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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.

Before the operation, read this manual carefully and fully understand it to operate this product safely.
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.

¢ The product cannot be operated in any way unless expressly specified in this Instruction Manual.
IAl 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
IAl sales office near you.

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

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







Construction of Instruction Manual for Each Controller Model and

This Manual

SCON-CB/CGB

@ Basic Specifications
e Positioner Operation

e Force Control Pressing
¢ Anti-Vibration Control
e Serial Communication

* Types to Select From

¢ PIO Control

e Pulse-Train Operation

¢ Field Network Control
(i) CC-Link

(i ) DeviceNet

(iii) PROFIBUS-DP
(iv) CompoNet

(v) MECHATROLINK-I /I
(vi) EtherNet/IP

(Vii) EtherCAT

(vii) PROFINET-I0
(ix ) MECHATROLINK-II

(x ) CC-Link IE Field
(xi) RCON Connection

B Teaching Tool
¢ PC Software
¢ Teaching BOX
(i)TB-01
(ii ) TB-02

(iii) TB-03

SCON-LC/LCG

@ Basic Specifications

o Positioner Operation

o Rudder Program

% Types to Select From
e PIO Communication

o Field Network Communication ™"

B Teaching Tool

e PC Software

¢ Teaching BOX
(i)TB-02
(i) TB-03

1SCON-CB/CGB (This Manual) ME0340
g Serial Communication [Modbus] _ME0162
O CC-Link ME0254
@l DeviceNet ME0256
@ PROFIBUS-DP ME0258
[0 CompoNet ME0220
COMECHATROLINK — 1 /1T MEO0221
@l EtherNet/IP MEO0278
CIEtherCAT MEO0273
#l PROFINET-IO MEO0333
COMECHATROLINK —-II ME0317
fl CC-Link IE Field ME0389
il RCON System MEO0384
O PC Software MEO0155
] Touch Panel Teaching MEQ324
{0 Touch Panel Teaching MEQ355
@ Data Setter MEQ376
{1 SCON-LC/LCG (This Manual) ME0340
@ Programming Manual MEQ0329
ME0330
0 PC Software MEO0155
' Touch Panel Teaching MEQ355
@l Data Setter ME0376

Note 1 CC-Link, DeviceNet, PROFIBUS-DP, CompoNet, MECHATROLINK- I/1I, EtherNet/IP, EtherCAT, PROFINET-IO, CC-Link IE Field
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% Starting Proceduresk

(Contact us or our sales agency in case of any missing)

Step 1 Confirm all the necessary things are prepared

Refer to the section “1.1 Product Check” in this manual for more detail.
% Controller (SCON-CB) YrActuator and Connection Cable
P (The cable differs depending on the actuator type. [Refer to Step3])

—'"_r

* Check also enclosed parts

!:ji:‘% (= ==
[Refer to Section 1.1.1] :

% CD-ROM (Enclosed in RCM-101-00) % DVD Instruction Manual S

(The following software is included)
* RC PC software T
Cw
¥ PLC Feature Equipped Type:
Ladder Edit Program (LC-LDS-01)
% For Field Network Type:

Field Network Setting File
File (e.g. EDS File)

(includes the following instruction manuals)

provided on the 1.1.3 DVD.]
1) SCON-CBJ/LC Instruction Manual (this manual)
2) RC PC Software Instruction Manual (ME0155)

3) Touch Panel Teaching Instruction Manual (MEQ0324)

4) LC Ladder Programing Manual (ME0329)

5) Each Field Network Instruction Manual (ME0254, etc.)

6) Instruction Manual of the Actuator

g

[Refer to Instruction Manuals related to this product, which are

Download it in IAl homepage
(http://www.iai-robot.co.jp/)

Step 2 Check How to Operate

The operation modes and control methods will defer depending on the type you have purchased.
YWhat is Positioner Operation YWhat is Pulse Train Control

PLC
FOSORRIMAEE wm Completion Command [Eﬂj Complete
Start Signal Signal Pulse Signal
Enter an electronic
gear ratio.

[f =) EditPosition

Velociy | Accsleration | Deceleration
[mms] 6] 61
Table of

T 10000 10000
controller

Operate the
registered

position data
with PIO signal

Enter a data including
position, velocity,
acceleration or
deceleration, etc.

Make operation
with command

Teaching Pendant or

)
Teaching Pendant or
Controller Actuator

YWhat is Field Network Control
Field Network communication is used instead of connected
with and controlled by PIO. Without using position data,
operation can also be made by inputting numbers directly.

Command is made by
communicating registered
position data and makes
operation.

Or, input a number directly i =
to make operation. | i

=
a8

— i

Y*What is RCON Connection Type

Controller

This can be used as a driver unit that operates SCON-CB/CGB with commands from RCON Gateway.
Refer to 4.2 RCON Connection Type and RCON System Instruction Manual (ME0384) for details.

YWhat is Ladder Control (LC, LCB Type Only)
PLC feature equipped in controller enables operation with
the dedicated ladder. (PLC feature equipped in controller
enables operation with the dedicated ladder. )

Registered position

data is operated with
built-in PLC feature -

o [RR PW} ﬁj

Enter a data including
position, velocity,
acceleration or
deceleration, etc.

Il Edit Position
Table of
controller

EERE

1
.

Controller PC Software




Check the operation modes and control methods available on the controller you have purchased.
It can be defined on the controller model code shown on the label in the front face of the controller.

X
MODEL : SCON-CB-1001-NP-5-2

2) LC / LCG (Ladder control)
INPUT : $100-115V, 50/60Hz, 1.8A
| OUTPUT  : 3¢, 0-230V, 0-333Hz, 1.1A

SERIAL No. : 100283729

Note example

Type Name
1) CB / CGB (select from positioner and pulse train)

1/0 Type
1) NP / PN (For PIO control)
2) For others, (dedicated for field network control)

CIC RN EI BT Refer to 1.6 “Installation and Storage Environment” and 1.7 Noise Elimination and Mounting Method”

- External Dimensions
* Check in 1.3 Appearance.

Controller

o
3

b
©
£

|

S

o

o
o

] Eeelglel?

184
194
(200.5)

B e

ol

glo

==
A=l [

AT

I - ’
For Absolute Battery
(For Absolute Encoder Type)
Controller (3000W ~)
(=] =]
g
®
\
= &
) ; £ @
\ﬂj—Lﬂ A ' _l:‘

¢ Noise Elimination Grounding (Frame Ground)

Il

o

Connect the ground line
o together to the main unit
k = = using the fixing screw.

1 R

: <«——— Copper Wire: .
Connect to a ground cable with

— \ diameter 2mm? (AWG14) or more.
Earth Terminal

(Grounding resistance at 100Q or less)

—Connect the ground line to PE terminal
on the power supply connector.

«+——Copper Wire: Connect to a ground cable
with diameter 3.3mm? (AWG12) or more.
Earth Terminal
(Grounding resistance at 100Q or less)




- Heat Radiation and Installation
Keep the ambient temperature of the controller at 40°C or less.

To fix the units in the control box, use the attachment holes on top and bottom of the unit for the screw

fixed type.
Install in the orientation shown in the figure below for heat radiation.
/ = 10mm or more /

100mm
or more

T =T T T T

Brake Box

100mm
or more

For 3000W ~ type

224

100mm
or more

E@E@@@@@@é
Ellicllealfiefal

-

<> 50mm
30mm of more  50mm or more  30mm or more or more

T

150mm or more

150mm or more

l

g [

:

I

d 1

Air Flow]

POl oo

1

a—
- L

P

@

E—

Air Flow

I




Step 4 Wiring Refer to Chapter 2 “Wiring” -

[Positioner Operation] ~750W Type Refer to Sections 2.1 and 2.5 * Refer to 2.1.3 [5] and 2.2.3 [5]

3000W ~ Type Refer to Sections 2.2 and 2.6 for wiring layout as the
[Pulse Train Control] Refer to Sections 2.3 and 2.5 signals/features differ for each
[Ladder Control] Refer to Sections 2.4 and 2.5 §IO pattte""N(SG'zegt‘?d IIDnIO
[Field Network Specification Refer to Chapter 4 arameter No. 25) in PIO.

* Perform wiring referring to
Chapter 4 Field Network for the
field network type.

e Example for Basic Connection 1 (~ 750W or less)

Regenerative Resistor Unit
(REU-2 : option)

Required depending

on usage condition

[Refer to 1.5.3 Regenerative Unit]

Ao

%

(Note1)
CB-SC-REU010 pLC T

oo
oo

d 0 ;

Power Source for
1/0 Controlete™)

CB-ST-REU010

P e
=] B

Power Supply for Brake
It is necessary when actuator with brake

T
o N LE Flat Cable
(Accessories)
B o]
-
@- @ PC Software
option)Note?)
1A Power @ {option)
Supply ==t o~ a
Connector| 8 De24v
Q
Q
Q
(o]

=
Power Source °
Single Phase — | \—| o Connection cable differs depending on

200vAG " @ - actuator. [Refer to 2.1.3 [4]]

Absolute Battery
(for Absolute Type)

Actuator

e Example for Basic Connection 2 (3000W ~)

Regenerative Resistor Unit ~ =
(RESU-35T : option)
For 5t Servo press type,
required depending

on usage condition

Touch Panel etc.

FPLC

Cd
Safety Circuit

Flat Cable
(Accessories)

Three-Phase

Teaching Tool
200WAC £

24V DC Power
Supply for Brake

Moise Filter
Power Cutoff Breaker

Electromagnetic
Contactor

As SCON-CGB for 3000W and above dose not i
have the drive cutoff circuit, make sure to —t—
establish cutoff externally. - Actuator




Step 5 Operate Unit

How you should look in the instruction manuals will differ depending on the operation modes and control methods
you choose.
Establish the settings for your operation needs.

-

| e For Positioner Operation 3.1.2 (1) Basis of How to Operate = 3.2 Operation in Positioner Mode]

"

(Only for Types up to 750W)
.

s N
Instruction Manual for Each Field Network
(provided separately, refer to Chapter 4.1 Each Field Network for
\manual number)

| o For Field Network Type

P
| e For Pulse Train Control > 3.1.2 (2) Basis of How to Operate = 3.3 Operation with Pulse Train Control

LC Ladder Programming )
- " " Manual (provided
\_(> Operation with Field Network separately ME0329)
(provided separately,

instruction manual for each
field network)

[ 3.2 Operation in Positioner Mode
| e For PLC Feature Equipped |

Caution Set it away from the mechanical end or peripherals as much as possible when turning the servo
ON. Move it apart when it interferes with peripherals. It may generate an alarm if it hits to the
mechanical end or peripherals when the servo is turned ON. Also, in case the actuator is
installed in vertical orientation, turning on and off the servo at the same spot may cause a slight
drop by the self-gravity. Pay attention not to pinch your finger or damage a work piece.

Caution Pay attention not to pinch your finger or damage a work piece by dropping the actuator with
self-gravity when it is released compulsorily with the brake release switch placed on the front
panel of this controller when it is installed in vertical orientation.

Caution This controller is equipped with a safety velocity function to make the operation in low speed
compulsorily. It is recommended to have this function activated in the first operation.







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.




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




Operation

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

and controller, and for the teaching tool.

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.

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

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.

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.

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

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.

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).
Perform Class D Grounding (former Class 3 Grounding with ground
resistance 100Q2 or below).




No.

Operation
Description

Description

Installation
and Start

(4) Safety Measures
e When the work is carried out with 2 or more persons, make it clear who

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

e When the product is under operation or in the ready mode, take the

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

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

stopped immediately in an emergency during the unit operation.

e Take the safety measure not to start up the unit only with the power

turning ON. Failure to do so may start up the machine suddenly and
cause an injury or damage to the product.

e Take the safety measure not to start up the machine only with the

emergency stop cancellation or recovery after the power failure. Failure
to do so may result in an electric shock or injury due to unexpected
power input.

e When the installation or adjustment operation is to be performed, give

clear warnings such as “Under Operation; Do not turn ON the power!”
etc. Sudden power input may cause an electric shock or injury.

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

emergency stop.

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

safety.

e Do not insert a finger or object in the openings in the product. Failure to

do so may cause an injury, electric shock, damage to the product or fire.

e When releasing the brake on a vertically oriented actuator, exercise

precaution not to pinch your hand or damage the work parts with the
actuator dropped by gravity.

Teaching

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

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

e Perform the teaching operation from outside the safety protection fence,

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

e When the operation is to be performed inside the safety protection

fence, the worker should have an emergency stop switch at hand with
him so that the unit can be stopped any time in an emergency.

e When the operation is to be performed inside the safety protection

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

e Place a sign “Under Operation” at the position easy to see.
e \When releasing the brake on a vertically oriented actuator, exercise

precaution not to pinch your hand or damage the work parts with the
actuator dropped by gravity.
* Safety protection Fence : In the case that there is no safety protection
fence, the movable range should be indicated.




No.

Operation
Description

Description

Trial
Operation

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

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

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

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

Automatic
Operation

e Check before starting the automatic operation or rebooting after
operation stop that there is nobody in the safety protection fence.

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

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

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

e When a power failure occurs, turn OFF the power switch. Failure to do
SO may cause an injury or damage to the product, due to a sudden
motion of the product in the recovery operation from the power failure.




No.

Operation
Description

Description

Maintenance
and
Inspection

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

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

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

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

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

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

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

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

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

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

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

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

and inspection works.

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

injury.

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

fence, the movable range should be indicated.

*

Modification
and Dismantle

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

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

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

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

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

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

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




Alert Indication

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

Level Degree of Danger and Damage Symbol

This indicates an imminently hazardous situation which, if the
Danger | product is not handled correctly, will result in death or serious & Danger

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

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

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

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

Notice use this product properly.

Notice




M Precautions in Operation i

1.

Use the following teaching tools.

Use the PC software and the teaching pendant stated in the next clause as the applicable for
this controller.

[Refer to 1.1.2 Teaching Tool.]

Backup the data to secure for 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 when the controller
is broken and needs to be replaced with another one.

How to Save Data

(1) Save the data to non-volatile memory with using the PC software

(2) Save the data to a Secure Digital memory card using the touch panel teaching (TB-02,
TB-01)

Set the operation patterns.

CB/CGB types controller is capable for 9 types of control logics (including 8 types of PIO
patterns and pulse train control) and meet various ways of usage and changes the role of each
P10 signal following the selected control logic. (Types for 3000W and above should not be
applicable for Pressing Operation Using Force Sensor Mode 1/2 and Pulse Train Control Mode)
The setup can be performed by using the parameter No.25 “PIO pattern selection”.

[Refer to Chapter 3 Operation and Chapter 8 I/O 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 to 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 to
each other. It may not only cause the normal operation disabled, but also may cause an
unexpected.

4. Clock Setting in Calendar Function
There may be a case that Alarm Code 069 “Real Time Clock Vibration Stop Detect” is issued at
the first time to turn the power on after the product is delivered. 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
out, the battery is not fully charged. Therefore, there may be a case that the clock data is lost
even with fewer days than described above passed since the product is shipped out.

5. In pulse train control mode, actuator operation is unavailable through serial
communication.
In the pulse train control mode, the actuator operation is unavailable through serial
communication. (The field bus specification does not meet the pulse train control mode.)
However, it is possible to monitor the current status.




Attempt not to exceed the actuator specifications in the pulse train control

mode.

In Pulse Train Control Mode, the operation is performed corresponding to the input pulse.
e Input Pulse Value — Moving distance

e Input pulse frequency — Velocity

¢ Change in Input Pulse Frequency — Velocity change and acceleration/deceleration

Do not use the actuator above the specifications (for stroke, maximum velocity, maximum
acceleration/deceleration) for the commands of the movement amount, velocity and
acceleration/deceleration from the host controller (PLC). Doing so may cause an error or
malfunction.

The pressing operation velocity should be set to the rated pressing velocity when it is to
conduct the pressing operation. Pressing with velocity not at the rated pressing velocity could
end up with pressing force different from that shown in “10.6.2 Specifications and Limitations in
Pressing Operation”. Also, operation in velocity higher than the rated pressing velocity could
cause an error or malfunction.

Refer to “10.6.1 List of Specifications for Actuator Operation Conditions” or model code for the
specifications and rated pressing velocity for each actuator.

Actuator would not operate without Servo-ON and pause signals.

(1) Servo ON Signal (SON)
Servo ON signal (SON) is selectable from “Enable” or “Disable” by using a parameter.
It is settable by parameter No. 21 “selection of servo-on signal disable”.
[Refer to Chapter 8 I/O Parameter.]
If it is set to “Enable”, the actuator would not operate unless turning this signal ON.
If parameter No. 21 is set to “1”, 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.
[Refer to 3.2.3 [3] or 3.3.2 [5] Servo ON.]
This parameter is set to “0” (Enable) at delivery. Have the setting that suits to the desirable
control logic.

(2) Pause Signal (*STP)
The input signal of the pause signal (*STP) is always ON considering the safety. Therefore,
in general, the actuator would not operate if this signal is not ON.
It is available to make this signal to “Disable”, if this signal is undesirable.
It is settable by parameter No.15 “Pause input disable”.
[Refer to Chapter 8 I/O Parameter.]
If parameter No. 15 is set to “1” (Disable), the actuator can operate even if this signal is not
ON.
This parameter is set to “0” (Enable) at delivery.

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

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

For rotary actuator, note cable disconnections due to distortions.
Take particular note on actuators of 360-degree specification because they can be rotated
infinitely in a single direction.



10. Limitations on operation of rotary actuator in index mode

1.

Rotary actuators of 360-degree specification can select the normal mode for finite rotations or
the index mode enabling multi-rotation control by using parameter No.79 “Rotational axis mode
selection”. [Refer to Chapter 8 /O Parameter.]

The following limitations are applied to the index mode:

1) Controllers of absolute specification cannot select the index mode. If selected, alarm code
0A1 “parameter data error” is issued.

2) Index Mode cannot be selected in Pulse Train Control Mode. It will generate Alarm Code
0A1 “Parameter Error”.

3) The command range in the jog operation with PC software, teaching pendant or PIO signal
is 0 to 360.00°.

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

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

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

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 at least twice of the longer scan time for the timer setting to conduct the
reading process on the PLC side safely.)

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, of course, when
transferring a signal.

This controller There is no guarantee that PLC would read
(scan time 1msec) the signal as soon as this controller signal
turns ON.

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 to succeed on the PLC side.

It is the same in the case this controller side
reads the signal.

In such a case, it is recommended to ensure 2
to 4 times of the scan time for the timer setting
margin.

It is risky to have the setting below the scan
time since the timer is also processed in the
scan process.

In the diagram, PLC can only read the input
once in 20msec even though this controller
output once in 1msec.

Because PLC only conducts output process
once in 20msec, this controller identifies the

ay
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Also, if one tries to read the signal that is being re-written by the other, the signal may be read wrongly.
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.



12.

13.

14.

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”.

Handling of Built-in Drive Cutoff Relay and Cautions in Caution in Handling

The product equips a built-in drive cutoff relay, and it is necessary to be careful in handling.

Use the product with narrow understanding to the following notes.

e The drive cutoff relay built in our controllers is designed under assumption of limited
frequency of use such as a case to require emergency stop of a system, and frequent
operation is not considered. Therefore, in a condition to require high frequency of use of the
drive cutoff relay such as a case to turn ON/OFF the driving source in every setup change,
the life of the relay may reach to the end in early stage.

¢ The relay itself may not meet a sufficient safety demand level when it is used in a system that
prioritizes safety in the drive cutoff system. It is necessary to construct a system to meet the
safety demand level in a circuit that a customer prepares.

¢ |Al products equip a built-in drive cutoff relay considering customer’s usage. However, as
described above, whether it can be used or not relies on such facts as the safety demand
level and frequency of drive cutoff. Please use it in limitation to the way to use as described
below.

« Do not expect reliability of the drive cutoff relay (Anything can do as long as driving source
can be cut off.)

« Take around 5 times a day as a reference to turn ON/OFF the drive cutoff relay.

« Thermistor type (which the resistance gets high and restrains in-rush current in low
temperature, and resistance gets low and reduce loss in high temperature) in-rush current
limiter circuit is equipped. Therefore, to keep the thermistor temperature as low as possible
when turning the power on is a key point to make degradation slower on such components
as the drive cutoff relay. As a reference, it is preferred to have approximately 30 minutes for
cooling after the driving source being cut off.

(Note)  There is no built-in drive cutoff relay equipped in those types for 3000W or more.

Establish the construction of the circuit to have an external cutoff.

Regarding Battery-less Absolute Type Actuator

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

2) When using in Pulse Train Mode, turn ON the switch 1 in the front panel and set Parameter
No. 25to 1.

3) For those models with 131072 pulse/rev for the number of encoder pulse such as ISB, the
electric gear ratio setting may exceed the upper limit of the internal arithmetic. In such a
case, adjust the unit movement amount to appropriate.

Also, contact IAl if the usage condition of wish cannot be satisfied.

4) There is the manufacturing number of the connectable actuator printed on the front panel
of the controller. Make sure to connect without mistake. The absolute error will occur if the
connection is wrong.
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M International Standards Compliances i

SCON-CB/CGB/LC/LCG comply with the following international standards:
Refer to Overseas Standard Compliance Manual (ME0287) for more detailed information.

O: Applicable x: Not Applicable

Controller RoHS Directive CE Marking UL
SCON-CB/LC/LCG ~ 750W ®) ©) ©)
~ 750W ©) ®) ©)

SCON-CGB 3000W ~ o o ™

UL

12

Use Environment
* For use in pollution degree 2 environment
* Maximum surrounding air temperature rating, 40°C;

Solid State Motor Overload Protection

Solid state motor overload protection in the SCON controller is provided.

The overload protection works at 115% of the whole load current of the servomotor as the
criteria.

Short Circuit Current Rating (SCCR)

This product is to be used with a power supply of 5,000Arms or lower. The available maximum
voltage is as shown below:

200V system products: 240V AC

100V system products: 120V AC

Branch Circuit Protection

Integral solid state short circuit protection does not provide branch circuit protection. Branch
circuit protection must be provided in accordance with the National Electric Code and any
additional local codes.

Risk of Electric Shock

Do not touch terminals within 10 minutes after disconnect the power. Risk of electric shock.



B Name for Each Parts and Their Functions i

For the specifications of the safety type STO/SS1-t, refer also to 10.3.7 1/O Connectors for

Safety Features.
o ~ 750W Type

Note 1 It is not mounted in

fieldbus type.

8) Status Indicator
LEDs

7) Axis Number Setting
Switch

9) [CB/CGB Type]
Connector for Pulse
Train Control Nt ™

[CB/CGB Type]
Multi-function
connector

6) Operation Mode
Changeover Switch

10) PIO Connector N

11) Operation Mode
Setting Switch

5) System I/O
Connector

12) SIO Connector

4) Regeneration Unit
Connecting
Connector

13) Brake Release Switch

3) Motor Connector

14) Brake Power Supply
Connector

2) Power Supply
Connector

15) Encoder Connector

1) FG Connection
Terminal

16) Absolute Battery
Connector

17) Absolute Battery Holder

1)

5)

FG Connection Terminal [Refer to 1.7 Noise Elimination and Mounting Method.]
It is the terminal for the connection of ground cable to prevent electric shock and noise. It is
connected with the PE of the power connector in the controller.

Power Supply Connector (PWR) [Refer to 2.5.1 Wiring of Power Circuit.]
It is the connector to supply the power to the controller and to the control board.

Motor Connector (MOT) [Refer to 2.5.3 Connection to Actuator.]
It is the connector to connect the actuator's motor cable.

Regeneration Unit Connecting Connector (RB) [Refer to 2.5.7 Connectable Regenerative
Units.]
This connector is used to connect with an external regenerative unit.

System /0O Connector (SYS 1/O) [Refer to 2.5.2 Wiring for Emergency Stop Circuit (System
1/10).]
This connector is used to connect with the emergency stop switch.

& Caution: In this manual, each type of CB/CGB is stated as CB.
In this manual, each type of LC/LCG is stated as LC.
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6)

7)

8)

Operation Mode Changeover Switch is not equipped with this switch.

[Refer to 3.3 Operation in Pulse Train Control Mode (Only for Types up to 750W).]

This switch is used to change from the positioner mode to the pulse train control mode or vice
versa.

Front Panel
PWR SV
o O
oo Name Description
ALM EMG Operation mode changeover switch
1 OFF : Positioner mode (including field bus specification)
ON : Pulse train control mode
O ADRS (Note) This switch becomes effective at power-on.
Used by the manufacturer for adjustment purposes. Do
O o not turn it ON.
Z oo || sSw 2 (Changing the setting of the switch is invalid even in the
< power-on status.)

& Caution: For operation directed pulse trains from PLC, always set the operation
mode setting switch 11) on the front panel to “AUTO”.

Axis Number Setting Switch (ADRS)
This switch is used to set an axis number in multi-axis operation through serial
communication.

Using the SIO converter allows multiple axes to be controlled on a teaching tool such as a PC
without connection/disconnection of the connection cable connector. The SIO converter can
specify up to 16 axes with hexadecimal numbers 0 to F. [Refer to 10.1.3 Axis No. Setting.]
The setting of the switch is read at power-on of the controller. Changing the setting after the
power-on is invalid.

Point the arrow at a desired
number with a flat-head
screwdriver

& Caution:

Note duplicate axis number setting, which causes a communication error
(alarm code 30C: no connection axis error) to occur and disables normal
communication.

Status Indicator LEDs (PWR, SV, ALM, EMG)
Following show the controller operation status:

o : llluminating x: OFF A : llluminating or OFF

LED .
PWR (Green) | SV (Green) | ALM (Orange) | EMG (Red) Operation status
x x x x Control power OFF
o x x Normal controller start
o A A A Servo OFF
o (e ? x A Servo ON
o) X o A Alarm being generated
¢ x A o Emergency stop
o A A A Warning being generated
Note 1  Blinking in auto servo-OFF state



9) Connector for Pulse Train Control (PULSE)
[Refer to Chapter 3.3 Operation in Pulse Train Control Mode (Only for Types up to 750W).]
The pulse train I/O connector is used in the pulse train control mode.
Feedback pulse is also effective in positioner mode.
Multi-Function Connector (MF I/F) [Refer to 2.4.3 [7] and 2.5.6 Multi-Function Connector]
It is a connector to use the feedback pulse output, and SIO communication function (S102).

10) PIO Connector (P1O) [Refer to 2.5.4 Connection of P10O.]
The PIO connector is used for control 1/0O signals.

11) Operation Mode Setting Switch (MANU/AUTO)
The switch for interlock.

Setting to switch SCON-CB SCON-LC
Allows auto operation by PIO | Allows auto operation by Ladder. The
AUTO signals. The teaching tool can |teaching tool can only operate the
only operate the monitor. monitor.

The ladder stops. It is available to
make manual operations from a
teaching tool.

MANU Itis avgilable to make manual
operations from a teaching tool.

12) SIO Connector (SIO) [Refer to 2.5.8 SIO Connector Connection.]
The SIO connector is used to connect the controller with a teaching tool such as PC software
or a gateway unit through a proper communication cable.

13) Brake Release Switch (BK RLS/NOM)
For the actuator equipped with a brake, the switch is used to release the brake forcibly.

& Warning: Always set the switch to “NOM” in normal operation.
The brake would not work even with the servo OFF condition if the switch
is on the RLS side. In the vertical oriented mount, the work may drop and
cause an injury or the work to be damaged.

14) Brake Power Supply Connector (BK PWR) [Refer to 2.5.1 Wiring of Power Circuit.]
For the actuator equipped with a brake, the connector supplies the power (24V DC) to
release the brake.

15) Encoder Connector (PG) [Refer to 2.5.3 Connection to Actuator.]
This connector is used to connect the encoder cable of the actuator.

16) Absolute Battery Connector
In the absolute specification, the connector is connected with the absolute battery.

17) Absolute Battery Holder (for absolute type)
This is the holder for the storage of the absolute battery.

/I\ Caution: If it is Pulse Train Control, it would not comply with absolute type.
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e 3000W ~ Type

10) Status Indicator LED

9) Charge Status Display
LED

8) Internal Regenerative
Resistor Valid Connector

7) Regenerative Unit
Connector

6) Motor Connector

5) Piano Switch
(Not to use)

4) Axis No. Setting Switch

3) System 1/O Connector

2) Power Supply Connector

1) FG Grounding Terminal

11) Multi-Function
Connector

12) PIO Connector

13) Operation Mode
Setting Switch

14) SIO Connector

15) Brake Release Switch

16) Motor Power Supply
Connector

17) Encoder Connector

18) Absolute Battery
Connector

19) Absolute Battery Holder

1) FG Grounding Terminal [Refer to 1.7 Noise Elimination and Mounting Method]
It is a terminal to connect the grounding line to prevent electric shock and noise. It is connected

with the PE of the power connector in the controller.

2) Power Supply Connector (PWR) [Refer to 2.2.3 [1] Main Power Circuit]
It is the connector to supply the power to the controller and to the control board.

3) System I/O Connector (SYS 1/0O) [Refer to 2.2.3 [3] Actuator Emergency Stop Circuit (System

I/O Connector)]

It is a connector to connecting the operation mode stop switch of the actuator.
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4)

5)

6)

9)

Axis No. Setting Switch (ADRS)

This switch is used to set an axis number in multi-axis operation through serial communication.
Using the SIO converter allows multiple axes to be controlled on a teaching tool such as a PC

without connection/disconnection of the connection cable connector. The SIO converter can
specify up to 16 axes with hexadecimal numbers 0 to F. [Refer to 10.1.3 Axis No. Setting]
The setting of the switch is read at power-on of the controller. Changing the setting after the

power-on is invalid.

Point the arrow at a desired
number with a slotted
screwdriver

& Caution: Note duplicate axis number setting, which causes a communication error
(alarm code 30C: no connection axis error) to occur and disables normal
communication.

Piano Switch
Not to use.

Motor Connector (MOT) [Refer to 2.2.3 [4] Motor e Encoder Circuit]
It is a connector to connecting the motor encoder cable of the actuator.

Regenerative Unit Connector (RB) [Refer to 2.2.3 [6] Circuit of Regenerative Units]
It is a connector to connecting regenerative unit.

Internal Regenerative Resistor Valid Connector
Short-circuit cable is connected at delivery.

& Caution: Make sure to use the unit in the condition that the short-circuit cable is
connected.
Use the unit without this connected may damage the device.

Charge Status Display LED
It shows the status of electric charge in the controller.

& Caution: While this LED lamp is on, do not attempt to touch controller or
regenerative resistor units to prevent electric shock.

10) Status Indicator LED (PWR, SV, ALM and EMG)

Following show the controller operation status:

O: llluminating x: OFF A: Undefined (flashing or OFF)

LED
PWR sV ALM EMG Operation Status
(Green) (Green) (Orange) (Red)
x x X X Control power supply OFF
O x x x Controller in normal startup
O x x x Servo OFF
©) Q (eren x x Servo ON
O x O A Alarm being generated
O x A O In emergency stop condition
O A A A Warning being generated

Note 1 Blinking in auto servo-OFF state
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11) Multi-Function Connector (MF I/F) [Refer to 2.2.3 [7] Multi-function Connector]
It is a connector to use the feedback pulse output, analog output of loadcell load data and SIO
communication function (SI02).

12) PIO Connector (PIO) [Refer to 2.6.4 Connection of PIO.]
The PIO connector is used for control I/O signals.
(Note) It is not mounted in fieldbus type.

13) Operation Mode Setting Switch (MANU/AUTO)
The switch for interlock.

Setting to switch Available Operation
Allows auto operation by PIO signals.
AUTO The teaching tool can only operate the
monitor.
MANU It is av?ilable to make m_anual
operations from a teaching tool.

14) SIO Connector (SIO) [Refer to 2.6.7 SIO Connector Connection]
The SIO connector is used to connect the controller with a teaching tool as PC software through
a proper communication cable.

15) Brake Release Switch (BK RLS/NOM)
For the actuator equipped with a brake, the switch is used to release the brake control.

& Warning: Always set the switch to NOM in normal operation.
The brake would not work even with the servo OFF condition if the switch is
on the RLS side. In the vertical oriented mount, the work may drop and
cause an injury or the work to be damaged.

16) Motor Power Supply Connector (BK PWR) [2.2.3 [2] Brake Power Supply Circuit]
For the actuator equipped with a brake, the connector supplies the power (24V DC) to release
the brake.

17) Encoder Connector (PG) [Refer to 2.2.3 [4] Motor ¢ Encoder Circuit]
This connector is used to connect the encoder cable of the actuator.

18) Absolute Battery Connector
In the absolute specification, the connector is connected with the absolute battery.

19) Absolute Battery Holder (enclosed in the absolute specification)
This is the holder of the absolute battery.
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B About SCON-LC TypeM (Only for Types up to 750W)

LC Type is equipped with a built-in PLC feature, and is capable to control SCON with ladder

programs instead of the host PLC if the programs are in small scale. ) )
Control available with

CB Types are | ladder programs
equipped with PLC [ i 4 |l instead of host PLC
feature IR - 1 *Programs in small

! I scale

e PIO Type
Each signal of PIO is general input and output. Use it with connecting to internal relay, which each
10 pattern is assigned to, with the ladder program if necessary.

SCON-LC/LCG Input (X),
I/0 Signals Output (Y)
(PIO Connector) memory Internal relay (M)
§ Connect Internal process along
e to IO pattern
O Ladder
Q
T

e Fieldbus Type
Each bit in fieldbus communication is general input and output. Use it with connecting to internal
relay, which each IO pattern is assigned to, with the ladder program if necessary.

SCON-LC/LCG Input (X),
Output (Y)
Fieldbus board memory Internal relay (M)

Fieldbus C

Signals ’
Connect Internal process along

to 10 pattern

Ladder

For fieldbus communication, the data volume transferred in one time of communication is restricted.

For CC-Link (1 station 1 time : Remote device station) For those other than CC-Link and CC-Link IE
CC-Link IE Field (Remote I/O: 32 bits, Remote Field
Register: 4 words: Intelligent Device Station) (Input 8 bytes, output 8 bytes)
Master == SCON Master == SCON PLC & PLC
SCON SCON

RX00~0OF | NottoUse | RY00~OF | Notto Use (Word) (Word)

RX10~1F Not to Use RY10~1F Not to Use Input 0 Y000~00F Output 0 | X000~00F
RWr0 Y000~00F RWwO0 X000~00F Input 1 Y010~01F Output 1 X010~01F
RWr1 Y010~01F RWw1 X010~01F Input 2 Y020~02F Output2 | X020~02F
RWr2 Y020~02F RWw2 X020~02F Input 3 Y030~03F Output 3 X030~03F
RWr3 Y030~03F RWw3 X030~03F
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eOperation Pattern (Assignment)
1) The operation pattern is to be set in Parameter No. 84 “Fieldbus Operation Mode”.

Parameter Parameter
No.84 Operation Pattern No.84 Operation Pattern
Setting Setting
0 Remote I/O mode* 5 Posiiton/Simple Direct Mode 2
1 Posiiton/Simple Direct Mode 6 Half Direct Mode 2
2 Half Direct Mode 7 Remote I/O mode 3*
3 Full Direct Mode 8 Half Direct Mode 3
4 Remote I/O mode 2*

* Set the P10 pattern in Parameter No. 25 (refer to 2.1.2) at the same time.

The set operation patterns are assigned to the internal relay (input signals to M2048 to 2303,
output signals to M2304 to M2559). Figure below shows an example for Position/Simple
Direct Mode (occupied 8 bytes).

wExample of SCON input side Assignment
b15 b14 b13 b12 b1

o
=
o
o
©
o
~
o
>
o
B
o
@
o
)
o
=

Current
Position
(Lower)
Current
Position
(Upper)

Complete
Position
Number

Signal Name
of Complete
Position
Number

Status Signal

Status Signal
Name

M2319

M2335

M2318

M2334

M2317

M2333

M2316

M2332

M2315

M2331

M2314

M2330

M2313

M2312| &

M2311

M2310

M2309| &

M2308

M2307

M2306

M2305

o
'y
[¢)]

o
ey
~

oy

1

w

o
a
N

o
a
-

o
g
o

M2351

M2350

M2349

M2348

M2347

M2346

M2345|&[M2329

M2344|&|M2328

M2343|2|M2327

M2342 (8§ M2326

M2341|&[M2325

M2340|%|M2324

M2339|&[M2323

M2338 || M2322

M2337 |2 |M2321

M2336|&|M2320|M2304 | &

PM512

PM64

PM32

PM16

PM8

PM4

PM2

PM1

M2358

M2356

EMGS [M2367

WR |M2366

P

ZONE2 |M2365

ZONE1 |M2364

PZONE |M2363

MODES |M2362

wExample of SCON output side Assignment

Target
Position
(Lower)
Target
Position
(Upper)

Indicated
Position
Number

Signal Name
of Indicated
Position
Number

Control Signal

Control Signal
Name

b15

b14

b13

b1

N

b11

b10

WEND [M2361

RMDS |M2360| PM256

BALM [M2359| PM128

PSFL |M2357

ALM  |[M2355

o
w

MOVE |M2354

HEND |M2353

PEND [M2352

M2079|M2063

M2078|M2062

M2077|M2061

M2076 |M2060

M2075|M2059

M2074|M2058

o
o
(&)

o
PN
S

oy
a
w

o
o
N

o
a
-

o
'y
o

M2095

M2094

M2093

M2092

M2091

M2090

M2089 (3 |M2073|M2057 | &

M2088|& |M2072|M2056 | &

M2087 (< |M2071|M2055( &

M2086 (& |M2070|M2054 | &

M2085 [ |M2069|M2053| &

M2084 [ |M2068 |M2052|

M2083 (& |M2067 |M2051

M2082[S |M2066 |M2050| &

M2081|Z |M2065|M2049|

M2080 (2 |M2064 |M2048| &

o
'y
[¢)]

o
ey
~

o
a
w

o
a
N

o
a
-

o
g
o

PC512

PC256

PC128

PC64

PC32

PC16

PC8

PC4

PC2

PC1

M2109

M2108

BKRL {M2111

RMOD |M2110.

PMOD [M2107

MODE |M2106

PWRT (M2105|3

JOG+ [M2104|%

JOG- IM2103|%

JVEL IM2102|5;

JISL (M2101|5;

SON |M2100|%

RES |M2099|2

STP IM2098|%

HOME |M2097|2

CSTR |M2096(2

& Caution: It is not applicable for pulse train control.

Understand the features of SCON with this manual before creating a ladder program.
[Refer to ME0329 LC Ladder Programming manual]
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B Actuator Axes i

Refer to the pictures below for the actuator axes that can be controlled.
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 0
+
< > )

——

(2) Slider Type

h < > ()

(3) Table Type/Flat Type

_____________

(4) Arm Type
0 +
< = (o)

21



(5) Gripper Type

I
\—L F Finger Attachment

= | <=

(6) Rotary Type

(300° Rotation Specification) (360° Rotation Specification)

IS

(360° Rotation Specification)

For Multiple Rotation Type with the origin reversed type, the directions of + and — are the other way
around.
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Chapter 1 Specifications Check

1.1 Product Check

1.1.1

Parts

This product is comprised of the following parts if it is of standard configuration.
If you find any fault in the contained model or any missing parts, contacts us or our distributer.

No. Part Name Model Remarks
Refer to “How to read the model plate”, “How to
1 Controller N
read the model”.
Accessories
CB-PAC-PIOooo
oooshows the cable length
2 I/O Flat Cable (Example)
ooo : 020 =2 [m]
Plug : 10114-3000PE (Supplier : 3M)
Shell : 10314-52F0-008 (Supplier : 3M)
Service C tor for Pul Enclosed in PIO used
3 Tgi"n'cgonfr’;?ec ortor Fulse Applicable Cable Size
0.2mm? (AWG24)
FMC1.5/4-ST-3.5 (Supplier : Phoenix Contact)
System 1/0 Connector R
(For ~ 750W Type)
4 Applicable Cable Size
4 1.25 to 0.5mm?
FMC1.5/6-ST-3.5 (Supplier : Phoenix Contact) (AWG16 to 20)
System I/O Connector
(For 3000W ~ Type)
MC1.5/2-ST-3.5 (Supplier : Phoenix Contact)
Applicable Cable Size
5 Brake Power Supply 2
Connector 1.25t0 0.5mm
(AWG16 to 20)
MSTB2.5/6-STF-5.08 (Supplier : Phoenix Contact)
AC Power Supply _ 82 Applicable Cable Size
Connector Control : 0.75mm? (AWG18)
(For ~ 750W Type) Motor: 2.0mm? (AWG14)
6
AC Power Supply Applicable Cable Size
Connector Control : 0.75mm? (AWG18)
(For 3000W ~ Type) Motor: 3.3mm? (AWG12)
GIC2, 5/2-STF-7.62 (Supplier : Phoenix Contact)
External Regenerative =
7 Resistor Unit Connecting Applicable Cable Size
Connector 0.75mm?2 (AWG18)
(For 3000W ~ Type)
AB-5
8 | Absolute Battery 1 Enclosed for Absolute
q ﬁ ype
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1. Specifications Check .

S conN

24

image.

No. Part Name Model Remarks
DP-5
Enclosed for
9 |Dummy Plug SCON-CGB/LCG
. CB-RE-CTL002 (0.2m)
Connection Cable Enclosed for
10 | Between RCON and SCON or : SCON-CB/CGB
Between SCON and SCON 4 RCON Connection Type
11 | Safety Guide . _Shown in the figure is an
image.
12 | First Step Guide . _Shown in the figure is an
image.
13 | Instruction Manual (DVD) 6 Shown in the figure is an




1.1.2 Teaching Tool

A teaching tool such as PC software is necessary when performing the setup for position setting,

parameter setting, etc. that can only be done on the teaching tool.
Please prepare either of the following teaching tools such as PC software.

No. Part Name Model
PC Software
1 (Includes RS232C Exchange Adapter + Peripheral Communication Cable) RCM-101-MW
PC Software
2 (Includes USB Exchange Adapter + USB Cable + Peripheral Communication Cable) RCM-101-USB
3 |Data Setter TB-03 (Wired Link) TB-03
4 | Touch Panel Teaching TB-02
5 | Touch Panel Teaching (with deadman switch) TB-02D
6 | Touch Panel Teaching TB-01
7 | Touch Panel Teaching (with deadman switch attached on the left) TB-01D
8 | Touch Panel Teaching (with deadman switch attached on the right) TB-01DR
9 | Touch Panel Teaching CON-PTA
10 | Touch Panel Teaching (with deadman switch) CON-PDA
11 Touch Panel Teaching CON-PGAS

(with deadman switch + TP adapter (RCB-LB-TGS))

1.1.3 Instruction Manuals Related to this Product, which are Contained in
the Instruction Manual (DVD).

No. Name Manual No.
1 | SCON-CB/CGB/LC/LCG Controller Instruction Manual MEO0340
2 | RCON System Instruction Manual ME0384
3 | PC Software RCM-101-MW/ RCM-101-USB Instruction Manual MEOQ155
4 Data Sgtter TB-03 Position Controller, ELECYLINDER Wired Link ME0376

Instruction Manual
5 Touch Panel Teaching TB-02/O2D Applicable for Position Controller, MEO0355
ELECYLINDER Instruction Manual
6 Touch I?anel Teaching to Apply for TB-01/01D/01DR Position Controllers ME0324
Instruction Manual
7 | Touch Panel Teaching CON-PTA/PDA/PGA Instruction Manual ME0295
8 |DeviceNet Instruction Manual MEO0256
9 | CC-Link Instruction Manual MEO0254

10 |PROFIBUS-DP Instruction Manual ME0258
11 | CompoNet Instruction Manual ME0220
12 |MECHATROLINK-I/I Instruction Manual ME0221
13 | EtherCAT Instruction Manual MEO0273
14 | EtherNet/IP Instruction Manual ME0278
15 |PROFINET IO Instruction Manual MEO0333
16 |MECHATROLINK-II Instruction Manual MEO0317
17 | CC-Link IE Field Instruction Manual ME0389
18 |Instruction Manual for the Serial Communication [for Modbus] ME0162
19 |LC Ladder Programming Manual MEO0329
20 |LC Ladder Edit Software Manual MEO0330

25

3%08yD suoleoyoads °|



1. Specifications Check .

1.1.4 How to Read the Model Plate

Model—» MODEL

Serial number

SCON-CB-100WAIHA-NP-5-2
800056144 L11

: 1¢, 100-115V,50/60Hz, 1.8A

: 3¢, 0-90V, 0-333Hz, 1.10A

/v SERIALNOo.
INPUT

OUTPUT

1.1.5 How to Read the Model of the Controller

SCON-CB-20WAIHA-NP-3-

<Series>

(Note 1).

<Type
CB : Standard Type
CGB : Safety Category Compliant Type
LC : PLC Feature Equipped Type
LCG : PLC Feature Equipped Type
Safety Category Compliant Type

<Actuator Characteristics

—

-STO -**
I—<Identification for IAl use only>

* There is no identification in
some cases.

Safety Type >

None : Standard Type
STO : STO Type M2
Ss : 881t Type M2

—<Power-supply Voltage>

1: Single-phase 100V AC
2: Single-phase 200V AC
3: Three-phase 200V AC

[Motor Type]

12 12w 200S : 200W (LSA/DD)

20 :20W 300S : 300W (LSA)

30D :30W (Excluding RS) 400 :400W

30R :30W (for RS) 600 :600W

60 :60W 750 :750W

100 :100W 750S : RCS2-RA13R

100S : 100W (LSA) with Loadcell

150 :150W 3000 :3000W

200 :200W 3300 :3300W
<Encoder Type

WA : Battery-less Absolute/Incremental

A : Absolute

G : Spurious Absolute

<Option
Not Indication : Standard Type
HA : High Accel/Decel Type
| : Index Absolute Type (DD)
M : Multi-Rotation Absolute Type (DD)

—— <I|/O Cable Length>

0: Equipped with no cable
2: 2m (Standard)

3:3m

5:5m

—— =<I/O Signal Pattern>

NP : NPN Type (Sync. Type) (Standard)

PN : PNP Type (Source Type)

CC : CC-Link Connection Type

CIE : CC-Link IE Field Connection Type

CN : CompoNet Connection Type

DV : DeviceNet Connection Type

EC : EtherCAT Connection Type

EP : EtherNet/IP Connection Type

ML : MECHATROLINK-1/I
Connection Type

ML3 : MECHATROLINK-II (motion)
Connection Type

PR : PROFIBUS-DP Connection Type

PRT : PROFINET IO Connection Type

RC : RCON Connection Type "%

Note 1: There is only safety categories applicable type (CGB) in the lineup for those types for

3000W and above.

Note 2: Types from 3000W and above are not applicable.

