS) it | g;gg;fe
° COmb'nat'On Of TeaChIng Controller 4 separately.
_ Connecting /= = &)
Pendant (CON-PGAS or psgonts
CON-TGS) Teaching Pendant
Connecting Connector
Panel Teaching ﬁ
“CON-PGAS”
“CON-TGS” =) Dummy plug
“DP-4S”
Controller System 1/0O Connector
“MSEP” TP Adaptor (ENB*: lower side, EMG*: upper side.)
Controller / TP Adaptor _UIA'LB'TGS"
SIO Connector ,\Cﬂf,gr:?t'on Cable || RCB-LB-TG Safety Circuit
_.CB-CON-LB005 . ——
L i ” | ) E-EE
- b 144 Garporsien Please
° ik, prepare
TP Adaptor Controller = Soparately.
(RCB-LB-TGS) . Connecting
¢ Combination of Teaching Connector Teaching Pendant
Pendant (CON-PGA or Connecting Connector
CON-TG)

Panel Teaching
“CON-PGA”
“CON-TG”

e JO
Connector Conversion Cable Set* %

“CB-CVTG-LB002"

* Conversion Unit (SEL-CV-TG) and
Connection Cable (CB-SEL26H-LBS002)
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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 I/O connector for TP adapter

Connector Name System I/O Connector Applicable Wire
.| Cable side FMC1.5/6-ST-3.5M° "
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-ST-35™ 7 | 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)
Uoper side 3 EMG2- |Emergency stop contact 2
(EFI)\EI)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 1
= 2o —
EMG2- = ] ENB2- —
EMG2+ U ENB2+
EMGIN i - ENBIN —
EMGOUT i 1 ENBOUT 1
6 6
Wiring|Color| Signal |No. Wiring|Color| Signal |No.
YWIEMG1- 1 YW |ENB1- 1
YWI|EMG1+ |2 YW |ENB1+ 2
AWG24| — |[EMG2- |3 AwG24| — |[ENB2- |3
— |[EMG2+ |4 — |ENB2+ 4
YWIEMGIN |5 YW [ENBIN 5
YW|EMGOUT]| 6 YW |ENBOUT | 6

|

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 to TP Connector. [Refer to [1] System Construction in this section for the
model code of the dummy plug.]

(4) Enable function*
If you are using the enable function, set it to Enable using the controller parameter.
Parameter No.42 Enable function
0 --- Enable
1 --- Disable [Default setting at shipment]

*Enable function : It is the function to monitor the status of the signal (safety switch, dead

man’s switch on teaching pendant, etc.) to permit the devices to
operate.
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[3] Examples of safety circuits

1) In case of category 1

CON-PGAS

(or Dummy plug : DP-4S)

Connection Cable CB-CON-LB***

RCB-LB-TGS
— =
) 2 + .+
z & J o Z - =
2588 OO0 0000
z z zZz Z = = = =2 =2 =
W W w w U W W W ww
B R
\I/ A A - Y A A Y Y
e[ e o ~o 5
= s8
24y | 1D g~
N2 5
14
L/
24V
S1
S2
24V
EMG-
Solenoid Contactor
MP+24V

oV

Controller
MSEP

System I/O
Connector

Power

Supply

Connector
Motor
Power
Supply
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e Detailed category 1 circuit example

242

Controller
T  so 1 RCB-LB-TGS MSEP
v 2 1 1
SGA - SGA
SGB 3 ¢|m—2 2 SGB
RTS 13 - 3 3 5V
|CTS 14 4 4 ENB
Emergency Stop SW EMGA
..... EMG1- 9 5 2 VP24
r
\ EMG1+ 12 6 6 24V TP Connection Detecting
6 C H—IF
EMG2-
— 7 7
\_EMGZ+ 5 e TP Detection
e P 8 8 EMGB T24V...Output
Bypass relay...OPEN
Enable SW 9 9 TP Not Detected
..... EMB1- 23 - )-—‘5 T24V...Not Output
I Bypass relay...CLOSE
\ EMB1+ 24
24V
EMB2- 25
U S1
\ EMB2+ 22 |-
R S2 |
DC24V+ 7 Dl
T DC24v-| 26 EMG- | | *EMGSTR
- 5 5 + + h
Shell 3lzld|lals|<2[32|&|&]E]s
- alafa|lafe|a|la|Ohe|Oome |O
= S| 2 T == T S|z =)|=2 TE ===
w w w w w w w w w w w w
i | B e B
o o o o o o o vV
‘ﬁ - 8 o © ~ © wn < @ o~ -~
24V 24v
I_ >
% Sa
(€] =89
) o2
(2 tv{oea
i w
ko]
24V 1
Solenoid Contactor
|
|
Motor Power
/ Cutoff Relay
MPng 0 L G‘ Motor Power Supply
i I
External Emergency
Stop Circuit
Category 1 v
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2) In case of category 2

CON-PGAS
(or Dummy plug: DP-4S)
Connection Cable CB-CON-LB***
RCB-LB-TGS
= =

B Z & .32z &d

2228 530000000

U ugwzzzZz==22=22=22 =2 2

a < o Wowouuwowow wow

- - v ® © N © 1B ¥ o o <«

| S O ———|

“ “ Y - “ “ Y
o = 2 @ o ~| o v ¥+ © ~f -
Enable § i, J ;.% 1 Emergency stop SW
24V
S1
g
S2
\
EMG- g
A
24V__24V__
24V
MP+24V |
Vi
—
Solenoid Contactor ~ Solenoid Contactor

| Connector

| Connector

Controller
MSEP

System I/O

Power
Supply

Motor
Power

Supply
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e Detailed category 2 circuit example

Controller
TP sSG 1 RCB-LB-TGS MSEP
v 2 1 1
SGA SGA
2 2
SGB 3 ) SGB
RTS 13 - — 5V
|CTS 14 & ENB
Emergency Stop SW g EMGA
- EMG1- 9 - VP24
EMG1+ 12 -: 6 6 24V TP Connection Detecting
i { —
’ EMG2- 6 ) 7 7 N
} TP Detection
\.ﬁw62+ 5 > B 8 8 EMGB T24V...Output
Bypass relay...OPEN
. IR Y S 5 e
...Not Outpu
= Bypass relay...CLOSE
24
24V
EMB2- 25
U St
\ EMB2+ 22 N
..... S2
C
+
DC24V: 7 -
T _DC24V- 26 EMG- *EMGSTR
Shell S51z|# + 51z« + )
© VI Z NI I
= Yy Q| Eand|8ha|ln(3|amd|Smo |o
= EEEETEEEETEEﬁE
|| |0 |o|wYw (oL | W
- L L
” > v o
I
Enable & i__i :'é‘:EmergencyStopSW
T AN
| — LN )
GISA-301
(OMRON;
1
2
3
3
5
6
G9SA-301
(OMRON)
24V | 24v|
T T 1
2
3
4
5
6
24V Motor Power
(V Cutoff Relay
MP+23x (|- JiT Motor Power Supply
External Emergency
Stop Circuit category 1
Solenoid Contactor ~ Solenoid Contactor
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3) In case of category 3 or 4

CON-PGAS
(or Dummy plug: DP-4S)

Controller
. MSEP
Connection Cable CB-CON-LB***
RCB-LB-TGS
[ =
= 2 4 +
z & 4 2 20 Z2 N~ o~
2T 8 350000000
zZ zZz z zZz zZ zZz =2 =2 =2 =2 =2 =2
0 W WwWwowwUwowo
Y
For Category 4, insert ANl |||~ |o 0w | o LN -
Reset Switch as shown = }
in the diagram. N ‘% =
For Category 3, layout : I8 : | Emergency Sigp SW
the wiring without [ -
inserting Reset Switch. N
\‘F;e.s.e_t_syv
| S— 24V
[[G9SA-301
(OMRON)
3
3]
i 2av System I/O
Connector
S1 (@]
For Category 4, make S2 — Q:;-
the connection of A C S
and B open. I @
For category 3, make | | —+—1T | EMG-— -
a short circuit Gosaant C N
between A and B. >
— o
2av | 2av| o
T T 1] CD
2[<] >
=3
X
Power
Supply
24v | Connector
MP+24V C Motor
o ¢ Power
] Supply
Solenoid Contactor ~ Solenoid Contactor
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e Detailed category 3 or 4 circuit example