Note 3: Standard type (CB) and safety category applicable type are available to connect for RCON

Connection Type.
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1.2 Basic Specifications

1.2.1 Specifications

ltem

SCON-CB/CGB/LC/LCG

Less than 400W 400 to 750W

3000W or more

Corresponding Motor Capacity

12W to 399W 400W to 750W

3000W to 3300W

Power-supply Voltage

Single-Phase 100 to 115V AC
Single-Phase 200 to 230V AC
(Fluctuation of power supply
+10% or less)

Single-Phase 200 to 230V AC
(Fluctuation of power supply
+10% or less)

Three Phase 200 to 230V AC
(Fluctuation of power supply

+10% or less)

Power-supply Voltage

100V AC
Rush Current

Power-supply Voltage
200V AC

——

30A (Controller side) N,

80A (Drive side) " 30A (Controller side) ™ "),

80A (Drive side) N

40A (Controller side),
40A (Drive side)

Leak Current "2
(Primary side when noise filter is
connected to power supply line)

3.0mA

3.5mA

Load Capacity and Heat Generation

Refer to Power Capacity and Heat Generation

Power Supply Frequency

50/60Hz

(Note 3)

PIO Power Supply

24V DC +10%

Power Supply for Electromagnetic
Brake
(for actuator equipped with brake)

24V DC +£10% 1A (MAX.)
(supplied from external equipment)

24V DC +£10% 1A (MAX.)
(supplied from external
equipment)

Supply of 1.5A is necessary

separately also for the
actuator.

Transient Power Cutoff Durability

20ms (50Hz), 16ms (60Hz)

Motor Control System

Sine Wave PWM Vector Current Control

Corresponding Encoder

Incremental Serial Encoder
Absolute Serial Encoder
Battery-less Absolute Encoder

ABZ (UVW) Parallel Encoder

Incremental Serial Encoder

Absolute Serial Encoder
Battery-less Absolute
Encoder

Actuator Cable Length

MAX. 20m

Serial Communication Interface

RS485 : 1CH (based on Modbus Protocol RTU/ASCII)

Speed : 9.6 to 230.4Kbps

Control available with serial communication in the modes other than the pulse train

o|pPIOT Signal I/0 dedicated for 24V DC (selected from NPN/PNP) -+ Input 16 points max., output 16
W O ype -
€8 points max.
% % Field Network DeviceNet, CC-Link, PROFIBUS-DP, CompoNet, MECHATROLINK-1 /I,
SCON- — | Type EtherCAT, EtherNet/IP, PROFINET IO, CC-Link IE Field
CB/CGB Other RCON Connection Type
Data Setting and Input | PC Software, Touch Panel Teaching, Teaching Pendant
Data Retention Saves position data and parameters to non-volatile memory
Memory (There is no limitation in number of writing.)
PIO Type 24V DC general-purposed signal I/0 (Selection of NPN/PNP)
P -+ Input 16 points max., output 16 points max. Insulation with Photocoupler
Field Network DeviceNet, CC-Link, PROFIBUS-DP, CompoNet, MECHATROLINK- I /1T,
g Type EtherCAT, EtherNet/IP, PROFINET 10, CC-Link IE Field
e S |Serial » For display connection
2 | 8 |Communication| RS485: 1CH:-+-Modbus Protocol Based on RTU/ASCII
= § Interface 2 Speed: 9.6 to 230.4Kbps
g “-:) Feedback Differential system (Line Driver System): MAX. 2.5Mpps
SCON- 5 S |pulse Open Collector System: MAX. 500Kpps (JM-08 when option
LC/LCG Q was used))
u? Anal 1 system (Load data)
= Ou? ?J% 4 to 20mA current output (+1%)
= P Load resistance 10 to 600Q
Data Setting and Inout PC Software, LC Ladder Edit Software, Touch Panel
9 P Teaching, Teaching Pendant
Program the number of steps | 4K
Data Retention Saves position data and parameters to non-volatile memory
Memory (There is no limitation in number of writing.)
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1. Specifications Check .

Item

SCON-CB/CGB/LC/LCG

Less than 400W 400 to 750W 3000W or more

PIO

MAX. 10m

Cable Length | RS485

Total cable length 100m or less.

Field Network

Refer to each Field Network specification

Operation Mode

Positioner Mode/Pulse Train Control Mode

(selected by Pulse Train Mode Changeover Switch ON Front Panel) Positioner Mode

Number of Positions in Positioner
Mode

Standard 64 points, MAX. 512 points (PIO Type), 768 points (only for Field Network Type)
(Note) Number of positions differs depending on the selection in P1O pattern and field
network operation mode.

Input Pulse

Pulse Train
Frequency

Interface

Differential System (Line Driver System): MAX. 2.5Mpps
Open Collector Type: MAX. 200Kpps (under condition AK-04 is used)

(Dedicated Command Pulse

for CB/CGB) Multiplying Factor
(Electrical Gear: A/B)

Setting Range of A and B (set to parameter): 1 to 99999999 (4096 for V0005 and
earlier)

Feedback Pulse Frequency
(except for CB/CGB field network

type)

Differential System (Line Driver System) : MAX. 2.5Mpps
Open Collector Type :
MAX. 500Kpps (under condition JM-08 is used)

LED Display
(mounted on Front Panel)

PWR (green) : Normal Controller Start,
SV (green) :Servo ON,

ALM (orange): Alarm Generated,
EMG (red) : Emergency Stop

Electromagnetic Brake Compulsory
Release
Switch (mounted on Front Panel)

Switching NOM (standard) /BK RLS (compulsory release)

Insulation Resistance
(Between Secondary-FG)

500V DC 10MQ or more

Insulation Strength
(Between Primary-FG)

1500V AC for 1 min.
(Note) Withstand voltage of pressing operation using force sensor loadcell is 50V DC

Surrounding air temperature | 0 to 40°C
Surrounding humidity 85%RH or less (should be no condensation or freeze)
Surrounding environment [Refer to 1.6 Installation and Storage Environment]
Surrounding storage -20 to 70°C (should be no condensation or freeze)
temperature
% Surrounding storage humidity | 85%RH or less (should be no condensation or freeze)
g Frequency: 10 to 57Hz / Amplitude: 0.035mm (Continuous), 0.075 (Intermittently)
£ |Vibration Resistance Frequency: 57 to 150Hz / Acceleration: 4.9m/s” (Continuous), 9.8m/s® (Continuous)
LIEJ XYZ Each direction Sweep Time: 10min. Number of Sweep Times: 10 times
Impact Resistance Operation: Half Sine Wave
P Amplitude / Duration: 50m/s2 (5g) / 30ms
Altitude 1000m above sea level or less
Overvoltage Category I
Pollution Degree 2
Mass Approx. 900g Approx. 1200g Approx. 2800g

Method Cooling

Natural Air-Cooling Forced Air Cooling Forced Air Cooling

External Dimensions

58W x 194H x 121D [mm] [ 72W x 194H x 121D [mm] | 92.7W x 300H x 187.7D [mm]

Note 1 In-rush current will flow for approximately 20ms after the power is turned ON (at 40°C).
Note that the value of in-rush current differs depending on the impedance and the internal element
temperature (thermistor type in-rush current control circuit) of the power supply line.

Note 2  Leak current varies depending on the capacity of connected motor, cable length and the surrounding
environment. Measure the leak current at the point where a ground fault circuit interrupter is to be
installed when leakage protection is conducted.

A ground fault circuit interrupter needs to be selected carefully considering the purposes of
prevention of fire and protection of human.
Use the harmonic type (for inverter) for the ground fault circuit interrupter.

Note 3  Itis not necessary to supply power to P1O, SIO Converter without using PIO. In this case, set the
parameter No.74 “P1O Power Supply Monitor” to “1” (Invalid). It will generate the error code No. OCF
“I/O 24V Power Supply Error” if the setting is not done.
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1.2.2 Power Capacity and Heat Generation

Rated Power Capacity = Motor Power Capacity + Control Power Capacity
Peek Max. Power Capacity = Peek Max. Motor Power Capacity + Control Power Capacity

Actuator Motor M%tg‘r):g:ver l?;lv(e'\:l?;);p“ggittor Control Power Rated Power Peek Max. Power | Heat Generation
Wattage VAI Y VAI Y| Capacity [VA] | Capacity [VA] Capacity [VA] W]
12 41 123 89 171 30
20 26 78 74 126 30
30D ﬁ’é‘“;'“ding 46 138 94 186 31
30R (for RS) 138 414 186 462 33
60 138 414 186 462 33
60 (RCS3-CTZ5) 197 591 245 639 32
100 234 702 282 750 35
100S (LSA) 283 851 331 899 36
150 328 984 376 1032 37
200 421 1263 469 1311 38
200S(DD) 503 1509 551 1557 75
200S
(Excluding 486 1458 48 534 1506 38
LSA(S)-N15H)
s A(zggﬁ 15H) 773 2319 821 2367 56
3008 (LSA) 662 1986 710 2034 40
400 920 2760 968 2808 45
400 (RCS3-CT8) 1230 3690 1278 3738 47
600 1164 2328 1212 2376 56
600(DD) 1462 4386 1510 4434 20.8
750 3042 3090
1521 1569 58
7508 4563 4611
3000 5657 16970 5705 17018 180
3300 6014 18041 6062 18099 182

RS : Rotary Shaft, LSA : Linear Actuator, DD : Direct Drive Motor

1.2.3 Selection of Circuit Interrupter

For the selection of the circuit breaker, perform it according to the following items.

+ 3 times of the rated current flows to the controller during the acceleration/deceleration. Select an
interrupter that does not trip with this value of current. If a trip occurs, select an interrupter that
possesses the rated current of one grade higher. (Check the operation characteristics curves in
the product catalog.)

Select an interrupter that does not trip with the in-rush current. (Check the operation
characteristics curves in the product catalog.)

Consider the current that enables to cutoff the current even when a short circuit current is flown
for the rated cutoff current.

Rated Interrupting Current > Short Circuit Current = Primary Power Capacity / Power Voltage
Consider margin for the rated current on the circuit breaker.

e Calculation for Motors of up to 750W

Rated Current for Circuit Interrupter >

(Rated Motor Power Capacity [VA] + Control Power Capacity [VA]) / AC Input Voltage x Safety Margin
(reference 1.2 to 1.4 times)

e Calculation for Motors of 3000W and abouve

Rated Current for Circuit Interrupter >

(Rated Motor Power Capacity [VA] + Control Power Capacity [VA]) / AC Input Voltage x Safety Margin
(reference 1.2 to 1.4 times) / V3
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1. Specifications Check .

1.2.4 Selection of Leak Current Breaker

» A ground fault circuit interrupter needs to be selected carefully considering the purposes of
prevention of fire and protection of human.

» Leak current varies depending on the capacity of connected motor, cable length and the
surrounding environment. Measure the leak current at the point where a ground fault circuit
interrupter is to be installed when leakage protection is conducted.

» Use the harmonic type (for inverter) for the ground fault circuit interrupter.
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1.3 Appearance

1.3.1 SCON-CB/CGB/LC/LCG Less than 400W

o
3

N
©
)

o

==l es
=g

)
000000
I

EACH
184
194
(200.5)
2
3

= Cll |

In Absolute Battery Attachment

(Absolute Encoder Type)

It is not necessary when using Pulse Train Control
because it does not comply with it.

&

1.3.2 SCON-CB/CGB/LC/LCG 400W to 750W

72

1S
|||
L i

%

In Absolute Battery Attachment

(Absolute Encoder Type)

It is not necessary when using Pulse Train Control
because it does not comply with it.

31

308yD suoleoyads *|



1.3.3 SCON-CGB 3000W and above
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1.4 1/O Specifications
1.4.1 PIO Input and Output Interface
Input Section Output Section
Input Voltage |24V DC +10% Load Voltage |24V DC
oo Peak Load .
Input Current |4mA 1circuit Electric Current 50mA/1 point
Specification
ON Voltage MIN. 18V DC .
ON/OFF Voltage OFF Voltage MAX. 6V DC Leakage Current | MAX. 0.1mA/1point
Insulation Insulation with Photocoupler
Controller Controller
_______ P 8
External | _ g ‘_c°§
P e g
NPN Sg\;l)v;ry = Eg £ - L.kead External
24vDC” i <z g Output Terminal i Power
+10% L~ a - Supply
...... O : 1 24V DC
Inputl'l'ermmal s = 10 1A
Controller
Controller
InpuI Terminal _ § ----------------
A ¢ 8 e
External | T 3 3 g
PNP Power  : gff) = H i External
Supply + £8 o loey 0@ L i 4 Power
24VDC £ Output Terminal | T - SuPPly
+10% i Loadl] | 24VODC
N - Loadll 4109
I/O Cable Refer to 2.1.3 [5], 2.2.3 [5], 2.3.3 [5] and 2.4.3 [5] PIO Circuit
NPN Type PNP Type
ov 24V 24V ov
Pin No. Pin No.
1A 1A
2A 2A
3A 3A
4A 4A
——  5A p— ——  BA
—— —— o
— 50 Load L I %0 Load
1B —_+——o 1B | ———— ]
2B ——+—— 2B —-7T1"1+¢
T A S— [
17B 17B
18B 18B
19B 19B
20B 20B

33

308yD suoleoyads *|



1.4.2 Pulse Train Input Output Interface (Excluding Type for 3000W and
above, LC Type and Feeldbus Type)

1. Specifications Check .

Line Driver Input Output
Input pulse equivalent to Line Driver 26C31 Output pulse equivalent to Line Receiver 26C32
(differential voltage: approx. 4V) (differential voltage: approx. 4V)
26C31 or equiv Controller 26C32 or equiv Controller

Specification —[) {1}
> <

Pulse Train

Form Including active high and active low

1.5 Options

1.5.1 Pulse Conveter : AK-04

The pulse converter converts command pulses in the open collector mode to those in the
differential mode.
Use this converter if the host controller sends output pulses in the open collector mode.

ltem Specification
Input Power Supply 24V DC +10% (MAX. 50mA)
Input Pulse O/C (Collector current MAX. 12mA)
Input Frequency 200KHz or less
Output Pulse Differential output equivalent to 26C31 (MAX. 10mA)
Mass 10g or less (excluding cable connector)

37104-3122-000FL (e-CON Connector) 2 Units

Cover Color : YW

Applicable wire AWG No.24 to 26 (Less than 0.14 to 0.3mm?,
finished O.D. ¢$1.0 to 1.2mm)

Dponcollector  Differentia
t
1“‘5\;‘]\5 AK_04 UE:P“;
2 GND
R T A
1Al

50

Accessories

20

& Caution:

1) Use the pulse converter in the ambient temperature range between 0°C to 40°C.

2) The temperature increase of about 30°C occurs during operation. Accordingly,
neither install several pulse converters in close contact nor install them within a
duct. Do not install the pulse converter near other heating devices.

3) If more than one pulse converter is installed, set a pulse converter apart from another by
10mm or more.
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1.5.2 Pulse Conveter : JM-08

The pulse converter converts feedback pulses in the differential mode into those in the open
collector mode.
Use this converter if the host controller sends input pulses in the open collector mode.

[Specification]
ltem Specification

Input Power Supply 24V DC £10% (MAX. 50mA)

Input Pulse Differential output equivalent to 26C32 (MAX. 10mA)

Input Frequency 500KHz or less

Output Pulse 24V DC O/C (Collector current MAX. 25mA)

Mass 10g or less (excluding cable connector)
37104-3122-000FL (e-CON Connector) 2 Units

Accessories Applicable wire AWG No.24 to 26 (Less than 0.14 to 0.3mm?,
finished O.D. ¢$1.0 to 1.2mm)

20

10

External Dimensions

/I\ Caution:

1) Use the pulse converter in the ambient temperature range between 0°C to 40°C.

2) The temperature increase of about 30°C occurs during operation. Accordingly,
neither install several pulse converters in close contact nor install them within a
duct. Do not install the pulse converter near other heating devices.

3) If more than one pulse converter is installed, set a pulse converter apart from
another by 10mm or more.
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1.5.3 Regenerative Unit (Option)

1. Specifications Check .

e Types up tp 750W

This is a unit that converts the regenerative current to heat when the motor decelerates.
Refer to 2.5.7 Connectable Regenerative Units for the number of connectable units.

[Model Codes and Specifications of Enclosed Items]

ltem Enclosed Items
First gg:w attachment standard REU-2 SCON controller connection Cable
__ | Unit | Screw attachment small type | RESU-2 %Ogﬁ:;ﬁ, (?s(cja?j CB-SC-REU010)
3 DIN rail attachment small type | RESUD-2
2 ond Screw attachment standard REU-1 Regenerative resistor unit
unit or type connection cable
later Screw attachment small type RESU-1 (Model code CB-ST-REU010)
DIN rail attachment small type | RESUD-1 | 1m enclosed
[Specification]
REU-1, REU-2 RESU-1, RESU-2 RESUD-1, RESUD-2
Body Size [mm] W34xH195xD126 W34xH154xD106.5 W34xH158xD115
Body Mass Approx. 0.9kg Approx. 0.4kg
Internal
Regenerative 235Q 80w
Resistor
[Appearance]
REU-1, REU-2
(Screw attachment standard type) ¢ 34 ,i  min100 126
&
; [
1A1 ® of |
4 TRT
Je |5
16.6
16.8517.15,
e @
vj‘r' 4 o LiT 15 %Eé

I
)
I,
[
H

)

3 gl @ RBIN

B g q4 |e
£
= e e h 5
—_ s e = — e oS
= —— — — C 5 T
(O I—— 3¢ = - 5 z
:‘@”—)(—’O RB OUT = —— —— a
—_—— e — £
® ® 2
~
o)

106.5 ,J % ﬂ &=
h 115 J

30.7
34

RESU-1, RESU-2 (Screw attachment small type) RESUD-1, RESUD-2 (DIN rail attachment small type)
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e Types for 3000W and above

It is a unit to convert the regenerative current generated at motor deceleration into heat.
Refer to 2.6.6 Connection of Regenerative Unit for the number of connectable units.

[Model, Accesories]

Model Accessories
RESU-35T None
[Specifications]
Item Specification

Main Unit Dimension [mm]

W45 x H300 x D197

Main Unit Mass

Approx. 1.8kg

Built-in Regenerative Resistor 3002 450W

Operation Temp. 130°C +5°C
Built-in Temp. | Contact Format Contact b
Sensor Contact Open-Close

Capacity

DC30V (MAX.)

200mA (MAX.)

[External Dimensions] #

Position to install fan unit
and tapped hole for
installation (air blow)

45 @)

& Caution: The temperature for the external regenerative resistor units get high.
¢ Do not attempt to install the unit near a flammable object.
¢ Do not attempt to touch them.
¢ |t is recommended that the cables to be used should possess high performance in the

heat resistance. Also, pay attention to have the cables not to touch the external
regenerative resistor units.
¢ The unit is equipped with a built-in temperature sensor. Establish the circuit constructed to
cut off the power source when the temperature sensor is in operation.
e Attach a fan unit if necessary. There are tapped holes equipped so a fan unit sized 80mm
o80mm can be installed.

[Reference] Specifications for External Fan Unit

Item

Specification

Size

080mm

Air Blow Volume

0.45m°/min. or more

Direction of Air Blow

Blow air against resistors

Installation

M4 Screw length: Thickness of fan unit + 6mm max.
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1.5.4 Brake Box : RCB-110-RA13-0

1. Specifications Check .

1 unit of Brake Box possesses brakes for 2 shafts. This is necessary when connecting an actuator
with indication to connect a brake box.

[Specification]
ltem Specification
Body Size 162 x 94 x 65.5mm
Power Voltage and Current 24V DC +10% 1A
Connection Cable Encoder Cable (Model Code CB-RCS2-PLA010) 1m
Number of Controlled Axes 2
[Appearance]
Primary  Secondary
Shaft Shaft
 E—

Encoder Output Connector

Encoder Input Connector

—]_— Limit switch connector

12

94
70

2,
H

5 152 5
495 162 !
‘ 142 ‘
P r e T Connector 2 for
A1 | Extgrnal Brake Belease
LB =8| |Switch Connection
Il e W (for the secondary shaft)
el
o/ e

s o
Connector 1 for Power Supply POWER ON LED

External Brake Release || Input Connector || (trns in green while on)
Switch Connection
(for the primary shaft)

[24V Power Supply Connector]

Connector on Cable Side

(Enclosed in standard package) MC1.5/2-STF-3.5 (Phoenix Contact)

Applicable Cable AWG28 to 16
Pin No. | Signal Explanation
Terminal Assignment 1 oV Power Supply Grounding for Terminal Brake Excitation
2 24VIN |For Brake Excitation and 24V Power Supply

[Connectors 1 and 2 for external brake release switch connection]

Short circuit of pin No. 1 and 2 of this connector releases the brake compulsorily.
Same as the brake release switch ON controller unit, it is possible to release the brake.
Do not keep the compulsory release condition while in automatic operation.

Connected Equipment Brake Release Switch
Connector on Cable Side XAP-02V-1
(Please prepare separately) (Contact BXA-001T-P0.6) (JST)
Switch Rating 30V DC Minimum Current 1.5mA
Pin No. Signal Explanation
Terminal Assignment 1 BKMRL Brake Release Switch Input
2 COM Power Supply Output for Brake Release Switch Input
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1.5.5 Loadcell (Excluding RCS3-RA15R and RCS3-RA20R)

This is the pressing force detection unit that is used for the pressing operation using force sensor.

This is used by connecting to the actuator (Not¢) corresponding to the pressing operation using

force sensor.

(Note) The connectable actuator differs depending on the rated capacity of the loadcell.

[Specifications]
ltem Specification
Loadcell System Strain Gauge
Rated Capacity [N] 200 | 600 2000 6000 20000
Allowable Oberload ™"
[%R.C*] 200 200 200 200
Lordcell Accuracy
[%R.C*] +1.0 +1.0 +1.0
Ambient temperature range 0 t0 40
[°C]
Dielectric strength voltage [V] DC50

[Installation Drawing]

When installed to RCS2-RA13R

Loadcell

Check the Instruction Manual for details of how to attach and the dimensions.

& Caution :

Do not give excess shock (caused by dropping it, etc.) to the loadcell. Failure to follow it
may cause the loadcell to be damaged.
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1. Specifications Check .

1.6 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 1.7 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 Environment
» Storage environment follows the installation environment. Especially in a long-term storage,
consider to avoid condensation of surrounding air.
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

40



1.7 Noise Elimination and Mounting Method

(1) Noise Elimination Grounding (Frame Ground)

Controller

Connect using FG connection
terminal on the main unit.

Use a copper wire cable with its
width 2.0mm? (AWG14) or more
with rated temperature 60deg or

dther
ol ] [

Other
equipment

— more for 3000W and above.

Earth Terminal  ¢/ass D for grounding class

(Grounding No. 3 in old standard:
Grounding resistance at 100Q or less)

(2) Precautions regarding wiring method
1) Wire is to be twisted for the power supply.

more for wiring. Controller
I ¢« Have it 3.3mm* (AWG12) or

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

2) Separate the signal and encoder lines from the power supply and power lines.
3) Set the tightening torque for the FG connection terminal screw to 1.0 to 1.2Nem.

(3) Noise Sources and Elimination

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.

2) DC solenoid valves, magnet switches and relays

[Measure] Mount the windings and diodes in parallel

Select a diode built-in type for the DC relay

Surge absorber

(- |;] "
Relay

coil ¢——

Relay coil
+24V oV

N[ ]

+24V ov
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1. Specifications Check .

(4) Heat Radiation 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

Please fan to make the ambient temperature even.

e For Controller for Motors of up to 750W

/

=] 10mm or more /
Air Flow .
Ij Fan ' | 100mm
50mm ) or more

50mm or more Regeneranon -
or more Unit =
10mm %5
or more e =
50mm j] Tl l
T b 5 OF more B - = I
=0 1
i i A 3 | | @ H & B
=0 =0 =0 = =0 =T = El El 2 3
Brake Box g
1A1 1A1 3 In

L ] -
50mm 30mm 50mm
100mm or more 50mm or more or more
or more or more
150mm or more EE HHH HH
[l |
Air Flow
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e For Controller for Motors of 3000W and above

100mm |
or more

@

7//////////////////////////////////////////////%

<> <> S0mm ¢
30mm or more  50mm or more  30mm or more ormore

7%

e ¥k R oo

Air Flow

=

I
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Chapter 2 Wiring

2.1 Positioner Mode (PIO Control) (Controller for Motors of up to

750W)

* Refer in Section 2.2 for the controller for motors of 3000W and above.

2.1.1 Wiring Diagram (Connection of Construction Devices)

[11 Basic Wiring Diagram

LED Display

Regenerative Resistor Unit
(RESU-2 : option)

Required depending

on usage condition

[Refer to 1.5.3 Regenerative Unit]

i

[e}e]
o0

PLC(Noleﬂ

Power Source for
Note1
1/ ControlNete) Teaching pendant (option)
24V DC I
oAl
0:
K

(o
i |
1 [0
5 o8
15 —
Lo Q
CB-SC-REU010 , 4§ R
o P LR = LLCLLLELELEEELEET L
(] (S | = E
@ Lo — = 0 Lk Flat Cable
CB-ST-REU010 (Accessories) I
@_:{ [i= oL — Changeover Switch [?
[ ik SApEL= T
1Al ° @ =qpEl= i||i::r
w7 o (11 e ] — Brake Rel I
xal ol ff of.l. Switch
Power lof o 'D :{:l
Supply ~NU Ny = —
@":’:F; Connectorl 1 18 o7 24V DC v o Note)
RiNis il L PC Software (option)
Ppwer Source 8 1 o= Power Supply for Brake
@ Single Phase A ) It is necessary when actuator with brake
100V AC or o [
of(Bd LEIjE—
1a1] 200V AC -I
Ltar] \ A"
Regenerative Resistor Unit JFG Connection
(RESU-1 [for secondary unit] : option) Terminal Absolute Battery Actuator
(for Absolute Type)
(e =

Note 1 Please prepare separately.

If using RCS2-RA13R or NS Type for the actuator and the option shown in the table is applied, the
wiring between the actuator and the controller will differ from the basic wiring layout. Shown in the
table is the relation of the option and wiring layout.

o : Equipped x: Not Equipped

Option

Wiring Layout between Actuator and Controller

Model N
odet Name Brake

Loadcell

(0]

X

RCS2-RA13R

o
(¢]
X

Basic Wiring Diagram

NS

1)

X|O|X|O|X

Basic Wiring Diagram

&Caution: Make sure to turn the power to the controller OFF when inserting or removing the
connector that connects the PC software or touch panel teaching to the controller.
Inserting or removing the connector while the power is turned ON causes a controller

failure.
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2. Wiring .

211

[2] Wiring Layout for RCS2-RA13R or NS Type with Option (between actuator and controller)
(1) RCS2-RA13R Equipped with Brake, with no Loadcell, or NS Actuators with Brake

@E@@ [

24V DC

Power Supply for Brake

é Connect to back side

00000000 @ﬂm ® © ©|O

Brake Box

Absolute Battery
(for Absolute Type)

CB-RCS2-PLA010
(enclosed to Brake Box)

{1} I ] ] RCS2-RA13R
—— (with Brake)

—— [ T s

(2) RCS2-RA13R Equipped with no Brake, with Loadcell

- Iﬂl:ﬂ CB-RCS2-PLLA

(6666

I
[ecoooo00| o s @ Be]
IE===11a 5 ()

=l

o

]
Absolute Battery [D — ] RCS2-RA13R
(for Absolute Type)

E’ (with Loadcell)

s I E—

(3) RCS2-RA13R Equipped with Brake and Loadcell

ol I
o m]
e
u m 1 Power Supply for Brake
& F n
o [&)-{t ELEP 24V DC
3
8 CBRCS2PLLA Connect to back side
8 0
L]
o] = —
° fledr- H i Brake Box
iAj ; RCB-110-RA13-0

Absolute Battery CB-RCS2-PLA (enclosed to Brake Box)
(for Absolute Type)

RCS2-RA13R
(with Loadcell and Brake)

I—

CB-LDC-CTL***-JY
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21.2 PIO Pattern Selection and PIO Signal

(1) PIO Pattern (Control Pattern) Selection
Possesses 8 types of control logics, PIO Patterns 0 to 7. Set the most suitable PIO pattern with
the actual use to Parameter No. 25 “PIO Pattern Select”.

Refer to “3.2 Operation in Positioner Mode” for the details of PIO patterns.

Selectable PIO Patterns

Value set in
Type parameter Mode Overview
No. 25
0 o Number of positioning points : 64 points
PIO (at the Positioning Mode |e Position command : binary code
Pattern 0 | o ) (Standard Type) |e Zone signal output” " : 1 point
v « Position zone signal output” ? : 1 point
o Number of positioning points : 64 points
¢ Position command : binary code
PIO 1 Teaching mode | e Position zone signal output” ? : 1 point
Pattern 1 (Teaching type) |e Jog operation enabled by PIO signal
¢ Writing current position data to position table
enabled by PIO signal
256-point mode | e Number of positioning points : 256 points
PIO > (Number of e Position command : binary code
Pattern 2 positioning points : | e Position zone signal output” ? : 1 point
256-point type)
512-point mode |e Number of positioning points : 512 points
PIO 3 (Number of e Position command : binary code
Pattern 3 positioning points : | e Zone Signa| output : None
512-point type)
. e Number of positioning points : 7 points
PIO 4 Solel\;;md Valve ¢ Position command : Individual number signal ON
Pattern 4 ode 1 « Zone signal output” " : 1 point
(7-point type) © slg P 1P "2 .
¢ Position zone signal output( Vi1 point
e Number of positioning points : 3 points
. ¢ Position command : Individual number signal ON
Solenoid Valve : . o .
PIO 5 Mode 2 e Completion signal : Signal equivalent to LS
Pattern 5 X (limit switch) enabled
(3-point type) . ) .
« Zone signal output’ " : 1 point
« Position zone signal output’ ? : 1 point
Pressing o Number of positioning points : 32 points
PIO 6 Operation Using |e Position command : binary code
Pattern 6 Force Sensor | Position zone signal output” ? : 1 point
Mode 1 e Judgment of pressing force enabled
Pressing e Number of positioning points : 5 points
PIO 7 Operation Using |e Position command: Individual No. signal ON
Pattern 7 Force Sensor | e Position zone signal output(*z): 1 point
Mode 2  Judgment of pressing force enabled

*1 Zone signal output:
Set the zone range in parameter No.1 and 2. The signal is always effective after home

return is completed.

*2 Position zone signal output:
This feature is associated with the specified position number. The zone range is set in the position
table. The zone range is enabled only when the position is specified but disabled if another
position is specified. Position Zone Signal can be changed to Zone Signal in Parameter No.149.
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2. Wiring .

(2) PIO Patterns and Signal Assignment
The signal assignment of I/O flat cable by the PIO pattern is as shown below. Follow the

following table to connect the external equipment (such as PLC).

Parameter No.25 (PIO Pattern) Selection
Category PIO Functions 0 1 2 3
Positioning Mode | Teaching mode | 256-point mode | 512-point mode
Numberpoofirr])tc;‘snlonan 64 points 64 points 256 points 512 points
Home return signal o o o o
Pin Jog Signal X o x x
No. nput Teaching Signal
(Current Position x o x x
Writing)
Brake Release o X o o
Moving Signal o o X x
Output Zone Signal 0o (o) (Note) (o) (NoteT) x
Position zone signal o o o X
1A 24V P24
2A 24V P24
3A - -
4A - -
5A INO PC1 PC1 PC1 PC1
6A IN1 PC2 PC2 PC2 PC2
7A IN2 PC4 PC4 PC4 PC4
8A IN3 PC8 PC8 PC8 PC8
9A IN4 PC16 PC16 PC16 PC16
10A IN5 PC32 PC32 PC32 PC32
1A IN6 - MODE PC64 PC64
12A Input IN7 - JISL PC128 P128
13A IN8 - JOG+ - PC256
14A IN9 BKRL JOG- BKRL BKRL
15A IN10 RMOD RMOD RMOD RMOD
16A IN11 HOME HOME HOME HOME
17A IN12 *STP *STP *STP *STP
18A IN13 CSTR CSTR/PWRT CSTR CSTR
19A IN14 RES RES RES RES
20A IN15 SON SON SON SON
1B ouTo PM1 PM1 PM1 PM1
2B OouT1 PM2 PM2 PM2 PM2
3B ouT2 PM4 PM4 PM4 PM4
4B OuUT3 PM8 PM8 PM8 PM8
5B ouT4 PM16 PM16 PM16 PM16
6B ouTS PM32 PM32 PM32 PM32
7B ouTe MOVE MOVE PM64 PM64
8B Output ouT7 ZONE1 MODES PM128 PM128
9B P ouTg™™en PZONE/ZONE2 | PZONE/ZONE1 | PZONE/ZONE1 PM256
10B ouT9 RMDS RMDS RMDS RMDS
1B ouT10 HEND HEND HEND HEND
12B OouT! PEND PEND/WEND PEND PEND
13B ouT12 SV SV SV SV
14B OuUT13 *EMGS *EMGS *EMGS *EMGS
15B OouT14 *ALM *ALM *ALM *ALM
16B OuT15 *BALM *BALM *BALM *BALM
17B - -
18B - -
19B oV N
20B oV N
(Note) “*”in codes above shows the signal of the active low.
PM1 to PM8 indicate the alarm binary code output signal when an alarm is generated. [Refer to 3.2.3 [7] Binary
Alarm]
(Note 1) PZONE can be switched over to ZONE1 or ZONE2 with the setting of Parameter No.149 except for PIO
Pattern 3.

(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.



Parameter No.25 (PIO Pattern) Selection
4 5 6 7
Category PIO Functions Pressing Operation | Pressing Operation
Solenoid Valve Mode 1 Solenoid Valve Mode 2| Using Force Sensor | Using Force Sensor
Mode 1 Mode 2
Number of.posmonlng 7 points 3 points 32 points 5 points
points
Pin Home return signal o X o o
No. Jog Signal X X x x
Input Teaching Signal
(Current Position x x x x
Writing)
Brake Release o o o o
Moving Signal X X X X
Output Zone Signal o o (o) (NoteT) (o) (NoteT)
Position zone signal o o o o
1A 24V P24
2A 24V P24
3A - -
4A - -
5A INO STO STO PC1 STO
6A IN1 ST1 ST1 (JOG+) PC2 ST1
7A IN2 ST2 ST2 &2 PC4 ST2
8A IN3 ST3 - PC8 ST3
9A IN4 ST4 - PC16 ST4
10A IN5 ST5 - - -
1A IN6 ST6 - - -
12A IN7 - - - -
13a | neut IN8 - = CLBR CLBR
14A IN9 BKRL BKRL BKRL BKRL
15A IN10 RMOD RMOD RMOD RMOD
16A IN11 HOME - HOME HOME
17A IN12 *STP - *STP *STP
18A IN13 - - CSTR -
19A IN14 RES RES RES RES
20A IN15 SON SON SON SON
1B OouTo PEO LSO PM1 PEO
2B OouT1 PE1 LS1 (TRQS) PM2 PE1
3B ouT2 PE2 LS2 M PM4 PE2
4B OuT3 PE3 - PM8 PE3
5B ouT4 PE4 - PM16 PE4
6B OuT5 PES5 - TRQS TRQS
7B OouT6 PE6 - LOAD LOAD
8B Outout ouT7 ZONE1 ZONE1 CEND CEND
9B P ouTg™™e" PZONE/ZONE2 | PZONE/ZONE2 | PZONE/ZONE1 | PZONE/ZONE1
10B ouT9 RMDS RMDS RMDS RMDS
11B OouT10 HEND HEND HEND HEND
12B OuUT11 PEND - PEND PEND
13B OouT12 SV SV SV SV
14B OouUT13 *EMGS *EMGS *EMGS *EMGS
15B OouT14 *ALM *ALM *ALM *ALM
16B OouT15 *BALM *BALM *BALM *BALM
17B - -
18B - -
19B ov N
20B ov N

(Note) Shown in () after the signal names above tell the functions performed before the home-return operation. “*” in
codes above shows the signal of the active low.
PM1 to PM8 indicate the alarm binary code output signal when an alarm is generated. [Refer to 3.2.3 [7] Binary
Alarm]
(Note 1) PZONE can be switched over to ZONE1 or ZONE2 with the setting of Parameter No.149 except for PIO
Pattern 3.
(Note 2) ltis invalid before home-return operation.
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2. Wiring .

(3) 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.

signal ON during the electromagnetic valve mode.

Category Abbsrg]i:li - Signal Name Function Description g:lceti‘;annst

CSTR PTP Strobe The actuator will start to move to the position set by the 324

(Start Signal) command position number. o
PC1to |Command Position Input (in binary) a number of the position that is desired to 3.4
PC256 |Number move. o
BKRL Brake Forcible Release |The brake will forcibly be released. 3.2.3
The operating mode is selectable when the MODE switch
RMOD Operation Mode of the controller is set to AUTO. 393
Changeover (The setting is AUTO when signal is OFF, and MANU when -
ON.)
When this signal turns OFF while the actuator is moving,

*STP Pause the actuator will decelerate to stop. The remaining 3.24
movement is in a hold while the actuator is stopped and will|  3.2.5
resume when the signal turns back ON.

An alarm will be reset when this signal is turned ON. Also, 3.2.3

RES Reset when it is turned ON in the pause mode (*STP is turned 3.24
OFF), the remaining movement amount can be cancelled. 3.2.5
The servo remains ON while this signal is ON, or OFF while

SON  [Servo ON this signal is OFF. 323
The controller will perform home return operation when this

HOME |Home return signal is turned ON 3.2.3
Input The operating mode will change to the teaching mode when
. this signal is turned ON. The mode will not be switched over
MODE  |Teaching mode unless CSTR, JOG+ and JOG- are all OFF and the actuator| 2%
operation is stopped.
Jog Operation can be performed with JOG+ and JOG-
- while this signal is OFF.
JisL Jogfinching selector Inching Operation is performed with JOG+ and JOG- when 324
itis ON.
Jog Operation is performed to positive direction by
detecting ON edge of JOG+ signal and to negative direction
JOG + Jo by JOG- signal while JISL signal is OFF. 3924

JOG - 9 The actuator will decelerate and stop if OFF edge is -
detected while in each Operation.

Inching Operation is performed while JISL signal is ON.
When the write position is specified in the teaching mode
- : and this signal has remained ON for 20 msec or longer, the

PWRT  |Current Position Write controller will write the current position in the specified 324
position field.

CLBR Loadcell Calibration Turn this signal ON for more than 20ms to perform 3927

Command calibration of loadcell. o
STO to ST6 |Start Signal The actuator moves to the commanded position with this 395

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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Category

Signal
Abbreviation

Signal Name

Function Description

Relevant
Sections

Output

PEND/INP

Position complete

Turns ON in the positioning band range after actuator
operation. The INP signal will turn OFF if the position
deviation exceeds the in-position range. PEND and INP
can be switched over by the parameter.

3.2.3
324
3.2.5

PM1 to
PM256

Completion Position No.

The position No. reached after the positioning completion,
is output (binary output).

324

HEND

Home return completion

This signal will turn ON when home return has been
completed.
It will be kept ON unless the home position is lost.

3.2.3

ZONET1, 2

Zone

Turns ON if the current actuator position is within the range
set to the parameter.

3.23

PZONE

Position Zone

This signal will turn ON when the current actuator position
enters the range specified the position data after position
movement. Even though it can be used together with
ZONE1, PZONE will become only available for operation
by the set position number.

3.23

RMDS

Operation Mode Status
Output

Outputs the operation mode status. It turns on when the
controller is on Manual Mode.

3.2.3

*ALM

Alarm

Turns ON when the controller is in normal condition, and
turns OFF when an alarm is generated.

3.2.3

MOVE

Moving

Turns ON during the actuator is moving (including
home-return operation and pressing operation).

3.2.3
3.24

SV

Servo ON

This signal will remain ON while the servo is ON.

3.2.3

*EMGS

Emergency Stop Output

This signal remains ON while the controller is under the
emergency stop reset condition and turns OFF when the
emergency stop condition is enabled. (Regardless of
alarms.)

3.23

MODES

Teaching Mode Output

This signal will turn ON while the teaching mode is enabled
by the input of the mode signal and will turn OFF when the
mode changes to the normal mode.

3.24

WEND

Writing Complete

It is OFF during the teaching mode and turns ON when the
writing by PWRT Signal is complete. It turns OFF when
PWRT Signal turns OFF.

324

PEO to PE6

Current Position Number

In the electromagnetic valve mode, this signal will turn ON
when the actuator completes moving to the target position.

325

LSO to LS2

Limit Switch Output

Turns ON when the current actuator position is within the
range of positioning band (+/-) of the target position. It is
output even before the movement command and the servo
is OFF if the home-return operation is completed.

3.2.6

CEND

Loadcell Calibration
Complete

Turns ON after loadcell calibration is complete. This signal
turns OFF if CLBR signal is turned OFF.

3.2.7

*BALM

Warning for Absolute
Battery Voltage Drop

Turns ON when the battery voltage for the absolute type
actuator is within the normal voltage range. This signal is
always ON for the incremental type actuator.

Also, it turns OFF if exceeded the overload warning
threshold when the overload warning function is used.

By the setting in Parameter No.151, apart from the above,
it is able to turn it OFF also when the message level alarm
is generated.

Chapter 7

LOAD

Load Output Judgment
Signal

Outputs when current exceeds the value set to “threshold”
within range of position data “ZONE+” or “ZONE-" during
the pressing operation.

Utilize this signal for a judgment of a press-fitting process
being properly performed.

TRQS

Torque Level Output

Outputs when current of motor reaches the value set to
“threshold” by the slider (or rod) being hit to an obstacle
during the pressing movement (and before home-return
operation in PIO Pattern 5).

Signal with “*” expresses the signal of active low. It is ON when the power is applied to the controller, and turns OFF when the

signal is output.
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2. Wiring .

2.1.3 Wiring

[11 Main Power Circuit

L1 L2

Circuit Breaker

SCON
Power Supply Input Connector
Earth Leakage Breaker (| m— L1 .

g - Noise Filter ] :\ -2 } Motor Power Unit

] 1 |mH—L1C

/{ | Vo } Control Power Supply
| Ga— X (| mr— L2C
T .
(| w— PE
Surge Protector

Groundiné resistance at 100Q or less
(Grounding Class D)

(Note) The power voltage of the controller (100V AC or 200V AC) cannot be changed.

[2] Brake Power Supply Circuit

24V DC SCON

BK PWR
Brake Power Supply Connector

(Note) Supply 24V DC if the used actuator is equipped with a brake.
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[3] Actuator emergency stop circuit (System 1/0O Connector)

As an example of a circuit, cases of 4 conditions are shown. Select from 3) or 4) for CGB/LCG

type.

1) Operate the actuator using only the emergency stop input on the teaching tool

2) Operate the actuator by making the emergency stop input (EMG-) on the equipment and
teaching tool activated

3) Stop supplying external motor power at emergency stop input

4) Shut off the motor power externally by inputting the emergency stop with using two units of
controllers or more.

1) Operate the actuator using only the emergency stop input on the teaching tool
e Circuit Example e Wiring Image

Emergency Stop
?‘@ Switch of Teaching
"] Tool

SCON s = B , Touch Panel
System /0 Connector | “ - [S10 Connector = TeaChing, etc.

51 _(l- 1

Teaching Tool .
Connection Detection | Dedicated

Circuit (Contact opens | The emergency stop

; e emerge!
5 (| 2 when connected) Sgg'gfgu?/ A switch is activated.
24V o
EIG+ (| 3 . ] a SIO Connector
EIIG- 4 =
Tl 0 .
Drive Cutoff System 1/0O Connector
Wiring conducted Circuit
at delivery

2) Operate the actuator by making the emergency stop input (EMG-) on the equipment and
teaching tool activated
o Circuit Example Emergency
Jo
'|_.-"‘

Stop Switch of

Teaching Tool
External Emergency
Stop Switch SCON
System 1/0 [ =~ *+]slo connector
% Connector
——
i £1 {- 1 >
Teaching Tool Dedicate
Connection Detection | d for
Circuit (Contact opens| emetrgen
Wiring conducted —| when connected) Cy stop
. circuit
at delivery [ —S2 | = s
EG+
ElG: £- 4 I
ul Iy
i | f
Drive Cutoff Circuit

e Wiring Image

External Emergency SCON.
Stop Switch = Touch Panel Teaching, etc.

salAl
s

System 1/O
Connector

The emergency stop
switch is activated.
SIO Connector
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2. Wiring .

3) Stop supplying external motor power at emergency stop input

Emergency stop switch

24v for the teaching pendant ov
T
MO
Emergency Emergency Ll
stop reset stop switch EMG ?H{EMG B
switch Py
m T System /O connector SIO connector
i <
) i ~ J'/@ St ,—~—< ! 5 1~{8
CR1 (Note 3)
° Emergency
stop circuit
82 |- - 2 exclusive use
~ 24y
EMGt | - 3 \
|€R1(Nole Y eve. >-
Nl (Note 4) J7
AC power supply | Motor Power
Meq(Nete 2 input connector | Cutoff Relay
L1 (1 1 ~
AC100V \I\ - Motor power
AC200V L2 2 p | supply
L1C 3 -
¥~ | Control power
L2C 4 » [ supply
>

CR1 (Note )

MC1

CR1
g

Note 1
Note 2

Note 3

Note 4

54

The power rating of the motor power-off relay turning ON/OFF with contact CR1 is 24V
DC and 10mA or less.

Connect such as a connector to L1/L2 terminals when cutting off the motor power source
externally.

CGBJ/LCG type are not equipped with a relay to enable to automatically identify a
teaching tool was inserted and switch the wiring layout. (The system 1/O connector does
not get short-circuited between S1 and S2 terminals even if a teaching tool is removed.)
The controller on CB/LC type automatically identifies that a teaching tool was inserted.
(Short-circuit is made between S1 and S2 terminals inside the controller once
connection is detected.)

Since there is no motor power cutoff relay in CGB/LCG type, make sure to establish a

cutoff relay externally.



4) Shut off the motor power externally by inputting the emergency stop with using two units of
controllers or more.

24V ov
Emergency stop switch
for the teaching pendant
EMG A EMG B
Emergency stop Emergency stop (I I\
res%iw'mh switch System /O |_\/ SIO connector
| [ | connecter 5 3
L <® S1 f -l
CR1 J/ (Note 3)
S2| - = 2 Emergency stop circuit
EMGH > exclusive use 24V
|
CR1IM T EMG. | S|
\ (|t r
¢ |
\_ AC power suppIyITI Motor power
AC100V MC1(Note2) | input connector | outoffrelay Note 4
AC200V L1 AN
g
@ \I\ (= Motor
L2 ( w2 » | power supply
L1C 3
( L » 1 Control
L2C ( - 4 » | power supply
fg’;‘::’&é’ro SIO connector
st /] 5 8
(|mt
(Note 3)
S2| 2
L i E
CR1M® D EMG- ﬁ 4
+—1 AC power supply
AC100V MC1Nete 2 input connector
AC200V L1/ 1
A\
@ L2] w2
.
Lic| A3
A\
Loc| Ao )4
A\
CR1 (Note 1)
CR1 MC1

Note 1

Note 2

Note 3

Note 4

The power rating of the motor power-off relay turning ON/OFF with contact CR1 is 24V
DC and 10mA or less.