Controller
T sG 1 RCB-LB-TGS MSEP
v 2 1 1
SGA SGA
sGB 3 2 2 sGB
| RTS 13 — 3 3 5V
CTS 14 4 4 ENB
Emergency Stop SW
5 5 EMGA
e EMG1- 9 VP24
\ EMG1+ 12 6 6 24V % TP Connection Detecting
—
. EMG2- 6 7 7 R
% TP Detection
 L_EMG2+ 5 8 8 EMGB T24V...Output
Bypass relay...OPEN
Enable SW 9 9 TP Not Detected
----1 EMB1- 23 )-_\'7 T24V...Not Output
\ Bypass relay...CLOSE
EMB1+ 24
EMB2- 25 v
Ul S1
\_ EMB2+ 22
S2
DC24V+
7 NI
T _DC24v- 26 EMG- *EMGSTR
- —. = =
Shell Blzlalals|<|32l&]a]E]s
= r— a|lofo|(ofoa|(oa | |[OMO |[OMe [|©
= S| = ]2 = T = = ] T§ > T§ =
w w w w w w w w w w w w
i B B
For Category 4, insert Reset RS BT B Bl Bd B
Switch as shown in the diagram.
For Category 3, layout the wiring
- : . . Stop SW
without inserting Reset Switch. PP
24V
1) 11
-
K1 HT |
SA
L ERTF: 1 L0
4)(14) B B
For Category 4, make the o
connection of A and B open. L] -
—t—
For category 3, make a short Gosaa01
circuit between A and B. Y 63e D@
3,
24\/__24\L_ 4: re t
o - 4 1 kif 4 [HL
§ sA
3 B I o (o
6
2)
24V — Motor Power
/ Cutoff Relay
MP+24V Motor Power Supply
Vv
Solenoid Contactor  Solenoid Contactor

246



Mser

[4] TP adapter and accessories
1) TP adapter external dimensions

25

2-03.5

65 (2)
§ (O]
RCB-LB-TGS
SYs /0 ||
EMGOUT| ENBOUT|
- acoer ||| ©| ©
EMG2- | ENBe- < Ye}
1A1 Comorwon 120 1o
» i
2 ]
o] I——T
L J
o)) \[o
48 85
T
! A
: Lo
| ! 0
S |
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2) Connection Cable (Accessories)
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
ol [l O O iiH] | e
CN1 [CB-CON-LB* * *] N

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 (Accessories)

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 (when TP adapter is RCB-LB-TGS)

DP-4

D
Plug

e HDR-E26MSG1

(when TP adapter is RCB-LB-TGS)
e TX20A-26PH1-D2P1-D1E (JAE)
(when TP adapter is RCB-LB-TG)

(when TP adapter is RCB-LB-TG)

Signal |No.
GND 1
EMGS 2
VCC 3
DTR 4
EMGOUTZ2 | 5
EMGIN2 6].\
NC 7
RSVCC 8
EMGIN1 9
NC 10
NC 11
EMGOUT1 |12
RTS 13
CTS (GND) 14—
TXD 15
RXD 16
DSR 17
NC 18
NC 19
RSVTBX1 |20
RSVTBX2 |21
ENBVCC2 |22
ENBTBX1 |23
ENBVCC1 24::] -}
ENBTBX2 |25
GND 26

Short-circuit processing.
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7.3 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.

7.3.1 Specifications for Servo Motor Type Actuator
- . . - . Rated
Motor | No. of ) Minimum ’ Maximum acceleration/ | Minimum | Maximum

Actuator Feed Lead | Mounting Maximum speed : push
series Type screw output e;ljzgzr direction speed deceleration push force | push force speed
[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]

10 Hor|zgnta| 125 500 Er‘1ergy-savmg spec.: 0.3 — — —

Ivertical High acc/dec spec.: 1.0| — - -

Ball Horizontal Energy-saving spec.: 0.3 — — —

RA3C 20 800 5 : 6.25 250

screw Ivertical High acc/dec spec.: 1.0 — — -

25 Horizqntal 312 125 El.'nergy—savmg spec.: 0.2 — — —

Ivertical High acc/dec spec.: 0.2 — — -

10 Honzgntal 125 500 Erﬁergy-savmg spec.: 0.3 — — -

Ivertical High acc/dec spec.: 1.0 - - -

Ball Horizontal Energy-saving spec.: 0.3 — — -

RGS3C 20 800 5 : 6.25 250

screw Ivertical High acc/dec spec.: 1.0 — — -

25 Horizqntal 312 125 Er.lergy—savmg spec.: 0.2 — — -

Ivertical High acc/dec spec.: 0.2| — - -

10 Honzgntal 125 500 Er.'nergy-savmg spec.: 0.3 — — -

Ivertical High acc/dec spec.: 1.0 — — -

RGD3C Ball 20 800 5 Hor|zgnta| 6.25 250 Er‘1ergy-savmg spec.: 0.3 — — —

screw Ivertical High acc/dec spec.: 1.0 - — -

25 e | 22 | B T

(rod . igh acc/dec spec.: 0. - - —

type) 10 |Horizontall 45 g 500 0.3 = = =

Ivertical — - _

Rasp | Bal | 20 | goo | 5 |Morizontall g g 250 0.3 = - -

screw Ivertical — — _

25 |Horizontal| 5 4p 125 0.2 - - -

Ivertical _ - —

Horizontal — — -

10 Nertical 12.5 500 0.3 — — —

resap| Bl | 20 | goo | 5 [Horizontall g 55 250 0.3 - - =

screw Ivertical — - _

25 |Horizontall 4 5 125 0.2 - - -

Ivertical — - —

10 |Horizontal| ) g 500 0.3 - = =

Ivertical _ — _

reD3p| Ba! | 20 | goo | 5 [Horizont@ll 455 250 03 = = -

screw Ivertical — — _

25 |Horizontal| 5 45 125 0.2 = - =

Ivertical — — _
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Actuator Feed Motor | No. of Lead | Mountin Minimum Maximum speed Maximum acceleration/ | Minimum | Maximum Rit:r?
ctuatol Type ee 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 |Horizontall 45 g 500 03 = = =
Ivertical — _ —
Ball Horizontal = = -
RA3R screw 20 800 5 Nertical 6.25 250 0.3 — — —
25 |Horizontall 4 5 125 0.2 = = =
Ivertical — — _
10 |Horizontal| ) g 500 03 = = =
Ivertical — — -
reD3r| Bal | 20 | goo | 5 [Horizontall g 5g 250 03 - - -
screw Ivertical _ _ —
25 |Horizontall =4 45 125 0.2 - - -
Ivertical — — _
12 Horizqntal 15 600 Er.1ergy-savmg spec.: 0.3 — — -
Ivertical High acc/dec spec.: 1.0 — — -
20 6 Honzgntal 75 300 Er‘1ergy-savmg spec.: 0.3 — — —
Ivertical High acc/dec spec.: 1.0|  — - -
3 Hor|zgnta| 3.75 150 Er.1ergy-savmg spec.: 0.2 - — —
RA4c | 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 Er)ergy-savmg spec.: 0.3 — — -
Ivertical High acc/dec spec.: 1.0 — — -
Horizontal Energy-saving spec.: 0.2 — — -
'?rgc/? 3 | wertical | 375 150 High acc/dec spec.: 0.2 — — -
type) 12 Hor|zqnta| 15 600 Er.lergy—savmg spec.: 0.3 — — -
Ivertical High acc/dec spec.: 1.0 — — -
20 6 Honzqntal 75 300 Er.1ergy-savmg spec.: 0.3 — — -
Ivertical High acc/dec spec.: 1.0 — — -
e o M| o7 | e T
RGSAC scraew 800 - | Elg ac fac spec..‘ 0.3 - - -
12 0r|zgnta 15 600 r‘1ergy-saVIng spec.: 0. — — —
Ivertical High acc/dec spec.: 1.0| — - -
30 6 Horizqntal 75 300 Er.1ergy—savmg spec.: 0.3 — — —
Ivertical High acc/dec spec.: 1.0 — — -
3 Horlzqntal 3.75 150 El.ﬂnergy—savmg spec.: 0.2 — — —
Ivertical High acc/dec spec.: 0.2 — — -
12 Honzgntal 15 600 Erﬁergy-savmg spec.: 0.3 — — -
Ivertical High acc/dec spec.: 1.0 - - -
Horizontal Energy-saving spec.: 0.3 — — —
20 6 ; 75 300
Ivertical High acc/dec spec.: 1.0| — - -
o [ o | e mmmwet - - -
RGD4C screw 800 Hori I E - 0‘3
12 orizontal 15 600 r.1ergy-savmg spec.: 0. - - -
Ivertical High acc/dec spec.: 1.0 — — -
30 6 Hor|zgnta| 75 300 Er.1ergy-savmg spec.: 0.3 — — —
Ivertical High acc/dec spec.: 1.0 - - -
3 Hor|zqnta| 3.75 150 Energy-saving spec.: 0.2 — - -
Ivertical _ _ —