Connect such as a connector to L1/L2 terminals when cutting off the motor power source
externally.

(CBJ/LC type are equipped with the drive cutoff relay mounted inside the controller.)
CGB/LCG type are not equipped with a relay to enable to automatically identify a teaching
tool was inserted and switch the wiring layout. (The system 1/O connector does not get
short-circuited between S1 and S2 terminals even if a teaching tool is removed.)

The controller on CB/LC type automatically identifies that a teaching tool was inserted.
(Short-circuit is made between S1 and S2 terminals inside the controller once connection
is detected.)

Since there is no motor power cutoff relay in CGB/LCG type, make sure to establish a
cutoff relay externally.
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2. Wiring .

[4]

56

Motor ¢« Encoder Circuit

Connection of Short-Axis Robot (excluding RCS2-RA13R equipped with brake/loadcell and

NS Series equipped with brake)

SCON

— | _ Encoder cable ™"

PG ro

Encoder | | |

Connector "=~

MOT Y , -

Motor \ |_|]:|_—m@ | _]
Lo L =1

Connector L__| - Motor Cable M2

For Single Axis Robot Connection

Note 1 Applicable Encoder Cable types ooo : cable length Example) 030 = 3m
Actuator Type Cable
CB-X1-PAooo

For connection of Short-Axis Robot with LS type

CB-X1-PLAooo

For ISWA Connection

CB-X1-PAooo-WC

For connection of NS/Linear Servo/RCS2

CB-X3-PAooo

For connection of NS/Linear Servo/RCS2 equipped with LS

CB-X2-PLAooo

For RCS2

CB-RCS2-PAnoo

For RCS2-RT/RA13R

CB-RCS2-PLAoOO

For RCS3 equipped with loadcell

CB-RCS2-PLDADDOO

For RCS3 equipped with loadcell (robot cable)

CB-RCS2-PLDAooo-RB

For RCS2-RA13R equipped with loadcell

CB-RCS2-PLLAoOO

For RCS2-RA13R equipped with loadcell (robot cable)

CB-RCS2-PLLAcoo-RB

Note 2 Applicable Motor Cable types ooo : cable length

Example) 030 = 3m

Actuator Type

Cable

For Linear (except for Large Type)

CB-X-MAooo

For Large Type Linear

CB-XMC-MAooo

For Single Axis Robot Connection

CB-RCC-MAooo

For Single Axis Robot Connection (robot cable)

CB-RCC-MAooo-RB

For ISWA

CB-XEU-MAooo




2)
24V DC

SCON

Brake Power

m-BK+

PG
Encoder
Connector

MOT
Motor
Connector

Supply Connector

pm—————
1

1

PWR- =

——
CB-RCS2

ov 24V DC

-PLAcoo

3)

SCON

Brake Power
Supply Connector

PG
Encoder
Connector

MOT
Motor
Connector

Brake Box
(RCB-110-RA13)

Connection of RCS2-RA13R actuator equipped with brake or NS-type equipped with brake

oV

--.CONTROLLER1
Encoder Input

4-- Connector

-=1Limit Switch
-+ Connector

ACTUATOR1 ..
Encoder Output

"| .. CONTROLLER2

i Encoder Input
... Connector
5 Limit Switch
"* Connector
ACTUATOR2r-+
Encoder :
Connector ™77

Connector

T T

CB-RCS2
-PLAooo

* NS Type
+ RCS2-RA13R
(Equipped with brake)

CB-RCC-MAoono

CB-RCS2-PLLAocoo

Connection when RCS2-RA13R with loadcell (with no brake)

CB-RCC-MAooo

[Example]
RCS2-RA13R
RCS2-RA13R

(Equipped with loadcell)

]

CB-LDC-CTLooo (Cable in the cable track)
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4)

24V DC

58

Connection of actuator RCS2-RA13R equipped with loadcell and brake

SCON

Brake Power

PG
Encoder
Connector

MOT
Motor
Connector

Supply Connector

= BK+ PWR- =

ov

24V DC

*--F--Connector

*-4--*Connector
=1--1Limit Switch

CB-RCS2
-PLLAoOO

1m=f ==

~

Brake Box
(RCB-110-RA13)

--.CONTROLLER1
iEncoder Input

ACTUATOR1 -1
Encoder Output !
Connector :

_ CONTROLLER2
i Encoder Input
.. Connector

ri Limit Switch

"~ Connector
ACTUATOR2 -+
Encoder
Connector

oV

CB-RCS2
-PLAooo

RCS2-RA13R
(Equipped with brake and loadcell)

e

-

=

CB-LDC-CTLooo-JY (only when force control is used)

CB-RCC-MAooo

CB-LDC-CTLooo (Cable in the cable track)




[5] PIO Circuit

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

L

BK -4 (20B)

No connector Bottom Line
BR -3 (1B) =
BK -2 (20A)

No connector Top Line
BR -1 (1A) —

Flat Cable (20-core) x 2

Half Pitch MIL Socket
HIF6-40D-1.27R (Hirose Electric)

&Caution :When having a conduction check on the flat cable, make sure not to spread out

the inside of the connector female pins. It may cause a contact error and may
disable normal operation.

1) PIO Pattern Q ------------

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

24V DC [%T( '% P24 P %"
——— (|2 poy PM2£=—tm

Supply  OR- 1 (| mi3A g 3B
YW-1 JC-14A PM84B 1-
Command Position No.14——~CN-1 (/@58 _pcy  py162B lm
Command Position No.2 BL-1 %f -{6A PC2 pmgz%
Command Position No.44—— P L |mi7A pey  pove!B im
Command Position N0.8'7\M€—( -73% PC8 ZONE1 &ir-
Command Position N0.16—7\M:{ ligi PC16 /PZZOONNE‘Z}QL%-
Command Position No.32——\%}{ '}% PC3 RMDS%-
- (|0 —Bim

RD- 2 C 112A EEEE128§

OR-2 EC |313A SV1383
Brake Control Release YW-2 (| 14A gyRL *EMGS@-
Operation Mode Changeover'i% -% RMOD *ALM%—
Home Return¢$—— ~———+H(|m——HOME *BALM-———im
Pause—i\M( m 17Ag7p 178,
Starty—— ~CY-2 (14! 18A corR 18B
Resety—— ~WT-2 [ (| gI19A peg N19Biy
Servo ON¢—— B2 wi20A 50N N20B.u

SCON

Positioning Mode (Standard Type)

PIO Connector

Gk

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

Completed Position No.1
Completed Position No.2
Completed Position No.4
Completed Position No.8
Completed Position No.16
Completed Position No.32

Position Zone/Zone 2
Operating Mode Status (Manual Mode)
Home Return Completion
Position Completion

Servo ON Status

Emergency Stop Status
Alarm

Absolute Battery
Voltage Drop Warning Output

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.
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2. Wiring .

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

PIO Pattern 1 «-+--+-++--+ Teaching mode (Teaching type)

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

Command Position No.1

Command Position No.2

Command Position No.4'—\L(
Command Position No.8'—\L(

=m——PC8 MODES&\I

SCON
PIO Connector
Supply  OR-1 17| _I3A P24 F)Mzsla *
2R moA PM42E—tm
YW- 1 L] iaA s 4B
CN-1 . |w®A pc1  pm162E tm
BL-1 i |wBA pco  pum32bB im
1 -%Pm MOVEL;-

Command Position N0.16—7\M( -igipcm Ao F—r-QB i
Command Position N0.32——\M+( .M PC32 RMDS@I
Teaching Modet—— 22| w1 1A yope  HEND 11Blm
Joglinching Changeovers—— ~R2=2 1| 12A jig1 peNpweND 2B m
Jog Move +—7\OR%23( -%JOG+ SVﬁBi-
Jog Move —'7\\%{ '*IMJOG— *EMGS@{-
Operation Mode Changeover'i\%( -@ RMOD *ALMLB:-
Home Return—i\MK = 16A LoMvE *BALM-16Bim

Pause PL-2 (| A7A gTp 17B,
~BY-2 [ L 18A corrpwRT 8B,
Reseté— WT-2 1 -:19A RES N1QB:-
Servo ONp— K2 (| w20A 50N N20Big

Completed Position No.1
Completed Position No.2
Completed Position No.4
Completed Position No.8
Completed Position No.16
Completed Position No.32
Moving

Teaching Mode Status
Position Zone/Zone 1
Operating Mode Status (Manual Mode)
Home Return Completion
Position Writing Completion
Servo ON Status
Emergency Stop Status
Alarm

Absolute Battery
Voltage Drop Warning Output

“*”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.
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PIO Pattern 2

Command Position No.1

Command Position No.8
Command Position No.16
Command Position No.32¢——
Command Position No.64 ¢——

Brake Control Release
Operation Mode Changeover$
Home Returnt

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

Pauses—~~PL2 ic|all7A.gp 17815
Starty—— ~CY-2 | g18A oo 18B:

Reset——\vL{ = 19A RES N@I
Servo ONg— ~BK-2_i¢

Wk

7\LL( -@ HOME *BALM@.

SCON
PIO Connector

BRI (|lmtAp2s  pui 1B m
24 DC[‘(RD' =2A_poy PM22B m
SUPPY OR-1 i |4 BA PM43E im

YW= 1 | Jlan oria 4B
~ON-TL125A pey pyie2Bim
Command Position No.2¢——~BL=1 L |@iBA _poy 3B im
Command Position No.44—— Pt i@ 7A pey  pygslB im
OY-1 1 |mBA pcs  pM1258E im
B (=Rt oPCte LR }E .

~BK1 1w 10A b3, RuDS10Bim
~BR2 L uMMA sy HEND I Bim

Command Position No.128——\L( -PAPCQB PENDz—Bin
OR- | A sV 13B!

~YW-2 | JH14A e pyas 14B)
~ON-2 {0| JMBA puon a1 158

-‘ZOA SON NZOB‘-

256-point mode (Number of positioning points : 256-point type)

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

Completed Position No.1
Completed Position No.2
Completed Position No.4
Completed Position No.8
Completed Position No.16
Completed Position No.32
Completed Position No.64

Position Zone/Zone 1

Home Return Completion
Position Completion
Servo ON Status
Emergency Stop Status
Alarm

Absolute Battery

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.

Completed Position No.128

Operating Mode Status (Manual Mode)

Voltage Drop Warning Output
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4) PIO Pattern 3

------------ 512-point mode (Number of positioning points : 512-point type)

OV(NPN Type)
24V DC(PNP Type)
SCON
PIO Connector
24V DC (|mra-Pas Pwiltm
RD-1 . |miZA_poy PM22E m
Supply OR-1 ;| gi3A pMa 3B
YW1 | A pig 4B

Command Position No.1¢—— ~CN-1 L0 |gi5A poy ppy19B g
Command Position No.2¢——~BL-1 i |@BA poy py3 6B ig
Command Position No.44—— Pt 1@ 7A by pyeslB im
Command Position No.84—— ~CY-1 1| u8A peg  pp12g8B im
Command Position No.16¢—— ~WT-11(|gi9A pcig  prose 2B lm
Command Position No.SZ—ﬁ\MI{ .%MPcsz RMDS@-
Command Position No.64—>—\M:{ -%mpcm HENDLB:-
Command Position No.1284—— ~~RD-=2 1| gi12A o0 1he penp12Big
Command Position No.256 OR-2 ;( -;13A PC256 SVLBE-
Brake Control Release"—\MK -*:M BKRL *EMGS@%—
Operation Mode Changeover*i\ml“( -@ RMOD *ALMLB:-
Home Return BL-2 . |wi16A ome *BALM16Bim
Pause—'i\ulr( w 17AgTP 1B,
starty——~CY=2 1| g118A oo 188,
Resetp—— ~WT=2 | g 19A peg NA9Bi g
Servo ON$—— ~~BK=2 1| qi20A 50N N20Big

Wk

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

Completed Position No.1
Completed Position No.2
Completed Position No.4
Completed Position No.8
Completed Position No.16
Completed Position No.32
Completed Position No.64
Completed Position No.128
Completed Position No.256
Operating Mode Status (Manual Mode)
Home Return Completion
Position Completion

Servo ON Status
Emergency Stop Status
Alarm

Absolute Battery
Voltage Drop Warning Output

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.
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5) PIO Pattern 4 ---

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

Solenoid Valve Mode 1 (7-point type)

SCON
PIO Connector

24V DC[%( ':;2 P24 PEO;%;"
Supply OR4-1L( =aa F2 PE1Z ™
oo | PE22C—m

YW-1 L] i 4A pe3dB |

Start Signal 04— ~CEN-1 10| g15A oo pE4 5B |
Start Signal 14— ~BL-1. m 00 6A 514 pe58B m :
Start Signal 2 PL- ( -§7A ST2 PE6 7B :-
Start Signal 3 GY-1 ¢ -§8A sT3  zoNe18B i.
Start Signal 4 Ty -%?S‘A ST4 Z%ONNEE}%'

Start Signal 6 4—— ~BR-2 .

Brake Control Release ——

Operation Mode Changeover°7\%‘{
Home Returne—— ~———=—(

Pausee——

Resete——

Servo ONeo— ~BK=2

1
1
1!
Start Signal 5'7\%1*(
2|

ST5 RMDS-———+=m

-—'7 1
wiAgrs  pEnD1Bim
w 12A PEND12B.m
13A sv 138
-*:MBKRL *EMGs@%-
= 1PARvop  ALM15Bim
= 16A ome *BALM 16Bim
= 17A 1P i
118A 18B!
19A peg N19B!
-‘2OA SON N2OB‘-

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

Current Position No.0
Current Position No.1
Current Position No.2
Current Position No.3
Current Position No.4
Current Position No.5
Current Position No.6
Zone

Position Zone/Zone 2
Operating Mode Status (Manual Mode)
Home Return Completion
Position Completion
Servo ON Status
Emergency Stop Status
Alarm

Absolute Battery
Voltage Drop Warning Output

“*”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.
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2. Wiring .

6) PIO Pattern 5 ------e-e--- Solenoid Valve Mode 2 (3-point type)
OV(NPN Type) 24V DC(NPN Type)
24V DC(PNP Type) OV(PNP Type)
SCON
P10 Connector
28y DC[%( -ﬁ P24 LSO%}J }%C}—« Backward End Detection
Supply W -13sz4 LS1F W Forward End Detection
= (| LS225 tm [} ~""= [ ] —sintermediate Position Detection
YW-1 3(-34A 4B 3-)§
Start Signal 04— ~CN-1 (| w154 g7g 5B [y CN-3
Start Signal 14— ~BL-1 (| mBA g7y 6B gy BL-3
Start Signal 24—~ i(|wi/A_g1) 7B gy PL-3
GY-1 (|miBA ZONE18B {m [y CY=3 ™ 470ne
m{ w9 ,PZ%?\,NEEZ}%L- )JMD_‘ Position Zone/Zone 2
M miM RMDS@I %Operating Mode Status (Manual Mode)
M:‘( -:1& HENDLB:- }MC}—« Home Return Completion
RD-2 || gi12A 12B;, (}i RD-4
OR-2 IC-113A SV'ISBI JIOR-4 ] Servo ON Status
Brake Control Release—i\wé{ -ﬂiﬁ BKRL *EMGS@I }M& Emergency Stop Status
Operation Mode Changeover—i\ml{ -:iARMOD *ALMLB:I }%MC}—«AIarm
Bl-2 i |mi16A BALM16Bim|1iBL-4 1 lapsolute Battery
PL-2 i1 g17A A7Bi g |y PL-4 Voltage Drop Warning Output
GY-2 | 118A 18B: . GY-4
Reseth—~WT=2 1| L119A peg N-19Blg |y WT-4
Sorvo ONb— ~BK=2 [ 2120A 5o N20Blg |31 BK-4 gvppl
upply

ek

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.
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7) PIO Pattern 6 -

------------ Pressing Operation Using Force Sensor Mode 1 (Standard type)

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

SCON
PIO Connector
/D[RO [(|22A o) po2B lm
Supply  OR- 1 c 3A s 3B
YW-1 1] g 14A pug 4B
=A pc1 pm162B im

Command Position No.1 -—\m{
Command Position No.2¢—— Bt 1 i¢

Command Position No.4

1
. GY-1
Command Position No.8¢—— ~2"—+1(

Command Position No.16¢—— \%(

Loadcell Calibration Command—‘—\?v'\?/—'r(
Brake Control Release$—— ~—————+(

Home Return$—— \L‘{

Pause¢$——
Starte——

Reset
Servo ON

2
2
2
2
Operation Mode Changeover'ﬁ\%{
2
2
2
2

wbA pco  TRQSEB m
=/A pcs  LoaD B im
wi8A pcg  CENDSB im

w114 HEND 1Bl
i12A END 128i
13A -1 B gy 13B!
114A 14B!

w14 per EMGS14Bim
=198 2vop  *ALM12Bia

= 16A omE *BALM16Bim
w17Ag7p 1B,
18A csTR 188
: 19A RES N 195:
20A 5o N 20Bi g

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

Completed Position No.1
Completed Position No.2
Completed Position No.4
Completed Position No.8
Completed Position No.16
Torque Level Status

Load Judgment Output
Loadcell Calibration Complete
Position Zone/Zone 1
Operating Mode Status (Manual Mode)
Home Return Completion
Position Completion
Servo ON Status
Emergency Stop Status
Alarm

Absolute Battery
Voltage Drop Warning Output

“*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.
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2. Wiring .

8) PIO Pattern7 -=----vvve-e Pressing Operation Using Force Sensor Mode 2
(Solenoid valve type)

OV(NPN Type) 24V DC(NPN Type)
24V DC(PNP Type) OV(PNP Type)
SCON
PIO Connector
Mr( -JiP24 PEOL Current Position No.0
éﬁzp?f 22:1 -%P% PE1%I Current Position No.1
43( e PE2="=—m Current Position No.2
Lok ] _ﬁi PES@- Current Position No.3
Start Signal 04— GB"H -%STO PE4%’ Current Position No.4
Start Signal 1 —( | ST1 TRQS———=m Torque Level Status
Start Signal 24—~ il |wi/A_sT2  LoAD B -im Load Judgment Output

Start Signal 3—\%( .% ST3  CEND SS ‘
Start Signal 44— e (| miOA g7 FONLIB m
BK- 1|4 10A 10B]

Loadcell Calibration Complete
Position Zone/Zone 1

: : RMDS : Operating Mode Status (Manual Mode)
BR-2 : -:1& HENDLB:' Home Return Completion
‘ ‘ | pletio
o gg:z | -ﬁ END?Bi- Position Completion
Loadcell Calibration Command (| CLBR SV—"rm Servo ON Status
Brake Control Release‘*\m%{ -*:& BKRL *EMGSM—B%I Emergency Stop Status
Operation Mode Changeover-i\wi{ -@ RMOD *ALMLB:I Alarm
Home Return‘i\in( -3& HOME *BALMG—Bi- Absolute Battery
Pause¢—— PL-2, .ﬂ *STP B! Voltage Drop Warning Output
GY-2 3 318A 1883
Resetsy—— ~WT-2. | g 19A geg NLB:.
Servo ON$—— BK-2! C 120A 50N N 20B! 4

“*” 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.
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[6] Regenerative Units Circuit

SCON Regenerative Units
REU2 (RESU-2, RESUD-2)

J

CB-SC-REU010

RB RB IN
Regenerative "1 --1--
Units Connector

CB-ST-REU010 A

Regenerative Units
REU1 (RESU-1, RESUD-1)

J

RB IN

RB OUT

—————




2. Wiring .

[7]

Feedback Pulse Readout Circuit

e When Host Unit in Differential System

SCON

PSR-

Host Unit
CB-SC-PIOSoono
Positioning unit : . N N
Counter unit _:{ -: B A :' '. 7 :-
o 1 o B T
1 1 1 1 /\ I 1 9 1
(Line receiver _:{ - i / b 10 -
:26C32 or equiv.) (| — J ) ' lm
| el
_:( - ' " V] I'I ; 12 L.
|- L - 13
:( -: “\" II "I 14 :-
— o
0V (COM) ;

(Note)

PULSE
Pulse Train Control Connector

-AFB )
- /AFBJ
LBFB
- /BFBJ
-ZFB )
-/ZFBJ
_OV(Note)

_Ov(Note)
Cable clamping

A-phase feedback pulse

B-phase feedback pulse

Z-phase feedback pulse

_Grounding resistance at 100Q or less

Connect cable also to 0V if there is OV (COM) on the host unit.

e When Host Unit in Open Connector System

JM-08 (option) is necessary.

_ 0V 24V DC CB.SC
Host Unit Pulse Converter ;1 105557
R JM-08 o
Positioning unit . 1 1
20V DC (Option) ! i ¥ .
1 M
124v PP[1 {1 ' i
(L) 1! 1
3 dov mpl2 i1 [ i 81
Jdx avon | oo
(| = 3|PP NP|3 - //\El 10:-
(|- 4INP_ /NPl4 ::\/ = '
1 ]
24V DC l2av PRIt 1t p |11
1
:1%2 dov mpl2 it [ N 121
LA VAR T
3PP NP|3 !, " !
—(| = 3 " " :
alNP NP4 1 !
. 1" i1 !
Counter unit (|m l:: //\ :I: 12:.
] 1
—(|m= 4 -
4
Mov RN

AFB)
| /AFB)
BFB)
| /BFBJ
ZFB)

' IZFB

\%
rOV

oll

Cable clamping

A-phase feedback pulse

B-phase feedback pulse

Z-phase feedback pulse

rounding resistance at 100Q or less

& Caution: Use the same power source for the positioning unit of the host and JM-08.
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2.2 Positioner Mode (PIO Control) (Controller for Motors of 3000W and
above)

* Refer in Section 2.1 for the controller for motors of up to 750W.

2.2.1 Wiring Diagram (Connection of Devices)

[1] Basic Wiring Diagram

Regenerative Resistor Unit ~ =
(RESU-35T : option)
For 5t Servo press type, o, . .
required depending —+ Load Display Device etc.
0on usage condition

PLC

oo

Pl
TLLLT
il i ]

wa

R
i

Safety Circuit

A OE SRR BEE

FlatCable
{Accessories)

mak

MCCB EI00, COME

Three-Phase

L2 Teaching Tool
200WAC J

24V DC Power
Supply for Brake

Noige Filter 1 | I i
Power Cutoff Breaker Electromagn etic g ; = A -
Contactor .
)
As SCON-CGB for 3000 to 3300W does not have T &
the drive cutoff circuit, make sure to establish e
cutoff externally. = Actuator

& Caution: Make sure to turn the power to the controller OFF when inserting or removing the
connector that connects the PC software or touch panel teaching to the controller.

Inserting or removing the connector while the power is turned ON causes a
controller failure.
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2. Wiring .

2.2.2 PIO Pattern Selection and PIO Signal

(1) PIO Pattern (Control Pattern) Selection
Possesses 6 types of control logics, PIO Patterns 0 to 5. Set the most suitable PIO pattern with
the actual use to Parameter No. 25 “PIO Pattern Select”.
Refer to “3.2 Operation in Positioner Mode” for the details of PIO patterns.

Selectable PIO Patterns

Value set in
Type parameter Mode Overview
No. 25
0 e Number of positioning points : 64 points
PIO (at the Positioning Mode | e Position command :*t1>inary code
Pattern 0 delivery) (Standard Type) | e Zone signal output © " : 1 point
y ¢ Position zone signal output( 2 point
e Number of positioning points : 64 points
¢ Position command : binary code
PIO 1 Teaching mode | e Position zone signal output €21 point
Pattern 1 (Teaching type) |e Jog operation enabled by PIO signal
« Writing current position data to position table
enabled by PIO signal
256-point mode | ¢ Number of positioning points : 256 points
PIO 5 (Number of e Position command : binary code
Pattern 2 positioning points: |e Position zone signal output €24 point
256-point type)
512-point mode | e Number of positioning points : 512 points
PIO 3 (Number of ¢ Position command : binary code
Pattern 3 positioning points: |e Zone signal output : None
512-point type)
. ¢ Number of positioning points : 7 points
PIO 4 Solelz\;&ljci\qalve * Position command : Individual number signal ON
Pattern 4 (7-point type) e Zone signal output( RER point
P yp ¢ Position zone signal output( 2 point
e Number of positioning points : 3 points
Solenoid Valve | Position command : Individual number signal ON
PIO 5 Mode 2 e Completion signal : Signal equivalent to LS (limit
Pattern 5 (3-point type) switch) enabled .
P yp ¢ Zone signal output . point
¢ Position zone signal output €29 point

*1  Zone signal output:
Set the zone range in parameter No.1 and 2. The signal is always effective after home return is
completed.

*2  Position zone signal output:
This feature is associated with the specified position number. The zone range is set in the
position table. The zone range is enabled only when the position is specified but disabled if
another position is specified.
Position Zone Signal can be changed to Zone Signal in Parameter No.149.
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(2) PIO Patterns and Signal Assignment
The signal assignment of I/O flat cable by the PIO pattern is as shown below. Follow the

following table to connect the external equipment (such as PLC).

Parameter No.25 (PIO Pattern) Selection
Category PIO Functions 0 1 2 5
Positioning Mode | Teaching mode | 256-point mode | 512-point mode
Numberpo;irp])t(;mtlonlng 64 points 64 points 256 points 512 points
Home return signal o o
Pin Jog Signal o x
No. | mput Teaching Signal
(Current Position X o x x
Writing)
Brake Release o x o o
Moving Signal o o X x
Output Zone Signal ° (o) ™D (o) ™D x
Position zone signal o o o X
1A 24V P24
2A 24V P24
3A - -
4A - -
5A INO PC1 PC1 PC1 PC1
6A IN1 PC2 PC2 PC2 PC2
7A IN2 PC4 PC4 PC4 PC4
8A IN3 PC8 PC8 PC8 PC8
9A IN4 PC16 PC16 PC16 PC16
10A IN5 PC32 PC32 PC32 PC32
1A IN6 - MODE PC64 PC64
12A Input IN7 - JISL PC128 P128
13A IN8 - JOG+ - PC256
14A IN9 BKRL JOG- BKRL BKRL
15A IN10 RMOD RMOD RMOD RMOD
16A IN11 HOME HOME HOME HOME
17A IN12 *STP *STP *STP *STP
18A IN13 CSTR CSTR/PWRT CSTR CSTR
19A IN14 RES RES RES RES
20A IN15 SON SON SON SON
1B ouTo PM1 PM1 PM1 PM1
2B OouT1 PM2 PM2 PM2 PM2
3B ouT2 PM4 PM4 PM4 PM4
4B OouT3 PM8 PM8 PM8 PM8
5B ouT4 PM16 PM16 PM16 PM16
6B OouT5 PM32 PM32 PM32 PM32
7B ouTe MOVE MOVE PM64 PM64
8B o ouT7 ZONE1 MODES PM128 PM128
o | Outeut ouTg "D PZONE/ZONE2 | PZONE/ZONE1 | PZONE/ZONET PM256
10B ouT9 RMDS RMDS RMDS RMDS
11B ouT10 HEND HEND HEND HEND
12B ouTN! PEND PEND/WEND PEND PEND
13B ouT12 SV SV SV SV
14B OuUT13 *EMGS *EMGS *EMGS *EMGS
15B ouT14 *ALM *ALM *ALM *ALM
16B OuUT15 *BALM *BALM *BALM *BALM
17B - -
18B - -
19B oV N
20B oV N
(Note)  “*”in codes above shows the signal of the active low.
PM1 to PM8 indicate the alarm binary code output signal when an alarm is generated.
[Refer to 3.2.3 [7] Binary Alarm]
(Note 1) PZONE can be switched over to ZONE1 or ZONE2 with the setting of Parameter No.149 except for PIO

Pattern 3.

(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. Wiring .

Parameter No.25 (PI1O Pattern)
Category PIO Functions 7 poiestion 5
Solenoid Valve Mode 1 | Solenoid Valve Mode 2
Number of.positioning 7 points 3 points
points
. Home return signal o x
Pin Jog Signal
No. Input g gnfa X X
Teaching Signal
(Current Position x x
Writing)
Brake Release o o
Moving Signal x x
Output Zone Signal o o
Position zone signal o o
1A 24V P24
2A 24V P24
3A - -
4A - -
5A INO STO STO
6A IN1 ST1 ST1 (JOG+)
7A IN2 ST2 ST2 Mo
8A IN3 ST3 -
9A IN4 ST4 -
10A IN5 ST5 -
11A IN6 ST6 -
12A Input IN7 - -
13A IN8 - -
14A IN9 BKRL BKRL
15A IN10 RMOD RMOD
16A IN11 HOME -
17A IN12 *STP -
18A IN13 - -
19A IN14 RES RES
20A IN15 SON SON
1B ouTo PEO LSO
2B ouT1 PE1 LS1 (TRQS)
3B OouT2 PE2 LS2 M2
4B OuUT3 PE3 -
5B OouT4 PE4 -
6B OuUT5 PES5 -
7B OouT6 PE6 -
8B o ouT? ZONE1 ZONE1
og | Outet ouTs eV PZONE/ZONE2 | PZONE/ZONE2
10B ouT9 RMDS RMDS
11B ouT10 HEND HEND
12B OuUT11 PEND -
13B ouT12 SV SV
14B OuUT13 *EMGS *EMGS
15B ouT14 *ALM *ALM
16B OouT15 *BALM *BALM
17B - -
18B - -
19B ov N
20B ov N
(Note)  Shown in () after the signal names above tell the functions performed before the home-return operation. “*”
in codes above shows the signal of the active low.
PM1 to PM8 indicate the alarm binary code output signal when an alarm is generated.
[Refer to 3.2.3 [7] Binary Alarm]
(Note 1) PZONE can be switched over to ZONE1 or ZONE2 with the setting of Parameter No.149 except for PIO
Pattern 3.
(Note 2) ltis invalid before home-return operation.
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(3) 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 Abbsrg]i:li - Signal Name Function Description g:lceti‘;annst

CSTR PTP Strobe The actuator will start to move to the position set by the 324

(Start Signal) command position number. o
PC1to |Command Position Input (in binary) a number of the position that is desired to 3.04
PC256 |Number move. -
BKRL Brake Forcible Release |The brake will forcibly be released. 3.2.3
The operating mode is selectable when the MODE switch
RMOD Operation Mode of the controller is set to AUTO. 393
Changeover (The setting is AUTO when signal is OFF, and MANU when o
ON.)
When this signal turns OFF while the actuator is moving,

*STP Pause the actuator will decelerate to stop. The remaining 3.24
movement is in a hold while the actuator is stopped and will|  3.2.5
resume when the signal turns back ON.

An alarm will be reset when this signal is turned ON. Also, 3.2.3

RES Reset when it is turned ON in the pause mode (*STP is turned 3.24
OFF), the remaining movement amount can be cancelled. 3.2.5
The servo remains ON while this signal is ON, or OFF while

SON  [Servo ON this signal is OFF. 323
The controller will perform home return operation when this

Input HOME |Home return signal is turned ON 3.2.3
The operating mode will change to the teaching mode when
. this signal is turned ON. The mode will not be switched over

MODE  |Teaching mode unless CSTR, JOG+ and JOG- are all OFF and the actuator 324
operation is stopped.

Jog Operation can be performed with JOG+ and JOG-
N while this signal is OFF.

JisL Jogfinching selector Inching Operation is performed with JOG+ and JOG- when 324
itis ON.

Jog Operation is performed to positive direction by
detecting ON edge of JOG+ signal and to negative direction

JOG + Jo by JOG- signal while JISL signal is OFF. 3924

JOG - 9 The actuator will decelerate and stop if OFF edge is -
detected while in each Operation.

Inching Operation is performed while JISL signal is ON.
When the write position is specified in the teaching mode
. . and this signal has remained ON for 20 msec or longer, the
PWRT  [Current Position Write controller will write the current position in the specified 324
position field.
. The actuator moves to the commanded position with this
STOto ST6 (Start Signal signal ON during the electromagnetic valve mode. 325
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. Wiring .

Battery Voltage Drop

threshold when the overload warning function is used.

By the setting in Parameter No.151, apart from the above, it
is able to turn it OFF also when the message level alarm is
generated.

Category Abgleg\ﬂglﬁ o Signal Name Function Description gglcet;gann;
Turns ON in the positioning band range after actuator 323
o operation. The INP signal will turn OFF if the position .
PEND/INP | Position complete deviation exceeds the in-position range. PEND and INP can ggg
be switched over by the parameter. o
PM1 to . i, The position No. reached after the positioning completion,
PM256 Completion Position No. is output (binary output). 3.24
This signal will turn ON when home return has been
HEND |Home return completion |completed. 3.23
It will be kept ON unless the home position is lost.
Turns ON if the current actuator position is within the range
ZONE1, 2 |Zone set to the parameter. 323
This signal will turn ON when the current actuator position
enters the range specified the position data after position
PZONE |Position Zone movement. Even though it can be used together with 3.2.3
ZONE1, PZONE will become only available for operation by
the set position number.
RMDS Operation Mode Status Outputs the operation mode status. It turns on when the 323
Output controller is on Manual Mode. -
* Turns ON when the controller is in normal condition, and
ALM Alarm turns OFF when an alarm is generated. 323
: Turns ON during the actuator is moving (including 3.2.3
MOVE  |Moving home-return operation and pressing operation). 3.24
Outout SV Servo ON This signal will remain ON while the servo is ON. 3.2.3
utpu This signal remains ON while the controller is under the
. emergency stop reset condition and turns OFF when the
EMGS  |Emergency Stop Output emergency stop condition is enabled. (Regardless of 323
alarms.)
This signal will turn ON while the teaching mode is enabled
MODES |Teaching Mode Output by the input of the mode signal and will turn OFF when the 3.24
mode changes to the normal mode.
It is OFF during the teaching mode and turns ON when the
WEND  |Writing Complete writing by PWRT Signal is complete. It turns OFF when 3.24
PWRT Signal turns OFF.
. In the electromagnetic valve mode, this signal will turn ON
PEO to PEG | Current Position Number when the actuator completes moving to the target position. e
Turns ON when the current actuator position is within the
P range of positioning band (+/-) of the target position. It is
LS0 to LS2 [Limit Switch Output output even before the movement command and the servo 326
is OFF if the home-return operation is completed.
Turns ON when the battery voltage for the absolute type
actuator is within the normal voltage range. This signal is
always ON for the incremental type actuator.
*BALM Warning for Absolute Also, it turns OFF if exceeded the overload warning Chapter 7

Signal with “*” expresses the signal of active low. It is ON when the power is applied to the controller, and turns OFF when the

signal is output.
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2.2.3 Wiring

[11 Main Power Circuit

39200V

Circuit Breaker

% SCON

3 . Clamp Filter _| Power Supply Connector
A .
Leakage Breaker
e hd
L L
® o

1.L1C
i

Y

f"U'_/

Noise Filter

{ 2.L2C
3.l
1 4.12

c:ampFiiter_] (|m-5.L3
= 6.PE

Electromagnetic -
Contactor
%5

Surge
Absorber

[2] Brake Power Supply Circuit

When using an actuator equipped with a brake, supply 24V DC to the controller and the
actuator.

DC24V 0V
SCON
Brake Power Supply Connector
4 1. BK+

o— (=12 Bk

RCS3-RA15 or RA20
Brake Power Supply Connector
L 3. BK+
L(|mt-2. BK-

o
Jj-( 1.FG

Brake Power Supply Connector Type (Cable Side)
¢ SCON : MC1.5/2-ST-3.5 (Phoenix Contact)
¢ RCS3-RA15/RA20 : MC1.5/3-STF-3.5 (Phoenix Contact)
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2. Wiring .

223

[3] Actuator Emergency Stop Circuit (System I/O Connector)
As an example of a circuit, cases of 2 conditions are shown.
* The controller for motors of 3000W and above is not equipped with the built-in SIO connector
connection detection circuit and drive cutoff circuit.
* Reference: Operate the actuator for try (Note: It is not emergency stop)
1) Stop supplying external motor power at emergency stop input
2) Example for Wiring for Equivalent to Safety Category 4

of the actuator.

* Reference: Make the emergency stop input (EMG-) of the device valid and have a trial drive

e Example of a Circuit

System 1/0O
Wiring 1 Eo?nector
Conducted { |
at Delivery
S2| (|m 2
=== | EMGH| =3
7 \
EMG- 4 I
all 1|
SDNA1 L(-__s Circuit for Stop ¢
External
Emergency SDNZH =6
Stop Switch

PC Software Cable or Dummy plug

SIO
Connector

Short-circuit
in PC Software Cable

Dedicated
for
Emergency
Stop Circuit
24V
]

e Image of Wiring
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System 1/O
Connector

External
Emergency Stop
Switch

.\

PC Software

~ S10 Connector
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[1) Stop supplying external motor power at emergency stop input |

PC Software Cable or Dummy plug

24V
Short-circuit
in PC software cable
Emergency
stop reset Emerge.ncy =R MG B
switch stop switch
5] Q System 1/O connector SIO connector
g <@ S1 6 s
ER:L ~ Emergency
stop circuit
S2 exclusive
CRq (Nt EMG+ useI 24V
|_ EMG-
SDN1 IJCircuit for Stop %
'{Contact Output for
SDN2
fDrive Cutoff Nete?)
MG Note2) AC power supply input connector
"'-,.l L1 -
? L2 Motor power
ACZOOV(% ‘I - e
|
L1C
L2C - }Control power
- | supply

=

T TM1 T™2 !

CR1 (Note 1)

ov

T i Temperature Sensor Contact for External
Regenerative Resistor Unit

(Note 4)

Note 1

Note 2

Note 3

Note 4

The rating for the emergency stop signal to turn ON/OFF at contact CR1 is 24V DC

and 10mA or less.
Connect such as a connector to L1/L2/L3 terminals when cutting off the motor power
source externally.
(This controller is not equipped with internal drive cutoff relay.)
It is the contact output to control the drive cutoff device connected externally. The
rating is 30V DC and 200mA or less. [Refer to 2.6.2 for detail]
Connect the temperature sensor contact when external regenerative resistor units are

connected.

[ H
iMjC‘I_‘
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2. Wiring

2.2.3

2) Example for Wiring for Equivalent to Safety Category 4 |

In order to construct a system applicable for the Safety Categories, use the TP adaptor
(RCB-LB-TGS) and establish the circuit construction following the example below.

DC Bus

[SCON-CGB (3000 to 3300W) |

Controller Connector

RCB-LB-TGS

TP Connector

SG TP

P Comnecta dummy plug
when TP is detached.

Connect with dedicated cable 1SGA SGA
2SGB SGB
VP7  VP5
§ | 138V BRTS
4-@
. ENBSTR 4ENB =
SEMGA Emergency
- EMQ- Siop Switch
VP24
TP Connection
Detection 6 T24V 2EMGI+ i
7 GND BEMG-
L 8 EMGB pEM@+ i
9 Shell Enable Switch
BENBI-  mecea-,

E24v

3
4ENBI+ \>

BENER-

$
2ENB+ \?

*SDWN

Rectifier

System 1/0
Comnector | | | | Y
181
7\DC24V+
[ +
282
26.DC24V-
o 3 : -
3EM R T - I s,z 3
G 6vd 863 € 5 608 505 5 | |l
4EMGE£3§EEEEEgmﬁ.
! ik ) © ~ " ) p ] =
—O0—O0—0O0—0O0—~0—~0—~0—
W( ! System 1/0O Connector
5SDN1 ! L, P (Safety Unit Connection)
< ji Emprgency Enable Switth —
SDMI : Stop Switch SONI
6.SDN2 ST |
—>
SDN2 SDN2

GOSA-301

Install it when
external regenerative
unitis connected

™

™2

L1

L2
L3
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[4]

223

Motor ¢« Encoder Circuit

Use the dedicated connection cables for the connection between an actuator and controller.
* In the case of brake specification, please provide the DC24V to the actuator.
[Refer to 2.6.1.2 for details]

1) Connecting the single axis robots

SCON

(Note 1)

PG I'""[ " Encoder Cable
1
1
I

Encoder . 1 : '

Connector Lo >
r==I° -I ’

MOT : :

Motor ' :

Connector *“--f- (Note 2) =
Motor Cable : 'ﬁ‘g

&

&

&

Ll

Note 1 Applicable Connection Cable Model Codes ooo: Cable Length Example) 030 = 3m

Actuator Series Name Cable
RCS3-RA15/RA20 CB-RCS3-PLAooo-RB (robot cable)
Note 2 Applicable Motor Cable Model Codes ooo: Cable Length  Example) 030 = 3m
Actuator Series Name Cable
RCS3-RA15/RA20 CB-RCS3-MAooo-RB (robot cable)
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2. Wiring .

223

[5] PIO Circuit

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

L

BK -4 (20B)

No connector e — Bottom Line
BR -3 (1B) =
BK -2 (20A)

No connector — Top Line
BR -1 (1A) =

Flat Cable (20-core) x 2

Half Pitch MIL Socket
HIF6-40D-1.27R

&Caution: When having a conduction check on the flat cable, make sure not to spread out
the inside of the connector female pins. It may cause a contact error and may
disable normal operation.

1) PIO Pattern 0-

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

Command Position No.1
Command Position No.24
Command Position No.4
Command Position No.8

Positioning Mode (Standard Type)

Command Position No.16
Command Position No.32

Brake Control Release $——

Operation Mode Changeover
Home Returns

Pause¢——
Starte——
Reset¢——
Servo ON¢——

Wk

SCON
PIO Connector
BR-1_lm 1A p2g PM11E -
24VDC[RD- (| mi2A oy p22B m
Supply  OR- k §3A PM433§
YW- 1( = 4A PM84B -
—\L{ -@Pm PM16£3~I
Bl i(|miBA pcy  pM32EB lm
Pl mifA pcs  MOVELE-m
—\VC\;/YF—( -%PCB zwm%—
- %( -% PC16 PZONE :-
BR-1 (| m10A pe3o /éaon:gs@}-
BR-2 | |mi11A HEND 1Bl
RD-2 ;| g1 12A PEND12Bim
OR-2 /| 4i13A sy 13Bi
YW- 3 -314ABKRL *EMGSMBE-
|  ~_GN- ;C = 15A RMOD *ALM1SB‘

-@HOME *BALMLB:-

18B:

N1953_
N20Big

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

Completed Position No.1
Completed Position No.2
Completed Position No.4
Completed Position No.8
Completed Position No.16
Completed Position No.32

Position Zone/Zone 2
Operating Mode Status (Manual Mode)
Home Return Completion
Position Completion

Servo ON Status

Emergency Stop Status
Alarm

Absolute Battery
Voltage Drop Warning Output

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.

80



223

2) PIO Pattern 1 ..............

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

Teaching mode (Teaching type)

SCON
PIO Connector
e
suoply “or_ 11| ™ga P2 PM2 =
AL e PM4="=—m
YW- 1 l(-l4A PM84B Lo
Command Position No.1 GN- 1 ;( -;5A PC1 PM16&3'
Command Position No.2 BL- 1 o -}6A PC2 PMSZ&:I
Command Position No.4¢—— ~FP=1 i |m7A poy  yove/B m
Command Position No.84—— ~CY-1 .| wiBA pcg  MopESSBE im
Command Position N0.16—7\VL13{ Iigi PC16 %ﬁ,’g}%—
Command Position N0.32——\M:{ l}m PC32 RMDS@I
Teaching Modet—— 22| w1 1A yope  HEND 11Blm
Jog/inching Changeover'i\in( -HAJISL PEND/WENDLBi-
Jog Move +—7\OR%23( -%JOG+ Svii.
Jog Move -4—— ~TW-2 1| gi14A ;o5 EMas 4B a
Operation Mode Changeover'i\wl{ -@ RMOD *ALMLB:-
Home Returng—— B2 i | w16A oyE -gaL M 16Bim
Pause PL-2 || wil7TA «g7p 17B,
~BY-2 [ L 18A corrpwRT 8B,
Resety—— ~WT=2 | g 19A geg N@.
Servo ON'i\M( -JMSON N@-

hker

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

Completed Position No.1
Completed Position No.2
Completed Position No.4
Completed Position No.8
Completed Position No.16
Completed Position No.32
Moving

Teaching Mode Status
Position Zone/Zone 1
Operating Mode Status (Manual Mode)
Home Return Completion
Position Writing Completion
Servo ON Status
Emergency Stop Status
Alarm

Absolute Battery
Voltage Drop Warning Output

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.
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223

3) PIO Pattern 2-

OV(NPN Type)
24V DC(PNP Type)
SCON
PIO Connector
BR- 1 1A 1B
24V DC[W(i oA EZ‘ im; B
Supply OR-1 !;|_I3A 3B !
o PM4="=—m
YW= 1 | Jlan oria 4B
Command Position No.14——~CN-1 L0 |g5A _pcy ppy162B lm
Command Position No.24—— ~Bt1 1| wBA pey  py3p 6B im
Command Position No.44—— Pt i@ 7A pey  pygslB im
Command Position No.8 GY-1 %( -§ A PC8 PMQg%
Command Position No.16 Vgl: 1 = -%?QA PC16 /ZZ‘JO"‘N;}?S—B%.
Command Position N0.32¢—— ~—"——( |[m-—2PC32 RMDS——m
Command Position No.64——\&:{ -JIM PC64 HENDLB:-
Command Position No.1284—— ~RP=2 .| g12A 50156 ppnp12Big
OR-2 | 13 sv138
Brake Control Release'i\w%( -*:& BKRL *EMGS@I
Operation Mode Changeover'i\M:{ -@ RMOD *ALMLB:-
Home Return¢—— 252 i |mi16A oy +paLM16Bim
Pausetr ~PL2 I(|17A g 1p 178!
Startsg—— ~CY=2 1| 4118A co1R 188,
Reset——\vm}{ -4—:19'6‘ RES N—u QB:
Sorvo ONb ~BK-2 [¢| 1120 5o N 208!