High acc/dec spec.: 0.2
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Actuator Feed Motor | No. of Lead | Mounting Minimum Maximum speed Maximum acceleration/ | Minimum | Maximum iit:r?
series Type Sscrew output e;ljzg:r direction speed deceleration push force | push force speed
[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
12 |Horizontal| g 600 0.3 - - -
Ivertical — _ —
Horizontal - - -
20 6 Nertical 7.5 300 0.3 — — —
3 |Horizontal| 5 75 150 0.2 - - =
Ball Ivertical — — _
RA4D screw 800 Hor
12 |Horizontall g 600 0.3 - - -
Ivertical — — -
Horizontal — - -
30 6 ertical 7.5 300 0.3 — — —
Horizontal — — -
3 ertical 3.75 150 0.2 — — —
12 |Horizontall g 600 0.3 - - -
Ivertical — — —
20 g |Horizontal) 7 g 300 0.3 - = -
Ivertical — — —
3 |Horizontal| 5 45 150 0.2 - - -
Ball Ivertical — — -
RGS4D| o 800 e —
orizonta - - —
12 ertical 15 600 0.3 — — —
30 g |Horizontal) 7 300 0.3 = = -
Ivertical — — -
Horizontal — — -
RCA 3 |Mvertical | 375 150 0.2 — — -
(rod Horizonial
tvpe orizonta - — —
ype) 12 ertical 15 600 0.3 — — —
20 g |Horizontal) 7 300 0.3 - - -
Ivertical — — —
3 |Horizontal} 5 75 150 0.2 - - -
Ball Ivertical — — -
RGD4D screw 800 ot I
12 |Horizontal| g 600 0.3 - - -
Ivertical _ _ —
Horizontal — — -
30 6 ertical 7.5 300 0.3 — — —
3 |Horizontal| =5 75 150 0.2 - - -
Ivertical — — —
12 |Horizontall g 600 0.3 - - -
Ivertical — — —
Horizontal - - -
20 6 Nertical 7.5 300 0.3 — — —
Horizontal - - -
Ball 3 ertical 3.75 150 0.2 — — —
RA4R screw 800 Hor I
12 |Horizontall g 600 0.3 - - =
Ivertical — — —
30 g |Horizontal) 7 g 300 0.3 = - =
Ivertical — — -
Horizontal — - -
3 Nertical 3.75 150 0.2 — — —
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Actuator Feed Motor | No. of Lead | Mountin Minimum Maximum speed Maximum acceleration/ | Minimum | Maximum Rit:r?
ctuatol Type ee 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]
12 |Horizontall g 600 0.3 - - -
Ivertical — _ —
20 6 Horizontal 75 300 0.3 — — -
Ivertical ’ ’ — — -
3 |Horizontal| 5 7 150 0.2 = = =
Ball Ivertical — — _
RGD4R screw 800 Hor I
12 |Horizontall g 600 0.3 - - -
Ivertical — — —
Horizontal — — _
30 6 ; 7.5 300 0.3
Ivertical _ _ _
Horizontal - = -
RCA 3 vertical 3.75 150 0.2 — — —
(rod Horizontal 0.3
type) Bl 5 \‘;”i‘_’"la 6.25 250 o = - -
SRA4R| % | 20 | 800 v © 'Cat | o = = =
25 [onzOMEl 5 4p 125 - = - -
Vertical 0.2 — — —
Bail 5 Nemar] *% 250 oz T
sReswR| 2 | 20 | 800 v ° 'Cat | o = = =
25 (ronzontal 54 125 : = - =
Vertical 0.2 — — —
Ball 5 H\(;nft(‘mtlal 625 250 (o)g - . .
sReDR| 2 | 20 | 800 v ° 'Ci | o - - -
25 [onZOMEl 3 4p 125 - - - -
Vertical 0.2 — — —
Horizontal Energy-saving spec.: 0.3
10 : 12.5 665 - - -
Ivertical High acc/dec spec.: 1.0
SA4C Ball 20 800 5 Honzqntal 6.25 330 Er.1ergy-savmg spec.: 0.3 _ _ _
screw Ivertical High acc/dec spec.: 1.0
25 Honzgntal 312 165 Er.'nergy-savmg spec.: 0.2 _ _ _
Ivertical High acc/dec spec.: 0.2
10 |Horizontal| 5 5 665 0.3 - - -
Ivertical
Ball Horizontal
SA4D screw 20 800 5 ertical 6.25 330 0.3 - - -
Horizontal
25 Nertical 3.12 165 0.2 - - -
10 |Horizontal| 5 5 665 0.3 - - -
Ivertical
Ball Horizontal
SA4R screw 20 800 5 ertical 6.25 330 0.3 - - -
25 |Horizontal| 5 45 165 0.2 - - -
RCA Ivertical
(slider 20 Horlzgntal 25 1300 Er)ergy-savmg spec.: 0.3 — — -
type) Vertical 800 High acc/dec spec.: 0.8 — — -
12 Horizontal 15 800 (at 50 to 450st) | Energy-saving spec.: 0.3 _ _ _
sasc | Bal | 50 800 Ivertical 760 (at 500st)  |High acc/dec spec.: 0.8
screw 6 Horizontal 75 400 (at 50 to 450st) | Energy-saving spec.: 0.3 _ _ _
Ivertical ' 380 (at 500st) | High acc/dec spec.: 0.8
3 Horizontal 3.75 200 (at 50 to 450st) | Energy-saving spec.: 0.2 _ _ _
Ivertical ) 190 (at 500st) | High acc/dec spec.: 0.2
Horizontal 800 (at 50 to 450st) _ _ _
12 Ivertical 15 760 (at 500st) 03
Ball Horizontal 400 (at 50 to 450st)
SASD lcrew| 20 | 800 | 6 |'jerical | 75 | 380 (at 500st) 03 - - -
Horizontal 200 (at 50 to 450st) _ _ _
3 Ivertical 3.75 190 (at 500st) 02
Horizontal 800 (at 50 to 450st)
12| jertical | 10 760 (at 500st) 03 - - -
Ball Horizontal 400 (at 50 to 450st)
SASR | screw| 20 800 6 Ivertical 75 380 (at 500st) 03 B B B
Horizontal 200 (at 50 to 450st) _ _ _
3 Ivertical 3.75 190 (at 500st) 02
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Actuator Feed Motor | No. of Lead | Mountin Minimum Maximum speed Maximum acceleration/ | Minimum | Maximum Rit:r?
scelrjii\: Type sc?:w output |encoder dicr):ctior? speed P deceleration push force | push force sp ced
pulses P
[W] [mm] [mm/s] [mm/s] [G] [N] IN] [mm/s]
1300 (at 50 to 500st)
20 Horizontal 25 1160 (at 550st) |Energy-saving spec.: 0.3 - - -
990 (at 600st)
Vertical 800 High acc/dec spec.: 0.8 — — —
800 (at 50 to 450st) e .
1o |Horizontal| 760 (at 500st) | oroy-saving spec.:0.3| B _
Ivertical 640 (at 550st) High acc/dec spec.: 1.0
SHOC | | 30| 200 70 G0 w450
a 0 450s ; .
g |Horizontall 380 (at 500st) | oroy-saving spec.:0.3| B _
Ivertical ) 320 (at 550st) High ace/d 10
270 (at 600st) igh acc/dec spec.: 1.
200 (at 50 to 450st) Iy .
3 |Horizontal| | 190 (at 500st) Energy-saving spec.: 02| B _
Ivertical : 160 (at 550st) High ace/d 02
135 (at 600st) | 9" ACC/AEC SPEC.. O,
800 (at 50 to 450st)
Horizontal 760 (at 500st)
12 1 jvertical | 15| 640 (at 550st) 03 - - -
540 (at 600st)
400 (at 50 to 450st)
Ball Horizontal 380 (at 500st)
SABD | screw| 30 | 800 | 6 |'jerical | 75 | 320 (at 550st) 03 - - -
270 (at 600st)
RCA 200 (at 50 to 450st)
lid 3 Horizontal 375 190 (at 500st) 0.2 _ _ _
(glider Ivertical | 160 (at 550st) :
ype) 135 (at 600st)
800 (at 50 to 450st)
Horizontal 760 (at 500st)
121 wertical 15 640 (at 550st) 03 - - -
540 (at 600st)
400 (at 50 to 450st)
Ball Horizontal 380 (at 500st)
SABR |crew| 30 800 6 | wertical 75 320 (at 550st) 0.3 B B B
270 (at 600st)
200 (at 50 to 450st)
Horizontal 190 (at 500st)
3 | Nertical | 7% | 160 (at 550st) 02 - - -
135 (at 600st)
10 |Horizontall 5 g 665 03 - - -
/vertical
Ball Horizontal
SS4D screw 20 800 5 vertical 6.25 330 0.3 - - -
25 |Horizontall =4 5 165 0.2 - - -
Ivertical
Horizontal 800 (at 50 to 450st)
121 wertical 15 760 (at 500st) 03 B B B
Ball Horizontal 400 (at 50 to 450st)
S8D | crew| 20 800 6 Ivertical 7.5 380 (at 500st) 03 B B B
Horizontal 200 (at 50 to 450st)
3 | wertical | 2?5 | 100 (at 500st) 0.2 - - -
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Actuator Feed Motor | No. of Lead | Mountin Minimum Maximum speed Maximum acceleration/ | Minimum | Maximum Rit:r?
ctuatol Type ee 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)
12 jvertical | ' | 640 (at 550st) 03 - - -
540 (at 600st)
RCA 400 (at 50 to 450st)
) Ball Horizontal 380 (at 500st)
(tsyl :)dee)r SS6D | crew| 30 800 6 | Nertical 75 320 (at 550st) 03 - B B
270 (at 600st)
200 (at 50 to 450st)
Horizontal 190 (at 500st)
3 | wertical | 225 | 160 (at 550st) 0.2 - - -
135 (at 600st)
AJR Ball 20 800 10 Honzgntal 12.5 330 0.2 - — —
screw 5 Ivertical 6.25 165 0.2 - - -
RCA -
(arm ASR Ball 20 800 12 Hor|zgnta| 15 400 0.2 — — —
type) screw 6 Ivertical 75 200 0.2 — — _
A6R Ball 30 800 12 Hor|zqnta| 15 400 0.2 - — -
screw 6 Ivertical 75 200 0.2 — — —
4 3.81 200
Lead Horizontal
RN3N screw 10 1048 2 Ivertical 1.90 100 0.2 - - -
1 0.95 50
4 3.81 200
Lead Horizontal
RP3N screw 10 1048 2 vertical 1.90 100 0.2 - - -
1 0.95 50
4 3.81 200
Lead Horizontal
GS3N screw 10 1048 2 Ivertical 1.90 100 0.2 - - -
1 0.95 50
4 3.81 200
Lead Horizontal
GD3N screw 10 1048 2 vertical 1.90 100 0.2 - - -
1 0.95 50

RCA2 Lead 4 Horizontal 3.81 200
(rod | SD3N screw 10 1048 2 vertical 1.90 100 0.2 - - -
type) 1 0.95 50

6 Horlzc.)ntal 5.72 270 0.3 — — —

Vertical 220 0.2 — — —

Ball 4 Horlzgntal 3.81 200 0.3 - — —
screw Vertical 0.2 — — —
2 H\‘/’”Z‘_’”tla' 1.90 100 8'5 - - -

RN4N 20 | 1048 - e,”'cat | - - - -
6 |ozonall 57, 220 : - - -

Vertical 0.2 — — —

Lead 4 Horlzt.)ntal 3.81 200 0.2 - — —
screw Vertical 0.2 — — —
2 Horlz9nta| 1.90 100 0.2 — — —

Vertical 0.2 - — —
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Actuator Feed Motor | No. of Lead | Mounting Minimum Maximum speed Maximum acceleration/ | Minimum | Maximum iit:r?
series Type Sscrew output e;ljzg:r direction speed deceleration push force | push force speed
[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
6 Horlz?ntal 5.72 270 0.3 — — —
Vertical 220 0.2 — — —
Ball Horizontal 0.3 - — —
4 3.81 200
screw Vertical 0.2 — — —
2 H\‘;”i‘_’”tl"’" 1.90 100 8'2 - - -
RP4N 20 | 1048 v ° '°at | o - - -
6 [orzomal 575 220 : - - -
Vertical 0.2 — — —
Lead Horizontal 0.2 - — —
4 3.81 200
screw Vertical 0.2 - - -
2 Hor|29ntal 1.90 100 0.2 — — —
Vertical 0.2 — — —
6 Hor|z¢.)ntal 5.72 270 0.3 — — —
Vertical 220 0.2 — — —
Ball 4 Horlz?ntal 381 200 0.3 — — —
screw Vertical 0.2 — — —
2 H\‘;”rzt‘?”tf' 1.90 100 g'g = = =
GS4N 20 | 1048 v ° 'Cat | o - - -
g [orzomal 575 220 : - - -
Vertical 0.2 — — —
Lead 4 Horlzgntal 3.81 200 0.2 - — —
screw Vertical 0.2 — — —
2 H\‘;”ﬁ‘,’”tf' 1.90 100 8'2 - - -
RCA2 e. ica . - - -
(rod 6 Horizontal 5.72 270 0.3 - — —
type) Vertical ’ 220 0.2 - - -
Ball 4 Hor|29ntal 3.81 200 0.3 - — —
screw Vertical 0.2 - - -
2 H\‘;”ﬁ‘_’mf' 1.90 100 g'g - - -
GD4N 20 | 1048 v © 'ci | o - - -
6 |xzomal 57, 220 : = = =
Vertical 0.2 — — —
Lead Horizontal 0.2 - — —
4 3.81 200
screw Vertical 0.2 - - -
2 Hor|29ntal 1.90 100 0.2 — — —
Vertical 0.2 — — —
) 240 (at 25st) _ _ _
6 Horizontal 572 300 (at 50 to 75st) 0.3
. ’ 200 (at 25st)
Ball Vertical 300 (at 50 to 75st) 0.2 - - -
screw 4 Horlzgntal 3.81 200 0.3 - — —
Vertical 0.2 — — —
Horizontal 0.2 — — —
2 1.90 100
SD4N 20 1048 Vertical 0.2 — — —
6 Horizontal 5.72 200 (at 25st) 0.2 - - -
Vertical : 300 (at 50 to 75st) 0.2 — — —
Lead 4 Hor|z9nta| 381 200 0.2 - - —
screw Vertical 0.2 — — —
2 Horlz?ntal 1.90 100 0.2 — — —
Vertical 0.2 — — —
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Actuator Feed Motor | No. of Lead | Mountin Minimum Maximum speed Maximum acceleration/ | Minimum | Maximum Rit:r?
ctuatol Type ee 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 Hor|z9nta| 75 300 0.3 - — —
Vertical 0.2 - — —
SA3C Ball 10 800 4 Horlzgntal 5 200 0.3 - — —
screw Vertical 0.2 — — —
2 Honzgntal 25 100 0.2 — — —
Vertical 0.2 — — —
6 Horlzgntal 75 300 0.3 — — —
Vertical 0.2 — — —
SA3R Ball 10 800 4 Hor|z9nta| 5 200 0.3 - — —
screw Vertical 0.2 — — —
Horizontal 0.2 — — —
2 25 100
RCA2 Vertical 0.2 - - -
(slider Horizontal 380 (at 50st) 0.3
type (4 at 50s . - - -
¥e) 10 Verticar | 2% [500 (at 100 to 500st) 02 - - -
saac | Bal 1 o9 | goo | 5 [Horizontal} g o 250 0.3 = = =
screw Vertical 0.2 — — —
25 Horlz?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 1 o9 | goo | 5 [Horizontal} g g 250 0.3 - - -
screw Vertical 0.2 — — —
25 H0r|z9ntal 312 125 0.2 — — —
Vertical 0.2 — — —
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Actuator
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