256-point mode (Number of positioning points: 256-point type)

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

Completed Position No.1
Completed Position No.2
Completed Position No.4
Completed Position No.8
Completed Position No.16
Completed Position No.32
Completed Position No.64
Completed Position No.128
Position Zone/Zone 1
Operating Mode Status (Manual Mode)
Home Return Completion
Position Completion

Servo ON Status
Emergency Stop Status
Alarm

Absolute Battery
Voltage Drop Warning Output

“”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.
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4) PIO Pattern 3-

OV(NP

------------- 512-point mode (Number of positioning points: 512-point type)

N Type)

24V DC(PNP Type)

Command Position No.1

SCON

PIO Connector

(|mi3A

midA

~.GN-1 C i5A PC1

Command Position No.2¢—— ~————( -:6¢ PC2

7A

Command Position No.4—v—\%{ =2 pc4

Command Position No.81
Command Position No.16¢

e T |
»—\ﬁ{ w2 pcis pM2ss 2B tm

Command Position No.32—-—\&+{ .@pcg,z RMDS@-
Command Position No.64¢—— ~BR-2 i |wi11Apog,  penp 11Bla
Command Position No.1284—— ~RD-2 i | g 12A o0 10g pEnp 128
Command Position No.256 OR-2 ( -;13A PC256 SVLBE-
Brake Control Release"—\w( -*:M BKRL *EMGS@%—
Operation Mode Changeover*i\m“( = 1PApvop  ALm1%Bia
Home Return BL-2 ( -%16A HOME *BALMLB:-
Pause—»—\ur( w 17A «57p 17B .
Startg——"~CY-2 1|3 18A oo 188,
Reset—-—\u{ -%M RES N@'

Servo ON'%\ML( = 20A 50N N20Bi g

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

Completed Position No.1
Completed Position No.2
Completed Position No.4
Completed Position No.8
Completed Position No.16
Completed Position No.32
Completed Position No.64
Completed Position No.128
Completed Position No.256
Operating Mode Status (Manual Mode)
Home Return Completion
Position Completion

Servo ON Status
Emergency Stop Status
Alarm

Absolute Battery
Voltage Drop Warning Output

“”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.
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5) PIO Pattern 4--

Solenoid Valve Mode 1 (7-point type)

OV(NPN Type)
24V DC(PNP Type)
SCON
PIO Connector

24VD0[BR-1 \( ‘1A P24 PEO1B -
Supply CR)'FD{%K =2A_poy pE12E m

11| mi3A pE23B

YW- 1 :( :4A PE34B :
Start Signal On—\%{ -:2% STO PE4%-
Start Signal 14— ~————+( |m22—gT1 PE52S m
Start Signal 2 PL-1 i (|wilAsT2 PE6/B m

i GY-1 /| mi8A 8B |
Start Signal 3 P il -19A ST3 ZONE1—IgB i

Start Signal 4 — ST4  PZONE ‘
a !gna \ME 10A /ZONEz}m—B(-
Start Signal 54— BR.2 | lm ST5 RMDSW
Start Signal 64— ~———|m—3T6 HEND———m

RD-2 | 4i12A pEND-12B!

OR-2 IC 113A SV’I3B}
Brake Control Release°7\%{ .%M BKRL *EMGS@:«-
Operation Mode Changeovers—— === -4]@ RMOD *ALM@%-
Home Returne—— ~BL"2 1| mi16A oy gaALM16Bim

Pause°7\L23( m 17A «g7p 7B,

GY-2 1( 118A 18B:
Reset-—\wi( '*73 19A RES N19B. g QBE
Servo ONo— ~BK-2 (| 2i20A 50N N20Big

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

Current Position No.0
Current Position No.1
Current Position No.2
Current Position No.3
Current Position No.4
Current Position No.5
Current Position No.6
Zone

Position Zone/Zone 2
Operating Mode Status (Manual Mode)
Home Return Completion
Position Completion
Servo ON Status
Emergency Stop Status
Alarm

Absolute Battery
Voltage Drop Warning Output

“”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.
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6) PIO Pattern 5--+----evveve- Solenoid Valve Mode 2 (3-point type
yp
OV(NPN Type) 24V DC(NPN Type)
24V DC(PNP Type) OV(PNP Type)
SCON
P10 Connector
ony DC[M‘{ -Ji P24 LSOL }FLC}—« Backward End Detection
Supp RD-1 || gi2A ooy 1s12B m % Forward End Detection
Y OR-1[-|gi3A L523B im|}iOR-3 Intermediate Position Detection
E T
Start Signal 04— ~CN-1 1| @15A oo 5B lm|yCN-3
Start Signal 14— ~B2=- 11| mi6A gy 6B m|yBL-3
Start Signal 24— =L |wl/A_g7p 1B |y PL3.
GY-1 i(|uiBA ZoNE1 8B m|}CY-2 1 one
WT-1 i (|2 9A Paone }_F-QB | = WT- 3 —¢Position Zone/Zone 2
M}{ m:M RMDS@%I }%Operating Mode Status (Manual Mode)
HBR_ 2 (w2 11A HEND%-1 1B: HERE BR- 4 —$Home Return Completion
RD-2 || gi12A 12B:, yRD-4
in( -@ sv@- %Sewo ON Status
Brake Control Release—i\w}{ -{ﬂ BKRL *EMGS@I }}M& Emergency Stop Status
Operation Mode Changeover—i\ml{ -]iARMQD *ALMLB]. }}MC}—«AIarm
BL-2 /| 4116A BALM16Big (1iBL-4 1 apsolute Battery
PL-2 | Clm 117A 178B; 1PL-4 Voltage Drop Warning Output
GY-2 | 118A 18B: | GY-4
Resetp——~WT-2 | 119A peg N-19Blg |y WT-4
Servo ONA ~_BK-2 e = 20A 50N N20Big yLBK-4 g\:pply

hker

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.
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[6] Circuit of Regenerative Units

Refer to [3] Actuator Emergency Stop Circuit in this chapter for
connection of temperature sensor contact (TM1 and 2).
- A
T 1% Unit

<
[~ RESU-35T
™1

CON Regenerative Unit 9
Connector
TM2

RB+

RB+ @

RB- v
S

™~ 2" Unit

RESU-35T

4
™2 ?
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[71 Multi-function Connector

1) When Host Inputting Feedback Pulse with Line Receiver
SCON

Load Measurement Tool etc.

100 Analog Output of

Load Data
? ov
’ %\]‘ Serial Communication 2
Lj> (S102)

| AFB
] A-Phase Feedback Pulse

10~600Q

| |
N —
] i
T

A

RS485
Transceiver

| .

. | =l | <l | de..|

> = > B
YYYYYTTY YrYY

[ee] I

-/AFB
-BFB
r/BF

- ZFB
L 17F Z-Phase Feedback Pulse
Y

%

(Line receiver

26C32 or equiv B-Phase Feedback Pulse

-
N

N
N

-
w

—
~
10 AN

2) When Host Inputting Feedback Pulse with Open Collector
It is necessary to pulse converter (JM-08: Option).

DC24V SCON
Pulse Converter
DC24V ov JM-08 (Option)
1f24v PP 1 Al 7 - )—.AFB
o Jov pepl2 Uf 8 _ )—-/AFB] A-Phase Feedback Pulse
4 3pp Ne[3_ VA 9
—| = - BFB]
10 B-Phase Feedback Pulse
= (|m ‘:’;‘:’V’::‘: 4 = | > /BFB
11
DC24V A = | 1 ZFB
vV /PP 12 Z-Phase Feedback Pulse
a iip - 2 Jr =) /ZFB]
|,
4|NP /NP|4
A 13
{ -I Jf & | 0oV
—{ | me v, 14 »+ov
ov

& Caution: Use the same power source for the positioning unit of the host and JM-08.




2.3 Pulse Train Control Mode (Only for Controller for Motors of up to

750W)
2.3.1

Wiring Diagram (Connection of Construction Devices)

2. Wiring .

Regenerative Resistor Unit
(REU-2 : option)

Required depending

on usage condition

[Refer to 1.5.3 Regenerative Unit]

oL

CB-SC-REU010

CB-ST-REU010
5 e

N
2

Power

T

Lo
@. ] - e
@ Power Source

Supply
Connector

v il

[1] Basic Wiring Diagram

|

oo
[e]e)

=)

b=

Hooooéo!o_oy @,E@Z@&@Z@]@] -t -

RIEE

A HE—— FeH

Tl
- I

Power Source for
1/0 Control™ote?

AK-04 (option)
Necessary when PLC is
open collector output
—{1 PLC(Note?)
Cable T
(CB-SC-PIOSooo : Option) ‘
T

Teaching pendant (option)

JM-08 (option)

Necessary when signal is desired -

to be received withh open collector output +*
B

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

Flat Cable
(Accessories)

(Note1)

Power Supply for Brake

PC Software (option)

Single Phase o] : )
100V AC or i It is necessary when actuator with brake
200V AC —————= E'—I
m ( VI
Regenerative Resistor Unit FG Connection
(REU-1 [for secondary unit] : option) | Terminal Actuator
(17
[} ; all

Note 1 Please prepare separately.

If using RCS2-RA13R or NS Type for the actuator and the option shown in the table is applied, the
wiring between the actuator and the controller will differ from the basic wiring layout. Shown in the
table is the relation of the option and wiring layout. Loadcell cannot be equipped in pulse train

control.
o : Equipped x : Not Equipped
Option .

Model Name Brake Loadoall Wiring Layout between Actuator and Controller
RCS2-RA13R ° X 1)

x x Basic Wiring Diagram

o - 1)

NS
X - Basic Wiring Diagram

failure.

&Caution: Make sure to turn the power to the controller OFF when inserting or removing the
connector that connects the PC software or touch panel teaching.
Inserting or removing the connector while the power is turned ON causes a controller
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1)

RCS2-RA13R Equipped with Brake, with no Loadcell, or NS Actuators with Brake

2.31

o )

00000000 ©m ® © ©|0

L

Absolute Battery
(for Absolute Type)

(enclosed to Brake Box)

24V DC
|
Power Supply for Brake

é Connect to back side

Brake Box

For LS (option)

CB-RCS2-PLA010

I D I — , RCS2-RA13R
[D (with Brake)

—— T Wb

89



2. Wiring

2.3.2

I/O Signals in Pulse Train Control Mode

The table below shows the signal assignment of the flat cable in the pulse train control mode.
Have the PIO Pattern setting revised considering the actuator specifications (Incremental/Absolute).
Follow the following table to connect the external equipment (such as PLC). O : Available, x : Unavailable

PIO
Pater Pin Category | I/0 No Signal Signal Name Function Description Relevant
0 1 No. gory " | Abbreviation 9 P Sections
(Incremental)|(Absolute
o o 1A 24V P24 Power Supply Power Supply for /0 +24V
2A 24V P24 Power Supply Power Supply for /O +24V
3A - NC - Not used
4A - NC - Not used
5A INO SON Servo ON Th(_e seryo rlemalrl'ns ON while this signal is ON, or OFF 332
while this signal is OFF.
6A IN1 RES Reset Turn the signal ON to reset the alarm. 3.3.2
7A IN2 HOME Home Return The con.trol!er WI|.| perform home return operation 332
when this signal is turned ON.
8A IN3 L Torque Limit Puts torque limitation to the motor with the signal ON 333
Select and the value set to the parameter.
Turning it ON continuously for more than 10ms
o compulsorily stops the actuator.
9A IN4 cstp Compulsory Stop The actuator decelerates then stops with the torque 332
©) set in the controller and then turns the servo OFF.
10A IN5 DCLR Deviation Clears the deviation counter. 333
Counter Clear
11A | Input | ING BkrL  |Brake Forcible oo 1 rake will forcibly be released. 3.3.2
Release
Operation Mode The operating mode is selectable when the MODE
12A IN7 RMOD CE switch of the controller is set to AUTO. (The settingis| 3.3.2
angeover AUTO when signal is OFF, and MANU when ON.)
Datum Position  |Movement is made to the position set in Parameter
X 13A IN8 RSTR Movement No. 167 when the signal is turned ON. (Applicable 3.3.2
Command only to pulse train mode PIO pattern 1)
14A IN9 NC - Not used
15A IN10 NC - Not used
16A IN11 NC - Not used
17A IN12 NC - Not used
18A IN13 NC - Not used
19A IN14 NC - Not used
20A IN15 NC - Not used
1B oUTo PWR System Ready Th|§ signal turns ON if SCON is controllable after 332
main power ON.
2B ouT1 SV Servo ON Status |This signal will remain ON while the servo is ON. 3.3.2
3B OUT? INP Position Turrl1e(l1 ON when the rema.lnl.ng movmg .pullses in the 333
Complete deviation counter enters within the positioning band.
4B OUT3 HEND Home rgturn This signal will turn ON when home return has been 332
completion completed.
5B oUT4 TLR Torque Under Turns O.N.If the torque reaches the limit value during 333
Control torque limit.
6B oUTS “ALM Controller Alarm |Turns ON when cgntroller in normal condition, and 332
Status OFF when alarm is generated.
. Emergency Stop |Turns ON when the controller emergency stop is
o B ouTé EMGS Status cancelled, and OFF during the emergency stop. 332
8B OUT? RMDS Operation Mode |The operating modg status will be output. It turns ON 332
@) Output Status when the controller is on Manual Mode.
9B OuUT8 ALMA1 The alarm code is output together with the alarm
10B ouT9 ALM2 Alarm Code signal output. 332
11B ouT10 ALM4 Output Signal Refer to Alarm List for details. "~
12B OuUT11 ALM8
Turns OFF if exceeded the overload warning
threshold (set in Parameter No.143) when Parameter
138 OUT12 *OVLW/ Overload Alarm/ |No.151 is set to 0 (Overload Warning). 332
*ALML Light Error Alarm |It turns OFF when the message level alarm is e
generated if Parameter No.151 is set to 1 (Light Error
Alarm).
Datum Position | Turns ON when movement to the datum position set
X 14B OuUT13 REND Movement in Parameter No. 167 is finished. (Applicable only to 3.3.2
Complete pulse train mode PIO pattern 1)
o 15B ouT14 ZONE1 Zone Signal 1 This signal will turn ON when the current actuator 332
16B OouUT15 ZONE2 Zone Signal 2 position enters the range set by the parameters. o
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23.2

PIO
0 Pattern ] Elc? Category | 1/0 No. AbbSr Ieg\ZZLion Signal Name Function Description zzg;anr:
(Incremental)|(Absolute),
17B — NC - Not used
18B — NC — Not used
o o 19B oV N Power Supply Power Supply for I/0 0V
20B oV N Power Supply Power Supply for 1/0 0V

Signal with “*” expresses the signal of active low. It is ON when the power is applied to the controller, and turns
OFF when the signal is output.

Buim g
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2. Wiring .

2.3.3 Wiring

[11 Main Power Circuit

L1 L2

Circuit Breaker

SCON

Power Supply Input Connector

Earth Leakage Breaker o mr— L1 i

artn Lea ag‘i_"ea e Noise Filter *?E _:fi L2 } Motor Power Unit
: i |wd—L1c

/{ | Vo } Control Power Supply
! ‘ ( |mr— L2C
D P Vo
tC|m— PE
Surge Protector

Groundiné resistance at 100Q or less
(Grounding Class D)

(Note) The power voltage of the controller (100V AC or 200V AC) cannot be changed.

[2] Brake Power Supply Circuit

24V DC SCON

BK PWR
Brake Power Supply Connector

(Note) Supply 24V DC if the used actuator is equipped with a brake.
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2.33

[3] Actuator emergency stop circuit (System 1/0O Connector)
As an example of a circuit, cases of 4 conditions are shown. Select from 3) or 4) for CGB/LCG

type.

1) Operate the actuator using only the emergency stop input on the teaching tool

2) Operate the actuator by making the emergency stop input (EMG-) on the equipment and
teaching tool activated

3) Stop supplying external motor power at emergency stop input

4) Shut off the motor power externally by inputting the emergency stop with using two units of

controllers or more.

1) Operate the actuator using only the emergency stop input on the teaching tool

e Circuit Example

Emergency Stop
?‘@ Switch of Teaching
"] Tool
SCON
System I/0 [~ 5 |si0 connector
Connector
51 _(_ 1

Teaching Tool
Connection D
Circuit (Conta

etection | Dedicated
cto for
pens

emergenc!
€9 _( k= 2 when connected) stop gircui%/
24V
A :.f; (= : M |
c(j= Lt
Drive Cutoff
Circuit

Wiring conducted
at delivery

e Wiring Image

SCON Touch Panel
- Teaching, etc.

The emergency stop
switch is activated.

SIO Connector

System I/O Connector

2) Operate the actuator by making the emergency stop input (EMG-) on the equipment and

teaching tool activated
e Circuit Example

External Emergency SCON
Stop Switch

Wiring conducted —|
at delivery

%

Emergency
Stop Switch of
Teaching Tool

e Wiring Image

External Emergency

Stop Switch

System I/O
Connector

SIO Connector

System 1/0 | b il |SIO Connector
% Connector
——
I T e
Teaching Tool g?grlcate
Connection Detection emergen
Circuit (Contact open cy stop
<2 { x 2 when connected) circuit
~—a B+ lm 3 24v
EIG-| gl g
s U %,
Drive Cutoff

Circu

SCON

-

salAl
s

it

Touch Panel Teaching, etc.

The emergency stop
switch is activated.
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2. Wiring .

2.33

3) Stop supplying external motor power at emergency stop input

94

Emergency stop switch

24v for the teaching pendant ov
CIJ
MO
Emergency Emergency Ll
stop reset stop switch EMG ?_l_l_\EMG B
switch Py
ITI <, @ ’—Pstem 1/0 connector SIO connector
! _ y 81 1 5 8
“_CR»] I <- ('the 3)
*~—— Emergency
stop circuit
82 <- 2 exclusive use
EMG* | | g | 3 24y
|€R1(No|e1)EMG_ >
&: (Note 4) J7
AC power supply | Motor Power
Mcq Note 2I)_1 i:put connector : Cutoff Relay
AC100V \I\ (| > }Motor power
AC200V L2 2 p | supply
L1C 3 -
¥~ | Control power
L2C 4 > }supply
CR1 (Note 1)
g
CR1 MC1
D—o
Note 1 The power rating of the motor power-off relay turning ON/OFF with contact CR1 is 24V
DC and 10mA or less.
Note 2 Connect such as a connector to L1/L2 terminals when cutting off the motor power
source externally.
(CBJ/LC type are equipped with the drive cutoff relay mounted inside the controller.)
Note 3 CGBJ/LCG type are not equipped with a relay to enable to automatically identify a
teaching tool was inserted and switch the wiring layout. (The system 1/O connector
does not get short-circuited between S1 and S2 terminals even if a teaching tool is
removed.)
The controller on CB/LC type automatically identifies that a teaching tool was inserted.
(Short-circuit is made between S1 and S2 terminals inside the controller once
connection is detected.)
Note 4 Since there is no motor power cutoff relay in CGB/LCG type, make sure to establish a

cutoff relay externally.
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4) Shut off the motor power externally by inputting the emergency stop with using two units of
controllers or more.

Note 1

Note 2

Note 3

Note 4

24V ov
Emergency stop switch
for the teaching pendant
EMG A EMG B
Emergency stop Emergency stop (I I\
resle_tﬁ'W'tCh switch System 1/0 |_\/ SIO connector
| e | connecter 5 8
RN HO) s1 { -l
CR1 J/ (Note 3)
S2| - - 2 Emergency stop circuit
EMGH+ > exclusiveI use 24V
(Note 1) (|
CR1 EMG-| ~
\\\ |
I AC power supply | Mc;tc;fr pc|>wer
AC100V MC1(Note 2) | input connector | CUlCNTEIaY (Note 4
AC200V L1 /- N
@ \I\ (|- ] Motor
L2
C- 2 » | power supply
L1C 3
( = » ) Control
L2C | /| = 4 » | power supply
\ L
System I/0 SIO connector
1 _c;mnecter 5 8
e
{ |
(Note 3)
S2| - 2
~ EMG+_E sk
CR1(Note1) EMG- & 4
+— AC power supply
AC100V MC1(Note 2) I input connector
AC200V L1/ 1
Q 1 Tl
L2| ~ 2
(™=
L1C| 3
L -‘:
L2C|
L™
CR1(Note 1)
CR1 MC1

The power rating of the motor power-off relay turning ON/OFF with contact CR1 is 24V
DC and 10mA or less.

Connect such as a connector to L1/L2 terminals when cutting off the motor power source
externally.

(CBJ/LC type are equipped with the drive cutoff relay mounted inside the controller.)
CGB/LCG type are not equipped with a relay to enable to automatically identify a teaching
tool was inserted and switch the wiring layout. (The system 1/O connector does not get
short-circuited between S1 and S2 terminals even if a teaching tool is removed.)

The controller on CB/LC type automatically identifies that a teaching tool was inserted.
(Short-circuit is made between S1 and S2 terminals inside the controller once connection
is detected.)

Since there is no motor power cutoff relay in CGB/LCG type, make sure to establish a
cutoff relay externally.
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[4] Motor « Encoder Circuit

1)

2)
24V DC

96

Connection of Short-Axis Robot (excluding RCS2-RA13R equipped with brake/loadcell and

NS Series equipped with brake)

SCON
— | _ Encoder cable ™"

PG Pl
Encoder | | |
Connector =~

MOT T . .
Motor '

! ] =

Connector L__| - Motor Cable M2

Note 1 Applicable Encoder Cable types ooo : cable length Example) 030 = 3m
Actuator Type Cable
For Single Axis Robot Connection CB-X1-PAooo

For connection of Short-Axis Robot with LS type

CB-X1-PLAooo

For ISWA Connection

CB-X1-PAooo-WC

For connection of NS/Linear Servo/RCS2

CB-X3-PAooo

For connection of NS/Linear Servo/RCS2 equipped with LS

CB-X2-PLAooo

For RCS2-RA13R or RCS3 equipped with loadcell

CB-RCS2-PLLAoOO

For RCS2-RA13R or RCS3 equipped with loadcell (robot cable)

CB-RCS2-PLLAooo-RB

Note 2 Applicable Motor Cable types ooo : cable length

Example) 030 = 3m

Actuator Type

Cable

For Linear (except for Large Type)

CB-X-MAooo

For Large Type Linear

CB-XMC-MAooo

For Single Axis Robot Connection

CB-RCC-MAooo

For Single Axis Robot Connection (robot cable)

CB-RCC-MAooo-RB

CB-XEU-MAooo

T ET

CB-RCS2
-PLAooo

(Equipped with

* NS Type

* RCS2-RA13R

brake)

T

[Example]
RCS2-RA13R

For ISWA
Connection of RCS2-RA13R actuator equipped with brake or NS-type equipped with brake
ov 24V DC Brake Box
(RCB-110-RA13)
~-4--,CONTROLLER1
SCON — {Encoder Input
Brake Power +-4--*Connector
{Supely Connector | ;-1 -1Limit Switch
*--f--“Connector
=-BK+ PWR--m
______________ ACTUATOR1  ..4--,
Encoder Output
....Connector i
PG o L (|=— 24VIN OV —m
] ] L R e s o
Encoder : ! .. CONTROLLER2
Connector ! [ ——— i Encoder Input
. CB-RCS2 ..« Connector
-PLAGes 5 Limit Switch
"= Connector
MOT et ACTUATOR2; -+
Motor I Encoder :
Connector . Connector
1 1
1 1

CB-RCC-MAooo
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[5] PIO Circuit

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

BK -4 (20B)

" No connector

BR -3 (1B)
BK -2 (20A)

[ No connector

BR -1 (1A)

L

Bottom Line

Top Line

Flat Cable (20-core) x 2

Half Pitch MIL Socket
HIF6-40D-1.27R (Hirose Electric)

/I\ Caution:

When having a conduction check on the flat cable, make sure not to spread out
the inside of the connector female pins. It may cause a contact error and may

disable normal operation.

PL-1
Home Return %\W(
Torque Limit Select %\W(
Compulsory Stop —— ~———(

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

Servo ON >—\c;|'\j—'1r(
Resett—— ~——-— —(

Deviation Counter Cleart—— ;

Brake Control Releasef—— ~~ER—2_.(

Operation Modet—— ~———H

Datum Position Movement Commnad &(

Wk

24V DC(NPN Type)

SCON OV(PNP Type)
P10 Connector
-"Ii P24 pWRL‘f— )% System Ready
m2A poy sv2B m ) RD-3 M lsen6 ON Status
-137A INPLi- )% Position Completion
-:4ﬁA HEND%‘ )%—Home Return Completion
-F’i SON TLRi:*- )% Torque Under Control
=6 pes  caLMEBim MBS T aam
= /A povE ‘EMGSLE—im )% Emergency Stop Status
-187 TL RMDS&%- )iGL:}—« Operating Mode Status
-lgi CSTP  ALM1 &:- )ﬁM{:}—‘ Alarm Code Output 1
= 10ARGIR  ALM210B. ()i BK3 Alarm Code Output 2
w AR ALMa1Blm ) BR4 M L) Code Output 4
=128 pyop  ALme12Bim 3 RD-% 7 {ajam Code Output 8
Hi 13A RsTR NC/*ALML@- )% Overload Alarm/Light Error Alarm Output
-:1& REND@- )L—Datum Position Movement Complete
-:15A ZONE1 H']SB: 2] GN-4 F—tZone 1
w164 zoNE216Bim )i BLod P L700e 2
-_l'ﬂ @- i PL-4
- 18A 18Big |31 GY-4
119A 19B! |y WT-4

=120A N20Big [} BK-4 JOV

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.
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2.33

[6] Circuits for Pulse Train Control
e When Host Unit is Differential System

SCON
PULSE
Connector for Pulse Train Control
Host Unit CBSCPIOS L= ne
Positioning Unit it %:-I HrNC
[} [
| L pA— | | )it PP
Pulse Command% ! ! [ / 1 4 iR
(Line Driver (| ™ N v H 5! m | /PP
: 26C31 or equiv.) HC | L p— : Lm | Y4 NP
(| me . 6 | /NP
___________________ 1= ! |I ', v |' ', 1 1
Counter Unit -E i E ': R E ': 7i i
<Eﬁ .: R : " )}I_;:'::i] A-Phase Feedback Pulse
1 Ly " | J 1 | el PATH
! ! [ A L 9 1N
(Line Receiver (| ™ i / i 10! " )T BFB ] B-Phase Feedback Pulse
: 26C32 or equiv.) H-C| T — — v Lm | J4/BFB
I I
. [ N : ™ 1N
B ! Vo [ 1 12! Tz ]Z-Phase Feedback Pulse
(| T T 5™ [ 2ir/zFB
< e
< e o
OV(COM) _T_ ——¢ Cable Clamp

Grounding resistance at 100Q or less

(Note) Lay out also OV (COM) if it exists on the host unit.

e When Host Unit is Open Collector System
AK-04 (option) is required for pulse train input. JM-08 (option) is required for pulse train output.

SCON
Pulse PULSE
0V 24V DG Converter Connector for Pulse Train Control
Host Unit AK-04 CB-SC- [1 g
option) PIOSooo 21 )T_ NC
=e A A == )':__ NC
1|24V PP[1 :" /\l'.‘ 3'I}L—PP
oV 20V/PP2:‘V/ :' 4:I}L—/PP
alpp NP3 1Y A [ 51|
= L) - ()1 NP
Pulse —Cg. 4| NP /NP4E‘;U/ ':‘. 6 a5t NP
Command Pulse P P ! !
Converter | T ! !
JM-QS " [ | |
oV option) ' ! 1 ! ! !
24vDe o124V PP|1 | E ni E 7 m|5i AFB
5 ol ov pp[2 ! :u/ L 8 i m Y ars A-Phase Feedback Pulse
1 1 1 1
PP NP[3 1 ! 9 i
P =(|m ; - .'%-BFB]
B-Ph F k Pul
=(|m 4| NP /NP|4 | :\// | : no ‘m|>i BFB ase Feedback Pulse
24V DC I ER CR A (VI SV /-
u* 2|ov /PP[2 ! :\// L2 g pu Z-Phase Feedback Pulse
1 ! 1 1
= 3|PP NP[3 i1 i P
=< e melett 1]
1 1
Counter Unit C|m i I: N i I: 13 !. )_i__ oV
= ‘.lu/ i 14:.};__0\/
[ [
ov L Cable Clamp

= Grounding resistance at 100Q or less

& Caution: Use the same power source for the host open collector input and output, AK-04 and
JM-08.
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[7] Regenerative Units Circuit

SCON Regenerative Units
REU2 (RESU-2, RESUD-2)

J

CB-SC-REU010

RB RB IN
Regenerative "1 --1--
Units Connector

CB-ST-REU010 A

Regenerative Units
REU1 (RESU-1, RESUD-1)

J

RB IN

RB OUT

—————




2. Wiring .

24 SCON-LC/LCG Type

241 Wiring Diagram (Connection of Construction Devices)

[1] Basic Wiring Diagram

Load
(Note 1)
Regenerative Resistor Unit Load (e.g.) Lamp)
(REU-2 : option) (e.g.) Relay)
Required depending . I Load M€ "
on usage condition LED Display ‘ i (e.g.) Switch)

[Refer to 1.5.3 Regenerative Unit]
Lo S‘ [ O PLC (Note 1)

CB-SC-REU010

1/0 Control [
Power SuppI)(/Nme K | Teaching pendant (option)

CB-ST-REU010

.-E:EEC__

I

e

3 B S

=
=
= %
T I
= L Flat Cable
(Accessories) I
--g:b:‘— [
@ = : 30 1
@ © o = '
e {llL. @ ol | X3
@ : oy [
oll. .I I
L] © o :{:l
1A1 Power -
Regenerative Resistor Unit Connector 0 e 0 DC24v PC Software (option) Nete")
(REU-1 [for secondary unit] : option) 8 o Power Supply for Brake
olll® = It is necessary when actuator with brake
(0]
Power Source /| [led LB~
Single Phase
100V AC or
200V AC FG Connection
Terminal Actuator
([ | I [%
CE ” . |

Note 1  Please prepare separately.

If using RCS2-RA13R or NS Type for the actuator and the option shown in the table is applied, the
wiring between the actuator and the controller will differ from the basic wiring layout. Shown in the
table is the relation of the option and wiring layout.

o : Equipped x : Not Equipped

Option
Brake Loadcell

Model Name Wiring Layout between Actuator and Controller

X 1)

RCS2-RA13R

o
o) 3)
x

Basic Wiring Diagram

- 1)

X|O[X]|O|[X]|O

NS

- Basic Wiring Diagram

/I\ Caution: Make sure to turn the power to the controller OFF when inserting or removing the
connector that connects the PC software or touch panel teaching.
Inserting or removing the connector while the power is turned ON causes a controller
failure.
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Wiring Layout for RCS2-RA13R or NS Type with Option (between actuator and controller)
1) RCS2-RA13R Equipped with Brake, with no Loadcell, or NS Actuators with Brake

@E@@ [

24V DC

Power Supply for Brake

00000000 @ﬂm ® © ©|O

Absolute Battery
(for Absolute Type)

CB-RCS2-PLA010
(enclosed to Brake Box)

é Connect to back side

Brake Box

RCS2-RA13R

—— (with Brake)

2) RCS2-RA13R Equipped with no Brake, with Loadcell

CB-RCS2-PLLA

g

(6666

I
[ecoooo00| o s @ Be]
IE===11a 5 ()

] ] RCS2-RA13R

Absolute Battery [D
(for Absolute Type)

E’ (with Loadcell)

il

3) RCS2-RA13R Equipped with Brake and Loadcell

[©]

EEOH

1 Power Supply for Brake

-+ EER 24V DC

CB-RCS2-PLLA

©0000009| 0@ 6 & 0]

Absolute Battery
(for Absolute Type)

CB-LDC-CTL***-JY

I— - i

é Connect to back side

Brake Box
RCB-110-RA13-0

RCS2-RA13R
(with Loadcell and Brake)

I—
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2.4.2

I/0 Signals in LC Type

The table below shows the signal assignment of the flat cable. Follow the following table to connect the external
equipment (such as PLC).
Refer to LC Ladder Programing Manual (ME0329) provided separately for how to assign memories
in built-in ladder or how to use it.

102

EQ Category| 1/O No. Signal Name Function Description Fsizlciggannst
1A 24V Power Supply  |[Power Supply for /0O +24V

2A 24V Power Supply  |Power Supply for /0O +24V

3A NC Not used _
4A

5A INO X000

6A IN1 X001

7A IN2 X002

8A IN3 X003

9A IN4 X004

10A IN5 X005

1A IN6 X006 They are 24V general-purposed input

12A | General IN7 X007 terminals.

13A Input INS X008 Assign to the built-in ladder and use them if

14A IN9 X009 necessary.

15A IN10 X00A

16A IN11 X00B

17A IN12 X00C

18A IN13 X00D

19A IN14 X00E Lgelfg;g; i
20A IN15 XO00F Programing Manual
1B ouTo Y000 provided
2B OuUT1 Y001 separately
3B ouT2 Y002

4B OouUT3 Y003

5B ouT4 Y004

6B ouT5 Y005

7B OuUT6 Y006 They are 24V general-purposed output

8B | General | OUT7 Y007 terminals.

9B Output ouTs Y008 Assign to the built-in ladder and use them if

10B ouT9 Y009 necessary.

11B ouT10 YO00A

12B OuUT11 Y00B

13B ouT12 Y00C

14B OuUT13 Y00D

15B ouT14 YOOE

16B ouUT15 YOOF

178 NC Not used —
18B

19B ov Power Supply  |Power Supply for 1/0 OV
20B (W% Power Supply  |Power Supply for /O OV




243 Wiring

[11 Main Power Circuit

L1 L2

Circuit Breaker

SCON
Power Supply Input Connector
Earth Leakage Breaker (| m— L1 .
g - Noise Filter *?E -2 } Motor Power Unit
] 1 |mH—L1C
/{ | Vo } Control Power Supply
! ‘ ( |w— L2C
D P Vo
(| w— PE
Surge Protector

Groundiné resistance at 100Q or less
(Grounding Class D)

(Note) The power voltage of the controller (100V AC or 200V AC) cannot be changed.

[2] Brake Power Supply Circuit

24V DC SCON

BK PWR
Brake Power Supply Connector

(Note) Supply 24V DC if the used actuator is equipped with a brake.

103



2. Wiring .

243

[3] Actuator emergency stop circuit (System 1/0O Connector)
As an example of a circuit, cases of 4 conditions are shown. Select from 3) or 4) for CGB/LCG

type.

1) Operate the actuator using only the emergency stop input on the teaching tool

2) Operate the actuator by making the emergency stop input (EMG-) on the equipment and
teaching tool activated

3) Stop supplying external motor power at emergency stop input

4) Shut off the motor power externally by inputting the emergency stop with using two units of

controllers or more.

1) Operate the actuator using only the emergency stop input on the teaching tool

e Circuit Example e Wiring Image
Emergency Stop
?‘@ Switch of Teaching
"] Tool
SCON )
SCON . Touch Panel Teaching, etc.

System 1/0 Connector | e N |SIO Connector

51 -(l- 1
Teaching Tool .
Connection Detection | Dedicated - Th t
Circuit (Contact opens feor;er onc i € emergency stop
5 L 2 when connected) stop iy A switch is activated.
-
24V o
- Lo (|m 3 ) | _:_' SIO Connector
Aee-| ol |4 4 =
o™ Lr 3, :
Drive Cutoff

ircui System 1/0O Connector
Wiring conducted Circuit
at delivery

2) Operate the actuator by making the emergency stop input (EMG-) on the equipment and

teaching tool activated

e Circuit Example Emergency
?@ Stop Switch of
=" Teaching Tool

External Emergency

Stop Switch SCON
<=® CS:\é&r‘.]t:g::tI(l)rO | s sl ol |SIO Connector
' S1 T: 1
-I'/ Teaching Tool ¥
Connection Detection |Dedicated
Circuit (Contact opens |for
& when connected) Sgggfcr:ﬁty
Wiring conducted —} | -
at delivery EllG+ (jm )
ElG- | ~ 4
i U ol
Drive Cutoff
e Wiring Image Circuit
External Emergency SCON
. b
Stop Switch g Touch Panel Teaching, etc.
System 1/O
Connector The emergency stop

switch is activated.
SIO Connector
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3) Stop supplying external motor power at emergency stop input

Emergency stop switch

24v for the teaching pendant ov
T
MO
1
Emergency Emergency
stop reset stop switch EMG ?H{EMG B
switch Py
m T System /O connector SIO connector
1
J <@ st F~ﬁ- 1 s -8
CR1 1= \ (Note 3)
- Emergency
stop circuit
82 <- 2 exclusive use
EMG* | | g | 3 24y
\|
|€R1(No|e1)EMG_ clola
Nl (Note 4) J7
AC power supply | Motor Power
MG (Nete 2 input connector | Cutoff Relay
L1 (A1 N
AC100V \I\ - Motor power
AC200V L2 2 p | supply
L1C 3 -
¥~ | Control power
L2C 4 > supply
CR1 (Note 1)
]
CR1 MC1
g
Note 1 The power rating of the motor power-off relay turning ON/OFF with contact CR1 is 24V

Note 2

Note 3

Note 4

DC and 10mA or less.

Connect such as a connector to L1/L2 terminals when cutting off the motor power
source externally.

(CBJ/LC Types are equipped with the drive cutoff relay mounted inside the controller.)
CGBJ/LCG Types are not equipped with a relay to enable to automatically identify a
teaching tool was inserted and switch the wiring layout. (It does not get short-circuited
between S1 and S2 terminals even if not connected.)

The controller on CB/LC Types automatically identifies that a teaching tool was inserted.
(When there is nothing plugged in, S1 and S2 are short-circuited inside the controller.)
Since there is no motor power cutoff relay in CGB/LCG Types, make sure to establish a
cutoff relay externally.
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243

4) Shut off the motor power externally by inputting the emergency stop with using two units of

Note 1

Note 2

Note 3

Note 4

106

controllers or more.
24V ov

Emergency stop switch
for the teaching pendant
EMG A EMG B
Emergency stop Emergency stop (I I\
resle_tﬁ'W'tCh switch System 1/0 |_\/ SIO connector
| e | connecter 5 8
RN HO) s1 { -l
CR1 J/ (Note 3)
S2| - - 2 Emergency stop circuit
EMGH+ > exclusiveI use 24V
(Note 1) (|
CR1 EMG-| ~
\\\ |
I AC power supply | Mc;tc;fr pc|>wer
AC100V MC1(Note 2) | input connector | CUlCNTEIaY (Note 4
AC200V L1 /- N
@ \I\ (|- ] Motor
L2
C- 2 » | power supply
L1C 3
(|m » 1 Control
L2C | /| = 4 » | power supply
\ L
System I/0 SIO connector
1 _c;mnecter 5 8
e
{ |
(Note 3)
S2| - 2
~ EMG+_E sk
CR1(Note1) EMG- & 4
+— AC power supply
AC100V MC1(Note 2) I input connector
AC200V L1/ 1
Q 1 Tl
L2| ~ 2
(™=
L1C| 3
L -‘:
L2C|
L™
CR1(Note 1)
CR1 MC1

The power rating of the motor power-off relay turning ON/OFF with contact CR1 is 24V
DC and 10mA or less.

Connect such as a connector to L1/L2 terminals when cutting off the motor power source
externally.

(CBJ/LC Types are equipped with the drive cutoff relay mounted inside the controller.)
CGB/LCG Types are not equipped with a relay to enable to automatically identify a
teaching tool was inserted and switch the wiring layout. (It does not get short-circuited
between S1 and S2 terminals even if not connected.)

The controller on CB/LC Types automatically identifies that a teaching tool was inserted.
(When there is nothing plugged in, S1 and S2 are short-circuited inside the controller.)
Since there is no motor power cutoff relay in CGB/LCG Types, make sure to establish a
cutoff relay externally.
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[4] Motor  Encoder Circuit

1)

2)

Connection of Short-Axis Robot (excluding RCS2-RA13R equipped with brake/loadcell and

NS Series equipped with brake)

SCON

— | _ Encoder cable ™"

PG Pl

Encoder | | |

Connector "=~

MOT Y , -

Motor \ |_|]:|_—m@ | _]
Lo L =1

Connector L__| - Motor Cable M2

Note 1 Applicable Encoder Cable types ooo : cable length Example) 030 = 3m
Actuator Type Cable
For Single Axis Robot Connection CB-X1-PAooo

For connection of Short-Axis Robot with LS type

CB-X1-PLAooo

For ISWA Connection

CB-X1-PAooo-WC

For connection of NS/Linear Servo/RCS2

CB-X3-PAooo

For connection of NS/Linear Servo/RCS2 equipped with LS

CB-X2-PLAooo

For RCS2

CB-RCS2-PAnoo

For RCS2-RT/RA13R

CB-RCS2-PLAoOO

For RCS2-RA13R or RCS3 equipped with loadcell

CB-RCS2-PLLAcoo

For RCS2-RA13R or RCS3 equipped with loadcell (robot cable)

CB-RCS2-PLLAcoo-RB

Note 2 Applicable Motor Cable types ooo : cable length

Example) 030 = 3m

Actuator Type

Cable

For Linear (except for Large Type)

CB-X-MAooo

For Large Type Linear

CB-XMC-MAooo

For Single Axis Robot Connection

CB-RCC-MAooo

For Single Axis Robot Connection (robot cable)

CB-RCC-MADoo-RB

For ISWA CB-XEU-MAooo
Connection of RCS2-RA13R actuator equipped with brake or NS-type equipped with brake
24V DC oV 24V DC Brake Box oV
(RCB-110-RA13) CB-RCS2
~-1--,CONTROLLER1 -PLAooO
SCON {Encoder Input
Brake Power *-=--*Connector * NS Type
_Siu_)p_)ly_c_o_nﬁggt_o_r__ -1--:Limit Switch * RCS2-RA13R
*-=[--'Connector (Equipped with brake)
=-BK+ PWR--=m
______________ ACTUATOR1 ...,
Encoder Output § | e
Connector L
PG S (| 24VIN OV —m )
Encoder v |\ "CONTROLLER2
Connector ! I CB.ROS2 i Encoder Input Q
o - ..+ Connector
-PLAGE F+ Limit Switch
"= Connector
MOT r-Fs ACTUATOR2 ;-
Motor v Encoder :
Connector b — Connector [Example]
- RCS2-RA13R

CB-RCC-MAooo
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[5] PIO Circuit

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

L

BK -4 (20B)
No connector _——— Bottom L|ne E g
BR -3 (1B) =
BK -2 (20A) g ‘g’
No connector —— Top Line 58
- pE— Half Pitch MIL Socket
BR -1 (1A) —_ HIF6-40D-1.27R (Hirose Electric)

Flat Cable (20-core) x 2

&Caution : When having a conduction check on the flat cable, make sure not to spread out the
inside of the connector female pins. It may cause a contact error and may disable
normal operation.

OV(NPN Type) 24V DC(NPN Type)
24V DC(PNP Type) OV(PNP Type)
PIO Connector
BRI lmlA posa  yo00 1B w|)BR3 7 |
24V DC| RD-1 :C i 2A P4 Y001 2B + )ERD-B :'_‘
SUpply  OR-1 1| & 3A v002 3B _g|3iOR-3 — |
YW-']:[ L 4A Y0034B *'DEYW—3 :'_‘
SN-Ti(lw5A xo00 Y004 3B g3 OR3 7
BL-1 1|2 6A xo01 Y005 6B g[yiBL-3 — |
PL-1 EC*I7A X002 Y0067B "DEPL-3 :'_‘
CY-1.(|BA x003 Y007 8B 4|3 CY-3 M
WT-1 1 la9A x004 Y008 9B |y WT-3 1
BK- 1 E(‘E1OAXOO5 Y009 1OB-E )EBK-3 1
BR'ZE(—'“AXOOB Y00A11B-'>EBR-4 1
RD- 2 i(—'12Axoo7 YOOB1ZB*' )iRD—4 :'_‘
OR-2 | | 13Ax00s  Y00C13B g|y i OR-4 1
YW-2 1l 14A %009 yooD14B |y YW-4 3
GN_2§(-E15AXOOA YOOE1SB!:>EGN'4 4
BL-2 EC*‘16AXOOB YOOF 168*' )EBL-4 ]
PL-2 || 4 17A xgoc 17B |31 PL-4
GY-2 (| 18A yo0p 188 ; |3i GY-4
WT- 2 ( _ 19A x00E N19B jEWT-4
BK-2 || m20A x00F N20B o )ijg\:pply

Wk

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.
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[6] Regenerative Units Circuit

SCON Regenerative Units
REU2 (RESU-2, RESUD-2)

4

CB-SC-REU010

RB RB IN

Regenerative
Units Connector

Regenerative Units
REU1 (RESU-1, RESUD-1)

4

RB IN

RB OUT

—————
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2. Wiring .

243

[71 Multi-function Connector

1) When Host Inputting Feedback Pulse with Line Receiver

SCON
i- }_
2aly
Tl w N
RS485 - J | Serial Communication 2
Transcelv%— —m| > T_; (S102)
Sal> .
C N 7 | 3-}AFBY
< : \;! g: )):-.’AFB. A-Phase Feedback Pulse
(Line receiver /_( Ll i o FTBFB | B-phase Feedback Pulse
26C32 or equiv. . O— | = = — +/BFB.
1 N -
(|- ] i 1 ZFB | z-phase Feedback Pulse
O—(|m — 1 F1ZFB)
: T
- - 0V

0V (CoM)

2) When Host Inputting Feedback Pulse with Open Collector
It is necessary to pulse converter (JM-08 : Option).

DC24V
Pulse Converter
DC24V ov JM-08 (Option)
g 1f24v PH[1 7
2ov /PP[2 8 o
4 (| m 3pp NP|3 9
—=(|m 4NP /NP4 10 o
DC24V 1[24v PP[1 1
}1%2 2lov /PP[2 12
| 3|PP NP|3
4|NP /NP|4
" 13 -
.
&7_( :I 14 o
ov _|

TITTITT

i o

SCON

AFB
] A-Phase Feedback Pulse
/AFB

BFB
] B-Phase Feedback Pulse
/BFB

ZFB] Z-Phase Feedback Pulse
/ZFB

%
%

& Caution: Use the same power source for the positioning unit of the host and JM-08.
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2.5 Wiring Method (Controller for Motors of up to 750W)

* Refer in Section 2.6 for the controller for motors of 3000W and above.
2.5.1 Wiring of Power Circuit

Power Supply Type Specifications Reference
Motor Power Supply | 100V Specification : 100 to 115V AC +10% 50/60Hz
Control Power Supply | 200V Specification : 200 to 230V AC +10% 50/60Hz

2.5.1.1 Main Power Supply Circuit (Power Supply Connector)

Supply the appropriate power from the following considering the controller type.
Loaded current may differ depending on the connected actuators. Select a circuit breaker and
leakage breaker that can apply to the specifications. [Refer to Section 1.2.3 to 1.2.4]

e Wiring Image

AC100 to 115V
AC200 to 230V (Note) Voltage cannot be changed after purchased.

Circuit Breaker
(please prepare
separately)

IA!E
Leakage Breaker Clamp %
(please prepare Filter ¥
separately) (please A
prepare ¥ ;f
Noise Filter separately) -1 é’f
(please prepare separately) | f i
Surge Protector ( S \ N
(please prepare () Power Supply
separately) Connector
Parts Name Model Supplier Position to attach
NAC-10-472 ") COSEL Attach in range of
1) | Noise Filter Notey | SOSHIN ELECTRIC [300mm or less from
NF2010A-UP CO..LTD controller

Attach as close as
possible to controller

Surge VA o\ : Okaya ELECTRIC |Attach at the input
3) Protector R*A*V-781BWZ-2A CO.,LTD terminal of noise filter

Note It is the model code when one unit of noise filter is connected to one unit of SCON.

2) | Clamp Filter | ZCAT3035-1330 TDK

& Caution: For the noise filter in 1), it is recommended to have one unit connected to one unit of
SCON.
* Refer also to the [reference] in the next page.
Attach 2) and 3) if necessary considering the noise environment and the power
supply condition. It is recommended to attach them even though it is not mandatory.
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2. Wiring .

251

[Reference 1] Caution When Connecting Multiple SCON Units to One Unit of Noise Filter

& Caution: When connecting several units of SCON to one unit of noise filter, make sure
that each device in the equipment would not get any influence of noise. Also,
considering the case that they get influence of noise, ensure space so noise
filters or noise prevention component can be additionally allocated.

*

The contents above are not something that guarantees normal operation of the
equipment. Check carefully in the actual operational conditions.

[Reference 2] Caution When Selecting Noise Filter

Consider two points as stated below when you select a noise filter.

Please contact the supplier of each noise filter for details.

1) Allowable Current : The power current ™" of the controller should be in the range of the
allowable current of the noise filter.

@ Allowable Current of Noise Filter > Rated Current Amperage of Connected Controller

Note 1 : Rated Current Amperage of SCON = Motor Current Amperage +
Control Current Amperage
As the rated current amperage differs depending on the connected actuator
(motor), it is required to check in the section of 1.2.2 Current Amperage and
Heat Radiation for the necessary current value.

2) Attenuation Characteristics : A noise filter which possesses the similar attenuation
characteristics to the noise filter code stated in the previous
page should be selected. The attenuation characteristics of
each noise filter is open to the public by each supplier.

For example, shown below is the graph of the attenuation
characteristics of NAC-10-472 that IAl recommends.

NAC-10-472
M Attenuation Characteristics (Static Characteristics) Normal Mode
0 Common Mode
20
[y
=,
o 40
~
E VANl
S 60 S
5 [
S 80 maE
g bt T
= I~
< 100
120
0.1 1 10 100
Frequency [MHz]
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2.51

e Wiring Method

Connect the power supply to the enclosed connector
(Model code: MSTB2.5/6-STF-5.08: Phoenix Contact).
See below for how to lay out the power supply wires.

1) Loosen the terminal screw with using such as a slotted screwdriver to open up the inlet.

2) Reveal the sheath for 7mm on the cable that satisfies the cable diameter complies the
specification shown in the table below and put it in the inlet.

3) Tighten the terminal screw with using such as a slotted screwdriver. The inlet closes and affixes
the wire.

4) Connect all the wires in the same manner and insert the enclosed connector to the power
connector.

1) Loosen the screw
with a slotted screwdriver

P N
N

2) Insert wire

3) Tighten the screw with
a slotted screwdriver

%,
W
%

3) Plug in the enclosed connector to —T=
the power connector on the
controller side

Power Supply Connector (PWR)

Wire Inlet”

Pin No. | Signal Name Contents Applicable cable diameter
1
2 t; Motor AC power input 2.0mm2 (AWG14)
3 L1C :
Control AC power input 0.75mm2 (AWG18)
4 L2C
5 NC Unconnected
6 PE Protective ground line 2.0mm2 (AWG14)
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2. Wiring .

2.5.1.2 Brake Power Supply (Brake Power Supply Connector)

Supply 24V DC £10% and 1A max. when using an actuator equipped with a brake.

e Wiring Image

24V DC power Supply
(please prepare
separately)

e Wiring Method
Connect the power supply to the enclosed connector (Model code: MC1.5/2-ST-3.5: Phoenix
Contact).

See below for how to lay out the power supply wires.
1) Loosen the terminal screw with using such as a slotted screwdriver to open up the inlet.

2) Reveal the sheath for 7mm on the cable that satisfies the cable diameter complies the
specification shown in the table below and put it in the inlet.
3) Tighten the terminal screw with using such as a slotted screwdriver. The inlet closes and

affixes the wire.
4) Connect all the wires in the same manner and insert the enclosed connector to the power

connector.

1) Loosen the screw
with a slotted screwdriver

rd a—
(2) Insert wire |

o

W
&

24V
= ov
N,
N
[ 3) Tighten the screw with ]
a slotted screwdriver
Brake Power Supply Connector
Pin No. | Signal Name Contents Applicable cable diameter
BK+ 24V DC power supply input 9
PR 24V DC ground 1.25 to 0.5mm2 (AWG16 to 20)
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2.51

e For Actuators Necessary to Have Brake Box
When connecting RCS2-RA13R, it is necessary to have a brake box (RCB-110-RA13-0)

connected.

[Refer to Section 1.5.4 for details of the brake box.]
Supply 24V DC and 1A max. as the power supply for the brake box.

a

Q

LAY [r=i=um
28 BRAKE QUTPUT

The way to layout wires on the
connector enclosed in the brake
box (MC1.5/2-STF-3.5: Phoenix
Contact) is the same as that

described in [3].

/

24V OV
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2. Wiring .

2.5.2 Wiring for Emergency Stop Circuit (System 1/O)

Make sure to construct the wiring of the emergency stop circuit considering the suitability to the
Safety Category of the whole system.

e Wiring Image

Note 1

Note 2
Note 3

Note 4

(%(r)’gc‘sl)rgency Stop Circuit

SCON
Teaching Tool Connection
Detection Circuit Teaching pendant
(Contact opens when
connected)™* " o
Emergency Stop 7\ S1 \ < ®
1 Circuit ™2 Y N \‘ ““““““ ~J
()| S2 [T
VR EMG+  Built-in
N\ 24V
m EM G_(Note 3)

(Driving source cutoff)

Y

CGB/LCG type are not equipped with a relay to enable to automatically identify a
teaching tool was inserted and switch the wiring layout. (It does not get short-circuited
between S1 and S2 terminals even if not connected.)

The controller on C/LCB type automatically identifies that a teaching tool was inserted.
(When there is nothing plugged in, S1 and S2 are short-circuited inside the controller.)
Construct the circuit considering the safety category of the whole equipment.

Make sure to construct the emergency stop circuit using the built-in 24V (EMG+
Terminal) output for EMG- Terminal.

There is no motor power cutoff relay in CGB/LCG type.

[Refer to Chapter 10 for conformance to Safety Category.]
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e Wiring Method

Connect the wires for operation stop (System I/0O Connector) to the enclosed connector (Model

code: FMC1.5/4-ST-3.5: Phoenix Contact).

See below for how to lay out the power supply wires.

1) Loosen the terminal screw with using such as a slotted screwdriver to open up the inlet.

2) Reveal the sheath for 10mm on the cable that satisfies the cable diameter complies the
specification shown in the table below and put it in the inlet.

3) Tighten the terminal screw with using such as a slotted screwdriver. The inlet closes and
affixes the wire.

4) Connect all the wires in the same manner and insert the enclosed connector to the
power connector.

* |
[ 1) Push in a slotted |
screwdriver to the
A protruded area ]

—

. 1A s

\5\ o Protruded Area
Sy

I 2) Insert wire l

Pin Number and
Signal Name
1.81

2.82

3. EMG+

4. EMG-

Wire Inlet ™

Enclosed Part

3) Plug in the enclosed connector to
the power connector on the
controller side

System I/O Connector

Pin No. |Signal Name Contents Applicable cable diameter
1 S1 Operation Stop Switch Contact
2 S2 Operation Stop Switch Contact
Operation Stop Dedicated 1.25 to 0.5mm2 (AWG16 to 20)
3 EMG+
Power Output
4 EMG- Operation Stop Input

117



2. Wiring .

2.5.3 Connection to Actuator

Connect the motor cable to the MOT connector
Connect the encoder cable to the PG connector.

Connect the brake box if using RCS2-RA13R or NS Type equipped with brake.

[Refer to 2.1.3 [4], 2.3.3 [4], and 2.4.3 [4]]

e Wiring Image

Motor Cable

Encoder Cable

. MOT
(Motor Connector)

Control Box
SCON

MOT

PG
(Encoder Connector)

Motor Cable

/)

PG

Encoder Cable

Attach a clamp filter to the motor cable if necessary considering the noise environment.

EUS LEle Model Supplier Position to attach
1) | Clamp Filter | ZCAT3035-1330 TDK * Near SCON
* Near Actuator

& Caution: For Absolute Type, remove the absolute battery connector from the
controller before connecting the encoder cable.
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Motor Connector (MOT)

Model

Remarks

Cable Side

GIC2.5/4-STF-7.62

Controller Side

GIC2.5/4-GF-7.62

Pin No. Signal Name Contents Applicable cable diameter
1 PE Protective ground line
2 U Motor drive phase U Cable dedicated for IAl
3 \Y; Motor drive phase V actuators
4 W Motor drive phase W

Encoder Connector (PG)

Model

Remarks

Cable Side

10126-3000VE

Controller Side

10226-6202JL

Pin No. Signal Name Contents Applicable cable diameter

1 A+ Phase A Difference + Input
(Phase U+)

2 A Phase A Difference - Input
(Phase U-)
Phase B Difference + Input

3 B+ (Phase V+) P

4 B- Phase B Difference - Input
(Phase V-)
Phase Z Difference + Input

S Z+ (Phase W+) P

6 7. Phase Z Difference - Input
(Phase W-)
Send/Receive Difference +

7 SRD+ (Pulse/Magnetic Pole
Changeover +)
Send/Receive Difference -

8 SRD- (Pulse/Magnetic Pole
Changeover -)

9 LC_SRD+ Loadcell Communication +

10 LC_SRD- Loadcell Communication - Cable dedicated for 1Al

1 NC Unconnected encoders

12 E24V Sensor Power Output

13 ov 24V Power Supply GND

14 BAT+ Backup Battery Power Supply

15 BAT- Battery Ground

16 VCC Encoder Power

17 GND GND

18 LC_VCC Loadcell Power +

19 LC_GND Loadcell Power -

I I s

21 BKR+ Brake Release Output Signal +

22 NC Unconnected

23 RSV Sensor Input (Reserve)

24 oT Sensor Input (Over Travel)

25 CREEP Sensor Input (Creep sensor)

26 LS Sensor Input (limit switch)
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2. Wiring .

2.5.4 Connection of PIO

For the signal assignment of each wire, refer to the following considering the operation mode.

1) Positioner Mode ----------xmeeeess 2.1.3 [5] PIO Circuit
2) Pulse Train Control Mode ---------- 2.3.3 [5] PIO Circuit
3) LC Type ................................. 243 [5] P|O CerUlt
e Wiring Image
L(')
) ¥ Brown -3 (1B)
1B 1A I/O input signal o (No treatment conducted)

= Black -4 (20B)
Brown -1(1A)

@ I/0O output signal | « (No treatment conducted)

.
Half Pitch MIL Socket ™ — y
att e ocke ~— = Black -2 (20A)

Flat Cable (AWG28. 20 core x 2)

208 20A

* Indicate the enclosed I/O cable length in “m” unit in the controller model code.
(5m Max.)
Up to 10m is available at maximum with separate sold option.
(Model : CB-PAC-PIOooo : ooo indicates the cable length L Example: 020=2m)

No. céi?olf Wiring No. %2?;? Wiring

1A BR-1 1B BR-3

2A RD-1 2B RD-3

3A OR-1 3B OR-3

4A YW-1 4B YW-3

5A GN-1 5B GN-3

6A BL-1 6B BL-3

7A PL-1 7B PL-3

8A GY-1 8B GY-3

9A W1 Flat Cable ® 98 WT-3 Flat Cable

10A BK-1 ) 10B BK-3 )

A BR2 (Press Welding) 1B BRA (Press Welding)
AWG28 AWG28

12A RD-2 12B RD-4

13A OR-2 13B OR-4

14A YW-2 14B YW-4

15A GN-2 15B GN-4

16A BL-2 16B BL-4

17A PL-2 17B PL-4

18A GY-2 18B GY-4

19A WT-2 19B WT-4

20A BK-2 20B BK-4

e Wiring Method
Conduct the connection of I/0O to the controller is to be carried out using the dedicated 1/O cable.
Cable length is to be indicated in the controller model code. Please check the controller model
code.
A desired 1/O cable can be selected from 2m (standard), 3m, and 5m cables. Up to 10m I/O
cables are sold separately.
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2.5.5 Pulse Train Signal Input and Feedback Pulse Output (CB/CGB Type)

Implement the wiring layout to the enclosed plug when it is necessary to read the feedback pulse
and to send the command pulse in pulse train control mode.

e Wiring Image

Command Pulse —

Feedback Pulse —

e Wiring Method
[1]1 Standard Type (Plug + Shell)
Put wires to the enclosed connector (Model code: 10114-3000PE).

See below for how to lay out the power supply wires.

1) Prepare a cable.
(Multiple twisted pair shielded cable with AWG24 (0.2mm?) or cable enclosed in the
connected unit (host side))

2) Solder to the connector directly.

Pay attention not to have short circuit with a terminal next to it by having pretinning and so on.

Solder
8" Pin 1* Pin 1% Pin 8" Pin
2" pin }Yg\
¢
&
7"Pin_ |[of £dll 14" Pin

001F=

Have the cable as short as possible in order to avoid influence of noise.

Wiring Color Signal Name No. OO A
Black — 1 Co / Co
White/Black — 2 A J n !
Red PP 3 . / .
White/Red PP 4 — y, —
Green NP 5 : : //\ : :
White/Green NP 6 — VA —
0.2mm 2 Yellow AFB 7 — — .
(AWG24) | White/Yellow /AFB 8 u/ 5 . L HostSystem Side
Brown BFB 9 E E / E E
White/Brown /BFB 10 — v/ —
Blue ZFB 11 /A
White/Blue [ZFB 12 I Vi I
Gray GND 13 — /\ T
White/Gray GND 14 ' : V. ' ,'

Shield is connected to the cable clamp e~ o
\__ Shield
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2. Wiring .

255

[2] Cable with Connectors for Pulse Train Control (Option)

Model : CB-SC-PIOSoon  ooo indicates the cable length  Example) 020 = 2m
Cable length : 10m MAX. in differential mode
2m MAX. in open collector mode
(Note) There is no connector equipped on the host controller (PLC, etc.) side. Make an
appropriate treatment that suits the host controller (PLC, etc.). Also, to prevent the
noise influence as much as possible, make the cable as short as possible.

- -
| [T (== |
1 ef

[3] Pulse Converter : AK-04
The pulse converter converts command pulses in the open collector mode to those in the

differential mode.
Use this converter if the host controller sends output pulses in the open collector mode.

% ;I)_';;tazcollectur Diﬁ%‘ﬁ?;iﬂ %_
Host Controller Do AK-04 hig I — SCON-CA
(PLC etc.) — | 3PP ﬁ NP3

— R 4 NP NP 4 ———
A — 1A1 —
al =

e-CON Connector (Enclosed)
Connector Color Applicable cable diameter | Model (Manufactured by 3M)
Body Black, Cover Yellow AWG24 to 26 37104-3122-000FL
Body Gray, Cover Red AWG26 to 28 37104-4101-GOOFL

& Caution:

1) Pay attention not to insert wrongly because it is the same e-CON connector as input and
output. Putting the power on with the insertion being wrong will burn AK-04.

2) Use the pulse converter in the ambient temperature range between 0°C and 40°C.

3) The temperature increase of about 30°C occurs during operation. Accordingly, neither install
several pulse converters in close contact nor install them within a duct. Do not install the pulse
converter near other heating devices.

4) If more than one pulse converters are installed, set a pulse converter apart from another by 10mm or
more.

5) Make the wiring between the host controller (PLC, etc.) and AK-04 as short as possible. Long one is
easy to pick the noise. Also make the wiring between AK-04 to SCON controller as short as possible.
Place AK-04 close to the host controller.

A recommended installation sample is shown in the figure below.

* Make the cable length between the host controller and pulse converter as short as possible.

> Wiring length :
50mm or shorter recommended

Host Controller
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255

* Keep pulse converters separated for 10mm or more from each other.

t 10mm or more

10mm or more

If this installation cannot be
avoided, shorten the length of
the wiring with the host
controller as much as possible.

[4] Pulse Converter : JM-08
The pulse converter converts feedback pulses in the differential mode into those in the open

collector mode.
Use this converter in the case the pulse input of the host controller is open collector (24V)

type.
Upencoliector Differential
—% Output o Input %—
Host Controller — e MO8 I —
(PLC ot6) — oo e SCON-CA
i 3PP S Hi —]
S — wm ———

& Caution:

1) Pay attention not to insert wrongly because it is the same e-CON connector as input and output.
Putting the power on with the insertion being wrong will burn JM-08.

2) Use the pulse converter in the ambient temperature range between 0°C and 40°C.

3) The temperature increase of about 30°C occurs during operation. Accordingly, neither install
several pulse converters in close contact nor install them within a duct. Do not install the pulse
converter near other heating devices.

4) If more than one pulse converters are installed, set a pulse converter apart from another by 10mm or
more.

5) Make the wiring between the host controller (PLC, etc.) and JM-08 as short as possible. Long one is
easy to pick the noise. Also make the wiring between JM-08 to SCON controller as short as possible.
Place JM-08 close to the host controller.

A recommended installation sample is shown in the figure below.
* Make the cable length between the host controller and pulse converter as short as possible.

X Wiring length :
50mm or shorter recommended

Host Controller

t 10mm or more

10mm or more

If this installation cannot be
avoided, shorten the length of
the wiring with the host
controller as much as possible.
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2. Wiring .

2.5.6 Multi-function Connector (LC/LCG Type)

The multi-function connector is equipped with following interfaces.
1) Feefback pulse output
2) Serial communication port 2 (S102)

[1] Image of wiring

Positioning Unit
(Please prepare
separately)

[2] Multi-function connector (MF |I/F)

- -
e

Model Remarks
Cable Side 10114-3000PE (3M)
Controller Side |10214-52A2PL (3M)
Pin No. |Signal name Items Applicable cable diameter

1 -

Not used
2 -
3 SD+ SIO communication line for display

device
4 SD- For display of each data
5 -

Not used
6 -
7 AFB Feedback pulse (+A) 0.2mm? (AWG24)
8 /AFB Feedback pulse (-A)
9 BFB Feedback pulse (+B)
10 /BFB Feedback pulse (-B)
11 ZFB Feedback pulse (+2)
12 /ZFB Feedback pulse (-Z2)
13 GND 0V (For feedback pulse)
14 GND 0V (For SIO communication line)
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2.5.6

[3] Wiring Method

/I\ Caution: Enclosed only in plug and shell.
Do the same wiring layout as the following option.

Connetct the multi-finction connector to the enclosed connector (Model: 10114-3000PE).

See below for how to lay out the power supply wires.
1) Prepare a cable.

(Multiple twisted pair shielded cable with AWG24 (0.2mm?) or cable enclosed in the

connected unit (host side)
2) Solder to the connector directly.
Pay attention not to have short circuit with a terminal next to it by having pretinning and so on.

8" Pin

1% Pin

[4] Connector with Cable (Option)
Model: CB-SC-PIOSoono

Cable length: For differential system, MAX. 10m

Solder

001F=

1 Pin 8" Pin
2" pin i\\
¢
P
7" Pin o €91 14" Pin

ooo is cable length: e.g. 020 = 2m

For open collector, MAX. 2m
(Note) There is no connector equipped on the host controller (PLC, etc.) side. Make an

Shield is connected to the cable clamp

Wiring Color Signal Name No. SN R
Black — 1 o / ! :

White/Black — 2 ! U/\ A

Red SD+ 3 — / N

White/Red SD- 4 — Vi —

Green - 5 : % //\ : %

White/Green — 6 — Vi )

0.2mm 2 Yellow AFB 7 % 3 //\ % 3
(AWG24) | White/Yellow /AFB 8 — \//\ —
Brown BFB 9 3 3 / 3 3

White/Brown /BFB 10 — v/ T

Blue ZFB 1 //\

White/Blue /ZFB 12 I J —

Gray GND 13 T //\ —

White/Gray GND 14 ‘ f v, y j

Host System Side

b @L{“
| o —z)
1 o

appropriate treatment that suits the host controller (PLC, etc.). Also, to prevent
the noise influence as much as possible, make the cable as short as possible.
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2. Wiring .

[5]

2.5.6

Pulse Converter: JM-08

The pulse converter converts command pulses in the those in the differential mode to open
collector mode.

Use this converter if the host controller sends output pulses in the applicable for open collector
(24V type).

Opencolicctor Ditfarential
% Dutput o Tnput %—
— | - _\
Host Controller S ‘j{” o8 . — SCON-CB
(PLC etc.) | e :: e —
—¥ ane - /NP4 I S
¥ IAT J

& Caution:

1) Pay attention not to insert wrongly because it is the same e-CON connector as input
and output. Putting the power on with the insertion being wrong will burn JM-08.

2) Use the pulse converter in the ambient temperature range between 0°C to 40°C.

3) The temperature increase of about 30°C occurs during operation. Accordingly, neither
install several pulse converters in close contact nor install them within a duct. Do not
install the pulse converter near other heating devices.

4) If more than one pulse converters are installed, set a pulse converter apart from another by
10mm or more.

5) Make the wiring between the host controller (PLC etc.) and JM-08 as short as possible.
Long wires make it easy to pick up noise. Also make the wiring between JM-08 to
SCON controller as short as possible. Place JM-08 close to the host controller.
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A recommended installation sample is shown in the figure below.

* Make the cable length between the host controller and pulse converter as short as possible.

B Wiring length :
50mm or shorter recommended

Host Controller

é ' r
‘ ¢ 10mm or more
— saqti

i
I
NIE2
10mm or more £ lé g If this installation cannot be
antafl avoided, shorten the length of
the wiring with the host
|,!_‘ u controller as much as possible.




2.5.7 Connectable Regenerative Units

Connect regenerative unit (s) with attached cables as shown in the figure below.
1) When connecting 1 unit : Connect with enclosed cable (CB-SC-REU)
2) When connecting 2 or more units: Connect with enclosed cable (CB-ST-REU)

e Wiring Image

5 RB IN

Regenerative Unit

Connector
LT Lr ]
REU-2 RB OUT REU-1
RESU-2 RESU-1
RESUD-2 RESUD-1
e Specification of connector for connecting external regenerative unit
Item Items and Model
Connector Name External Regenerative Unit Connector (RB)
Cable Side 1-178128-3
Controller Side 1-178138-5
Pin No. |[Signal Name ltems Applicable cable diameter
RB+ Regeneration Resistor +
(Motor drive DC voltage) Dedicated cable is enclosed
RB- Regeneration Resistor - to regenerative unit
PE Ground Terminal
e [Reference number of connectable unit: Excluding RCS2-RA13R]
Motor Output Connectable Number of Regenerative Units
(Note) ;
Horizontal Mount/ to 100W Not Required
Vertical Mount 101 to 400W 1
401 to 750W 2
(Note) One unit is necessary for LSA/LSAS-N10S Types.
e [Reference number of connectable unit: RCS2-RA13R]
Motor Output Connectable Number of Regenerative Units
. Lead 1.25 Not Required
Horizontal Mount Lead 2.5 1
. Lead 1.25 1
Vertical Mount Lead 2.5 1
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2. Wiring .

2.5.7

&Caution : 1. The reference table for the number of connected units a reference assuming
back and forth operation is made in rated acceleration/deceleration speed with
rated load for 1000mm stroke with the actuator operation duty 50%.

2. Regenerative energy is absorbed inside the controller and when it exceeds the
limit, Error Code OCA “Overheat Error” is generated. Add an external
regenerative unit if this occurs.

More units of regenerative unit than referred in the table for the number of
connected units are required if the operation duty is higher than 50%. The
maximum quantity of the external regenerative units that can be connected is as
stated below:

Less than 400W - - - - - 2 units

400W ormore - - - - - - 4 units

(Never attempt to connect more than described above since it may cause a

malfunction.)

[1] Controller Link Cable

1) Regenerative resistance connection cable for SCON (CB-SC-REUoon)
ooo indicates the cable length  (Example) 010 = 1m

:-"'='-":. : J;j'

External Regenerative

Controller Side
Resistor Unit Side

Wiring Color Signal | No. No. |Signal| Color Wiring
KIV Light Blue RB+ 1 1 RB+ | Light Blue [KIv
1.0mm2 Brown RB- 2 2 RB- Brown |1.0mm?
(AWG17) [Green/Yellow | PE 3 3 | PE_[Green/Yellow|(AWG17)

2) Regenerative resistance connection cable for XSEL (CB-ST-REUoon)
ooo indicates the cable length  (Example) 010 = 1m

= [ wza

Controller Side Display of Cable Mode Code External Regenerative
Resistor Unit Side

Wiring Color Signal | No. No. [Signal| Color Wiring
KIV Light Blue RB+ 1 1 RB+ | Light Blue [kIv

1.0mm? Brown RB- 2 2 RB- Brown |1.0mm?
(AWG17) [Green/Yellow | PE 3 3 | PE_[Green/Yellow|(AWG17)
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2.5.8 SIO Connecter Connection

SIO connector can be used not only for the connection of the teaching tools, but also for the
connections of the host controller (PLC, touch panel and PC).
For the operation, refer to the instruction manual of each module.

_Teaching Pendani

L; oAl L J-

| |

== ek

Dummy Plug DP-5

FE

Item Iltems and Model
Connector Name |S|O Connector
Cable Side miniDIN  8pin
Cotroller Side TCS7587-0121077
Pin No. ﬁignal Items Applicable Cable
ame
1 SGA Teaching Tool Signal +
2 SGB Teaching Tool Signal -
3 5V Teaching Tool Power Supply
4 ENB Enable Signal Input .
5 EMGA Emergency Stop Signal A &?tg?ogiigated for
6 24V Power Supply for Teaching Tool
7 ov ov
8 EMGB Emergency Stop Signal B
Shell |0V oV

& Caution: If the controller is connected with a teaching tool, set the operation mode
setting switch to MANU.
Removing the teaching pendant while the power is ON causes a transient
emergency stop. Thus, the devices such as the actuator which are in
operation will stop.
Do not disconnect the teaching pendant during the operation.
For SCON-CGB/LCG, in case the teaching pendant is not used, make
sure to insert the dummy plug DP-5 for teaching pendant.
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2. Wiring .

2.6 Wiring (Controller for Motors of 3000W and above)

* Refer in Section 2.5 for the controller for motors of up to 750W.

2.6.1 Wiring for Power Supply Circuit

2.6.1.1 Main Power Circuit (Power Supply Connector)

Power Supply Type

Specifications

Reference

Motor Power Supply

Three-Phase 200 to 230V AC £10% 50/60Hz

Control Power Supply

Single-Phase 200 to 230V AC +10% 50/60Hz

Supply the power stated below.

The load current will differ depending on the connected actuators and so on. Select and
prepare circuit breaker and leakage breaker suitable to the specifications. [Refer to Section
1.2.3 to 1.2.4] Also, prepare noise filters and clamp filters referring to the image below.

e Image of Wiring
200 to 230V AC

Circuit
Breaker

Leakage
Breaker

Noise Filter
(Please prepare
separately)

Clamp Filter

Electromagnetic

Surge ‘ Contactor (n
Absorber .
= Power Supply Connector
Parts Name Model Supplier Reference
1) | Circuit Breaker For Three-Phase
2) |Leakage Breaker Three-Phase, for Inverter
Okaya Electric
3) | Surge Absorber ReAeV-781BXZ-4 Industries Co., Ltd.
4) |Noise Filter TAC-20-683 COSEL
5) |Electromagnetic Contactor For Three-Phase
6) |Clamp Filter ZCAT3035-1330 TDK
Power Supply Cable
7) (for Control Power Supply) AWG1S Efrtsgr;/o”age at 600V
8) F;owl\e/lr tSupFr:Iy Cagle | AWG12 Temperature Rating at
(for Motor Power Supply) 60degC or more
9) |Ground Cable AWG12

& Caution: In case the components stated in the table above are not installed, this controller
may cause operation error due to noise influence. Apply these components
considering the noise environment and power supply circumstances. It is not
compulsory, but is recommended to install them.
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2.6.1

e Wiring Method
Connect the wiring of power supply to the enclosed connector (Model code: PC5/6-STF-7,62:
Phoenix Contact).
See below for how to lay out the power supply wires.

1) Loosen the terminal screw with using such as a slotted screwdriver to open up the inlet.
2) Reveal the sheath for 10mm on the cable that satisfies the cable diameter complies the

specification shown in the table below and put it in the inlet.

3) Tighten the terminal screw with using such as a slotted screwdriver. The inlet closes and

affixes the wire.
4) Connect all the wires in the same manner and insert the enclosed connector to the power

connector.

Wire Inlet

1) Loosen the screw with
a slotted screwdriver

4) Plug in the enclosed
connector to the power
connector on the controller
side

3) Tighten the screw
with a slotted
screwdriver

Power supply connector (PWR)

Pin No. Signal name Items Applicable cable diameter
L L1C Control power AC input 0.75mm? (AWG18)
2 L2C
3 L1
4 L2 Motor power AC input 3.3mm’ (AWG12)
5 L3
6 PE Protective grounding wire 3.3mm’ (AWG12)
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2. Wiring .

2.6.1.2 Brake Power Supply (Brake Power Connector)

Supply 24V DC +10% and 0.1A at maximum to the controller and 24V DC +10% and 1.5A at
maximum to the actuator when an actuator equipped with a brake is used.

e Image of Wiring

24VDC Power i
(Please prepare fes
separately)

e Wiring Method
Connect the power supply to the enclosed connector * (Model code: MC1.5/2-ST-3.5: Phoenix

Contact).
* Controller side : Model code : MC1.5/2-ST-3.5: Phoenix Contact
Actuator side : Model code : FMC1.5/3-STF-3.5: Phoenix Contact

See below for how to lay out the power supply wires.
1) Loosen the terminal screw with using such as a slotted screwdriver to open up the inlet.

2) Reveal the sheath for 7mm (controller side) and 10mm (actuator side) on the cable that
satisfies the cable diameter complies the specification shown in the table below and put it in

the inlet.
3) Tighten the terminal screw with using such as a slotted screwdriver. The inlet closes and

affixes the wire.
4) Connect all the wires in the same manner and insert the enclosed connector to the power

connector.

1) Loosen the screw with a
slotted screwdriver

Fd
‘ 2) Insert wire ’

e ém = 24V

3) Tighten the screw with )
a slotted screwdriver

Brake Power Supply Connector on Controller Side
Pin No. Signal name Items Applicable cable diameter
BK+ 24V DC power input 2
PWR- 24V DC ground 1.25 to 0.5mm?# (AWG16 to 20)
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S conN

2.6.1

1) Loosen the screw with a
slotted screwdriver

3) Tighten the screw with a
slotted screwdriver

— FG
— oV
ol « 24V
Brake Power Supply Connector on Actuator Side
Pin No. Signal name ltems Applicable cable diameter
FG Frame ground
ov 24V DC ground 1.25 to 0.5mm?2 (AWG16 to 20)
24V 24V DC power input
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2.6.2 Wiring of Emergency Stop Circuit (System 1/O)

2. Wiring .

Make sure to construct the wiring of the emergency stop circuit considering the suitability to the
Safety Category of the whole system.

e Image of Wiring

SCON
PC Software Connection
Cable or Dummy Plug
Emergency Stop Circuit O st

CN_Is2 |

_/ »

O EMG* _ Bittin N\

EMG 24V Short-circuit in PC
O - I Software Cable
Stop Circuit
/\ |SDN1 %7
|
«— To Drive Cutoff Circuit X /
\_/ [sbN2

Note 1 Itis not equipped with a relay that automatically identifies that a teaching tool was
inserted and switches over the wiring layout. Connect a dummy plug to the SIO
connector in normal operations.

Note 2 Construct the circuit considering the safety category of the whole equipment.

Note 3 Make sure to construct the emergency stop circuit using the built-in 24V (EMG+
Terminal) output for EMG- Terminal.

Note 4 As it is not equipped with the built-in motor drive cutoff relay, it is necessary to establish
external drive cutoff.

For the SDN terminal (Drive cutoff contact output)

SDN1, SDN2
o |t is the contact output to control the drive cutoff device connected externally.

« Configure the circuit in such a way that the drive source will never be turned
on when these contacts are open.
When turning on the power, turn on the control power first, confirm that these
contacts are closed, and then turn on the drive power.

e The rating of this contact is 30V max. / 200mA max.

Conditions to Open SDN Contact
1) At stop signal input (when the dry contact connected between EMG+ and EMG- is open)

2) When an alarm is generated (Cold start level)
3) In disable condition

134



2.6.2

e Wiring Method

Connect the wiring of operation stop (system I/O connector) to the enclosed connector (Model

code: FMC1.5/6-ST-3.5: Phoenix Contact).

See below for how to lay out the power supply wires.

1) Push in such as a slotted screwdriver to open up the inlet.

2) Reveal the sheath for 7mm on the cable that satisfies the cable diameter complies the
specification shown in the table below and put it in the inlet.

3) Remove the slotted screwdriver from the protruded area. The inlet closes and affixes the
wire.

4) Connect all the wires in the same manner and insert the enclosed connector to the power
connector.

1) Push in a slotted screwdriver |
to the protruded area

| 2) Insert wire

Pin Number and
Signal Name

1.$1
2.82
3. EMG+
4. EMG-
5. SDN1
6. SDN2

Wire Inlet

3) Plug in the enclosed connector to
the power connector on the
controller side

System 1/O connector

Pin No. Signal name ltems Applicable cable diameter
1 S1 Operation stop switch contact
2 S2 Operation stop switch contact
3 EMG+ Operation stop dedicated power
output 1.25 to 0.5mm?2 (AWG16 to 20)
4 EMG- Operation stop input
5 SDN1 Drive cutoff contact output
6 SDN2 Drive cutoff contact output
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2. Wiring .

2.6.3 Connection to Actuator

Connect the motor cable to the MOT connector.
Connect the encoder cable to the PG connector.

e Image of wiring
O

Motor Cable

~ MOT
(Motor Connector)

PG
(Encoder Connector)

Encoder Cable

& Caution: For Absolute Type, remove the absolute battery connector from the controller
before connecting the encoder cable.
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2.6.3

Motor Connector (MOT)

Model

Remarks

Cable Side

IPC5/4-STF-7.62

Controller Side

IPC5/4-GF-7.62

Pin No. Signal name ltems Applicable cable diameter
1 PE Protective grounding wire
2 ] Motor drive U-phase Dedicated cable for 1Al
3 \% Motor drive V-phase actuator
4 w Motor drive W-phase

Encoder Connector (PG)

Model Remarks
Cable Side 10126-3000PE
Controller Side 10226-6202JL
Pin No. Signal name ltems Applicable cable diameter
1 A+ Phase A Difference + Input (Phase U+)
2 A- Phase A Difference - Input (Phase U-)
3 B+ Phase B Difference + Input (Phase V+)
4 B- Phase B Difference - Input (Phase V-)
5 Z+ Phase Z Difference + Input (Phase W+)
6 Z- Phase Z Difference - Input (Phase W-)
Send/Receive Difference +
! SRD* (Pulse/Magnetic Pole Changeover +)
SRD- Send/Receive .Difference -
(Pulse/Magnetic Pole Changeover -)
9 LC_SRD+ Loadcell Communication +
10 LC_SRD- Loadcell Communication -
11 NC Unconnected
12 E24V Sensor Power Output .
13 oV 24V Power Supply GND g:é’(')zsr‘zd'cated for 1Al
14 BAT+ Backup Battery Power Supply
15 BAT- Battery Ground
16 VCC Encoder Power
17 GND GND
18 LC_VCC Loadcell Power +
19 LC_GND Loadcell Power -
Brake Release Output Signal -
20 BKR- (COM: Common toF/)-\II Ax%s)
21 BKR+ Brake Release Output Signal +
22 NC Unconnected
23 RSV Sensor Input (Reserve)
24 oT Sensor Input (Over Travel)
25 CREEP Sensor Input (Creep sensor)
26 LS Sensor Input (limit switch)
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2. Wiring .

2.6.4 Connection of PIO

For the signal assignment of each wire, refer to 2.2.3 [5] PIO Circuit.

e Image of wiring

208 20A
Half-Pitched MIL Socket

..
.

\H\“-\-\..

® /0 input signal

®1/0 output signal

Flat Cable (AWG28, 20cores x 2)

Brown -3 (1B)
L]
¢ (No treatment conducted)

Black -4 (20B)
Brown -1(1A)

L]
¢ (No treatment conducted)

Black -2 (20A)

* Indicate the enclosed I/O cable length in “m” unit in the controller model code.

(5m Max.)

Up to 10m is available at maximum with separate sold option.

(Model: CB-PAC-PIOoono: ooo indicates the cable length L Example: 020 = 2m)

No. céz?cls AT No. céi?clﬁ Wiring

1A BR-1 1B BR-3

2A RD-1 2B RD-3

3A OR-1 3B OR-3

4A YW-1 4B YW-3

5A GN-1 5B GN-3

6A BL-1 6B BL-3

7A PL-1 7B PL-3

8A GY-1 8B GY-3

19(;1\ \|/3V;11 Flat Cable @ 19085 \g;: Flat Cable

1A BR-2 (Press Welding) 1B BR4 (Press Welding)
AWG28 AWG28

12A RD-2 12B RD-4

13A OR-2 13B OR-4

14A YW-2 14B YW-4

15A GN-2 15B GN-4

16A BL-2 16B BL-4

17A PL-2 178 PL-4

18A GY-2 18B GY-4

19A WT-2 198 WT-4

20A BK-2 20B BK-4

e Wiring Method

Conduct the connection of I/O to the controller is to be carried out using the dedicated I/O cable.
Cable length is to be indicated in the controller model code. Please check the controller model

code.

A desired I/O cable can be selected from 2m (standard), 3m, and 5m cables. Up to 10m 1/O

cables are sold separately.
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2.6.5 Multi-function Connector

The multi-function connector is equipped with following interfaces.
1) Feedback pulse output
2) Serial communication port 2 (S102)

[1] Image of wiring

Positioning Unit
(Please prepare
separately)

[2] Multi-function connector (MF |/F)

ltem Iltems and Model
Connector Name Multi-function connector (MF I/F)
Cable Side 10114-3000PE (3M)
Controller Side 10214-52A2PL (3M)
Pin No. | Signal name ltems Applicable cable diameter
1 -
Not used
5 - ot use
3 SD+ SI0 communication line for display
device
4 SD- For display of each data
5 -
Not used
6 - ot use
7 AFB Feedback pulse (+A) 0.2mm?* (AWG24)
8 /AFB Feedback pulse (-A)
9 BFB Feedback pulse (+B)
10 /BFB Feedback pulse (-B)
11 ZFB Feedback pulse (+2)
12 [ZFB Feedback pulse (-Z2)
13 GND 0V (For feedback pulse)
14 GND 0V (For SIO communication line)
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2. Wiring .

2.6.5

[3] Wiring Method

& Caution : Enclosed only in plug and shell.
Do the same wiring layout as the following option.

Connect the multi-function connector to the enclosed connector (Model: 10114-3000PE).

See below for how to lay out the power supply wires.

1) Prepare a cable.
(Multiple twisted pair shielded cable with AWG24 (0.2mm?2) or cable enclosed in the
connected unit (host side)

2) Solder to the connector directly.
Pay attention not to have short circuit with a terminal next to it by having pretinning and so on.

Solder
8" Pin 1* Pin 1% Pin 8" Pin
2" Pin e
—— ¢
th o: ° (4 th ~:
7" Pin ol 8, 14" Pin

SlleahL!

[4] Connector with Cable (Option)
Model: CB-SC-PIOSooo oo is cable length: e.g. 020 = 2m
Cable length: For differential system, MAX. 10m
For open collector, MAX. 2m
(Note) There is no connector equipped on the host controller (PLC, etc.) side. Make
an appropriate treatment that suits the host controller (PLC, etc.). Also, to
prevent the noise influence as much as possible, make the cable as short as

possible.
Wiring Color Signal Name No. JTSTTTTTT T, A
Black — 1 o / o
White/Black - 2 T J N T
Red SD+ 3 N / Coa
White/Red SD- 4 — 7 —
Green - 5 : f //\ % f
White/Green — 6 — J - —t
0.2mm 2 Yellow AFB 7 . — _
(AWG24) | White/Yellow /AFB 8 U//\ L i HostSystem Side
Brown BFB 9 ! 3 / 3 3
White/Brown /BFB 10 — V) —
Blue ZFB 11 /ﬂ
White/Blue /ZFB 12 - Vi —
Gray GND 13 I //\ —
White/Gray GND 14 l /l v, l j
Shield is connected to the cable clamp e~ -9
; Shield
= IO Ly“
| —
1 of
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[5]

26.5

Pulse Converter: JM-08

The pulse converter converts feedback pulses in the differential mode into those in the open
collector mode.

Use this converter if the host controller sends output pulses in the applicable for open collector
(24V type).

Upencoliector Diffarential
% Output o Input %—
— M08 —
(HPOLS(t:(;?g‘;ro”er — IS s — SCON-CB
. | P L - g .
_ == = ——
¥ L A I J

1)

& Caution:

Pay attention not to insert wrongly because it is the same e-CON connector as input and
output. Putting the power on with the insertion being wrong will burn JM-08.

Use the pulse converter in the ambient temperature range between 0°C to 40°C.

The temperature increase of about 30°C occurs during operation. Accordingly, neither install
several pulse converters in close contact nor install them within a duct. Do not install the pulse
converter near other heating devices.

If more than one pulse converters are installed, set a pulse converter apart from another by
10mm or more.

Make the wiring between the host controller (PLC etc.) and JM-08 as short as possible. Long
wires make it easy to pick up noise.

Also make the wiring between JM-08 to SCON controller as short as possible. Place JM-08

close to the host controller.

A recommended installation sample is shown in the figure below.

¢ Make the cable length between the host controller and pulse converter as short as possible.

N Wiring length :
50mm or shorter recommended

Host Controller

] ]
¢t ¢t
& &
!!!!li !s!!li
i 10mm or more
[
—> '-:iiil
10mm or more QTJ\ #
8 If this installation cannot be
3!3-:1' avoided, shorten the length of

the wiring with the host
Q controller as much as possible.
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2. Wiring .

2.6.6 Connection of Regenerative Unit

Lay out necessary number of regenerative units.

e Image of wiring
To Drive Cutoff Circuit
Temperature Sensor Contact (Contact opens
when excessive temperature rise detected)

[0 ] [0 ]

Regenerative A ﬁ
Unit Connector 5!

e [Number of connected units]
Determine the number of regenerative units to be connected depending on the operational

conditions (payload, transfer velocity and duty ratio).
Refer to 1.3.4 Checking Duty Conveyor Type (with No Loadcell Equipped) in “ROBO Cylinder

RCS3 Rod Type Actuator Instruction Manual” (ME3742) for details.

The number of connectable regenerative units is two units at the maximum. In case “OCA”
overheat alarm gets generated even with two units connected, adjust the operational conditions

such as to make the standby duration longer or to make the velocity lower.

& Caution:

1) Connecting three regenerative unit or more will cause malfunction.
Do not attempt to touch the regenerative units during use as the temperature gets very high.

2)
3) Do not install them near a flammable object.
4) Itis recommended to use cables with high heat resistance performance. Also, consider wire

layout so the cables would not touch the regenerative units.
5) The unit is equipped with a built-in temperature sensor. Establish the circuit constructed to cut

off the power source when the temperature sensor is in operation.
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2.6.6

e Wiring Method on Controller Side

Connect the wiring of the enclosed connector (Model code: GIC2,5/2-STF-7,62: Phoenix

Contact).

See below for how to lay out the power supply wires.

1) Loosen the terminal screw with using such as a slotted screwdriver to open up the inlet.

2) Reveal the sheath for 7mm on the cable that satisfies the cable diameter complies the
specification shown in the table below and put it in the inlet.

3) Tighten the terminal screw with using such as a slotted screwdriver. The inlet closes and
affixes the wire.

4) Connect all the wires in the same manner and insert the enclosed connector to the power
connector.

1) Loosen the screw with a
slotted screwdriver

‘ 2) Insert wire ‘

o0
20

]

..

Bl

3) Loosen the screw with
a slotted screwdriver

4) Plug in the enclosed
connector to the
connector on the
controller side

Specifications of Connector Part Connected to External Regenerative Unit on Controller Side

Item Items and Model
Connector Name | External Regenerative Unit Connector (RB)
Cable Side GIC2,5/2-STF-7,62
Controller Side GIC2,5/2-GF-7,62
Pin No. | Signal name Items Applicable cable diameter
. . 0.75mm?* (AWG18)
RB+ Regenerative Resistor + | g6 copper conductive wires with
rated voltage at 600V or more and
RB- Regenerative Resistor - | temperature rating at 60degC or
more.

e Wiring on Regenerative Unit Side

Perform wiring with crimping a conforming cable described below to an M4 solderless terminal.

Specifications for External Regenerative Unit Connection Terminal Block

Item Specification
Terminal Screw M4
Applicable Cable Diameter AWG18
Tightening Torque 1.2Nm
Pin No. | Signal name ltems Applicable cable diameter
™1 Temperature Sensor

Contact (N.C.)

2

Temperature Sensor 0.75mm" (AWG18) . . .
™2 Contact (N.C.) Use copper conductive wires with
RB+ Reqenerative Resistor + rated voltage at 600V or more and
RB+ R 9 - - temperature rating at 60degC or

egenerative Resistor + | -

RB- Regenerative Resistor -
RB- Regenerative Resistor -

143



2. Wiring .

2.6.7 SIO Connector Connection

SIO connectors can be used not only for the connection of teaching tool, but also for the connection

of the host controller (PLC, touch panel and PC).

For the operation, refer to the instruction manual of each module.
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Dummy Plug DP-5

Iltem

Items and Model

Connector Name

SIO Connector

Cable Side

miniDIN 8 Pin

Controller Side

TCS7587-0121077

Pin No. | Signal name ltems Applicable cable diameter
1 SGA Teaching tool signal+
2 SGB Teaching tool signal-
3 5V Power supply for teaching tool
g EI’\\I/II?B A Enmaebrlgeeil(?;zltcl)r;p:i;nal A Dedicated qonnection cables
provided by us

6 24V Power supply for teaching tool
7 ov ov
8 EMGB Emergency stop signal B

Shell ov ov

&Caution: If the controller is connected with a teaching device, set the operation mode
setting switch to MANU.
Removing the SIO connector while the power is ON causes a transient
emergency stop. Thus, the devices such as the actuator which are in
operation will stop.
Do not disconnect the SIO connector during the operation.

In case the SIO connector is not used, make sure to insert the dummy plug
DP-5 for teaching pendant.




Chapter 3 Operation

& Caution: For SCON-LC/-LCG Types, get knowledge for how to operate in this chapter, and see
Ladder Programming Manuals [ME0329 and ME0330] provided separately.
Refer to RCON System Instruction Manual [ME0384] for how to operate RCON

Connection Type.

3.1 Basic Operation

3.1.1 Power Supply and Cutoff

(1) Procedure to Supply Power
The procedure described below is for the case the parameters are in the setting conducted

before delivery and not in error generated or emergency stop condition.

1) After confirming the wiring is conducted properly, supply power to peripheral devices (such
as PlO and field network) first in case they are installed.

2) Supply control power.

3) Supply motor drive power.