[G]

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

150 (at 50 o 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

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
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

[G]

Minimum
push force

[N]

Maximum
push force

[N]

Rated
push

speed

[mm/s]

RCA2
(slider
type)

SAGC

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

150 (at 50 o 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

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 iit:r?
series Type Sscrew output e;ljzg:r direction speed deceleration push force | push force speed
[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
4 3.81 200
Lead Horizontal
TC3N screw 10 1048 2 Ivertical 1.90 100 02 - - -
1 0.95 50
4 3.81 200
Lead Horizontal
TW3N screw 10 1048 2 Ivertical 1.90 100 0.2 - - -
1 0.95 50
4 3.81 200
Lead Horizontal
TF3N screw 10 1048 2 Ivertical 1.90 100 02 - - -
1 0.95 50
6 Horlzgntal 5.72 270 0.3 — — —
Vertical 220 0.2 — — —
Ball 4 Horlz9nta| 3.81 200 0.3 - — —
screw Vertical 0.2 — — —
2 H\‘;”:,’mf' 1.90 100 8'2 = = =
TCAN 20 | 1048 v c 'Ci | o - - -
orizonta . - - -
6 5.72 220
Vertical 0.2 — — —
Lead 4 Horlzgntal 3.81 200 0.2 - - —
screw Vertical 0.2 — — —
2 Hor|29ntal 1.90 100 0.2 — — —
Vertical 0.2 — — —
6 Horlz?ntal 5.72 270 0.3 — — —
Vertical 220 0.2 — — —
Ball 4 Horlzgntal 381 200 0.3 — — —
RCA2 screw Vertical 0.2 - - -
tabl i _ _ _
'ype) 2 [N 190 100 2 .
TW4N 20 1048 Horizontal 0'2
6 [onzomal 575 220 : - - -
Vertical 0.2 — — —
Lead 4 Honz9nta| 381 200 0.2 - — —
screw Vertical 0.2 — — —
2 Horlzgntal 1.90 100 0.2 - — —
Vertical 0.2 — — —
6 Horlz9ntal 5.72 270 0.3 — — —
Vertical 220 0.2 — — —
Ball 4 Honzt.)ntal 3.81 200 0.3 - - —
screw Vertical 0.2 — — —
2 H\‘;”rzt‘?”tf' 1.90 100 g'g = = =
TFAN 20 | 1048 v e 'Cat | o - - -
orizonta . — - -
6 5.72 220
Vertical 0.2 — — —
Lead 4 Hor|29ntal 3.81 200 0.2 - — —
screw Vertical 0.2 - - -
2 Honz9nta| 1.90 100 0.2 — — —
Vertical 0.2 — — —
6 Horlz?ntal 75 300 0.3 — — —
Vertical 0.2 — — —
TA4C Ball 10 800 4 Horlz9ntal 5 200 0.3 - — —
screw Vertical 0.2 — — —
2 Honzt.)ntal 25 100 0.2 — — —
Vertical 0.2 — — —
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Actuator Feed Motor | No. of Lead | Mounting Minimum Maximum speed Maximum acceleration/ | Minimum | Maximum iit:r?
series Type Sscrew output e;ljzg:r direction speed deceleration push force | push force speed
[W] [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
6 Horlz?ntal 75 300 0.3 - - -
Vertical 0.2 — — —
TA4R Ball 10 800 4 Horlzgntal 5 200 0.3 - — —
screw Vertical 0.2 — — —
2 Honzgntal 25 100 0.2 — — —
Vertical 0.2 — — —
10 Horlzgntal 125 465 0.3 — — —
Vertical 400 0.2 — — —
Ball Horizontal 0.3 - — —
TA5C 20 800 5 6.25 250
screw Vertical 0.2 — — —
25 Hor|29ntal 312 125 0.2 — — —
Vertical 0.2 — — —
10 Hor|z¢.)ntal 125 465 0.3 — — —
Vertical 400 0.2 — — —
TasR | Ball | 59 | goo | 5 [Horizontall g op 250 0.3 = = =
screw Vertical 0.2 — — —
25 Horlz?ntal 312 125 0.2 — — -
Vertical 0.2 — — —
12 Horlz9nta| 15 560 0.3 — — —
RCA2 Vertical 500 0.2 — — —
(table | TA6C | B2 | 20 | goo | & [Horzontdll ;g 300 0.3 - - -
screw Vertical 0.2 — — —
ee) Horizontal 0.2
3 |orcontal) 575 150 : - - -
Vertical 0.2 — — —
12 Horlzgntal 15 560 0.3 - — —
Vertical 500 0.2 — — —
TAeR | B2 | 20 | 00 | e [Horzontall ;g 300 0.3 - - -
screw Vertical 0.2 — — —
3 Honzt.)ntal 375 150 0.2 — — —
Vertical 0.2 — — —
12 Horlz?ntal 15 600 0.3 - — —
Vertical 580 0.2 — — —
Ball Horizontal 0.3 - — —
TA7C 30 800 6 7.5 300
screw Vertical 0.2 — — —
3 Hor|29ntal 375 150 0.2 — — —
Vertical 0.2 — — —
12 Honz9nta| 15 600 0.3 - - -
Vertical 580 0.2 — — —
Ball Horizontal 0.3 — — —
TA7R 30 800 6 7.5 300
screw Vertical 0.2 — — —
3 Horlz9ntal 375 150 0.2 — — —
Vertical 0.2 — — —
RAIL 715 Horizontal| - 4, 300 2 075 | 2 2
Ivertical
Horizontal
RA2L 855 ertical 42 340 2 1.5 4 4
RA3L 1145 Horizontal| 4, 450 2 3 8 8
Ivertical
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 — — —
SA6L 1145 Horizontal 42 1600 2 - — —
SM6L 1145 Horizontal 42 1600 2 — — —
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7.3.2  Specifications for Pulse Motor Type Actuator

& Caution: » The push force is based on the rated push speed (factory setting) indicated in the
list, and provides only a guideline.

» Make sure the actual push force is equal to or greater than the minimum push
force. If not, the push force will not stabilize.

« 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.