Prior Supply
Power supply for \A/

peripheral devices

/‘ Status of power supply and
connection diagnosed at
initializing

Control power supply

Motor Driving Power

Initialization / Self-Diagnosis |Normal Operation Condition

Controller Condition

(Note) Supply control power and motor power at the same time or control power first. Supply
motor drive power within 1sec after supplying the control power. An alarm will be
generated if passed 1sec or more.

(2) Procedure to Shut off Power
Have a procedure in the reversed order from supplying the power.

(Note) There may be a case that the power error and the control power voltage drop could occur
at power shutoff, but it is not an error.
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3. Operation .

S CcON

3.1.2 Basic Operation Methods

There are two types, Positioner Mode and Pulse Train Control Mode. Select the suitable one
considering the system function. (Types for 3000W and above should not be equipped with

Pulse Train Control Mode)

There are various types of actuators including slider, rod, rotary and gripper types. The same
operation control method is applicable unless particular descriptions are contained in this

manual.

(1) Positioner Mode

Position Number

s

Start Signal

Completion

Signal

Enter a data including
position, velocity,

acceleration or

No Position Velocit) Acceleration | Deceleration
0' [mm] [mimys (S]] [©] _ deceleration, etc.
1 100.00 | 100.00 | 0.30 0.30 | u A . o
2 200.00 | 200.00 | 0.30 | 0.30 @] Edit Position
EI I Table of
;& controller
O
L
' Ml
. )
N ra
| \ I il | "

Teaching Pendant or

‘ eOperation Ready - - - -Registration of Position Data (Example of Registration of PC Software)

* Procedure 1 : Turn ON the controller.

* Procedure 2 : Startup a teaching tool such as “PC Software”, and connect to the controller.

Connected

e e —

5 [Checking)

Automatically connected
to connectable controller
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1 Ploass Selsct Manual opsr
2 [Feach 1(zarer s
3
4

¥ zpesd of

Startup PC Software

Press the OK

(Connection mode check)



* Procedure 3 : Turn the servo ON, and have a home-return operation.

§ s [ 10 sere

E PC Interface Software for R

File | Position Parameter Mor e e o @ Home @ Home
Dl # Edit/Teaching P— P —
iz |t AL @ Alarm @ Alarm

=]

Fririt

Press the Servo
Turn on the Servo lamp
Press the Home
Turn on the Home lamp

(aftar artiiatar ie etnnnad)

Select Position -> Open Position Table
Edit / Teach in Menu

1)
2)
3)
4)

* Procedure 4 : Define the destination (position) of the slider or rod of the actuator.
The destination can be defined by using the following two methods:
1) Read out the coordinate values from such a tool as CAD.
2) Drive the slider or rod with the JOG operation to the destination, and set the

position data directly.

* Procedure 5 : Type the destination in the column of Position in Position Table. Once the position
is filled, the Initial value for Speed and Acceleration/Deceleration are automatically
input.

Dogitien | speed | ACC | DCL.
L] L/ 5] LS) (el

gpeed
[mn/ 5]

Position
[mra]

10.00

No
0|10 0
: —> =
2 2|
3 3| y4 \

n datalAxiz NoO]

Y% Set position directly with JOG operation

JOG (Backward) =] A = A e = JOG (Forward)

[
= Teach |

* Procedure 6 : Transfer the information such as Position that is written in Position Table to the
controller.

Position Gpeed
(mm/ 3]

ACC
(61
0.20

10.00 150.00
50.00 150.00 0.20 0.20

Wfitten in red x\ Turn to black after
before transferred transfer complete

E3
Press ‘Transfer =——— ¢ £|&| &|=|@ ) . .
\?r) Position data(NoD-63) will be transmitted to the contraller.

to Controller” e o ve toeatiae

. L Cancel
Press the OK

=
wlwlela] £

LLLL[

e Operation- - - -Example for Parameters (P1O Patterns 0) at Delivery

* Procedure 1 : Input the position number at which positioning is desired to be performed in the
binary data (PC1 to PC32) from a tool such as the host controller, and then turn

the start signal (CSTR) ON.

* Procedure 2 : The actuator is placed at the proper coordinate value (destination) according to
the positioning information in the specified position number.

* Procedure 3 : If the positioning is completed, the binary data (PM1 to PM32) of the position
number is output. The completion signal (PEND) is also output.

The above procedure describes the basic operation method in the positioner mode.
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3. Operation .

(2) Pulse Train Control Mode (Only for Types up to 750W)

Command ‘ ; ‘ Complete
Pulse Signal

Enter an electronic

=0 gear ratio.
iy
] .
ﬂ I Edit © ar
- | Parameters of
ﬂ O controller
T
| [
ol
ia

=

[ I ] S

(=mE—] |
Teaching Pendant or

Actuator Controller

| e Operation- - - - Example for When the Parameter Settings at Delivery ‘

* Procedure 1 : Establish the settings for the pulse train form and electronic gear ratio (to
determine how many millimeters the actuator moves when 1 pulse is given) to the
controller parameters by using a teaching tool such as “PC Software”.

G3[command pulse input mods | 4——— Movement direction indication
64|Conmand pulse input mode polarity [0:Plus/1:Minus] 0 mode by Slgnal
65|Electronic gear numerator 2048 L .

[ b e 6 r S 125 Positive-Logic Pulse Input

Electronic Gear Ratio = 2048/125 = 16.4 times
(Operation made in Unit movement amount per pulse * 16.4)

* Procedure 2 : Send the pulse corresponding to the movement amount of the actuator to the
controller from a tool such as the host controller (positioning unit).

* Procedure 3 : The controller calculates the movement amount by multiplying the electronic gear
ratio to the number of the pulse input to the controller. Operation made in the
movement amount from the current position.

The speed fluctuates in response to the speed of the pulse (frequency) to be input.

* Procedure 4 : Once the positioning is complete, the completion signal (INP) is output.

The above procedure describes the basic operation method in the “Pulse train control mode”.
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3.1.3 Parameter Settings

Parameter data should be set to be suit to the system or application. Parameters are variables
to be set to meet the use of the controller in the similar way as settings of the ringtone and
silent mode of a cell phone and settings of clocks and calendars.

(Example)
Soft 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 arbitral position zone within the

operation zone.

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

may not set every operation.
Refer to Chapter 8 for the parameter types and the details.
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3. Operation .

3.2 Operation in Positioner Mode

150

The front of controller switch has a function to switch over the mode between Positioner Mode
and Pulse Train Control Mode. In the positioner mode, the following 8 types of PIO pattern can
be selected with a proper parameter. (Pressing Operation Using Force Sensor Mode 1/2
cannot be used in types for 3000W and above.)

This Operational PIO Pattern cannot be switched over after the system is finished to be
established or during the actuator operation. Choose the optimum pattern beforehand
considering the system operation specifications and prepare the cables and sequence design.

Operation Mode Select

Front Panel

O | ADRS

Q-
Zom || SW

1

Operation Mode
Changeover Switch

SW1=0OFF
SW2=0FF

SW1=0ON
SW2=0OFF

Parameter
No.25

No.25=0
No.25=1
No.25=2
No.25=3
No.25=4
No.25=5
No.25=6

No.25=7

&Caution: SW2 is for manufacturer’s tuning use
only. Keep it OFF while in use.
Using the unit with this switch being
ON may cause the controller to
malfunction or error operation.

Positioner Mode [refer to section 3.2]

Positioning Mode (Standard Mode) : PIO Pattern 0

Teaching Mode : PIO Pattern 1

256-point Mode : PIO Pattern 2

512-point Mode : PIO Pattern 3

Solenoid Valve Mode 1 : PIO Pattern 4

Solenoid Valve Mode 2 : PIO Pattern 5

Pressing Operation Using Force Sensor Mode 1 : PIO Pattem 6

Pressing Operation Using Force Sensor Mode 2 : PIO Pattern 7

Pulse Train Control Mode [refer to section 3.3]



[1]

3.2

PIO Pattern Selection and Main Functions

O: Valid function

PIO Pattern
(Parameter No.25)

0

1

2

6

7

Mode

Positioning
mode

Teaching
mode

256-
point
mode

512-
point
mode

Solenoid
valve
mode 1

Solenoid
valve
mode 2

Pressing
operation
using
force
sensor
mode 1

Pressing
operation
using
force
sensor
mode 2

Major functions

Number of positioning
points

64

64

256

512

32

5

Operation with the
Position No. Input

O

Position No. direct
command operation

X

X

Positioning

ol O

o O

Velocity change during
the movement

O |O

Pressing (tension)

o] O |O

o] O |O

o] O |O

o] O |0

©)

D*
N

Da(-
N

Pressing in use of
force sensor

Pitch Feeding
(relative moving feed)

Home return signal
input

Pause

Jog moving signal

x10| O | O

o|o| 0| ©

x10| O | O

x10| O | O

x|10O| O | O

x10O| O] OO

x10| O] OO

Teaching signal input
(Current Position
Writing)

(@)

Brake release signal
input

©)

©)

@)

©)

©)

Moving Signal Output

Zone signal output

Position zone signal
output

Position detection
feedback pulse output

O | O |0|0O|] O

o | O |O|O

Vibration Control

O

Ol O | O |O]|x

Ol O | O |O]|x

Ol O | O |O]x

Ol O | O |O]|x

Ol O | O |O]|x

*1 The pause signal is not provided. Refer to 3.2.4 [8].
*2 Tensile operation is not allowed.

(Reference)

Zone signal output signal :

Position zone signal

Set the zone range in parameter No.1 and 2. The signal is always
effective after home return is completed.

: This feature is associated with the specified position number. The zone

range is set in the position table. The zone range is enabled only when
the position is specified but disabled if another position is specified.
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3. Operation .

3.2

[2] Overview of major Functions

Function

Description

Number of positioning points

Number of positioning points which can be set in the position table.

Operation with the Position No.

Normal operation started by turning the start signal ON after position No. is

Input entered with binary data.

Position No. direct command Operation enabled by turning the signal directly corresponding to a position
operation No. ON

Positioning Positioning enabled at an arbitrary position by the data set in the position table

Velocity change during the
movement

Velocity change enabled by activating another position No. during movement

Pressing (tension)

Operation by an arbitrary pressing (tensile) force set in the position table
enabled

Pressing in use of force sensor

Highly precise pressing enabled by measuring the current pressing force by
using a force sensor (loadcell) to control it

Pitch Feeding (relative moving feed)

Pitch feed by an arbitrary moving distance set in the position table enabled

Home return signal input

Input signal exclusively used for home return. Set to ON to start home return

Pause

The operation can be interrupted or continued by setting this signal to ON or
OFF, respectively.

Jog moving signal

The actuator can only be moved while the input is set to ON.

Teaching signal input
(Current Position Writing)

Setting the input signal to ON allows the coordinate value in the stop state to
be written to the position table.

Brake release signal input

The brake (option) can only be released while the input is set to ON.

Moving Signal Output

The output signal is set to ON while the actuator is moved.

Zone signal output

The output signal is set to ON while the actuator is entered within the zone
defined by the coordinate values set as parameters.

Position zone signal output

The output signal is set to ON while the actuator is entered within the zone
defined by the coordinate values set in the position table.

Position detection feedback
pulse output

Feedback pulses sent out from the encoder can be subject to differential
output. [Refer to Section 3.3 Operation in Pulse Train Control Mode (Only for
Types up to 750W) for details.]

Vibration Control

Vibrations of the load installed on the actuator can be suppressed. However,
this is invalid in the home return and pressing operations.

[3] Operation modes of rotary actuator in multiple rotation mode and command

limitations

An actuator of multi-rotation specification includes two operation modes, or the normal mode

enabling only a limited number of rotations and the index mode ¢

Note 1) enabling a number of

rotations. A specific operation mode can be selected by parameter No.79 “Rotational axis
mode selection”. Parameter No.80 “Rotational axis shortcut selection” allows the shortcut to

be made valid or invalid.

The table below lists the settings of parameters and the operation specification in each mode.

. Rotational axis Current AbS(.)I.Ute Rela_lt_lve Soft Limit

Rotary axis mode . I position position .
shortcut selection position Enabling/

Parameter No.79 o (Note 3) command command . .
Parameter No.80 indication zoneNeed) zoneNeed) Disabling
0 (Normal Mode) 0 (Disabled) to ggggg'g(gme 2 |4 ggég.j]g(Nole 2 | 4o ggggg'g’(gme 2) Enabled

0 (Disabled) -360.00 .

1 (Index Mode) T (Enabled) 0 to 359.99 0 to 359.99 t0 360.00 Disabled

Note 1: Index Mode cannot be used in the actuators except for absolute type with the DD motor.
Note 2: It is limited within the range of the software limit.
Note 3: The minimum resolution of DD motor is 0.001deg.

The following models can not be rotated up to 9999.99 [deg].

deceleration ratio Maximum rotation angle [deg] | corresponding model

1/24 +7679.99 RCS2-RTC8, RCS2-RTC10
1/30 +6143.99 RCS2-RTC12

1/50 +3685 RS-30, RS-60

1/100 +1842

Multi-rotation absolute +2520 DD Motor

(High resolution specification)
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3.21

Set of Position Table (This section is not required in selection of pulse
train control mode.)

The values in the position table can be set as shown below. For only positioning, only the

position data may be written if specifying the speed, acceleration, and deceleration is not
required. The speed, acceleration, and deceleration are automatically set to the data defined by
the relevant parameters. Therefore, setting the speed, acceleration, and deceleration data

often used to the relevant parameters makes input easy.

1) 2) 3) 4) 5) 6) 7) 8) 9) 10) 11) 12) 13) 14) 15)
o . Accele- | Decele- . Thresh- | Positioning Acceleration/ . Vibration
No. PF[:':]?" \[/:‘1'::;:]}, ration ration Pre[f/s]lng old width Z[:Jnnme;- ?:1?:]- Deceleration rl:ec:a-l 22': r::;':; suppress | Comment
[G] [G] . [%] [mm] mode No.
0 0.00 | 100.00 0.30 0.30 0.00 0.00 0.10 0.00 0.00 0 0 0 0 0
1 100.00 | 100.00 0.30 0.30 0.00 0.00 0.10 0.00 0.00 0 0 0 0 0
2 | 150.00 [ 200.00 0.30 0.30 50.00 0.00 30.00 0.00 0.00 0 0 0 0 0
3 | 200.00 | 400.00 1.00 1.00 0.00 0.00 0.10 0.00 0.00 0 0 0 0 1
4 | 200.00 [ 200.00 0.30 0.30 0.00 0.00 0.10 | 250.00 |[230.00 0 0 0 0 2
5 | 500.00 50.00 0.10 0.10 0.00 0.00 0.10 0.00 0.00 0 0 0 0 0
6
7
&Caution: The input value is treated as the angle for the rotary actuator.
Therefore;
[mm] — [deg]:----woreeeees 1.2 =1.2deg
[mm/s] — [deg/s]: ==+ 100 = 100deg/s
Note that the notation is [mm] on the screen of the teaching tool such as
PC software.
1) Position No. ---------- It is the number commanded by PLC in operation command.
&Caution: Do not use position No.0 if available positions remains enough.
At the first servo ON after power ON, the completed position No. output is
0 even if the actuator is not located at position No.0. The actuator enters
into the same state as that at positioning to position No.0. The completed
position No. output is 0 during movement of the actuator. To use position
No.0, get the command history by using the sequence program to check
completed position No.0 based on the history.
2) Position [mm] --ee-e Positioning coordinate value. Enter it as the distance from the home

position.

For pitch feed (relative movement = incremental feed), enter the pitch

width.

A value with — indicates that the actuator moves toward the home
position. A value without — indicates that the actuator moves to be
away from the home position. The unit is in 0.001mm when the DD

motor is connected, and in 0.01mm for other cases.

&Caution: (1) In the case of a Gripper Type:

Set the coordinate value on the single finger basis. Set the moving
distance of a single finger from the home. In the specification, the

stroke indicates the total moving distance of both fingers.

Thus the actual stroke is a half of the value in the specification.

(2) In the case of a Rotary Type
Set the coordinate value by an angle from the home.
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3. Operation .

3.2.1

3) Velocity [mm/s] ------ Set the velocity in the operation.

Do not attempt to input a value more than the maximum velocity.
4) Acceleration [G] ------ Set the acceleration at start.
5) Deceleration [G]----- Set the deceleration at stop.

154

(Reference) How to set the acceleration is described below. The same idea
can be applied to the deceleration.
1G=9800mm/s’: Accelerated to 9800mm/s per second
0.3G: Accelerated to 9800mm/s x 0.3 = 2940mm/s per second

Velocity
A

9800mm/s |- ___

2940mm/s

0.3G

—

» Time

&Caution: (1) Set the velocity, acceleration and deceleration so that they do not
exceed the rating values described in the brochure or the instruction
manual of the actuator. Failure to follow this may cause the life of the
actuator to be shortened extremely.

(2) If shocks and/or vibrations appear on the actuator and/or the work,
lower the acceleration and/or the deceleration. In such cases, do not
continue the use of the actuator, otherwise the product life may be
shortened extremely fast.

(3) If the carriage weight is extremely lighter than the rating carriage
weight, acceleration/deceleration larger than their rating values to
shorten the tact time. Please contact IAl for the settings in such
situation. Inform us of the weight, shape and mounting method of the
work and the installation conditions of the actuator.

(4) For the actuator of gripper type, set the velocity, acceleration and
deceleration on the single finger basis. That the relative velocity,
acceleration and deceleration between both the fingers are as twice as
the setting values.




6)

7)

3.2.1

Pressing [%] -

Setting Value [%] =

-------- Setting proper data here allows pressing to be done. Set a pressing
torque (limit current value) in %. If the value is set to 0, the normal

positioning operation is performed.

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

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

For pressing operation using force sensor, set the pressing force by

percent of the base thrust

sensor.

Calculate the setting value with the formula below.

_ Target Pressing Force [N]

Max. Pressing Force [N]

* Base thrust in pressing operation using force sensor:
Converted thrust at rating motor output in pressing operation using force

“V'in pressing operation using force

x Max. Pressing Current Limit [%]

sensor
. Base thrust in
Max. pressing Max. pressing pressing operation
Actuator ' current limit -

force [N] o using force sensor
[%] IN]
RCS3-RA4R 200 100 200
RCS3-RA6R 600 100 600
RCS3-RA7R 1200 100 1200
RCS3-RA8R 2000 100 2000
RCS3-RA10R 6000 100 6000
) 1t Type 9800 200 4900
RCS2-RAIR =5 e 19600 200 9800

Threshold [%]

-------- Set the threshold value of the pressing torque in %.
If the torque (load current) becomes larger than this setting value
during pressing, the detection signal is output. This feature is used to
monitor the load current and judge whether the operation is good or
not in such an operation as press fitting in pressing.
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3. Operation .

3.2.1

8) Positioning width [mm]----- For positioning in PIO patterns'™ 0 to 4, 6 or 7, the positioning
complete signal is output if the remaining moving distance is
entered within the zone set here. The unit is in 0.001mm when
the DD motor is connected, and in 0.01mm for other cases.
For pressing, the actuator is moved at the setup velocity and
acceleration/deceleration in the same way as normal
positioning to the position of the coordinate value set in 2) and
then performs pressing movement by the data set here.

For PIO pattern 5, the positioning band is not the complete
signal output range against positioning command. Despite the
specified position number, the relevant output signal (LS*) is
turned ON when the actuator reaches the setting range. The
operation is accomplished as if a sensor were installed to
detect the actuator. PIO pattern 5 does not correspond to the
pressing operation.
*1 PIO pattern : This is the operation pattern of Positioner
mode.
[Refer to 3.2 Operation in Positioner Mode]

[Example of PIO pattern 5]
The figure below shows the position table and the position at which each of the LS signals is

turned ON. If the actuator passes any of the positioning bands in the operation by another
position number or manual operation in the servo-off state, the relevant LS signal is always
turned ON.

Position | Velocity (el || e Pressing UGS | SRR | 2o o | ey || GeEEEElEA pore ety Stop

No. (i [ ration ration (%] old width ) | it Deceleration mental | set | mode
[G] [G] [%] [mm] mode

0 0.00 250.00 0.20 0.20 0 0 5.00 0.00 0.00 0 0 0 0

| 1] 70.00 250.00 0.20 0.20 0 0 10.00 &0 0.00 0 0 0 0

2 150.00 | 250.00 0.20 0.20 0 /9—-; 5.00 0.0 0.00 0 0 0 0

Home=0mm
|

i

i

i

i

[
& <t

N

LS1is ON LSO is ON
70+10mm 0+£5mm

LS2 is ON
150£5mm
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Note 1) (Nole 2) ' Set the coordinate value on the positive side at which position

zone output signal PZONE is turned ON. PZONE is set to ON in

the zone between this value and the coordinate value on the

negative side set in 10).

The feature follows the specified position number. It is valid only

when the position is specified but invalid in another position

operation.

Set the coordinate value on the negative side at which position

zone output signal PZONE is turned ON.

(Note 1) PZONE Signal turns ON outside the range between Zone + and Zone — when it is set
to Zone + < Zone -.

(Note 2) The unit of Zone + and Zone — is in 0.001mm when the DD motor is connected, and in
0.01mm for other cases.

9) Zone + [mm] (

10) Zone - [mm] Nete D (Nete 2)



3.2.1

11) Acceleration / deceleration mode ----- Select a proper acceleration/deceleration pattern
depending on the load.

Set Acceleration/ Operation
Value | Deceleration Pattern P
0 Trapezoid Velocity
r4 Y » Time
1 S-motion Velocity

(Refer to Caution at
S-shaped Motion)

» Time
Set the S-motion rate with parameter No.56.
2 First-Order Velocity
Delay Filter
(Refer to Caution at
First-order Delay Filter)
» Time

Set the delay time constant with parameter No.55.

Caution at S-shaped Motion:

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

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

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

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

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

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

Caution at First-order Delay Filter:

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

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

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

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

3.2.1

12) Incremental ---------- Set to 1 for pitch feed (relative movement = incremental feed).
The value set for the position in 1) indicates the pitch feed distance.
With the value set to 0, positioning is defined to the position in 1)
based on the absolute coordinate system.

&Caution: In the pitch feed, do not perform a command with a pitch smaller than the
minimum encoder resolution (lead/encoder pulse number) or that less than
positioning accuracy repeatability.

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

When solenoid valve mode 2 is selected, set this to 0. Setting this to 1 causes
the position data error to occur.

13) Gainset-----rveveee Seven parameters required for servo gain adjustment are collected
to be a single set. Up to four sets can be registered to change the
servo gain in positioning.

By utilizing Off Board Tuning Function ( 'in the PC software, the
setting close to the optimum can be obtained.
Note 1 Refer to Section 10 Appendix Connectable Actuators for
the applicable models.
It may require the setting of the gain set dedicated for the
home-return operation in the case this function is used to
have the high-speed setting or the setting to apply a
transported weight more than the ratings.
For how to set up and the caution items, refer to the
instruction manual for RC PC Software.
[Parameters included in a set:]
* Servo gain number (Position Gain)
* Position feed forward gain
» Speed Loop Proportional Gain
* Speed Loop Integral Gain
* Torque Filter Time Constant
* Current control band number
* Force Gain (Effective only in pressing with using force sensor
system)
It is able to establish the gain set that corresponds to the position
number to be operated to the indicated gain set.

Note 1

[Refer to “Servo Adjustment” in Section 8.3 for each gain parameter details.]

Setting Selected parameter set Parameter No.
0 Gain set 0 7,71, 31to 33, 54, 94
1 Gain set 1 120 to 125, 174
2 Gain set 2 126 to 131, 175
3 Gain set 3 132 t0 137, 176
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3.2.1

14) Stop mode -

--------- Automatic servo OFF is enabled after a certain period from the
completion of positioning for power saving.
A proper period can be selected from three parameters.

Setting Operation after completion of operation parameter No.
0 Servo ON not changed -
1 Automatic servo OFF after certain period 36
2 Automatic servo OFF after certain period 37
3 Automatic servo OFF after certain period 38

/I\Caution: «

No retaining torque is provided in automatic servo OFF. Pay sufficient
attention to the setting because the actuator may be moved by external force
applied to it.

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

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

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

of PC software.

15) Vibration suppress No.-----Suppresses vibration (sympathetic vibration) of the load

installed on the actuator.

The vibration suppress No. can accept three types of
vibrations.

Four parameters are defined for a single vibration to form a
single set.

In the position table, parameter sets are defined to correspond
to position numbers for which vibrations must be suppressed.
[Refer to Chapter 5 Vibration Suppress Control Function
(Option) for details.]

Setting Vibration suppress frequency Parameter No.
(Natural frequency)
0 Normal position control (no vibration _
suppress)
1 Vibration suppress control parameter set 1 97 to 100
2 Vibration suppress control parameter set 2 101 to 104
3 Vibration suppress control parameter set 3 105 to 108

& Caution:

(1) The natural frequency range between 0.5Hz and 30Hz can be suppressed.

(2) The target vibrations are those of the load induced by the actuator
connected to the controller.

Any other vibrations cannot be suppressed.

(3) Vibrations to be suppressed should be in the same direction as that in which
the actuator is moved. Vibrations in any other directions cannot be
suppressed.

(4) The function is not applied to the home return and pressing operations.

(5) The function is not available in the pulse train control mode.

(6) One or more setting vibration frequencies are rather low, the tact time may
be long. With a vibration frequency being 6Hz or less, the positioning
convergence time is 150ms or longer.
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3. Operation .

3.2.2 Control of Input Signal

The input signal of this controller has the input time constant of 6ms considering the prevention
of wrong operation by chattering and noise.

Therefore, input each input signal for 6ms or more

identified if it is less than 6ms.

Input Signal

Input Signal

6ms

>

Mot ™) continuously. The signal cannot be

P

‘g Not Identify ’

Note 1 Itis necessary to input 26ms or more for PWRT Signal of PIO Pattern 1.
[Refer to 3.2.4 Operation with Position No. Input = Operations of PIO Patterns 0 to 3 and 6.]

3.2.3 Operation Ready and Auxiliary Signals = Common to Patterns 0 to 7

[11 Emergency stop status (EMGS)

160

Patterns 0 to 7

. Output
PIO signal “EMGS
Common to o

O : Available, x: Unavailable

1) Emergency Stop Status EMGS is usually turned on and is turned off when “2.1.3 4)” is
open between EMG+ and EMG- (emergency stop condition or not connected).

2) It turns back ON if the emergency stop condition is released and the circuit is closed
between EMG+ and EMG-.

Have an appropriate safety treatment such as interlock with this signal for the host controller

(PLC, etc.).

(Note 1) EMGS is different from the emergency stop output caused by a controller alarm.



3.2.3

[2] Operation Mode (RMOD, RMDS)

. Input Output
P10 signal RMOD RMDS
Common to
Patterns 0to 7 O O

O : Available, x: Unavailable

Two operation modes are provided so that the operation by PIO signals does not overlap with
the operation by a teaching tool such as PC software through SIO communication.

The mode change is normally done by the operation mode setting switch ON the front panel of
the controller.

AUTO -+ Operation by PIO signals is valid.
MANU ------- Operation through SIO communication is valid.
However, when having the controller in link connection MNete ) and the teaching tool such as PC
software being connected using SIO converter, there is a case the controller and the teaching
tool are placed far from each other. In such a case, the controller can be entered into the MANU
mode by setting PIO signal RMOD to ON.
Because the RMDS signal is set to ON with the MANU mode selected by using the signal,
make the operation sequence interlocked.
The table below lists the switches ON the front panel, the modes selected by the RMOD signal
and the corresponding output states of the RMDS signal.
Note 1: For the details of the link connection, refer to “10.1 Way to Set Multiple Controllers
with 1 Teaching Tool”.

O: Selected or set to ON, x: Unselected or set to OFF

Condition Status
P10 Operation
Teaching tool such as Invalid N°te? © © © © % x * x
PC software i
i'lgvee%e{.iﬁ?z? « | x x « | ol o] o] o
Switches ON AUTO O (@) X X (@) O X X
front panel MANU X X O @) X X O O
PIO Input RMOD X (@) X O X (@) X (@)
P10 Output RMDS X O O O X (@) (@) O
PIO valid: @, PIO invalid:® ) ) ()

Operation by normal Ploj

Note 2: “PIO Operation Allowed” or “PIO Operation Invalid” is the function to select a
restriction while the teaching tool such as PC software is connected.

&Caution: (1) Note that selecting “PIO Operation Allowed” by using the teaching tool such
as PC software makes all PIO signals valid to enable operation however the
states of the switches and RMOD signal input may be. In this status, the
actuator may be started depending on the signals from PLC.

(2) If the teaching tool such as PC software is disconnected from the controller,
“PIO Operation Allowed” or “P1O Operation Invalid” holds the state selected
before. After teaching operation or debugging is terminated, select “P1O
Operation Allowed” and disconnect the teaching tool such as PC software
from the controller.
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3.23

[3] Servo ON (SON, SV, PEND)

P10 signal Input Output
SON SV PEND
Other than pattern 5 O ©) O
Pattern 5 O O X

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.
Concurrently positioning completion signal PEND is turned ON.

3) With the power being supplied, then controller cannot be operated while the SV signal
remains OFF. If the SON signal is turned OFF under operation of the actuator, the actuator
is decelerated and stopped with the forced stop torque. After the stop, the servo OFF
occurs to enter the motor into the free running state.

The brake (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
Dynamic Brake Lock j

Release

sv , !

Brake Excitation Lock — l50ms. < ,E
Release ! ! 50ms E

. 20ms ! ! 100ms | |

It may differ due'to operation condition

and load condition.
<>

(Note 1) -
PEND

Note 1 PEND would not turn ON in the pause condition.
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[4] Home Return (HOME, HEND, PEND, MOVE)

. Input Output
PIO signal HOME HEND PEND MOVE
Patterns 0 and 1 O O O O
Patterns 2 to 4 O O O X
Pattern 5 x(Note) O X X
Patterns 6 and 7 O O O X

O : Available, x: Unavailable
Note 1: For pattern 5, the home return by the HOME signal is not allowed. Refer to 3.2.6 [1]
Home return (STO, HEND) for how to perform a home-return operation.

The HOME signal is intended for automatic home return. The HOME signal is caught at the
rising edge (ON edge) to start the home return. At completion of the home return, home return
completion signal HEND is turned ON. The home-return complete signal HEND is kept on
unless the memory of origin point is lost for a reason. During the home return operation,
positioning completion signal PEND and moving signal MOVE are set to OFF and ON,

respectively.

Home Return Signal
HOME
(PLC—Controller)

Homing Completion Signal
HEND

(Controller—PLC) /

Positioning Completion Signal
PEND
(Controller—PLC)

Moving Signal
MOVE
(Controller—PLC)
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3.23

[Operation of Slider Type/Rod Type Actuator]

1)

Mechanical end
Home 2)

n
>

With the HOME signal being ON, the actuator moves toward the mechanical end at the
home return speed.

The moving speed is 20mm/s for most actuators but less than 20mm/s for some actuators.
Refer to the instruction manual of each actuator.

The actuator is turned at the mechanical end and stopped at the home position. The
moving distance is the value set by Parameter No.22 “Home return offset level”.MNe D

& Caution: In the home reverse specification, the actuator moves in the reverse direction.
Make sure to refer to Section 8.2 [18] when a change to Parameter No.22
“Home Return Offset Level” is required.

Note 1 It moves for the offset amount after the encoder Z-phase is detected.

[Actuator Movement for Spurious Absolute Type]

164

—3)
2) <

— "
1

Approx. 16mm

|

With HOME Signal ON, the actuator moves towards the home-return direction set in
Parameter No.5 at 3mm/s (fixed).

Move back and forth in approximately 16mm (to confirm the current position).

Home return operation is completed after the actuator confirms the current position.

& Caution: For Spurious Absolute Type, make sure to have a home return operation after
the power is turned ON.
B3 Error would be generated if there was an interrupting object in the
procedure of 2) and the current position could not be detected properly.
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[Operation of Rotary Actuator]

Home = 0°
ome 2) ‘

Home sensor

1) The actuator rotates in CCW (counterclockwise) direction from the view point of the load
side. The velocity is either 20deg/s or 5deg/s. (It depends on the setting of each actuator.)

2) At the home sensor input, the actuator is turned in the reverse direction and stopped at the
home position. The rotation angle is the value set by Parameter No.22 “Home return offset

level” after the detection of phase Z.

/I\ Caution: Make sure to refer to Section 8.2 [18] when a change to Parameter No.22

“‘Home Return Offset Level” is required.

[Operation of Actuator of Gripper Type]

17

2) R

1) If the HOME signal is turned ON, the actuator moves toward the mechanical end at the

home return speed (20mm/s).
2) The actuator is turned at the mechanical end and stopped at the home position. The
rotation angle is the value set by parameter No.22 “Home return offset level” after the

detection of phase Z.

&Caution: Make sure to refer to Section 8.2 [18] when a change to Parameter No.22
“‘Home Return Offset Level” is required.
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3.23

[5] Zone Signal and Position Zone Signal (ZONE1, PZONE)

P10 signal Output
ZONE1(Note 2) PZONE(Note 2)
Pattern 0 O O
Pattern 1 x O
Pattern 2 x O
Pattern 3 "o x x
Pattern 4 (©) (@)
Pattern 5 (©) (@]
Pattern 6 x O
Pattern 7 x O

O : Available, x: Unavailable
Note 1 Pattern 3 does not have the zone signal output feature.
Note 2 PZONE Signal can be changed to ZONE1 and ZONEZ2 Signals by the setting in
Parameter No.149.

Zonoauputsgnal

OFF

2) 3)
/ A, \
7 P
Acceleration //{/‘,ﬁ Deceleration
i
o
i Stop status i
Velocity T 1) 4) 5)
——
Time Zone signal output setting zone |
e =
1) 2) 3) 4) 5)
PD;;:::I 1 inpull Zone signal : Zong g?:;al ] Positioning
signal output at entry urnec al Movi completion
input = into setup = leaving from = mo:;:? = signal output
(moving start) zone seftup zone

The relevant signal can be turned ON while the actuator passes or stops in the zone range in
either of the following 2 types:

1) Zone signal (ZONE1)----+reveeeees The output signal is turned ON at the position set by the
proper parameter.

2) Position zone signal (PZONE) ---- The output signal is turned ON at the position set in the
position table.

The feature can play a role as the sensor for judging whether the completion position is good or
not at completion of pressing, setting the continuous operation zone in pitch feed or interlocking
operations of other units in the setting zone.

(1) Zone signal (ZONE)

166

Set the zone range to the relevant parameter.

1) Parameter No.1 : Zone boundary 1+
2) Parameter No.2 : Zone boundary 1-

The zone signal ZONE is kept effective also during the emergency stop unless the memory of
the origin is lost due to alarm.



3.23

(2) Position zone signal (PZONE)

No.

Position
[mm]

Velocity
[mml/s]

Accele-
ration
[G]

Decele-
ration
[G]

Pressing
[%]

Thresh-
old
[%]

Positioning
width
[mm]

Zone+
[mm]

Zone-
[mm]

Acceleration/
Deceleration

mode

Incre-
mental

Gain
set

Stop
mode

0.00
100.00

250.00
250.00

0.20
0.20

0.20
0.20

0.10
0.10

50.00
70.00

30.00
60.00

0

w N [= o

50.00

250.00

0.20

0.20

20.00

60.00

65.00

0

Setting of zone range
Zone ranges should be set in the position table.

While the operation corresponding to a position number is executed, the zone range set for the
position number is valid. It is kept effective also during the emergency stop unless the actuator
is operated or the memory of the origin is lost due to alarm.

(3) Setting values and signal output range
The zone output range varies depending on the difference between the value set for the
positive side of the zone and that for the negative side.

1) Value set for positive side > value set for negative side: Output signal turn ON in the range
from the value on negative side to that on positive side, and turns OFF out of the range

2) Value set for positive side < value set for negative side: Output signal turn OFF in the range
from the value on positive side to that on negative side, and turns ON out of the range

[Example of Line Axis]

Omm 30mm 70mm 100mm
Current | |
Position Set Value
i P ON Zone setting + : 70mm
Zone Signal Output h Zone setting - : 30mm
_ Set Value
Zone Signal Output o ON Zone setting + : 30mm
> Zone setting - : 70mm
[Example of rotary actuator of multi-rotation specification in index mode]
0° 0’
315° 315°
70° 700
Set Value Set Value

Zone setting + : 70°
Zone setting - : 315°

Zone setting + : 315°
Zone setting - : 70°

&Caution: Since this signal becomes effective after the coordinate system is established after
the home return is completed, it would not be output just with the power turned ON.
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3.23

[6] Alarm, Alarm Reset (*ALM, RES)

. Input Output
PIO signal RES “ALM
Common to
Patterns 0to 7 O O

O : Available, x: Unavailable

1) Alarm signal *ALM is set to ON in the normal status but turned OFF at the occurrence of an
alarm at a level equal to or higher than the operation release level.

2) Turning reset signal RES ON under occurrence of an alarm at the operation release level
allows the alarm™®® " to be released. The action is taken at the rising edge (ON edge).

3) The alarm reset should be done after the cause of the alarm is confirmed and removed. If
alarm reset and restart are repeated many times without removal of the cause, a severe
failure such as motor burnout may occur.

Note 1 Check the 9.4 Alarm List for details of alarms.

& Caution: Reset signal RES has two features, or alarm reset under occurrence of an
alarm and operation interruption (cancellation of remaining moving
distance) under temporary stop.

For the operation interruption under temporary stop, refer to the
description of the operation in each pattern.
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[7]1 Binary Output of Alarm Data Output (*ALM, PM1 to 8)

1)
2)

P10 signal Output
*ALM PM1 to 8
Common to Patterns

Oto3 © ©
Pattern 4 N°te o} x
Pattern 5 Nt o} x
Pattern 6 O O
Pattern 7 N 0 x

O : Available, x: Unavailable

Note 1 Patterns 4, 5, and 7 do not have this function.

If an alarm at a level equal to or higher than the operation release level occurs, completed position
number output signals PM1 to PM8 output the alarm information in the binary code format.
The PLC can read the binary code of alarm signal *ALM as the strobe signal to refer to alarm

information.

O: ON @: OFF

*ALM

ALM8 [ ALM4
(PM8) | (PM4)

ALM2
(PM2)

ALM1
(PM1)

Binary Code

Description: Alarm code is shown in ().

(©)

Normal

Software reset during servo ON (090)

Position number error during teaching (091)

PWRT signal detected during movement (092)

PWRT signal detected before completion of home return
(093)

Move command during servo OFF (080)

Position command in incomplete home return (082)
Absolute position move command when home return is not
yet completed (083)

Movement command during home return operation (084)
Position No. error during movement (085)

Move command while pulse train input is effective (086)
Move command during loadcell calibration (087)

Position command data error (0A3)

Command deceleration error (0A7)

FAN error detection (0D6)

Drive mode error (ODD)

Field bus module not detected (OF3)
Mismatched PCB (0F4)

Loadcell data error (0A9)

Loadcell calibration error (0E1)
Loadcell communication error (0E2)
Loadcell error (OE3)

Field bus link error (OF 1)

Field bus module error (0F2)

Parameter data error (0A1)
Position data error (0A2)
Unsupported motor/encoder type (0A8)

Z-phase position error (0B5)
Magnetic pole indeterminacy (0B7)
Home sensor non-detection (0BA)
Home return timeout (OBE)

Creep sensor not detected (0BF)

(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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3.2.3

O: ON e: OFF

*ALM

ALM8
(PM8)

ALM4
(PM4)

ALM2
(PM2)

ALM1
(PM1)

Binary Code

Description: Alarm code is shown in ().

8

Actual speed excessive (0C0)
Overrun detected (0C2)

Electromagnetic brake unrelease Error (0A5)
Dynamic brake not released (0AG)
Overcurrent (0C8)

Overheat (0CA)

Current sensor offset adjustment error (0CB)
Emergency stop relay fused (0CD)

Drop in control supply voltage (OCE)

I/0 24V power supply error (OCF)

11

Electric angling mismatching (0B4)
Deviation overflow (0D8)

Software stroke limit exceeded (0D9)
Feed back pulse error (ODA)

Pressing motion range over error (0DC)

12

Exceeded allowable time of exceeding torque allowing
continuous pressing (0C4)

lllegal control system transition command (0C5)
Mismatching torque current/force feedback (0C6)
Motor Power Source voltage excessive (0D2)

Motor power-supply voltage low (0D3)

Belt-breaking sensor detected (0D7)

Overload (0OEO)

Driver logic error (OFQ)

13

Spurious absolute error (0B3)

Encoder send error (OE4)

Encoder receipt error (OE5)

Encoder count error (OE6)

A-, B- and Z-phase wire breaking (OE7)
Absolute encoder error detection 2 (OEE)
Absolute encoder error detection 3 (OEF)

14

CPU error (OFA)
FPGA error(0OFB)
Logic error (OFC)

(@)

(@)

(@)

O

15

Nonvolatile memory write verify error (OF5)
Nonvolatile memory write timeout (OF6)
Nonvolatile memory data destroyed (OF8)

(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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[8] Brake release (BKRL)

PIO signal Input
BKRL
Pattern O O
Pattern 1M x
Pattern2to 7 O

O : Available, x: Unavailable
Note 1 Pattern 1 does not have this feature

The brake can be released while BKRL signal is set to ON. If a brake is installed in the actuator,
the brake is automatically controlled by servo ON/OFF. Releasing the brake may be required to
move the slider and/or the rod by hand in case of installation of the actuator in the machine or

direct teach .

This operation can be done by break release signal BKRL as well as the brake release switch

ON the front panel of the controller.
*1 Direct teaching : This operation is intended to get coordinate values to the position by

moving the slider and/or the rod by hand.

& Warning: (1) Take sufficient care to release the brake. Inappropriate brake release
may cause people to be injured and/or the actuator, the work and/or the
machine to be damaged.

(2) After the brake is released, always make the brake applied again. Any
operation with the brake remaining released is extremely dangerous. The
slider or rod may drop to cause people to be injured and/or the actuator,
the work and/or the machine to be damaged.

[9] Battery Alarm (*BALM)

Oto7

PIO signal Output
*BALM
Common to Patterns o

1) Battery alarm *BALM is set to ON in the normal absolute battery voltage or for an actuator

of incremental encoder specification.
2) *BALM is turned OFF if the absolute battery voltage drops to be less than 3.1V.
3

) An alarm code OEE “absolute encode error detection 2” occurs if the absolute battery

voltage drops to be less than 2.5V. The backup data cannot be held any more.

4) If Overload Warning Level Ratio is set to a value other than 100% in Parameter No.143,
the power turns OFF once the motor temperature exceeds the value in this parameter.

Lower the load level (by decreasing the acceleration speed, etc.).

& Warning: If the machine is operated with the backup data erased, unintended motion
may occur to cause people to be injured and/or the actuator, the work and/or

the unit to be damaged.

If *“BALM is turned OFF, replace the battery as soon as possible. [Refer to
Chapter 7 Absolute Reset and Absolute Battery.]

Use dedicated batteries.
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3.2.4 Operation with the Position No. Input = Operations of PIO Patterns 0 to
3and 6

This section describes the methods of operations of PIO patterns 0 to 3 and 6. These patterns
provide normal controller operation methods in which the controller is operated by turning the
start signal ON after a position No. is entered.

P1O pattern 6 is dedicatedly used for pressing operation using force sensor. The pattern is
intended to operate the actuator equipped with loadcell to enable highly precise pressing
control. Before the actuator can be operated, proper calibration and initialization of parameters
are required. [Refer to 3.2.7 Pressing Operation Using Force Sensor Operation Ready]

The control methods of positioning, pitch feed, and pressing are the same as those described
before.

[1] Positioning [Basic] (PC1 to PC**, CSTR, PM1 to PM**, PEND, MOVE, LOAD, TRQS)

. Input Output
P10 signal
PC1to PC**| CSTR |PM1toPM**| PEND | MOVE | LOAD | TRQS
PIO pattern 0 | PC1 to 32 O PM1 to 32 O O x x
PIO pattern 1 | PC1 to 32 O PM1 to 32 O O x x
PIO pattern 2 | PC1 to 128 O PM1 to 128 O x x x
PIO pattern 3 | PC1 to 256 O PM1 to 256 O x x x
PIO pattern 6 | PC1 to 16 O PM1 to 16 O x O O

O : Available, x: Unavailable
(Note) Operation without home return leads the operation based on the data of the specified

position No. after automatichome return. If one or more problems are found, interlock
by home return complete signal HEND is required.
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B Sample use

200mm/sec
100mm/sec -——————-—-.
Stop Acceleration Deceleration Acceleration Deceleration
status V 4 ! Vi W
1) 2) 3)4) 5) 6) 7)8)!
VelocityL | |
- | i
Time | [
Position 1 Position 2
1) 2) 3) 4)
Position 1 . Start signal Positioning Movin
< t mule  input(moving mml  Completion s comp,g
ey Sta) Signal Output pEmGSLE
5) 6) 7) 8)
Position 2 _ Start signal Positioning Movin
input input (moving == Completion == comp.g
start) Signal Output A—
Usage o Work carriage, movement, efc.
Position | Velocity ol | (el Pressing WCER- || RSB || con || zepee || ASEEEERY Incre- Gain Stop
No. [ [ ration ration (%] old width i i Deceleration mental set mode
[©] ¢ > [%] [mm] mode
0
1 70.00 100.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
2 150.00 200.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0

B Control method

1)

2)

First enter command position No. PC1 to PC** with binary data. Next turn start signal
CSTR ON. Then the actuator starts acceleration depending on the data in the specified
position table for positioning to the target position.

At operation start, positioning complete signal PEND is turned OFF. Always turn the CSTR
signal OFF. Without it, the completed position number is not output and the positioning
complete signal is not turned ON at the completion of positioning.

When the positioning is completed, the positioning complete position numbers are output
from complete position No.PM1 to PM** with binary data and also positioning complete
signal PEND is turned ON.

The moving signal MOVE turns ON at the same time as the operation starts, and turns
OFF once the positioning complete signal PEND turns ON or the movement command
output completes.

Positioning complete signal PEND is turned ON if the remaining moving distance enters
into the positioning width. PEND Signal will be kept ON once it is turned ON unless the
start signal CSTR is turned back ON, servo is turned OFF ™" or the actuator is out of the
positioning band width range ™",

Note 1 It can be switched over with Parameter No.39.
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3.2.4

Command position No.

PC1 to PC**
(PLC—Controller)
' T1>6ms
< Turned OFF by
turning PEND OFF
(PLC—Controller) ('
PM1 to PM**

Start signal CSTR
\ PM1 to PM**=0(N0te1)>< ><PM1 to PM**=O(Note1)
(Controller—PLC)

urned ON after | Target Position
Positioning Completion Signal entering into ;
" ne

!

Completed position

PEND positioning width zo
(Controller—PLC)

Moving Signal MOVE
(Controller—PLC)

Note 1: The completion position No. output is set to 0 during movement of the actuator.

&Caution:

(1) Set the period taken from entering position No. to turning CSTR ON to 6ms or larger. In spite of
6ms timer process in the PLC, commands may be input to the controller concurrently to cause
positioning to another position. Take the scanning time in the PLC into account to set a period as
2 to 4 times as the scanning time. Set the value similarly if the PLC reads the complete position.