No. of Minimum Maximum | Minimum |Maximum | Rated
Actuator T Feed .d Lead Mounting speed Maximum speed |acceleration/| push push push
series ype screw e:jzezr direction P deceleration| force force speed
[mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
razc | Bal | g0o 1 |Horizontall =4 o 25 0.05 50 100 3
screw /vertical
Horizontal
5 . 6.25 187 21 735
RA3C SEFZ'"N 800 H"’e_“'c'a'l 0.2 20
2.5 orizontal| 5 45 114 50 156.8
Ivertical
Bal 5 H/‘\’/grzt‘l’:;f' 6.25 187 21 73.5
RGD3C scr?ew 800 Horizontal 114 0.2 20
25 onzomaly 312 50 156.8
Vertical 93
Horizontal 458 (at to 250st)
10 | jertical | 125 350 (at 300st) 30 150
) 250 (at 50 to 200st)
RCP2
(rod Ball 5 |Horzontal) g 25 237 (at 250st) 75 284
type) | RA4C | 2 | 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
Horizontal 458 (at to 250st)
10| jertical | 125 350 (at 300st) 30 150
) 250 (at 50 to 200st)
Ball 5 l-il?/zt?gfl 6.25 237 (at 250st) 75 284
RGS4C 800 175 (at 300st) 0.2 20
screw
125 (at 50 to 200st)
Horizontal 118 (at 250st)
25 3.12 87 (at 300st) 150 358
Vertical 114
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No. of Minimum Maximum | Minimum |Maximum| Rated
Actuator Tvpe Feed encéder 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]
Horizontal 458 (at to 250st)
10 Ivertical 125 350 (at 300st) 30 150
Horizontal 250 (at 50 to 200st)
Ball 5 Nertical 6.25 237 (at 250st) 75 284
RGD4C screw 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
16 H0r|29ntal 20 450 75 240
Vertical 400
Ball Horizontal
RA6C 800 0.2 20
screw 8 Nertical 10 210 130 470
4  |Horizontall g 130 300 800
Ivertical
16 Horlzt.)ntal 20 450 75 240
Vertical 400
resec| B! | g00 g  |Horizontall 4, 210 0.2 130 470 20
RCP2 screw Ivertical
(rod 4  |Horizontall g 130 300 800
type) Ivertical
16 Hor|z?ntal 20 450 75 240
Vertical 400
Ball Horizontal
RGD6C 800 0.2 20
screw 8 Nertical 10 210 130 470
4  |Horizontall g 130 300 800
Ivertical
Bl 5 |Mlorzontall g 25 250 0.3 26 90
SRA4R screw 800 Horizontal 20
25 - 3.12 125 0.2 50 170
Vertical
Bl 5 |Mlorzontall g 25 250 0.3 26 90
SRGS4R screw 800 Horizontal 20
25 - 3.12 125 0.2 50 170
Vertical
Bal 5 H/?,gft‘l’é‘atf' 6.25 250 03 26 90
SRGD4R screw 800 Horizontal 20
25 - 3.12 125 0.2 50 170
Vertical
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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
acceleration/
deceleration

[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

11

39

Horizontal

Vertical

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

75

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

SA5R

Ball
screw

800

Horizontal

Vertical

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
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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
acceleration/
deceleration

[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

11

39

Horizontal

Vertical

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

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
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125 (at to 1000st)

No. of Minimum Maximum | Minimum |Maximum| Rated
Actuator Feed i Lead Mounting Maximum speed |acceleration/| push push push
series Type screw e;::lzcé:r direction speed deceleration | force force speed
[mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
Horizontal 380 (at 50st) 0.3
16 20 470 (at 100st) 90 250
Vertical 533 (at 150 to 750st) 0.2
Ball ertica 480 (at 800st) :
SATC | screw | 800 g  |Horizontal| ™| 266 (at 50 to 700st) 03 150 500 20
Vertical 240 (at 800st) 0.2
Horizontal 133 (at 50 to 700st) 0.2
4 5 280 800
Vertical 120 (at 800st) 02
380 (at 50st)
. 470 (at 100st)
16 |Morizontall  on | 533 (at 150 to 750st) 03 - - -
480 (at 800st)
sa7r | B3 | g00 Vertical 400 0.2
serew g  |Horizontal| = {266 (at 50 to 700st) 0.3 ~ ~ ~
Vertical 240 (at 800st) 0.2
4 Horizontal 5 133 (at 50 to 700st) 0.2 _ _ _
Vertical 120 (at 800st) 0.2
Horizontal 600 (at 50 to 500st) 0.3
12 15 40 120
Vertical 470 (at 600st) 0.2
Ball Horizontal 300 (at 50 to 500st) 0.3
SS7C screw 800 6 Vertical 7.5 230 (at 600st) 02 75 220 20
Horizontal 150 (at 50 to 500st) 0.2
3 3.75 140 350
i 115 (at 600st
RCP2 Vertical (at 600st) 0.2
(slider Horizontal 600 (at S0 to S00st) | 5
type) 12 15 470 (at 600st) _ _ _
) 440 (at 50 to 500st)
Ball Vertical 440 (at 600st) 0.2
SSTR screw 800 6 Horizontal 75 250 (at 50 to 500st) 0.3 _ _ _
Vertical ) 230 (at 600st) 0.2
3 Horizontal 3.75 105 (at 50 to 500st) 0.2 _ _ _
Vertical ' 105 (at 600st) 0.2
666 (at 50 to 800st)
Horizontal 625 (at to 900st) 0.3
20 25 515 (at to 1000st) 50 180
600 (at 50 to 800st)
Vertical 600 (at to 900st) 0.2
515 (at to 1000st)
333 (at 50 to 800st)
Horizontal 310 (at to 900st) 0.3
sssc | B | soo 10 125 [-255(atto 1000sh 95 320 20
screw 300 (at 50 to 800st)
Vertical 300 (at to 900st) 0.2
255 (at to 1000st)
165 (at 50 to 800st)
Horizontal 155 (at to 900st) 0.2
5 6.25 125 (at to 1000st) 180 630
150 (at 50 to 800st)
Vertical 150 (at to 900st) 0.2
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Mser

Actuator Feed No. of Lead Mounting Minimum Maximum speed a(':/clz)l(tierrr;:i?n/ Migligrl:m ME:)XJr:#m F:)itsef?
series Type screw en::lzcé:r direction speed deceleration | force force speed
P [mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
600 (at 50 to 800st)
Horizontal 600 (at to 900st) 0.3
20 25 515 (at to 1000st) B _ B
333 (at 50 to 800st)
Vertical 333 (at to 900st) 0.2
333 (at to 1000st)
300 (at 50 to 800st)
RCP2 Bl Horizontal 235050((aattt?190000§3) 0.3
- al
(tsyl 'F?:)r SS8R | serew | 800 10 _ 125 250 (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
125 (at to 1000st)
5 6.25 - - -
140 (at 50 to 800st)
Vertical 140 (at to 900st) 0.2
140 (at to 1000st)
BAG6/ Equivalent )
FEbCeFl‘tz BAGU Belt 800 qto 54 Horizontal| 67.5 1000 0.5 - - -
type) | BA7 | geir | g0 |EHMEEN | orizontal| 675 1500 0.5 - - -
GRSS — 800 1.57 — 1.96 78 - 4 14 20
GRLS — 800 12 — 15 (deg/s) 600 (deg/s) - 1.8 6.4 5 (deg/s)
GRS - 800 1 - 1.25 33.3 - 9 21 5
GRM - 800 1.1 - 1.37 36.7 - 23 80 5
RcP2 | 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 — 15 200 - 5 18 5 (degls)
GR3LM - 800 12 — 15 200 - 15 51 5 (degls)
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
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No. of Minimum Maximum | Minimum |Maximum| Rated
Actuator Feed i Lead Mounting Maximum speed |acceleration/| push push push
series Type screw e‘;ﬁzgzr direction speed deceleration | force force speed
[mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
- Gearratio:l  _ 145 (degls)| 400 (degls) - - - _
RTBS 800 Gear ratio:
- 1145 ’ - 10 (deg/s) 266 (deg/s) - - - -
- Geﬁ‘;ggt'o: — |15 (degls) 400 (deg/s) - - - -
RTBSL 800 Gear ratio
10:
- 1/45 - 10 (deg/s) 266 (deg/s) - - - -
- Gearratio  _ |15 (degls)| 400 (degls) - - - _
RTCS 800 3 "
ear ratio:
- 1/45 - 10 (deg/s) 266 (deg/s) - - - -
- Geanratio:l 145 (degls)| 400 (degls) - - - -
RTCSL 800 3 "
ear ratio:
- 1/45 - 10 (deg/s) 266 (deg/s) - - - -
- sl [ @[ e | - ] - -] -
RTB 800 S "
ear ratio:
- 1/30 - 15 (deg/s) 400 (deg/s) - - - -
- Ce] - | | oo | - | - [ - | -
RTBL 800 5 o
RCP2 - eﬁ‘;srg 71— |15 (degls) 400 (deg/s) - - - -
(fotary G tio: 225
type) - el - (dog/S) 600 (deg/s) - - - -
RTC 800 S "
ear ratio:
- 1/30 - 15 (deg/s) 400 (deg/s) - - - —
ol - (& e | - | - [ - |-
RTCL 800 3 "
ear ratio:
- 1/30 - 15 (deg/s) 400 (deg/s) - - - —
- S| | e 600 (deg/s) - - - -
RTBB 800 S v
ear ratio:
- 1/30 - 15 (deg/s) 400 (deg/s) - - - -
- Ce] - | | oo | - | - [ - | -
RTBBL 800 5 "
ear ratio:
- 1/30 - 15 (deg/s) 400 (deg/s) - - - -
- sl [ ZS ] ewww | - | - | - | -
RTCB 800 5 "
ear ratio:
- 1/30 - 15 (deg/s) 400 (deg/s) - - - -
| e & e | - [ - | - |-
RTCBL 800 3 o
- e | - |15(egs) 400 (deg/s) - - - -
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No. of Minimum Maximum | Minimum |Maximum| Rated
Actuator Feed i Lead Mounting Maximum speed |acceleration/| push push push
series Type screw e;::lzcé:r direction speed deceleration | force force speed
[mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
180 (at 25st)
4 5 0.9 16.1
Lead 800 Horizontal 200 (at 50 to 100st) 02 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
4 5 3.6 20.9
Ball Vertical 200 (at 50 to 100st) 0.2
screw Horizontal 0.3
2 2.5 100 7.2 42.0 5
Standard Vertical 0.2
RA2AC | type Horizontal 0.3
1 - 1.25 50 . 14.4 82.8
800 Vertical 0.2
Horizontal 180 (at 25st) 0.3
Ball 4 Vertical 5 200 (at 50 to 100st) 02 6.6 387
screw -
High o [Horizontall g 100 0.3 13.2 70.6 5
thrust Vertical 0.2
type 1 Horizontal| 4, 50 0.3 26.4 142.9
Vertical 0.2
180 (at 25st)
6 75 280 (at 50st) 0.6 11.9
Lead 800 Horlzgntal 300 (at 75 to 150st) 0.2 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
Horizontal 180 (at 25st) 0.3
RCP3 6 : 75 280 (at 50st) 1.8 14.3
o 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
RA2BC type 2 Vertical 2.5 100 0:2 7.2 42.0
1 H\‘;”ft‘_’”tf" 1.25 50 8'2 14.4 82.8
800 ertical .
Horizontal 180 (at 25st) 0.3
6 - 7.5 280 (at 50st) 4.4 241
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 Horizontal 0.3
2 2.5 100 13.2 70.6
type Vertical 0.2
1 Horizontal| 4 » 50 0.3 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) 02 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) 02 0.9 16.1 S
200 (at 50 to 150st) ) )
2 2.5 100 1.9 28.3

269

xipuaddy ; Jeydey)d



Chapter 7 Appendix

Mser

No. of Minimum Maximum | Minimum |Maximum| Rated
Actuator Feed i Lead Mounting Maximum speed |acceleration/| push push push
series Type screw e‘;ﬁzgzr direction speed deceleration | force force speed
[mm] [mm/s] [mm/s] [G] [N] [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 7.5 280 (at 50st)
Lead . 300 (at 75 to 150st)
SA2BC screw 800 . Horizontal . 180 (at 25s0) 0.2 - - -
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 | 62 | goo Horizontal (at 75 to 150st) 0.2 - - -
screw 4 5 180 (at 25st)
200 (at 50 to 150st)
2 2.5 100
6 Hor|z9nta| 75 300 0.3 9 15
RCP3 Vertical 0.2
(slider | gpgc | Ball | ggg g4  [Honzontall g 200 0.3 14 22 20
type) screw Vertical 0.2
P Honz?ntal 25 100 0.2 27 44
Vertical 0.2
6 Hor|z?ntal 75 300 0.3 9 15
Vertical 0.2
sasr | Bal | gop 4  (Horzontall 4 200 03 14 22 -
screw Vertical 0.2
P Hor|29ntal 25 100 0.2 27 a4
Vertical 0.2
Horizontal 380 (at 50st) 0.7
10 Vertical 125 500 (at 100st to 500st) 0.3 20 34
saqc | Bal | goo 5 [Horizontal] g og 250 0.7 40 68 20
screw Vertical 0.3
25 [Horizontall 4 4, 125 0.7 82 136
Vertical 0.3
Horizontal 380 (at 50st) 0.3
10 Vertical 125 500 (at 100st to 500st) 0.2 20 34
saar | Bal 1 8o 5 [Horizontall g g 250 0.3 40 68 -
screw Vertical 0.2
25  [Horizontall 4 4, 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
acceleration/
deceleration

[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

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

75

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

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

75

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
acceleration/
deceleration

[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

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

75

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

SAGR

Ball
screw

800

Horizontal

Vertical

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

75

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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No. of Minimum Maximum | Minimum |Maximum| Rated
Actuator Feed i Lead Mounting Maximum speed |acceleration/| push push push
series Type screw eglﬁzcézr direction speed deceleration | force force speed
[mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
6 Hor|z?ntal 75 300 0.3 54 9
Vertical 200 0.2
Ball Horizontal 200 0.3
TA3C 800 4 5 8.4 14 20
screw Vertical 133 0.2
P Hor|z9ntal 25 100 0.2 16.8 28
Vertical 67 0.2
6 Honzf)ntal 75 300 0.3 5.4 9
Vertical 200 0.2
TA3R Ball 800 4 Hor|z?ntal 5 200 0.3 8.4 14 20
screw Vertical 133 0.2
Horizontal 100 0.2
2 25 16.8 28
Vertical 67 0.2
6 Horlz9nta| 75 300 0.3 9 15
Vertical 0.2
Taac | B3| 800 4  |Horizontal| g 200 0.3 13.2 22 20
screw Vertical 0.2
2 |Horizontal] - g 100 0.2 264 44
Vertical 0.2
6 Hor|29ntal 75 300 0.3 9 15
Vertical 0.2
Taar | B3 | 8o 4  |Horizontal| g 200 0.3 13.2 22 20
screw Vertical 0.2
Horizontal 0.2
RCP3 2 Vertical 2.5 100 02 26.4 44
(table Horizontal 465 03
type) 10 onzomell 125 : 20 34
Vertical 400 0.2
Tasc | Bal | goo 5 [Horizontal| g og 250 0.3 40 68 20
screw Vertical 0.2
25 [Horizontall 4 4n 125 0.2 82 136
Vertical 0.2
10 Honz?ntal 125 465 0.3 20 34
Vertical 400 0.2
Ball Horizontal 0.3
TA5R 800 5 6.25 250 40 68 20
screw Vertical 0.2
25  [Horizontall 4 4, 125 0.2 82 136
Vertical 0.2
12 Hor|29ntal 15 560 0.3 30 47
Vertical 500 0.2
Ball Horizontal 0.3
TA 7. 2
6C screw 800 6 Vertical 5 300 02 58 95 0
3 [Horizontal| 5 5g 150 0.2 112 189
Vertical 0.2
12 Hor|z9ntal 15 560 0.3 30 47
Vertical 500 0.2
TaeR | B2 | 800 g  [Horizontal| ;g 300 0.3 58 95 20
screw Vertical 0.2
3 [Horizontall 5 ;g 150 0.2 112 189
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
acceleration/
deceleration

[G]

Minimum
push
force

[N]

Maximum
push
force

[N]

Rated
push

speed

[mm/s]

RCP3
(table
type)

TA7C

Ball
screw

800

12

Horizontal

15

600

0.3

Vertical

580

0.2

30

47

Horizontal

Vertical

75

300

0.3

0.2

58

95

Horizontal

Vertical

3.75

150

0.2

0.2

112

189

20

TA7R

Ball
screw

800

Horizontal

600

0.3

Vertical

580

0.2

30

47

Horizontal

Vertical

75

300

0.3

0.2

58

95

Horizontal

Vertical

3.75

150

0.2

0.2

112

189

20

RCP4
(slider
type)

SA5C

Ball
screw

800

20

Horizontal

25

(Note) It is the value
when high—thrust

function is ineffective.