(2) At the completion of positioning, positioning complete signal PEND is not turned ON if start
signal SCTR remains ON. If this occurs, turn CSTR OFF then PEND is turned ON immediately.
Therefore, create the sequence program so that turning PEND ON makes CSTR turned OFF
and the PLC waits for the state in which PEND is turned ON.

(3) At the positioning to the position same as that specified in the stop (complete) position number,
PEND is turned OFF once but moving signal MOVE is not turned ON.

Therefore, use PEND to turn CSTR OFF.

(4) MOVE is turned ON as soon as PEND is turned OFF and turned ON as soon as PEND is
turned ON. Accordingly, with a large positioning width being set, MOVE may be turned OFF
while the actuator is moved.

W Binary data O :ON e : OFF
(Command position No. | PC256 | PC128| PC64 | PC32 | PC16 | PC8 | PC4 | PC2 | PC1 |
Completed position No. | PM256 | PM128 | PM64 | PM32 | PM16 | PM8 PM4 PM2 PM1

0 ° ) ) ) ° ) ) ° °
1 [ ) ° ) ° ) ) o @)
2 ° ) ) ) ° ) ) @) °
3 ° ) ) ) ° ) ) @) @)
4 ° ) ) ) ° ) @) ° °
5 ° ) ) ) ° ) @) ° O
6 ° ) ) ) ° ) @) @) °
7 ° ) ) ) ) ) @) O O
8 ° ) ) ) ° @) ) ° °
9 ° ) ) ) [ @) ) ) O
10 [ ) ) ) o @) ) @) °
509 @) @) O O @) @) @) ° O
510 O ©) @) @) @) @) @) @) [
511 O O O O (@) @) @) (@) (@)
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[Shortcut control of rotary actuator of multi-rotation specification]

(1) Set of shortcut selection

The shortcut selection can be made valid/invalid by Parameter No.80 “shortcut selection
during rotation”. If the shortcut selection is made valid, the actuator can be moved only in a

single direction.

[Operation Examples]

Position No.1

Position No.4

Position No.3

Position No.2

Position No. Position
1 0
2 a0
3 180
4 270

Enter position data assuming 1° =

Tmm.

(Example) 1.2 is assumed as 1.2°.

For operation in the order of positions 1-2—3—4—1, the actuator is moved differently whether

the shortcut selection is valid or invalid.
¢  When shortcut selection is invalid:

1

¢  When shortcut selection is valid:

)
@z@@j@ 4&@@ :

-
‘= D= D=
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(@)

3.2.4

Infinite Rotation Control

Making the shortcut selection valid and moving the actuator in a specific direction
continuously allows the actuator to be rotated continuously as a motor. The continuous
operation can be done as described below.

[Operation Examples]

This example rotates the actuator by 2 turns and finally stops it at position No.4.

Position No.1
Position No. Position

1 0

2 120

Position No.4 3 240

4 90
Enter position data assuming 1° =

Position No.3 Position No.2 Tmm.

osttion o. osition No. (Example) 1.2 is assumed as 1.2°.

1)
2)

176

1
Position No.1
Positioning

] |
Position No.1\ Position No.1
Positioning Positioning
1 | : |
Position No.2 I |
Positioning |

Position No.2
Positioning

Wanms | |
| / Position No.3 I
Positioning I

|

|

|

| / Position No.3
| | ! |
| | ' |
I

|
| Positioning , |
! |
| | | | ! /Position No.4\ |
I | | | | Positioning
1 1

. . 1 | . . | | |
Position No.1  Position No.2  Position No.3 Position No.1 Position No.2 Position No.3  Position No.1 :
(Positioning width) (Positioning width) (Positioning width) (Positioning width)(Positioning width) (Positioning width) (Positioning width) |
<> [ ! \ ! | i [ [ [ ! <> |
|
|
|

|
Actual operation \:

Widen the positioning widths of position No.1 to 3 so that they are located before the
position at which deceleration is started.

Positioning of position No.1 makes positioning complete signal (PEND) turned ON before
deceleration is started.

If PEND is turned ON, positioning of position No.2 is executed. Similarly, positioning is
repeated in the order of position No.3 - 1 —» 2 — 3 — 4. Because the normal positioning
always gives position data specified last the highest priority, the actuator can be rotated
continuously.

If the speeds in position No.1 to 4 are set to be the same, the actuator can be rotated at the

same speed. Then the actuator is stopped at the positioning set in position No.4. The
number of rotations is defined by the number of repeats of position No.1 to 3.
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[2] Speed change during the movement
B Sample use

B Liquid injection unit

100 mm/sec

-
Acceleration
50 mm/sec T LT T TP PP P Y

| Deceleration

Acceleration

5) ‘
Stop F 4) L Y
status T 2) 3 i ) 7)1
I I Positioning complete width at position 2 I
Pasition 1 ! ;
i Position 3
Velocily Position 2
Time
1) 2), 3)
Position 2 _ Start signal Positioning
input = '”p"';'(gr’g""" =) Completion =
Signal Output
4) 5), 6) 7)
Pasition 2 Start signal Positioning Moving

input = inpuil(rr‘gving =  Completon =  comp.
Ak Signal Output

The unit inserts nozzles into containers, injects liquid, and
moves the nozzles upward so that they may not be contact
with the liguid surfaces.

Position | Velocity el || B Pressing WiCs- || (RS || o, || g || A Incre- Gain Stop
No. T [ ration ration %] old width il o Deceleration mental set mode
[C] [G] [%] [mm] mode
0
1 150.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
2 0.00 50.00 0.20 0.20 0 0 100.00 0.00 0.00 0 0 0 0
S 0.00 100.00 0.20 0.20 0 0 0.10 0.00 5.00 0 0 0 0

B Control method
The speed of the actuator can be changed while it moves. Positions are used by the number of
speeds. The method of controlling the operation to each position is the same as that described
in [1] Positioning.

The example below describes the case of 2 speeds:

1)

In this example, the speed is changed while the actuator moves from the position of
150mm to the position of Omm. At first, set the positioning to the target position at the first
speed in position No.2. In the positioning width, set the distance from the speed change
position to the target position. The value is set to 100mm in the example. Thus, for position
No.2, positioning complete signal PEND is turned ON at the position before the target
position by 100mm.

Set the positioning to the target position at the second speed in position No.3.

Start position No.2. Then start position No.3 successively when PEND in position No.2 is
turned ON. In normal positioning, position data specified later has always a priority over
position data specified earlier. Thus, the operation in position No.3 is started on the way of
the operation in position No.2.

In this example, the target positions No.2 and 3 are equal with each other. They may not be the
same. However, setting the target positions to be equal with each other allows the distance
from the speed change position to the target position to be known easily.

To increase in the number of speed change steps, add a position number and operation
sequence, set the speed change position in the positioning width and operate the actuator
continuously.
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[3] Pitch Feeding (relative movement = incremental feed)
B Sample use

250mm/sec
Stop state A L .
1) 2)3) | i i i
1
Velocity 100 o5, | 25 | =5 | 28 |
| 1
TT T
Position No. Position 1 Position2  4)
Coordinate Coordinale
value: 25 value: 25
1), 2) 3).
: Input of start Position 1 Mave 25 mm Reat of
| Work_feed in signal to Completion of by input of start movement by
marking process position 1 mavement signal ‘°2 25 ey
R 00T pasition input of start
(positioning by (pitch feed signal to
mode mode) position 2
(UEET S8 Stocker up/down, pallet movement, etc.
Position | Velocity el || el Pressing WCER= || PR || oo || zapes || ASEEREER Incre- Gain Stop
No (i (e ration ration (%] old width ] Ty Deceleration mental set mode
[G] [G] R [%] [mm] mode
0
1 100.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
2 25.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 1 0 0

(Position No.2 sets pitch feed.)

B Control method

1) The method of controlling pitch feed is the same as that described in [1] Positioning except

the setting of the position table. Repeat the positioning of a specific position No.

2) For pitch feed, the position set in the position table indicates the pitch. Set the pitch
(relative moving distance = incremental moving distance) in column “Position”.

3) If the operation command is issued, the actuator moves from the current stop position by
“Position” in the position table. To perform continuous movement, repeat the operation.
The relative movement amount is calculated in ‘mm’. Therefore, there will be no cumulative
tolerable error in repeated operations.

positioning accuracy repeatability.

There would be no deviation to occur even with the command because it is an
operation command to the same position as the positioning complete condition,

but the positioning control cannot be performed properly.

& Caution: In the pitch feed, do not perform a command with a pitch smaller than the
minimum encoder resolution (lead/encoder pulse number) or that less than
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&Caution: (1) If the actuator reaches the software limit corresponding to the stroke end in the pitch
feed operation, the actuator stops at the position and positioning complete signal
PEND is turned ON.

(2) Note that, in pitch feed just after pressing operation (to be in the pressing state), the
start position is not the stop position at the completion of pressing but the
coordinate value entered in “Position” of the pressing position data. The movement
to the base point is added to the first pitch feed.

i . '\ l
Pressing operation Approach l Pressing
— 1

Pitch feed in reverse pressing | Base point of pitch | | Current stop position

I Pitch feed in same
Movement to base point of pitch feed + direction as pressing

N\ /

Second and following
pitch feed
= setting value

Nl

Second and following
pitch feed
= setting value

J

Return to base point and first pitch

(3) If the position number for pitch feed is started (CSTR ON) during normal positioning,
the actuator moves to the position of the coordinate resulting from adding the pitch
feed distance to the target coordinate of the positioning. Repeating the start of pitch
feed several times allows the pitch feed distance to be added to the target position
by the number of repeats. Do not use the pitch feed function in such a way, because
the PLC cannot confirm the complete position.

(4) Note that, if pitch feed is started (CSTR ON) repeatedly during pause, the actuator
moves continuously by the distance based on the number of starts. In such a case,
cancel the remaining moving distance by turning reset signal RES to ON in the
pause state or take interlock so that the start signal is not turned ON during pause.

(5) At software limit (stroke end) in pitch feed, the actuator is decelerated to be stopped
and positioning complete output PEND is output.

(6) MOVE turns ON at the same time as PEND turns OFF, and turns OFF once PEND
turns ON or the movement command output completes. Accordingly, with a large
positioning width being set, MOVE may be turned OFF while the actuator is moved.

(7) Pressing is enabled by using the pitch feed function. However, do not make control
of changing to pitch feed on the way of normal positioning (before PEND turning
ON). Pressing is interrupted by using the pitch feed function as soon as start signal

CSTR is turned ON. The PLC cannot manage the position of the actuator any more.
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[4] Pressing operation
B Sample use

250mm/sec ————

Acceleration Deceleralion

\2
o / I Work
4)5)

status

* J 1) 2
L \____', .y VelocnyI Positioning width 50
Press-fitting process i s Without contacting work
2 Position 1 until the end of
Coordinate positioning band,
value: 100 positioning complete
signal is not output.
7 ? sasgnal ) move | Y Pressingtowork| ) pogiering
Position 2 iny forwarc at and stop
hot . W (mwng ™ lowspmed | W Pressmgheity |mp Comple
; start) without stop| ~ Setup pressing force m
Caulking process
Position | Velocity ol | (el Pressing WCER- || RSB || con || zepee || ASEEEERY Incre- Gain | Stop
No. [ [ ration ration (%] old width i i Deceleration mental et mode
[G] 6] > [%] [mm] mode
0
1 0.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
2 100.00 250.00 0.20 0.20 50 0 50.00 0.00 0.00 0 0 0 0

(Position No.2 sets pressing operation.)

B Control method

1) The method of controlling the pressing operation is the same as that described in [1]
Positioning except the setting of the position table. Any setting of “Pressing” in the position
table allows the pressing operation to be done. “Positioning width” is assumed as pressing

operation distance.

2) The actuator moves at the setting speed and rating torque to the position of the coordinate
set in “Position” in the similar way as normal positioning. Then the operation changes to
pressing. The moving distance in pressing is the value set in “Positioning width”. The
pressing is performed with the torque (current limit value) set in percent in “Pressing” of
P1O patterns 1 to 3 being the upper limit.

Pressing operation using force sensor of PIO pattern 6 performs pressing by the pressing
force set in percent of the base thrust in pressing operation using force sensor*.
* Base thrust in pressing operation using force sensor:

Converted thrust at rating motor output in pressing operation using force sensor

Actuator Base thrust in pressing operation using
force sensor [N]
RCS3-RA4R 200
RCS3-RA6R 600
RCS3-RA7R 1200
RCS3-RA8R 2000
RCS3-RA10R 6000
1t type 4900
RCS2-RA13R 2t type 9800
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3) The control method is the same as that in [1] Positioning. However, the processing of
positioning complete signal PEND is different from that in [1] Positioning.
PEND is output when the shaft is stopped by pressing (pressing complete). If the work is
not subject to pressing (miss-pressing), the actuator moves by the value set in “Positioning
width” to stop but PEND is not turned ON. Completed Position No. PM1 to PM** turn on
both when the pressing operation is complete and when miss-pressing.

& Caution: When having a pressing operation using force sensor, it is necessary to calibrate
the loadcell.
[Refer to 3.2.7 Pressing Operation Using Force Sensor Operation Ready
(Calibration of Loadcell)]

Command position No.
PC1 to PC**
(PLC—Controller)

Start signal CSTR
(PLC—Controller)

Completed position
PM1 to PM**
(Controller—PLC)

Positioning Completion Signal
PEND
(Controller—PLC)

Moving Signal MOVE
(Controller—PLC)

Operation of actuator

A

' T1>6ms M) ><

¢ Turned OFF by
(v turning PEND OFF

\ PM1 to PM**=0 (Nt 2) ><

><PM1 to PM**=0 (M2

\

Not turned ON for
miss-pressing

Approach operation e

L Pressing
operation | Completior

Positioning be setting Moggﬁnz)er‘]rilrt] by | Stop of
of coordinate Value Posigth > | pressing
> <+—Pp

Note 1: Set the period taken from entering the position number to turning CSTR ON to 6ms or
longer. Because 6ms timer process on the PLC is also entered to the controller,
positioning at another position may occur. Take the PLC scan time into account.

Note 2: The Completed Position No. output is set to 0 during movement of the actuator.

181

uonelsadQ ‘¢ .



3. Operation .

3.2.4

(2)

&Caution: (1) The speed during pressing operation is set in Parameter No.34. Check the

10.6 List of Specifications of Connectable Actuators for the pressing
operation speed.

Do not set any value larger than the value in the list. If the speed set in the
position table is equal to or less than the pressing speed, the pressing is
performed at the setup speed.

The approach start position of pressing should be located at or before the
pressing start position (coordinate 100mm or less in the above example) If
not, the moving direction varies depending on the start position to be
dangerous.

For example, if the pressing operation is conducted from a coordinate value
above the pressing complete position (above 150mm), it will become the
tension operation from the current point to the pressing complete position.
Please note that it cannot be the pressing operation to the point of 150mm
after the positioning at the point of 100mm.

Pressing start position Pressing end position
100mm 100 + 50 = 150mm

Pressing operation

Approach operation
CSTR 0P

Tension operation
ressing operation < CSTR
CSTR >

©)

(4)

(®)

(7)

CSTR: Start position

The work is pressed after the pressing is completed. The work may moves
backward or forward. If the actuator is moved backward before the
approach position, alarm code 0DC “Pressing Motion Range Over Error”
occurs to stop the actuator. In movement of the work in the pressing
direction, PEND is turned OFF if the load current becomes lower than the
current limit (pressing (%)). Miss-pressing occurs when the actuator moves
by the pressing moving distance set in “Positioning width”. Completed
Position No. PM1 to PM** keep turned on until the next movement
command is made even if the work piece gets moved and pushed
backward or goes further forward once they are turned on at the pressing
operation complete.

Do not make control of changing to pressing on the way of normal
positioning (before PEND turning ON). Depending on the position at which
start signal CSTR is turned ON, the pressing is performed improperly. Then
the PLC cannot manage the position of the actuator.

Pressing operation cannot be performed with the rotary actuator. If the
index mode is selected for the rotary actuator of multi-rotation specification,
pressing operation cannot be set. The positioning complete signal PEND is
turned ON when the actuator reaches the positioning width.

If the actuator gets pressed to the work during the approach operation, 0DC
“Pressing Motion Range Over Error’ would be issued.

If the actuator is RCS2-RA13R (Ultra-High Thrust Type), there is a limit in
the duration and duty of continuous pressing. Use of the product above this
limit may cause a failure occurred due to the motor heat generation.

[Refer to 10.6.2 Specifications and Limitations in Pressing Operation of
RCS2-RA13R]
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| Judging completion of pressing operation |
(1) Normal case (PIO patterns 0 to 3):
The operation monitors the torque (current limit value) in percent in “Pressing” of the position
table and turns pressing complete signal PEND ON when the load current satisfies the
condition shown below during pressing. PEND is turned ON at satisfaction of the condition if

the work is not stopped.
(Accumulated time in which current reaches pressing value [%]) — (accumulated time in
which current is less than pressing value [%]) > 255ms (Parameter No.6)

C t i
urren Decrease in current due to movement/of_w@
L]

Pressing [%] ------

[\ A » Time

P 200ms k‘20msL‘ 75ms -~
Approach end J 295ms

Pressing start

2200ms + 75ms - 20ms = 255ms

Contacting work
Pressing Completion (PEND Output)

(2) Pressing operation using force sensor (PIO pattern 6):
If the pressing force during pressing operation satisfies the following condition against the
pressing force set in percent by “Pressing” in the position table, pressing complete signal PEND
is turned ON. This occurs even if the actuator does not stop.

® Condition:
(Accumulated time in which pressing force enters within the range between force judgment

margin+ and force judgment margin—) = 255ms (Parameter No.6)

Work pressed back by external force
and increase in pressing force

Decreace in pressing force

Pressing Force
due to movement of work

r

Force judbement margin+ [%]- = = = = = = = = - e e ===

Pressing setting value [%}- - - = =

Force judgment margin- [%]- - - - — | H-==-==-------==- \---- |I:

150ms 50ms 135ms I30ms|

»ld
L

[Contacting wo% <
415ms

(150 + 135 + 50) — (50+30) = 255ms
Pressing Completion (PEND Output)

\ 4
\4

A
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Force judgment ma[%ins are described by percent of the base thrust in pressing operation
using force sensor ' provided by the actuator. They should be set in Parameter No.95 and
96.

The pressing complete judging range is,

| Pressing setting value [%] | + | Force judgment margin+ [%] |

to | Pressing setting value [%] | — | Force judgment margin- [%] |

Force judgment margin + side -~~~ "~~~k "~

Pressing Completion (PEND Output)
judging range

Setup pressing force

Force judgment margin - side

*1 Base thrust in pressing operation using force sensor:
Converted thrust at rating motor output in pressing operation using force sensor

Actuator Base thrust in pressing operation
using force sensor [N]

RCS3-RA4R 200
RCS3-RAGR 600
RCS3-RA7R 1200
RCS3-RA8R 2000
RCS3-RA10R 6000
1t type 4900

RCS2-RA13R 2t type 5500

[Setting sample]
In case where the actuator is of 1-ton type and the pressing value, force judgment margin
+ side, and force judgment margin — side are set to 150%, 4%, and 4%, respectively:
Setup pressing value: 4900 [N] x 150% = 7350 [N] and
Force judgment margin + and —: 4900 [N] x 4% = 196 [N].
Hence, the pressing complete judging range is between 7154 to 7546 [N].

[Adjustment]
It is recommended to check the condition of the pressing force caused in pressing
operatiorl.2 Connect the PC software and read the current load value with servo monitoring
function.
In case an overshoot or a step as shown in the graphs below is occurred in pressing force
(current load value), it can be made better by adjustment following the steps stated below.

—lIdeal Value

Ideal Val
Example for Overshoot Waveform Example for Step Waveform = cealvale

—Measured Value ——Measured Value

Overshoot

Pressing force [N]
Pressing force [N]

Step

Time [ms] Time [ms]
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Procedure 1)

*2

Decrease the pressing velocity when an overshoot is occurred.
The pressing velocity is determined for each actuator to be used, and is set in Parameter

No. 34.

Set a lower velocity than the pressing velocity already set temporarily to the position
data, ™" and perform a pressing operation. If it is confirmed the condition is
improved by this, make a correction in Parameter No. 34 to the value set in the
position data, and set back the velocity in the position data.

It is the feature installed in the PC software. Refer to PC software Instruction Manual
[MEO0155] provided separately for details.

Note 1 If the velocity set in the position data is lower than the pressing velocity in Parameter

No. 34, the pressing velocity follows the velocity set in the position data.
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Procedure 2)
In case the condition has not improved in Procedure 1, try to change the pressing gain
with force censor use (Parameter No. 94).When changing the setting, increase or
decrease gradually ™*? referring to the following table.
Note 2 Try those values below (for each model) for the setting value in Parameter No. 94,
174, 175 and 176.

©ORA13R, RA10R * At delivery from factory
Rigidity of pressing target
Hard « Rigidity — Soft
5 5 1050 2100 4200 8400 16800 | 33600
g % 1200 2400 4800 9600 19200 | 38400
O
ks e o 1350 2700 5400 10800 | 21600 | 43200
0 c
s *3 8 | 15007 | 3000 | 6000 | 12000 | 24000 | 48000
() 1) 0]
2 T 1650 3300 6600 13200 | 26400 | 52800
o
§ S 1800 3600 7200 14400 | 28800 | 57600
[0 I
1950 3900 7800 15600 | 31200 | 62400
©ORA8R * At delivery from factory
Rigidity of pressing target
Hard < Rigidity — Soft
= 5 2100 4200 8400 16800 | 33600 | 67200
g % 2400 4800 9600 19200 | 38400 | 76800
o
© e o 2700 5400 10800 | 21600 | 43200 | 86400
0 c
¢ ﬁ 8 | 3000”7 | 6000 | 12000 | 24000 | 48000 | 96000
(0] ) ()
é Dj 3300 6600 13200 | 26400 | 52800 | 105600
o
§ '5; 3600 7200 14400 | 28800 | 57600 | 115200
[0 I
3900 7800 15600 | 31200 | 62400 | 124800
©ORAT7R * At delivery from factory
Rigidity of pressing target
Hard « Rigidity — Soft
= 5 3500 7000 14000 | 28000 | 56000 | 112000
g T'CF 4000 8000 16000 | 32000 | 64000 | 128000
o
© e o 4500 9000 18000 | 36000 | 72000 | 144000
1] c
¢ *?,,i 8 | 50007 | 10000 | 20000 | 40000 | 80000 | 160000
<)) %) 0]
2 ﬁ 5500 11000 | 22000 | 44000 | 88000 | 176000
o
q% S 6000 12000 | 24000 | 48000 | 96000 ([ 192000
Y I
6500 13000 | 26000 | 52000 | 104000 | 208000
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ORABR * At delivery from factory
Rigidity of pressing target
Hard « Rigidity —» Soft
° = 7000 14000 | 28000 | 56000 ([ 112000 | 224000
§ T'CF 8000 16000 | 32000 | 64000 [ 128000 | 256000
“g e g 9000 18000 | 36000 | 72000 [ 144000 | 288000
S *?,,i 8 | 100007 | 20000 | 40000 | 80000 | 160000 | 320000
'g @ % 11000 22000 | 44000 | 88000 | 176000 | 352000
08, =y 12000 | 24000 | 48000 | 96000 | 192000 | 384000
i T 13000 | 26000 | 52000 | 104000 | 208000 | 416000
©RA4R
Rigidity of pressing target
Hard « Rigidity — Soft
g z 10500 | 21000 | 42000 | 84000 | 168000 | 336000
§ _Tl 12000 | 24000 | 48000 | 96000 | 192000 | 384000
E e 2 13500 | 27000 | 54000 | 108000 | 216000 | 432000
§ ‘S,i % 15000 | 30000 | 60000 | 120000 | 240000 | 480000
-% . 16500 | 33000 | 66000 | 132000 | 264000 | 528000
g _é) 18000 | 36000 | 72000 | 144000 | 288000 | 576000
GG:J T 19500 39000 78000 | 156000 | 312000 | 624000

Procedure 3)

In case the condition has not improved in Procedure 2, try to change the force control
transition threshold (Parameter No. 173).

When changing the setting, increase or decrease gradually(

conditions.

Note 3

) referring to the following

Condition 1 : When an overshoot is occurred to the pressing force, decrease the force control transition

threshold.

Condition 2 : When the stiffness of the work piece is low, increase the force control transition threshold.

Note 3 Increase or decrease the setting value in Parameter No. 173 by 5 to 10 (in the range between

10 to 90).

(38) Torque Level Detection during Pressing Operation (Valid in PIO pattern 6)

B Image diagram
Operation start

HF
<« - C
Hl
Detect torque level while in pressing operation
—
. C
-
Pressing Complete
HI
Hl
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Control method

This is a function to detect whether the specified load is applied to the actuator by checking the
torque while in press-fitting operation when having a press-fitting process with the pressing
operation. If there is no resistance in press-fitting, the specified load would not be applied, thus
it is defined as the normal pressing is not conducted and an alarm can be issued from PLC.

It monitors the pressing force set in % in “Threshold” in the position data, and turns the torque
level status (TRQS) signal ON when the pressing force reaches the following condition. At the
same time, load output judge (LOAD) signal also turns ON if it is in the position zone.

This signal turns OFF either when a movement command to another position is issued or the
servo is turned OFF. This signal is kept ON once it is turned ON until the next movement
command.

@ Condition:
(Total time of pressing force to reach above threshold) — (total time of pressing force to get
below threshold) = 255ms (Parameter No.6)

Pressing force exceeding
force judgment margin is
occurred

Pressing force being
dropped below threshold

Pressing Force
A

———————————— Positive side of force judgment margin

Push [%]

______ Negative side of force judgment margin

..... — Threshold [%)]

Touched to wo\@ 110ms

» Time

(&)}
(&)}

Ag
\ Al

265ms

110ms + 5ms + 10ms - 5ms + 135ms = 255ms
Load output judgment (TRQS output)

TRQS

LOAD i

Position zone |
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[5] Tension Operation

&Warning: Do not perform tension operation by pressing operation using force sensor.
The pressing operation using force sensor requires an actuator applicable
for dedicated loadcell and pressing operation using force sensor.

The tension operation by using an actuation equipped with loadcell causes
the loadcell to be damaged.

B Image diagram

-

e

I

-E Position No.1

i -

=

e} i\ Position No.2
1

P

Sar
o (ot § T

T
"

=
i

Position Veloity Acclele- Declele- Fiessing Thresh- Pos@onlng Zone+ Zone- Acceleratlpn/ Incre- Gain Stop
No. (e (s ration ration %] old width (e et Deceleration mental set mode
[G] [C] [%] [mm] mode

0

1 100.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0

2 80.00 250.00 0.20 0.20 50 0 -50.00 0.00 0.00 0 0 0 0
3

Tension start position Tension end position
80mm 80 — 50 = 30mm

Tension Operation
>

CSTR
Approach operation Tension Operation>

CSTR >

CSTR: Start position
m Control method

The method of controlling the tension operation is the same as that described in [4] Pressing

operation. The control method is explained below by using the sample position table shown

above.

1) Position No.2 indicates the settings of tension operation. The settings of “Position” and
“Positioning width” show the tension start position and the tension quantity, respectively.
Attach — (minus sign) to the tension quantity. Specify the upper limit of the torque required
for tension in percent (limited current value) in “Pressing”. The speed, acceleration, and
deceleration are the conditions of positioning to the coordinate value (80mm) set in
“Position”.

2) Position No.1 indicates the tension start preparation position. Specify a value larger than
the coordinate value at which the tension provided by position No.2 ends (80 — 50 = 30mm)
in “Position”.

3) First define the positioning in position No.1. Next, the operation in position No.2 moves the
actuator to the position of 80mm at the setting speed and rating torque and change to the
tension operation. The actuator moves by 50mm in the negative direction in the tension
operation. The upper limit of the tensile force is the torque set in percent.
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In the similar way as pressing, the positioning complete signal is output when the shaft is
stopped by tension (pressing complete). If the actuator cannot be stopped during
movement within the setting positioning width (miss-pressing), it moves by the setting
distance to stop but PEND is not turned ON. Completed Position No. PM1 to PM** turn on
both when the tension operation is complete and when miss-pressing.

/I\ Caution: (1)

The speed during tension operation is set in Parameter No.34. Check the
10.6 List of Specifications of Connectable Actuators for the pressing
operation speed. The speed for tension operation is same as that for
pressing operation.

Do not set any value larger than the value in the list. If the speed set in the
position table is equal to or less than the tension speed, the tension
operation is performed at the setup speed.

The tension ready position should be the tension start position or forward. If
not, the moving direction varies depending on the start position to be
dangerous.

The tension operation from a coordinate (less than 30mm = 80 — 50 in the
above example) located before the end position (30mm) changes to the
pressing operation from the current position to the tension end position.
Please note that it cannot be the tension operation to the point of 30mm
after the positioning at the point of 80mm.

. ” Tension end position
Tension start position ’ 80 — 50 = 30mm
80mm

CSTR

Approach operation Tension operation
> ® Pressing operation
CSTR
Tension operation
CSTR >

(3)

(4)

CSTR: Start position
The work is pulled also after completion of the tension. The work is drawn
back or pulled further if the work is moved. When the work is drawn back
before the approach position, alarm code 0DC “Pressing Motion Range
Over Error” occurs to stop the work. When the work is moved in the tension
direction and the load current becomes less than the current limit value
(pressing in percent), PEND is turned OFF. Miss-pressing occurs when the
actuator moves by the pressing moving distance set in “Positioning width”.
Completed Position No. PM1 to PM** keep turned on until the next
movement command is made even if the work piece gets moved and
pulled backward or further forward once they are turned on at the tension
operation complete.
Do not make control of changing to tension operation on the way of normal
positioning (before PEND turning ON). Depending on the position at which
start signal is turned ON, the tension operation is performed improperly.
Then the PLC cannot manage the position of the actuator.
Tension operation cannot be performed with the rotary actuator.
If the actuator is RCS2-RA13R (Ultra-High Thrust Type), there is a limit in
the continuous tension time (= continuous pressing time) and the duty of
continuous pressing. Use of the product above this limit may cause a
failure occurred due to the motor heat generation.
[Refer to 10.6.2 Specifications and Limitations in Pressing Operation of
RCS2-RA13R]
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[6] Multi-step pressing
B Image diagram

)

Position No.1
Position No.2
Position No.3
Position | Velocity ol | (el Pressing WCER- || RSB || con || zepee || ASEEEERY Incre- Gain | Stop
No [ [ ration ration (%] old width i i Deceleration mental et mode
[G] © . [%] [mm] mode

0
1 0.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
2 50.00 250.00 0.20 0.20 30 0 20.00 0.00 0.00 0 0 0 0
3 50.00 250.00 0.20 0.20 50 0 20.00 0.00 0.00 0 0 0 0

4

B Control method

After pressing, the pressing pressure can only be changed in the pressing state.
The method of controlling multi-step pressing is the same as that described in [4] Pressing
operation.

1) Set the weak pressing (30%) in position No.2 and perform the pressing operation.

2) If pressing complete signal PEND is turned ON, start the pressing operation with pressing
pressure (50%) greater than the first pressure set in position No.3.
The position data in position No.3 should be the same as that in position No.2 except the
setting in “Pressing”.

3) To add a pressing step with another pressing pressure, add a sequence consisting of a
position number and a pressing operation.
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3.2.4

[7] Teaching by PIO (MODE, MODES, PWRT, WEND, JISL, JOG+, JOG-)

P10 signal Input Output
MODE JISL JOG+ JOG- PWRT | MODES | WEND

Other than y y y y y y y
pattern 1
Pattern 1 (@) @) (@) (@) O (@) (@)

O: Existence of signal, x: No signal

(Note) The feature is available only in pattern 1.

Teaching by PIO is enabled.

It is possible to select the teaching mode, move the actuator to the target position with jog or
inching operation, and write the coordinate value into any position number.

(1) Teaching Mode Selecting
1) To select the teaching mode, set teaching mode signal MODE to ON. If the teaching mode
is selected, mode status signal MODES is turned ON.
o While the actuator is operating, MODE signal input is invalid. Therefore, after the
operation is completed, the MODES signal is turned ON.
o With the MODES signal being ON, the CSTR signal is changed to teaching signal PWRT.
Therefore, it is not possible to operate the actuator by specifying a position No.
2) To cancel the teaching mode to return to the normal operation mode, set the MODE signal
to OFF. If the MODE signal is turned OFF, the MODES signal is turned OFF to return to the
normal operation mode.

Teaching Mode Signal

MODE
(PLC—Controller) /
Mode Status Signal (‘

MODES
(Controller—PLC) KTeacing mode selected )}

(2) Jog/inching switch and jog input .

1) Jog/lnchln(g switching signal JISL indicates whether the jog operatlon or inching

operation Vis performed by the jog input signal.
JISL signal OFF;«--------- Jog operation
JISL signal ON: ------------ Inching operation

2) There are two jog input signals, or JOG+ for operation in the positive direction and JOG- for
operation in the negative direction.
Jog operation: The actuator is moved while the jog input signal is set to ON.
e JOG+:---- While JOG+ is set to ON, the actuator is moved in the positive direction. If JOG+ is
turned OFF, the actuator is decelerated and then stopped.
e JOG- ---- While JOG- is set to ON, the actuator is moved in the negative direction. If JOG- is
turned OFF, the actuator is decelerated and then stopped.

o VeloCity ~-w-rorrrrrrrree Value set in Parameter No.26 “P1O jog speed”.
e Acceleration/Deceleration----- Rating acceleration/deceleration of actuator
e Pause Signal *STP ----------+- Enabled

*2  Inching operation: Once the jog input signal is turned ON, the actuator is moved by a certain

distance.

e JOG+:----Once JOGH+ is turned ON, the actuator is moved by a certain distance in the
positive direction.

JOG- ---- Once JOG- is turned ON, the actuator is moved by a certain distance in the
negative direction.

e Moving distance -------coeeie Value set in Parameter No.48 “PlO inching distance”.
o Velocity ----rrrrrrre Value set in Parameter No.26 “P1O jog speed”.

e Acceleration/Deceleration----- Rating acceleration/deceleration of actuator

e Pause Signal *STP --+---+---+- Enabled
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& Warning: (1) In home return incomplete state, software limit cannot stop the actuator.
Take interlock and prohibit the operation or perform the operation carefully.
(2) If the JISL signal is changed during inching operation, the inching being
operated is continued. If JISL is changed during job operation, the jog is
stopped.

(3) Writing current data to position table

1) The feature is valid only when the teaching mode is selected (with the MODES signal being
ON).

2) Specify the position number to which the current data is written in the binary data format in
command position No.PC1 to PC32. Turn current value writing signal PWRT ON.

3) The coordinate value of the current position is written into the position table for the
controller.
If position data is written previously, only the coordinate value in “Position” is only rewritten.
If nothing is written, the values set in the parameters below are written as the speed,
acceleration/deceleration, positioning width, acceleration/deceleration mode, stop mode
and vibration control No.. Other data is set to “0”.

o Velocity ------rmrrerrereeeee Parameter No.8 “Default speed”

o Acceleration -« rrrrrrrreeeeens Parameter No.9 “Default acceleration/deceleration”

e Deceleration «----rrrmrrrreens Parameter No.9 “Default acceleration/deceleration”

e Positioning width ------------------ Parameter No.10 “Default positioning width (in-position)”
¢ Acceleration/deceleration mode-- Parameter No.52 “Default acceleration/deceleration mode”
e Stopmode v Parameter No.53 “Default stop mode”

e Vibration control No. «+----+----- Parameter No.109 “Default vibration control No.”

4) At the completion of writing, controller write complete signal WEND is output. Then turn the
PWRT signal OFF.

5) When the PWRT signal is turned “OFF” the WEND signal is also turned “OFF”.
Turn OFF PWRT after confirming WEND is turned ON.
Turning it OFF before turning ON disturbs the proper data writing.

Command position No.
PC1 to PC** ><
(PLC—Controller)
_ 5 1 26ms Turned OFF by turning
o | WEND ON
Current value write signal !
PWRT !

(PLC—Controller)

Current coordinate
writing prosess
(Controller)

Turned OFF by
WEND turning PWRT OFF

T

Writing Completion Signal

(Controller—PLC)
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3.2.4

&Caution:

(1) Set the period taken from entering position No. to turning the PWRT ON to 6ms or longer. In
spite of 6ms timer process in the PLC, commands may be input to the controller concurrently
to cause writing to another position. Take the scanning time in the PLC into account, set a
period as 2 to 4 times as the scanning time.

(2) Turning the PWRT signal ON in the state in which home return is not completed (the HEND
signal is set to ON) causes alarm 093 “PWRT signal detected before completion of home
return” to occur.

(3) Turning PWRT signal OFF before turning WEND signal ON disturbs the proper data writing.

(4) Writing processing with position table screen remaining open on a teaching tool such as PC
cannot lead the data on the screen to be updated. To update and confirm writing data, take the
following actions:

1) PC software ‘- Left-click theﬂ button.

2) Teaching Pendant or Touch Panel Teaching -- Change to user adjustment screen, input
“4” in adjustment N O and return to the
position table screen after software reset.

Check the relevant Instruction Manual for details of operation.

[8] Pause and Operation Interruption (*STP, RES, PEND, MOVE)

PIO signal Input Output
*STP RES PEND MOVE
Pattern 0 to 1 O ) O O
Pattern 2 to 3 O O O x
O: Existence of signal, x: No signal
OFF - , R —
| I
i i
2 | i
Vi | L/ \
Acceleration Deceleration Acceleration Deceleration

\

Stop status /

i
|
1 L
Velocit 1) i i ) 4)5)
Time | ! Pause signal input OFF
o b
g 2) 3) 4 5)
Position 1 input Deceleration Movement Bt
: ; - 9
Input Start and stop with restart with Moving :
signal > ausetumed ™ pausetumed ™ comp. | W SQOmIF)gtItOH t
(Move start) OFF ON Iignal Outpu
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B Control method
Pause is possible during movement. In addition, the remaining moving distance can be

cancelled to interrupt the operation.

The pause signal is an input signal always set to ON. So, it is normally used to remain ON. Use

this function for interlock in case where an object is invaded into the moving direction of the

actuator being moved.

1) If pause signal *STP is turned off during operation of the actuator, the actuator is
decelerated to a stop. The deceleration is defined by the value set in the position table.

2) During pause, moving signal MOVE is set to OFF but positioning complete signal PEND is
not turned ON.

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

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

Pause signal *STP
(PLC—Controller) >

PEND not
turned ON

Positioning Completion Signal /
PEND (‘

)
(Controller—PLC) //
\

PEND turned
OFF

Moving Signal MOVE
(Controller—PLC)

Temp. | Cont. | Position

Before operation
stop Op. | complete

Positioning complete state | OPeation

Operation of actuator

Turning RES ON here allows
continuous operation to be cancelled

/I\ Caution: (1) At occurrence of an alarm in the release level™® ", RES can reset the
alarm. Cancel the remaining moving distance after confirmation that
alarm signal *ALM (being ON in normal state and OFF at occurrence of
an alarm) is set to ON.

Note 1: Check the 9.4 Alarm List for details of alarms.

(2) Turning *STP OFF with the actuator being in the positioning complete
state causes PEND to be turned OFF. Note that this situation may not
occur when a sequence program is created.

(3) If *STP is turned ON during pressing operation, the actuator is stopped
with the pressing force remaining unchanged. If *STP is turned ON, the
pressing operation is restarted.
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3. Operation .

3.2.5 Direct Position Specification (Solenoid Value Mode 1) = Operations of
PIO Patterns 4 or 7

The start signal is provided for every position number. Only turning ON the relevant input signal
according to the table shown below allows the operation based on the data in the target
position number to be performed. The operation mode is called the solenoid valve mode
because solenoid valves can directly drive air cylinders.
At the completion of positioning, every completed position number is output as well as the
positioning complete signal.
P10 pattern 7 is exclusively used for pressing operation using force sensor. It is intended for the
actuator equipped with loadcell to enable highly precise pressing control. Before the actuator
can be operated, proper calibration and initialization of parameters are required. [Refer to 3.2.7
Pressing Operation Using Force Sensor Operation Ready (Calibration of Loadcell).]
Positioning, pressing, and pitch feed are possible. Their control methods are the same as those
of other patterns.

[1] Positioning [Basic] (ST1 to ST6, PE1 to PEG, PEND)

Position No. Input Output
0 STO PEO PEND
1 ST1 PE1 PEND
2 ST2 PE2 PEND
3 ST3 PE3 PEND
4 ST4 PE4 PEND
5 ST5 PE5 PEND
6 ST6 PE6 PEND

[Caution] e Speed change is not allowed during movement.

o If start signal ST* is issued without home return, the home return operation is
automatically done before the operation based on the data of the specified
position number. When this specification is not desired, interlock by home return
complete signal HEND is required.

B Sample use

200mm/sec
; 100 /_\
% I mm/sec -7 \
L B Acceleration Deceleration Acceleration Deceleration
W Used for door open/close <f 4 Stop g b ‘ V AR, W
status 1) 2) 3)i 4) 5)6)i
Velocity } }
Time i 3
Position 1 Position 2
1) 2) 3)
Input Start signal Fasitiunipg Movi
" " - col ete nal loving
m Used for pick & place unit toPostion No.1 = J‘E'w&“ﬂ =P comp.
(Moving start) output .
4) 5) 6)
Input Start signal - Positioning Moving
} o PosiionNo2 "= Du;f-plpuesmems‘?;a | == comp.
Usage Work carriage, movement, etc. (Moving start) output _——
Position | Velocity ol | (el Pressing WCER- || RSB || con || zepee || ASEEEERY Incre- Gain Stop
No. [ [ ration ration (%] old width i i Deceleration mental set mode
[©] [© > [%] [mm] mode
0 0.00 100.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
1 70.00 100.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
2 150.00 200.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
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B Control method

1) When start signal ST* is turned ON, the actuator starts acceleration based on the data in
the specified position table for positioning to the target position.

2) At the completion of positioning, positioning complete signal PEND is turned ON as well as
current position No. PE* of the specified position.

3) After PEND is turned ON, turn the ST* signal OFF.

4) Current position No. PE* and positioning completion signal PEND are turned ON if the
remaining moving distance is entered into the positioning width zone. PE* and PEND
turned ON once remain ON unless start signal ST* is turned ON again or the servo is
turned OFF. They are also turned OFF when pause signal *STP is turned OFF.

@ OFF by turning PEND ON |

Start signal
ST T d ON aft
(PLC—Controller) —— F"me. ™ atter
entering into
positioning width zone
N—

Current Position No.
PE*
(Controller—PLC)

Positioning Completion Signal -
PEND /
(Controller—PLC)

Target position

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

(2) Both the PE* and PEND signals are set to ON in the positioning
width zone. Accordingly, they may be turned ON under operation of
the actuator if a large positioning width is set.

(3) Interlock should be taken so that two or more ST* signals are set to
ON simultaneously.

1) Entering the ST* signal of another position during positioning is
invalid. If the ST* signal of another position is turned ON during
positioning, the operation is terminated after the completion of
the positioning being operated.

2) Entering the ST* signal of another position with the ST* signal of
the current position remaining ON after the completion of
positioning allows the positioning to the other position to be
executed.

(4) If Parameter No.27 “Move command type” is set to “0” (factory
setting), turning ST* OFF during positioning caused the operation to
be interrupted.
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3. Operation .

[2] Pitch Feeding (relative movement = incremental feed)
B Sample use

250mm/sec
Stop slate ;
7). 23) ||
Velocity j 100 25,125, | 25 | 25 |
Time I | ‘ |
.-
Paosition No. Position 1 Position 2 4)
Coordinate Coordinate
value: 100 value: 25
1) 2) 3) 4)
. Input of start Position 1 Move 25 mm Reat of
| \Work feed in signal to Completion of by input of start movement by
marking process posiion]  wp  rowement =y SOEL o DAmesy
(positioning by 100 mm jtch feed signal to
mode mode) position 2
(05T 88 Stocker up.'do\}\.;n, pallet movement, etc.
Position | Velocity Rl || el Pressing e e e e i Incre- Gain Stop
No [ e ration ration (%] old width o] [mm] Deceleration — ol -,
[©] [© > [%] [mm] mode
0
1 100.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
2 25.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 1 0 0

(Position No.2 sets pitch feed.)
B Control method

1) The method of controlling pitch feed is the same as that described in [1] Positioning except

the setting of the position table. Repeat the positioning of a specific position No.
2) For pitch feed, the position set in the position table indicates the pitch. Set the pitch
(relative moving distance = incremental moving distance) in column “Position”.

3) If the operation command is issued, the actuator moves from the current stop position by
“Position” in the position table. To perform continuous movement, repeat the operation. Any

accumulation error does not occur because the home position (coordinate value 0) is
specified as the base point.
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/I\ Caution:

(1) Because pitch feed is repeated, turning ON the ST* signal of the same position after
completion of positioning causes both the PE* and PEND signals to be turned OFF at
operation start and turned ON again at completion of positioning in the same way as [1]
Positioning.

(2) If the actuator reaches the software limit (stroke end) in pitch feed, the actuator is
decelerated to be stopped and current position No. PE* and positioning complete
signal PEND are turned ON at the stop position.

(3) Both the PE* and PEND signals are set to ON in the positioning width zone.
Accordingly, they may be turned ON under operation of the actuator if a large
positioning width is set.

(4) Interlock should be taken so that two or more ST* signals are set to ON simultaneously.
1) Entering the ST* signal of another position during positioning is invalid. If the ST*

signal of another position is turned ON during positioning, the operation is
terminated after the completion of the positioning being operated.

2) Entering the ST* signal of another position with the ST* signal of the current position
remaining ON after the completion of positioning allows the positioning to the other
position to be executed.

(5) If Parameter No.27 “Move command type” is set to “0” (factory setting), turning ST*
OFF during positioning caused the operation to be interrupted.

(6) Note that, when Parameter No.27 “Move command type” is set to “1”, starting (ST* ON)
pitch feed repeatedly during pause causes the actuator to be moved successively by
the number of starts. If this situation is supposed, cancel the remaining moving
distance by turning reset signal RES ON in the pause state or take interlock so that
start signals are not turned on during pause.

(7) The pressing operation is enabled by using the pitch feed function.

(8) In the pitch feed, do not perform a command with a pitch smaller than the minimum
encoder resolution (lead/encoder pulse number) or that less than positioning accuracy
repeatability.

There would be no deviation to occur even with the command because it is an

operation command to the same position as the positioning complete condition, but the

positioning control cannot be performed properly.
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3.2.5

[3] Pressing operation
B Sample use

1

—

1y

250mm/sec ————

Acceleration Deceleralion

- \3® -
tz’sgf] m_/ .

| J 1) 2
. &--—JI’ ey . T Positioning width 50
Press-fitting process i A—s Without contacting work
i [Ive Paosition 1 until the end of
Coordinate positioning band,
value: 100 positioning complete

signal is not output.