960 (at 50 to 600st)
1225 (at 550st)
1045 (at 600st)
900 (at 650st)
785 (at 700st)
690 (at 750st)
610 (at 800st)

0.7

Vertical

(Note) It is the value
when high—thrust

function is ineffective.

960 (at 50 to 600st)
1225 (at 550st)
1045 (at 600st)
900 (at 650st)
785 (at 700st)
690 (at 750st)
610 (at 800st)

0.2

16

56

20

Horizontal

Vertical

(Note) It is the value
when high—thrust

function is ineffective.

600 (at 50 to 550st)
795 (at 500st)
665 (at 550st)
570 (at 600st)
490 (at 650st)
425 (at 700st)
375 (at 750st)
330 (at 800st)

0.7

0.3

26

93

12

Horizontal

Vertical

7.5

(Note) It is the value
when high—thrust

function is ineffective.

300 (at 50 to 550st)
395 (at 500st)
335 (at 550st)
285 (at 600st)
245 (at 650st)
215 (at 700st)
185 (at 750st)
165 (at 800st)

0.7

0.3

53

185

Horizontal

Vertical

3.75

(Note) It is the value
when high-thrust

function is ineffective.

150 (at 50 to 550st)
195 (at 500st)
165 (at 550st)
140 (at 600st)
120 (at 650st)
105 (at 700st)
90 (at 750st)

80 (at 800st)

0.7

0.3

106

370

274
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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
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 ineffective.

960 (at 50 to 600st)
1230 (at550st)
1045 (at600st)
905 (at650st)
785 (at700st)
690 (at750st)
615 (at800st)

0.7

Vertical

(Note) It is the value
when high—thrust

function is ineffective.

960 (at 50 to 600st)
1230 (at 550st)
1045 (at 600st)
905 (at 650st)
785 (at 700st)
690 (at 750st)
615 (at 800st)

0.3

16

56

Horizontal

Vertical

(Note) It is the value
when high—thrust

function is ineffective.

600 (at 50 to 550st)
795 (at 500st)
670 (at 550st)
570 (at 600st)
490 (at 650st)
430 (at 700st)
375 (at 750st)
335 (at 800st)

0.7

0.3

26

93

20

Horizontal

Vertical

7.5

(Note) It is the value
when high—thrust

function is ineffective.

300 (at 50 to 550st)
395 (at 500st)
335 (at 550st)
285 (at 600st)
245 (at 650st)
215 (at 700st)
185 (at 750st)
165 (at 800st)

0.7

0.3

53

185

Horizontal

Vertical

3.75

(Note) It is the value
when high—thrust

function is ineffective.

150 (at 50 to 550st)
195 (at 500st)
165 (at 550st)
140 (at 600st)
120 (at 650st)
105 (at 700st)
90 (at 750st)

80 (at 800st)

0.7

0.3

106

370

275

xipuaddy ; Jeydey)d



Chapter 7 Appendix

Mser

No. of Minimum Maximum | Minimum |Maximum| Rated
Actuator Feed i Lead Mounting Maximum speed |acceleration/| push push push
series Type screw e;::lzcé:r direction speed deceleration | force force speed
[mm] [mm/s] [mm/s] [G] [N] [N] [mm/s]
(Note) It is the value
when high—thrust
. function is ineffective.
Horizontal 1000 (at 50 to 700st) 03
890 (at 750st)
24 30 790 (at 800st) 32 112
(Note) It is the value
when high—thrust 20
Vertical function is ineffective. 0.2
800 (at 50 to 750st)
790 (at 800st)
. (Note) It is the value
Z‘I:I:ci; SATC Ball 800 Horizontal when high-thrust 0.3
type) screw 16 20 function is ineffective. 48 168
vp Vertical 560 (at 50 to 750st) 0.2
515 (at 800st)
. (Note) It is the value
Horizontal when high-thrust 0.3
8 10 function is ineffective. 96 336
Vertical 280 (at 50 to 75030 0.2
255 (at 800st)
. (Note) It is the value
Horizontal when high—thrust 0.2
4 5 function is ineffective. 192 673
Vertical 140 (at 50 to 7508t) 0.2
125 (at 800st)
20 Honz?ntal 25 640 0.5 16 56
Vertical 0.2
Sl 12 H\‘;”i‘_’”tla' 15 500 gz 2 93
RASC | 3. | 800 v e '°at | o 20
6 orizonmall 75 250 : 53 185
Vertical 0.2
Horizontal 0.2
3 3.75 125 106 370
R(S)'Z" Vertical 0.2
type) 2 Horizontal 30 600 0.5 52 182
Vertical 400 0.2
Sl 16 H\f;”ftf’”tf' 20 420 gz 78 273
RAGC | 2. | 800 v ° 'Cat | o 20
8 orizomall  4p 210 : 156 547
Vertical 0.2
4  |Horizontal| g 140 0.2 312 1094
Vertical 0.2
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Correlation diagram of speed and loading capacity for the RCP2 slider type

Horizontal installation Vertical installation

(Note)
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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 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.
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Correlation diagram of speed and loading capacity for the standard RCP2

rod type

Horizontal installation (Note 1) Vertical installation
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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.
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Correlation diagram of speed and loading capacity for RCP2 single-guide

type

Horizontal installation Vertical installation
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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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In the above graphs, the number after the type code indicates the lead.

281

xipuaddy ; Jeydeyn



Chapter 7 Appendix .

Mser

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

Horizontal installation Vertical installation
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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

Horizontal installation Vertical installation
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Correlation diagram of speed and loading capacity for the RCP4 rod type
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Pressing Force and Current Limit Value

/I\ 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.
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I RCP2 Series Short Type
SRA4R/SRGS4R/SRGD4R
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[l RCP2 Series Gripper |
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Il RCP2 Series 3-finger Gripper
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.’ RCP3 Series Slim, Compact Rod Type * Inside the red box is the specification value
RA2AC/RA2AR Lead 1 RA2BC/RA2BR Lead 2
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[l RCP3 Series

SA3C Type
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Slider Type

SA4C Type
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Il RCP4 Series Slider Type
SA5C/SABC Type SA7C Type
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Chapter 8 Warranty

8.1 Warranty Period

One of the following periods, whichever is shorter:
* 18 months after shipment from our company
* 12 months after delivery to the specified location

8.2 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 a breakdown of our product is excluded from the scope of warranty.

8.3 Honoring the Warranty

As a rule, the product must be brought to us for repair under warranty.

8.4 Limited Liability

(1) 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.

(2) 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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8.5 Conditions of Conformance with Applicable Standards/Regulations,
Etc., and Applications

(1) 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.

(2) 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

[2] 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

(3) 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.

8.6 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:

[11 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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Change History

Revision Date

Revision Description

2012.02

2012.03

2012.04

2012.10

2013.11

First Edition

Second Edition
Note corrected

Third Edition
Complied with CompoNet, MECHATROLINK, EtherCAT and EtherNet/IP.

Fourth Edition
Command availability in MECHATROLINK added and corrections made

Fifrth Edition
Complied with UL, explanation added in section of International Standards

Compliances
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Quality and Innovation

IA 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: wwwe.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: 1261 Hamilton Parkway, Itasca, IL 60143
TEL (630) 467-9900 FAX (630) 467-9912
Atlanta Office: 1220 Kennestone Circle, Suite 108, Marietta, GA 30066
TEL (678) 354-9470 FAX (678) 354-9471
website: www.intelligentactuator.com

1A |l Industrieroboter GmbH

Ober der Roth 4, D-65824 Schwalbach am Taunus, Germany
TEL 06196-88950 FAX 06196-889524

IA |l (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

IA 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 © 2013. Nov. IAl Corporation. All rights reserved.
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