1) ) Sirtsignal ) T 4) Ppressing towork| ) Positionk
. B fo at and stop
Postion2 g,  nput o  ToMrc 3 | mp Pressingheidhy |mp  Complele
g (moving Shoe setup pressing force
; start) without stop by
Caulking process
Position | Velocity ol | (el Pressing WCER- || RSB || con || zepee || ASEEEERY Incre- Gain Stop
No [ [ ration ration (%] old width i i Deceleration mental set mode
[G] Q] . [%] [mm] mode
0

1 0.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
2 100.00 250.00 0.20 0.20 50 0 50.00 0.00 0.00 0 0 0 0

(Position No.2 sets pressing operation.)

B Control method

200

1)

The method of controlling the pressing operation is the same as that described in [1]
Positioning except the setting of the position table. Any setting of “Pressing” in the position
table allows the pressing operation to be done. “Positioning width” is assumed as pressing
operation distance.
The actuator moves at the setting speed and rating torque to the position of the coordinate
set in “Position” in the similar way as normal positioning. Then the operation changes to
pressing. The moving distance in pressing is the value set in “Positioning width”. The
pressing is performed with the torque (current limit value) set in percent in “Pressing” of
P1O patterns 4 being the upper limit.
Pressing operation using force sensor of PIO pattern 7 performs pressing by the pressing
force set in percent of the base thrust in pressing operation using force sensor .
*1 Base thrust in pressing operation using force sensor:

Converted thrust at rating motor output in pressing operation using force sensor

Actuator Base thrust in pressing operation using
force sensor [N]

RCS3-RA4R 200
RCS3-RA6R 600
RCS3-RA7R 1200
RCS3-RA8R 2000
RCS3-RA10R 6000
1t type 4900

RCS2-RA13R 2ttype 9800

The control method is the same as that in [1] Positioning. However, the processing of
positioning complete signal PEND is different from that in [1] Positioning.

PEND is output when the shaft is stopped by pressing (pressing complete). If the work is
not subject to pressing (miss-pressing), the actuator moves by the value set in “Positioning
width” to stop but PEND is not turned ON. The current position No. PE* is turned ON at the
completion of pressing and even in miss-pressing.




Start signal
ST*

(PLC—Controller)

Current Position No.

PE*

(Controller—PLC)

Positioning Completion Signal

PEND
(Controller—PLC) .
Operation of actuator Approach Pressing | Pressing
operation | Completion
Positioning be Movement by|  Stop of
setting of coordinate poz’,ti'dotnh'ng | presasing

3.2.5

: )/Turned OFF by
/._turning PEND ON

Turned ON even (

in miss-pressing

: Not turned ON for :\
miss-pressing

/I\ Caution: (1)

The speed during pressing operation is set in Parameter No.34. Check the
10.6 List of Specifications of Connectable Actuators for the pressing
operation speed.

Do not set any value larger than the value in the list. If the speed set in the
position table is equal to or less than the pressing speed, the pressing is
performed at the setup speed.

The approach start position of pressing should be located at or before the
pressing start position (coordinate 100mm or less in the above example) If
not, the moving direction varies depending on the start position to be
dangerous.

For example, if the pressing operation is conducted from a coordinate value
above the pressing complete position (above 150mm), it will become the
tension operation from the current point to the pressing complete position.
Please note that it cannot be the pressing operation to the point of 150mm
after the positioning at the point of 100mm.

Pressing start position ’ ‘ Pressing end position
100mm 100 + 50 = 150mm

Pressing operation

Approach operati
ST hoproech ceni)

> s -
ension operatio n
ressing operatio; < E

ST*

3)

ST*:Start position

The work is pressed after the pressing is completed. The work may moves
backward or forward. If the actuator is moved backward before the
approach position, alarm code 0DC “Pressing Motion Range Over Error”
occurs to stop the actuator. In movement of the work in the pressing
direction, PEND is turned OFF if the load current becomes lower than the
current limit (pressing (%)). Miss-pressing occurs when the actuator moves
by the pressing moving distance set in “Positioning width”. Current Position
No. PE* keeps turned on until the next movement command is made even if
the work piece gets moved and pushed backward or goes further forward
once it is turned on at the pressing operation complete.

Pressing operation cannot be performed with the rotary actuator.

If the actuator is RCS2-RA13R (Ultra-High Thrust Type), there is a limit in
the duration and duty of continuous pressing. Use of the product above this
limit may cause a failure occurred due to the motor heat generation.

[Refer to 10.6.2 Specifications and Limitations in Pressing Operation of

RCS2-RA13R]
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3.2.5

| Judging completion of pressing operation |
(1) Normal case (PIO pattern 4):
The operation monitors the torque (current limit value) in percent in “Pressing” of the position
table and turns pressing complete signal PEND ON when the load current satisfies the
condition shown below during pressing. PEND is turned ON at satisfaction of the condition if the

work is not stopped.

(Accumulated time in which current reaches pressing value [%]) — (accumulated time in which
current is less than pressing value [%]) 2 255ms (Parameter No.6)

Current -
Decrease in current due to movement of work

AT

Pressing [%] ------

\\ /1 » Time

200ms 20ms| 75ms
Operation Approach end < > >
start Pressing start < 295ms >
Contacting work 2200ms + 75ms — 20ms = 255ms

Pressing Completion (PEND Output)

(2) Pressing operation using force sensor (PO pattern 7):
If the pressing force during pressing operation satisfies the following condition against the
pressing force set in percent by “Pressing” in the position table, pressing complete signal PEND
is turned ON. This occurs even if the actuator does not stop.

® Condition:
(Accumulated time in which pressing force enters within the range between force judgment

margin+ and force judgment margin—) = 255ms (Parameter No.6)

Work pressed back by external force
and increase in pressing force

Decreace in pressing force
due to movement of work

Pressing Force

r

Force judbement margin+ [%]- = = = = = = = = = c e oD \----=-=-===-—————-f - |II _________

Pressing setting value [%}- - - = -

Force judgment margin- [%]- - - - — | H-==-==-------==- \---- |I: —————————— [t | bl - -

: ’ » Time

150ms 50ms 135ms 30msL 50ms |

<

EContacting woré < ST T
415ms

\4
v

A

(150 + 135 + 50) — (50 + 30) = 255ms
Pressing Completion (PEND Output)
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Force judgment maggins are described by percent of the base thrust in pressing operation

using force sensor " provided by the actuator. They should be set in Parameter No.95 and
96.

The pressing complete judging range is,

| Pressing setting value [%] | + | Force judgment margin+ [%] |

to | Pressing setting value [%] | — | Force judgment margin- [%] |

Force judgment margin + side ~~-"a """~~~

Pressing Completion (PEND Output)
judging range

Setup pressing force
Force judgment margin - side

*1 Base thrust in pressing operation using force sensor:
Converted thrust at rating motor output in pressing operation using force sensor

Actuator Base thrust in pressing operation
using force sensor [N]

RCS3-RA4R 200
RCS3-RA6R 600
RCS3-RA7R 1200
RCS3-RA8R 2000
RCS3-RA10R 6000
1t type 4900

RCS2-RA13R 2t type 5500

[Setting sample]
In case where the actuator is of 1-ton type and the pressing value, force judgment margin
+ side, and force judgment margin - side are set to 150%, 4%, and 4%, respectively:
Setup pressing value: 4900 [N] x 150% = 7350 [N] and
Force judgment margin + and - : 4900 [N] x 4% = 196 [N].
Hence, the pressing complete judging range is between 7154 to 7546 [N].

[Adjustment]
It is recommended to check the condition of the pressing force caused in pressing
operation. Connect the PC software and read the current load value with servo monitoring
function.”?
In case an overshoot or a step as shown in the graphs below is occurred in pressing force
(current load value), it can be made better by adjustment following the steps stated below.

deal Val
Example for Overshoot Waveform ~ —'deal Value Example for Step Waveform ~ — 0¢@ Value

—Measured Value ——Measured Value

Pressing force [N]
Pressing force [N]

Overshoot Step

Time [ms] Time [ms]
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204

3.2.5

Procedure 1)

*2

Decrease the pressing velocity when an overshoot is occurred.
The pressing velocity is determined for each actuator to be used, and is set in Parameter

No. 34.

Set a lower velocity than the pressing velocity already set temporarily to the position
data, ™" and perform a pressing operation. If it is confirmed the condition is
improved by this, make a correction in Parameter No. 34 to the value set in the

position data, and set back the velocity in the position data.

It is the feature installed in the PC software. Refer to PC software Instruction Manual

[MEO155] provided separately for details.
Note 1  If the velocity set in the position data is lower than the pressing velocity in

Parameter No. 34, the pressing velocity follows the velocity set in the position
data.



3.2.5

Procedure 2)
In case the condition has not improved in Procedure 1, try to change the pressing gain
with force censor use (Parameter No. 94).When changing the setting, increase or
decrease gradually ™*? referring to the following table.
Note 2  Try those values below (for each model) for the setting value in Parameter No.
94,174, 175 and 176.

©ORA13R, RA10R * At delivery from factory
Rigidity of pressing target
Hard « Rigidity — Soft
5 5 1050 2100 4200 8400 16800 | 33600
g % 1200 2400 4800 9600 19200 | 38400
O
ks e o 1350 2700 5400 10800 | 21600 | 43200
0 c
s *3 8 | 15007 | 3000 | 6000 | 12000 | 24000 | 48000
() 1) 0]
2 T 1650 3300 6600 13200 | 26400 | 52800
o
§ S 1800 3600 7200 14400 | 28800 | 57600
[0 I
1950 3900 7800 15600 | 31200 | 62400
©ORA8R * At delivery from factory
Rigidity of pressing target
Hard < Rigidity — Soft
= 5 2100 4200 8400 16800 | 33600 | 67200
g % 2400 4800 9600 19200 | 38400 | 76800
o
© e o 2700 5400 10800 | 21600 | 43200 | 86400
0 c
¢ ﬁ 8 | 3000”7 | 6000 | 12000 | 24000 | 48000 | 96000
(0] ) ()
é Dj 3300 6600 13200 | 26400 | 52800 | 105600
o
§ '5; 3600 7200 14400 | 28800 | 57600 | 115200
[0 I
3900 7800 15600 | 31200 | 62400 | 124800
ORA7R * At delivery from factory
Rigidity of pressing target
Hard « Rigidity — Soft
= 5 3500 7000 14000 | 28000 | 56000 | 112000
g T'CF 4000 8000 16000 | 32000 | 64000 | 128000
o
© e o 4500 9000 18000 | 36000 | 72000 | 144000
1] c
¢ *?,,i 8 | 50007 | 10000 | 20000 | 40000 | 80000 | 160000
<)) %) 0]
2 ﬁ 5500 11000 | 22000 | 44000 | 88000 | 176000
o
q% S 6000 12000 | 24000 | 48000 | 96000 ([ 192000
Y I
6500 13000 | 26000 | 52000 | 104000 | 208000
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ORABR * At delivery from factory
Rigidity of pressing target
Hard < Rigidity — Soft

o > 7000 14000 | 28000 | 56000 | 112000 | 224000
§ j'cF 8000 16000 | 32000 | 64000 ([ 128000 | 256000
"g e 2 9000 18000 | 36000 | 72000 | 144000 | 288000
s *?,,i 8 | 10000 | 20000 | 40000 | 80000 | 160000 | 320000
'% @ % 11000 22000 | 44000 | 88000 | 176000 | 352000
% S 12000 24000 | 48000 | 96000 | 192000 | 384000
& - 13000 26000 | 52000 | 104000 | 208000 | 416000

©ORA4R

Rigidity of pressing target
Hard « Rigidity — Soft

E 3 10500 | 21000 | 42000 | 84000 | 168000 | 336000
§ T\ 12000 | 24000 | 48000 | 96000 | 192000 | 384000
E c g 13500 | 27000 | 54000 | 108000 | 216000 | 432000
§ ‘au,i § 15000 | 30000 | 60000 | 120000 | 240000 | 480000
-% @ i 16500 | 33000 | 66000 [ 132000 | 264000 | 528000
g _jc;) 18000 | 36000 | 72000 | 144000 | 288000 | 576000
4 T 19500 | 39000 | 78000 | 156000 | 312000 | 624000

Procedure 3)

In case the condition has not improved in Procedure 2, try to change the force control

transition threshold (Parameter No. 173).

When changing the setting, increase or decrease gradually(

conditions.

Condition 1 : When an overshoot is occurred to the pressing force, decrease the force control
transition threshold.

Condition 2 : When the stiffness of the work piece is low, increase the force control transition
threshold.

Note 3) referring to the following

Note 3 Increase or decrease the setting value in Parameter No. 173 by 5 to 10 (in the range
between 10 to 90).

(3) Torque Level Detection during Pressing Operation (Valid in PIO pattern 7)
B Image diagram

Operation start
HF
«e - C
Detect torque level while in pressing operation

Pressing Complete

]

206



3.2.5

m Control method

This is a function to detect whether the specified load is applied to the actuator by checking the
torque while in press-fitting operation when having a press-fitting process with the pressing
operation. If there is no resistance in press-fitting, the specified load would not be applied, thus
it is defined as the normal pressing is not conducted and an alarm can be issued from PLC.

It monitors the pressing force set in % in “Threshold” in the position data, and turns the torque
level status (TRQS) signal ON when the pressing force reaches the following condition. At the
same time, load output judge (LOAD) signal also turns ON if it is in the position zone.

This signal turns OFF either when a movement command to another position is issued or the
servo is turned OFF. This signal is kept ON once it is turned ON until the next movement
command.

@ Condition:
(Total time of pressing force to reach above threshold) — (total time of pressing force to get
below threshold) = 255ms (parameter No.50)

Pressing force exceeding
force judgment margin is
occurred

Pressing force being
dropped below threshold

Pressing Force
A

———————————— Positive side of force judgment margin

Push [%]

______ Negative side of force judgment margin

..... — Threshold [%)]

Touched to wo\@ 110ms

» Time

(&)}
(&)}

Ag
\ Al

265ms

110ms + 5ms + 10ms — 5ms + 135ms = 255ms
Load output judgment (TRQS output)

TRQS

LOAD i

Position zone |
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[4] Tension Operation

&Warning: Do not perform tension operation by pressing operation using force sensor.

The pressing operation using force sensor requires an actuator applicable for
dedicated loadcell and pressing operation using force sensor.

The tension operation by using an actuation equipped with loadcell causes the
loadcell to be damaged.

B Image diagram

;;?a Position No.1
"l
i |
I
w
|
L I
n,"‘ 1 age
ot ! Position No.2
e \ 1
_ . 1
! 1
] i
a) i
at |
»” 1
-
L3
L
- 1
s L
” . Accele- Decele- . Thresh- Positioning Acceleration/ .
No. P?;Ir::;n \[/:::;z]y ration ration PrTf/s]mg old width Z[;nr:; Z[::::]- Deceleration ::r:?;l Gszltn :]’:;Z
[G] [G] > [%] [mm] mode
0
1 100.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
2 80.00 250.00 0.20 0.20 50 0 -50.00 0.00 0.00 0 0 0 0
3
Tension start position Tension end position
80mm 80 — 50 = 30mm
Tension Operation
T* >
Approach Operation Tension Operation
ST* > P>

ST*: Start position

m Control method

208

The method of controlling the tension operation is the same as that described in [3] Pressing
operation. The control method is explained below by using the sample position table shown
above.

1) Position No.2 indicates the settings of tension operation. The settings of “Position” and
“Positioning width” show the tension start position and the tension quantity, respectively.
Attach — (negative sign) to the tension quantity. Specify the upper limit of the torque
required for tension in percent (limited current value) in “Pressing”. The speed,
acceleration, and deceleration are the conditions of positioning to the coordinate value
(80mm) set in “Position”.

2) Position No.1 indicates the tension start preparation position. Specify a value larger than
the coordinate value at which the tension provided by position No.2 ends (80 — 50 = 30mm)
in “Position”.



3)

3.2.5

First define the positioning in position No.1. Next, the operation in position No.2 moves the
actuator to the position of 80mm at the setting speed and rating torque and change to the
tension operation. The actuator moves by 50mm in the negative direction in the tension
operation. The upper limit of the tensile force is the torque set in percent.

In the similar way as pressing, the positioning complete signal is output when the shaft is
stopped by tension (pressing complete). If the actuator cannot be stopped during
movement within the setting positioning width (miss-pressing), it moves by the setting
distance to stop but PEND is not turned ON. The current position No. PE* is turned on at
the completion of pressing and even in miss-pressing.

/I\ Caution: (1)

The speed during tension operation is set in Parameter No.34. Check the
10.6 List of Specifications of Connectable Actuators for the pressing
opration speed. The speed for tension operation is same as that for
pressing operation.

Do not set any value larger than the value in the list. If the speed set in the
position table is equal to or less than the tension speed, the tension
operation is performed at the setup speed.

The tension ready position should be the tension start position or forward. If
not, the moving direction varies depending on the start position to be
dangerous.

The tension operation from a coordinate (less than 30mm = 80 — 50 in the
above example) located before the end position (30mm) changes to the
pressing operation from the current position to the tension end position.
Please note that it cannot be the tension operation to the point of 30mm
after the positioning at the point of 80mm.

Tension start position ’ Tension end position
80mm 80 — 50 = 30mm

Tension Operation

—Approach Operation
ST > »| Pressing Operation

ST ]

Tension Operation
(s prmnoeeney

3)

ST*: Start position

The work is pulled also after completion of the tension. The work is drawn
back or pulled further if the work is moved. When the work is drawn back
before the approach position, alarm code 0DC “Pressing Motion Range
Over Error” occurs to stop the work. When the work is moved in the tension
direction and the load current becomes less than the current limit value
(pressing in percent), PEND is turned OFF. Miss-pressing occurs when the
actuator moves by the pressing moving distance set in “Positioning width”.
Current Position No. PE* keeps turned on until the next movement
command is made even if the work piece gets moved and pulled backward
or further forward once it is turned on at the tension operation complete.
Tension operation cannot be performed with the rotary actuator.

If the actuator is RCS2-RA13R (Ultra-High Thrust Type), there is a limit in
the continuous tension time (= continuous pressing time) and the duty of
continuous pressing. Use of the product above this limit may cause a
failure occurred due to the motor heat generation.

[Refer to 10.6.2 Specifications and Limitations in Pressing Operation of
RCS2-RA13R]
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[5] Multi-step pressing
B Image diagram

—_
: —_
1
1
1
1
] o g
: Position No.1
)
1 e
1 Position No.2
1
Position No.3
Position Velocity Accg &= Dec'ele- Pressing UGICER Pos@onlng Zone+ Zone- Acceleratlpn/ Incre- Gain Stop
No ] e ration ration %] old width ] i Deceleration mental set mode
[C] (€] > [%] [mm] mode
0
1 0.00 250.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
2 50.00 250.00 0.20 0.20 30 0 20.00 0.00 0.00 0 0 0 0
& 50.00 250.00 0.20 0.20 50 0 20.00 0.00 0.00 0 0 0 0
4

Bm Control method
After pressing, the pressing pressure can only be changed in the pressing state.
The method of controlling multi-step pressing is the same as that described in [3] Pressing
operation.

1) Set the weak pressing (30%) in position No.2 and perform the pressing operation.

2) If pressing complete signal PEND is turned ON, start the pressing operation with pressing
pressure (50%) greater than the first pressure set in position No.3.
In this particular operation, turn ON ST3 after completion of ST2, and turn OFF ST2 when
PEND is turned OFF. In usual case, do not turn ON two or more ST* signals simultaneously.
The position data in position No.3 should be the same as that in position No.2 except the
setting in “Pressing”.

3) To add a pressing step with another pressing pressure, add a sequence consisting of a
position number and a pressing operation.
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[6] Pause and Operation Interruption (ST*, *STP, RES, PE*, PEND)
Pause is possible during movement. In this mode, the following two methods are possible for

pause.
1) Use of pause signal *STP

Turning reset signal RES ON during the pause allows the remaining moving distance to be

cancelled to interrupt the operation.

2) Use of start signal ST*

This method is valid when Parameter No.27 “Move command type” is set to “0” (factory
setting). The actuator can only be moved while the ST* signal is set to ON and stopped if
ST~ is turned OFF. Since setting the ST* signal to OFF is assumed as interrupt of operation,
the remaining moving distance may not be cancelled.

(1) Use of pause signal *STP

OFF ———————~

/N |/ \

Acceleration

/

. Stop status —r e
Velocity 1) 3)

Time

1) 2)

Position 1 input Deceleration

Input Start * and stop with
signal pause turned
(Move start) OFF

B Control method

=

Deceleration

\__V

4) 5)
3) 4) 5)
anemept Positioning
restart with oS Moving Completion
pause turned Caallil Signal Output
ON -

The pause signal is an input signal always set to ON. So, it is normally used to remain ON. Use
this function for interlock in case where an object is invaded into the moving direction of the

actuator being moved.

1) If pause signal *STP is turned off during operation of the actuator, the actuator is

decelerated to a stop. The deceleration is defined by the value set in the position table.
2) During pause, current position No. PE* and positioning complete signal PEND are not

turned ON.

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

4) Turning reset signal RES ON during pause (*STP being ON) allows the remaining

movement to be canceled to interrupt the operation.

Pause signal *STP
(PLC—Controller)

PEND and PE

not turned ON

Positioning Completion Signal
PEND
(Controller—PLC)

PEND turned

Current Position No. OFF

PE*

(Controller—PLC)

Operation of actuator

Befor operation
Positioning complete state

Cont.
Op.

Temp.

Operation stop

Position
complete

Turning RES ON here allows
continuous operation to be cancelled
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()

/I\ Caution: (1) At occurrence of an alarm in the release level™® ", RES can reset the
alarm. Cancel the remaining moving distance after confirmation that
alarm signal *ALM (being ON in normal state and OFF at occurrence of
an alarm) is set to ON.

Note 1: [Refer to 9.4 Alarm List for details of alarms.]
Turning *STP OFF with the actuator being in the positioning complete
state causes PEND to be turned OFF. Note that this situation may not
occur when a sequence program is created.

(2) Use of start signal ST*

ON

.

Velocity

Time
0 2)
Input Start Deceleration
signal for and stop with
position 1 = Start signal =
(Moving start) turned OFF

B Control method

If start signal ST* is turned OFF during movement, the actuator can be paused.

1)

/

X

Deceleration Acceleration Deceleration
N \
_______ 3 R
3) 4)
Ll Moving ' Positioning
rset:fgi;::} = comp. C}ompletion
turned ON Signal Output

Use the control method for interlock in case where an object is invaded into the moving
direction of the actuator being moved.
1) If the ST* signal is turned OFF during movement, the actuator is paused. The deceleration

is the value set in the position table.

2) Turning the ST* signal OFF causes the positioning to be interrupted and deemed complete

signal PEND to be

turned ON.

3) If the ST* signal is turned ON again, the remaining movement is continued. The
acceleration is the value set in the position table.

Start signal
ST*
(PLC—Controller)

Positioning Completion Signal
PEND
(Controller—PLC)

Current Position No.

¥ T~

PEND
turned ON

PE*
(Controller—PLC)

PE* not
turned ON

Operation of actuator

Befor operation
Positioning
complete state

Operation

Temp.
stop

Cont.
Op.

Position
complete
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3.2.6 Direct Position Specification (Solenoid Value Mode 2) = Operations of
PIO Patterns 5

The start signal is provided for every position number. Only turning ON the relevant input signal
according to the table shown below allows the operation based on the data in the target
position number to be performed. The operation mode is called the solenoid valve mode
because solenoid valves can directly drive air cylinders. At invasion of the actuator into the
positioning width set for each position, the output signal is turned ON in the operation of any
position number or manual operation of the actuator in servo OFF status as if a sensor were

installed.

Positioning and speed change during operation are possible. Their control methods are the
same as those of other patterns.

&Caution:This pattern does not allow pressing and pitch feed.

[1] Home return (STO, HEND)
The I/O of PIO varies as shown in the table below depending on the position number before
home return.

Position No. Input Output
0 STO LSO
1 ST1 = JOG+ LS1
2 ST2 = Invalid LS2 = Invalid

Before home return, the start signal ST1 works as JOG+. By using this function, move the
actuator to a position at which home return can be done safely. The speed of ST1 is the home
return speed.

After the home return is fully prepared, turn the STO signal ON to start the home return. At the
completion of the home return, home return complete signal HEND is turned ON. Turn the STO
signal OFF if HEND is turned ON. HEND remains ON unless the home is lose due to
occurrence.

If a certain home positioning precision is required, Set “Position” of position No.0 to 0 mm and
the STO signal is not changed by the HEND signal to remain ON. After the home return is
completed, positioning is provided for position No.0. [Refer to 3.2.6 [3] Positioning.]

Home return signal
STO
(PLC—Controller)

If a certain precision is required. Set
"Position" of position No.0 to 0 mm and
STO is not chaged by HEND to remain ON.

Homing Completion Signal
HEND
(Controller—PLC)

& Warning: (1) Use this pattern with Parameter No.27 “Move command type” set to “0”
(factory setting). When Parameter No.27 is set to “1”, the home return is
started as soon as the STO signal is turned ON and the operation cannot be
stopped even if STO is turned OFF.

(2) If “Position” in position No.0 is set to other than Omm, the operation is
continued without change to provide positioning after home return.
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[Operation of Slider Type/Rod Type Actuator]
Mechanical end

Home
2
1) D

[
»

1) If STO Signal gets turned ON when the home-return operation is incomplete, 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.
Check the instruction manual of actuator.

2) The actuator is turned at the mechanical end and stopped at the home position. The
moving distance is the value set by Parameter No.22 “Home return offset level”. N

&Caution: In the home reverse specification, the actuator moves in the reverse direction.
Make sure to refer to Section 8.2 [18] when a change to Parameter No.22
“‘Home Return Offset Level” is required.

Note 1: It moves for the offset amount after the encoder Z-phase is detected.

[Actuator Movement for Spurious Absolute Type]

—3)
2) <

. I

Approx. 16mm

P
<«

1
1
|
1
1
1
1
1

!

g

1) If STO Signal gets turned ON when the home-return operation is incomplete, the actuator
moves towards the home-return direction set in Parameter No.5 at 3mm/s (fixed).

2) Move back and forth in approximately 16mm (to confirm the current position).

3) Home return operation is completed after the actuator confirms the current position.

& Caution: For Spurious Absolute Type, make sure to have a home return operation after
the power is turned ON.
B3 Error would be generated if there was an interrupting object in the
procedure of 2) and the current position could not be detected properly.
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[Operation of Rotary Actuator]

Home = 0°
ome 2) ‘

Home sensor

1) If STO Signal gets turned ON when the home-return operation is incomplete, the rotary part
turns in CCW (counterclockwise) from the view of load side. The velocity is either 20deg/s

or 5deg/s. (It depends on the setting of each actuator.)
2) At the home sensor input, the actuator is turned in the reverse direction and stopped at the

home position. The rotation angle is the value set by Parameter No.22 “Home return offset
level” after the detection of phase Z.

& Caution: Make sure to refer to Section 8.2 [18] when a change to Parameter No.22
“‘Home Return Offset Level” is required.

[Operation of actuator of gripper type]

1
2) )
3) If STO Signal gets turned ON when the home-return operation is incomplete, the actuator
moves toward the mechanical end at the home return speed (20mm/s).
4) The actuator is turned at the mechanical end and stopped at the home position. The
rotation angle is the value set by Parameter No.22 “Home return offset level” after the

detection of phase Z.

& Caution: Make sure to refer to Section 8.2 [18] when a change to Parameter No.22
“Home Return Offset Level” is required.
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[2] Features of LS signals (LSO to 2)

The LS* signals are not complete signals for positioning commands such as those for other PIO
patterns. Despite the specified position No., the corresponding LS* signal is turned ON when

the actuator is entered into the setup value range as if the actuator were detected by a sensor
installed.

(Example) The figure below shows the position table and the position at which each of the LS

signals is turned ON. If the actuator passes any of the positioning widths in the

operation by another position number or manual operation in the servo OFF state,
the relevant LS signal is always turned ON.

Position | Velocity el | el Pressing WCE: || (FRSElig ||z || e || ASSEEEER Incre- Gain | Stop
No i e ration ration [%] old width [mm] o] Deceleration — - -
6] 6] > [%] [mm] mode
0 0.00 250.00 0.20 0.20 0 0 5.00 0.00 0.00 0 0 0 0
1 70.00 250.00 0.20 0.20 0 10.00 .00 0.00 0 0 0 0
2 150.00 250.00 0.20 0.20 5.00 .00 0.00 0 0 0 0
150mm 70mm Home=0mm
| | I
' |
i .
H I
! i
i :
N |
i .
<> <«
LS1is ON LSO is ON
70+10mm 0+5mm

& Caution: Even though a cold start error is generated, LS Signal would not turn OFF.
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[3] Positioning [Basic] (STO to ST2, LSO to LS2)

Position No. Input Output
0 STO LSO
1 ST1 LS1
2 ST2 LS2

[Caution] Pressing and pitch feed are unavailable.

B Sample use

200mm/s

100mm/s

Acceleration

/\

Deceleration Acceleration

Deceleration

B Used for door open/close Stop £ ‘l £ idcs *‘I
status 1) 2)3)1  4) 5) 6)1
Velocity| i i
Time : :
Position 1 Position 2
Pt
oo 1) 2) 3)
2 Input Start signal Positioning Moving
I m Used for pick & place unit fo Position No.1 = °°c,f“°p§sﬁ§r'??a‘ = comp.
(Maving start) output e
4) 5). gummm 6)
Input Start signal itioning Moving
o Position No2 =8> w‘;f'g';;‘ﬂmgl?ga' wmp  comp.
SEECER)m Work carriage, movement, etc. YRR o
Position | Velocity ol | (el Pressing WCER- || RSB || con || zepee || ASEEEERY Incre- Gain Stop
No. [ [ ration ration (%] old width i i Deceleration mental set mode
[©] [© > [%] [mm] mode
0 0.00 100.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
1 70.00 100.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
2 150.00 200.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0

m Control method
1) When start signal ST* is turned ON, the actuator starts acceleration based on the data in
the specified position table for positioning to the target position. Turning the ST* signal OFF
on the way causes the actuator to be decelerated and stopped. So, make the ST* signal
remain ON until the actuator reaches the target position.
2) At the completion of positioning, position detection output LS* of the specified position is
turned ON.
3) Position detection output LS* is turned ON if the remaining moving distance enters into the
positioning width. LS* is set to ON if the current position is located within the positioning
width zone or OFF if the current position is located out of the positioning width zone (the
same situation occurs in the servo OFF status).

4) Leave the ST* signal to be ON until the actuator is moved to another position and turn off it
at the next ST* signal. If the ST* signal is turned OFF at the LS* signal, the actuator is
decelerated to a stop in the positioning width and thus the actuator may not reach the

target position. In continuous operation, turn on the next ST* signal by setting the
positioning width within the required precision range or setting the period taken from
detection of the LS* signal to reaching the target position.
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(Example) Repetition of ST1 —» ST2 - ST1 —>
Insert timer At if necessary.

Start signal At At
ST1 > -
(PLC—Controller) ! < 7
Start signal .At
ST2 o

(PLC—Controller)

Position sensing output
LS1
(Controller—PLC)

H

o
| Tumed ON after Vo
Position sensing output _ entering into Vo
LS2 ! positioning width zone J 1 |
i |
|

(Controller—PLC)
‘i§|:Target Positionj

At : Time required to certainly reach the target position after the position sensing output LS1 or 2 is turned on.

[Example of stop position when the ST* signal is turned OFF by the LS* signal]
If the positioning width is set at a position before the original deceleration start position, the
actuator cannot reach the target position.

Start signal
ST1
(PLC—Controller)

entering into

Turned ON after
positioning width zone

Position sensing output
LS1
(Controller—PLC)

|

|
Positioning
width

|

Orignal deceleration
start position
- |

==

Velocity
A

. DNV’ NS N

Operation of actuator

Deceleration

\
\
\
\
start

\

|

i

!

I Move
\ » distance
|

Target

Stop before target position
Position

& Caution: (1) If the ST* signal for the position is turned ON after the completion of

positioning, the LS* signal remains ON.

(2) Both the LS* and PEND signals are set to ON in the positioning width zone.
Accordingly, they may be turned ON under operation of the actuator if a large
positioning width is set.

(3) Interlock should be taken so that two or more ST* signals are set to ON
simultaneously. If two or more ST* signals are input simultaneously, they will
be executed according to the following priorities: ST0O—>ST1->ST2
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[4] Speed change during the movement
B Sample use

B Liquid injection unit

100 mm/sec -
Acceleration
50 mm/sec v 4 EEEmEsEmEEEEEsEsEEE .
Acceleration Deceleration
Stop L Y
statis =7 213) 35)]
Positioning complete width at position 1 |
Velocityl Position 1
L’ Position 2
Time
1) 2) 3) 4) 5)
Start signal Position 1 Start signal Position 0 T
5 z - g
532;{}9,‘,”1 => |Ssignal = inputfor = LSsignal =P comp.
(moving oulput position 0 output
start)
The unit inserts nozzles into containers, injects
liquid, and moves the nozzles upward so that they
may not be contact with the liquid surfaces.
Position | Velicoty el || el Pressing WCER= || PRSNG| cone || zapes || ASEEREER Incre- Gain Stop
No (i [y ration ration (%] old width ] Ty Deceleration mental set mode
[©] (€] > [%] [mm] mode
0 0.00 100.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0
1 0.00 50.00 0.20 0.20 0 0 100.00 0.00 0.00 0 0 0 0
2 150.00 200.00 0.20 0.20 0 0 0.10 0.00 0.00 0 0 0 0

B Control method
The speed of the actuator can be changed while it moves. The operation control method is the
same as that in [3] Positioning. This pattern prioritizes the start signal specified later over the
previous signal. Accordingly if another position No. is started during operation, then the new
operation begins. This can be used to change the speed.

1)

4)

In this example, the speed is changed while the actuator moves from the position of

150mm to the position of Omm. At first, set the positioning to the target position at the first

speed in position No.1. In the positioning width, set the distance from the speed change

position to the target position. The value is set to 100mm in the example. Thus, for position

No.1, position sensing signal LS1 is turned ON at the position before the target position by

100mm.

Set the positioning to the target position at the second speed in position No.0.

Then start position No.1 (ST1 signal) and use position sensing output signal LS1 of

position No.1 to start position No.0 (STO signal). Since this pattern prioritizes the signal

specified later over the previous signal, the operation of No.1 is changed to the operation

of No.0 during the operation of No.1.

(Note) If there is a signal commanded afterwards, the commanded signal will start
activating once the previously commanded signal is turned OFF.

Use position sensing signal LSO of position No.0 to turn the ST1 signal OFF.

In this example, the target positions No.2 and 3 are equal with each other. They may not be the
same. However, setting the target positions to be equal with each other allows the distance
from the speed change position to the target position to be known easily.

Depending on the timing when the actuator accepts the input signal, the speed change may be
delayed a little. Changing the positioning width can adjust the timing.
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The timing chart shown below indicates that the actuator changes its speed while it moves to
position No.1 after the completion of positioning at position No.2 and moves to position No.0.

Start signal
STO
(PLC—Controller) /W

Start signal
ST1 L‘
(PLC—Controller)

Start signal .
ST2
(PLC—Controller)

Position sensing Output
LSO

(Controller—PLC)

Position sensing Output
LS1
(Controller—PLC)

[Set of positioning
width of position

Lljoﬂ to shift change

Position sensing Output
LS2

(Controller—PLC) start position

Target position of
position No.0 and
No.1

—t

Stop at position| Moving at speed of

Operation of actuator No.2 Position No.1

Moving at speed of
position No.0

Completion of
positioning at
position No.0O

STO signal input
becomes effective
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[5] Pause and Operation Interruption (ST*, *STP, RES, PE*, PEND)
Turning start signal ST* OFF allows the actuator to be paused while it is moved. To restart i,

turn the same ST* signal ON.

Start signal ON ‘
OFF - - (B ——— B ——— '
| I I |
| | | |
| | | |
| 2. | |
| | |
I I
-/ \ -/ \
Pﬂ\cceleration Deceleration Acceleration Deceleratian
| \ / \
i’ 4 b V 4 X
; Stop status st ————— - - ——
Velocitv P 1) 3) 4) 5)
Time
1) 2) 3) 4) 5)
Input Start Deceleration Movement _— Positioning
signal for » and stop with - restart with Moving » complete
position 1 Start signal start signal Bl signal output
(Moving start) turned OFF turned ON o

B Control method

If start signal ST* is turned OFF during movement, the actuator can be paused.
Use the control method for interlock in case where an object is invaded into the moving

direction of the actuator being moved.

1) If the ST* signal is turned OFF during movement, the actuator is decelerated to a stop. The

deceleration is the value set in the position table.

2) Ifthe ST* signal is turned ON again, the remaining movement is continued. The

acceleration is the value set in the position table.

Start signal
ST*
(PLC—Controller)

Position sensing Output
LS*

LS* not
turned ON

:

(Controller—PLC)

Befor operation
Positioning
complete
state

Operation of actuator

Operation

Temp. | Cont.
stop Op.

Position
complete
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3. Operation .

3.2.7 Operation Ready for Pressing Operation Using Force Sensor
(Calibration of Loadcell)

The operation by pressing operation using force sensor (PIO patterns 6 and 7) provides
feedback control for pressing force by the loadcell to allow highly precise pressing operation

using force sensor.
Before pressing by pressing operation using force sensor is carried out, perform the setting and

processing described below.

& Caution: The pressing operation using force sensor requires a dedicated loadcell and an
actuator fit to the pressing operation using force sensor. The actuator equipped
with the loadcell cannot make tensile operation. The tensile operation causes the

loadcell to be damaged.

Loadcell unit

& Caution: The value to start calibration becomes (0 [N]) in the calibration.
Therefore, make sure not to apply any load other than the weight of the tool

attached on the loadcell at the calibration.
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3.2.7

[1] Initial Setting
Pressing by pressing operation using force sensor uses a loadcell. Before the operation can be
started, parameters must be initialized. Set the four parameters listed in the table below as
shown in the area enclosed by the thick frame.

Set value for
Set value for | pressing
No. Name actuator with | operation Reference
loadcell using force
sensor
92 |Use of loadcell 1 1 0: No use of loadcell
[0: No use / 1: Use] 1: Use of loadcell
93 | Selection of pressing control 0: Control by current limit (normal
[0: Current limit / 1: Force 1 1 control)
sensor] 1: Control by force sensor
117 | Automatic loadcell calibration 1 0: No automatic calibration of
at start 1 (Recommended)| loadcell
[0: No/ 1: Yes] or 1: Automatic calibration of
0 loadcell
118 | Pressing operation without 0: Pressing disabled in no
completion of loadcell 0 0 completion of calibration
calibration 1: Pressing enabled in no
[0: Disable / 1: Enable] completion of calibration

(1) Set of pressing control by loadcell

1) Set Parameter No. 92 “Use of loadcell” to “1

not use), the loadcell is invalid.
2) Set Parameter No. 93 “Selection of pressing control” to “1” “pressing by pressing operation
using force sensor”. If Parameter No. 93 is set to “0”, pressing by current limit is selected.

[Settings of Parameter No. 92 and 93 and pressing control]

use”. If Parameter No. 92 is set to “0” (Does

Parameter No. 92
Use of loadcell

Parameter No. 93
Selection of pressing control

Pressing control

1: Use of loadcell

1: Control by force sensor

Pressing by pressing
operation using force sensor

0: Control by current limit

Pressing by current limit

0: No use of loadcell

1: Control by force sensor

Alarm 0A1
Parameter data error

0: Control by current limit

Pressing by current limit

(2) Set of calibration of loadcell

Perform the settings to set when to have the calibration and to protect from the operation

without the calibration.

1) To measure precise force, proper loadcell calibration is required. Set Parameter No.117
“Automatic calibration at start” to “1” to perform calibration automatically or “0” to perform

calibration arbitrarily.

If it is set to automatic setting, the calibration is conducted once after the power is supplied
to the controller or software reset is held from the teaching tool such as PC software. The
calibration time is 10ms. The calibration does not lead the actuator to be operated.

2) Parameter No.118 can provide protection so that pressing may not be performed without
calibration. Set the parameter to “0”. Pressing without any calibration after power-on
causes alarm OE1 “calibration error” to occur.
Setting the parameter to “1” allows pressing without calibration to be performed.
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3. Operation .

3.2.7

[2] Calibration of Loadcell (CLBR, CEND)

A loadcell with no load is set to 0 [N] at shipment.

Do not fail to conduct a calibration when the condition that a pressing tool such as a pusher is
attached is set to the origin (0 [N]).

Just before highly precise pressing, provide readjustment and inspection depending on the
condition.

Calibration can be performed from a teaching tool such as PC software. [Refer to the
Instruction Manual of each teaching tool for details.]

Input Output
CLBR CEND

PIOsignal

B Example of calibration

& Caution: In the example described below, a tool with 100kg is used, however, make the

tool weight 10kg or below to fix on the tip of the loadcell unit in the actual use.

As shown in the figures below, when a pressing operation with 3,000N is desired with a
pressing jig of 1,000N (approx. 100kgf) being attached, and the calibration is not conducted or
the loadcell is not used, the pressing force set in the position table mush be set as it becomes
3,000N — 1,000N = 2,000N. Setting 3,000N in the position table causes pressing force of
4000N to be added to the work.

According to the graph in 10.6.2 RCS2-RA13R Pressing Specifications, if the current limit to
make the pressing force 3,000N is set to the position table, 4,000N of pressing force would be
applied to the work piece.

By having a calibration, pressing force setting equivalent to desired 3,000N [current limit %] can
be obtained, which realizes a pressing with high precision.

Calibration enables pressing [%] equivalent to desired pressing force 3,000N to be set in the
position table to realize highly precise pressing force. If the weight of the pressing jig changes,
the value set in the position table may not be changed.

[With calibration disabled] [With calibration enabled]

Set of
pressing force
3,000N

Set of
pressing force
3,000N

Jig weight:
approx. 100kgf
(1,000N)

Jig weight:
approx. 100kgf
(1,000N)

Pressing
force
3,000N

Pressing
force

4,000N
-ﬁ-
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3.2.7

1) Stop the operation. (Calibration is disabled during axis motion, pressing or pause. If
calibration signal CLBR is set to ON, alarm OE1 “Loadcell calibration error” occurs.)
2) Turn loadcell calibration signal CLBR ON.

3) Atthe completion of calibration, calibration complete signal CEND is turned ON. Set the

CLBR signal to OFF.
Unless calibration ends normally, alarm OE1 “Loadcell calibration error” occurs. Try the
calibration again.

&Caution: Operation commands are not accepted normally if the CLBR signal is set to ON.

Calibration signal
check time Mot )

Calibration time MNete2)

M

U\

[

Calibration signal
CLBR
(PLC—Controller)

Calibration complete
signal CEND
(Controller—PLC)

Note 1 The time zone indicates the calibration signal check time (20ms). If CLBR is turned OFF

within the period, the calibration signal is ignored to cancel the calibration.

Note 2 The calibration time depends on Parameter No.119 “Loadcell calibration time” (factory

setting: 10ms). However, if it is set to the automatic calibration at startup, the time should

be fixed to 10ms no matter what the parameter setting is.

If CLBR is turned OFF during the period before CEND is turned ON, alarm OE1 “Loadcell

calibration error” occurs.

to have a calibration at regular intervals (conducted by the supplier).
Please contact us for the details related to the calibration such as the calibration
frequency.

[Reference] Loadcell is a delicate measurement tool. To maintain its accuracy, it is suggested
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3. Operation .

3.3 Operation in Pulse Train Control Mode (Only for Types up to
750W)

Controller front side can switch over the setting between Pulse Train Control Mode and
Positioner Mode with the switch. In Pulse Train Mode, the actuator can be operated by the
pulse train output of the host controller (PLC) positioning control function. This operation mode
is not to be changed after the system is complete to be established or during an operation.

Operation Mode

Selecting
Front Panel SW1=0ON

SW2=0FF Pulse Train Control Mode
PWR SV

O O 1) Parameter No. 25 PIO pattern = 0
For Incremental Type Actuator

ACLDM ECI\D/IG 2) Parameter No. 25 PIO pattern = 1
(Battery-less) For Absolute Type Actuator
m ADRS
SW1=0OFF
(CZ_) ; g sSwW SW2=OFF Positioner Mode

&Caution: » SW2 is for manufacturer’s tuning use only. Keep it OFF while in use. Using
the unit with this switch on may cause the controller to malfunction or perform
an unexpected operation.

&Caution: *In Pulse Train Control Mode, the operation is performed corresponding to the

input pulse.
Input Pulse Value — Moving distance
Input pulse frequency — Velocity
Change in Input Pulse Frequency — Velocity change and acceleration/deceleration

Do not use the actuator above the specifications for the commands of the
movement amount, acceleration and deceleration from the host controller
(PLC). Doing so may cause an abnormal noise or malfunction.

* The pressing operation velocity should be set to the rated pressing velocity
described in “10.6.1 List of Specifications for Actuator Operation Conditions”
when it is to conduct the pressing operation. Pressing with velocity not at the
rated pressing velocity could end up with pressing force different from that
shown in “10.6.2 Specifications and Limitations in Pressing Operation”. Also,
operation in velocity higher than the rated pressing velocity could cause an
error or malfunction.

*In Pulse Train Control Mode, the anti-vibration control or pressing operation
using force sensor cannot be performed.

*When using in the absolute type such as a battery-less absolute actuator, turn
SW1 on and set Parameter No. 25 to 1 (PIO Pattern 1).

*As it is not available to have operation in the absolute specification for the
index absolute type when DD Motor is controlled with the pulse train, it is
necessary to have operation as the incremental specification. (Set 0 to
Parameter No. 79.).

Also, change the settings of software limit values in Parameter No. 3 and 4 so
the operation range gets wider than 0.3mm.
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B Main Functions

Function Name

Name

1 | Dedicated home return signal

When this function (signal) is used, home return can be
performed without using a complex sequence or an external
sensor, etc.

2 | Brake control function

Since the controller controls the brake, there is no need to
program a separate sequence.

The electromagnetic brake power is supplied to the controller
from a power supply different from the main power. Accordingly,
the electromagnetic brake can be released freely after the main
power has been cut OFF.

3 | Torque limiting function

The torque can be limited (a desired limit can be set by a
parameter) using an external signal. When the torque reaches
the specified level, a signal will be output. This function (signal)
permits pressing and press fitting operations.

4 | Position-command primary filter
function

Soft start and stop can be achieved even when the actuator is
operated in the command-pulse input mode where acceleration
and deceleration are not considered.

5 |Position detection feedback
function

Position detection data is output using differential pulse trains.
The current position can be read in real time™°*®? from the host
controller.

Note 1 Up to 2.5Mpps can be output in real time.

3.3.1 1/0O Signal Controls

The input signals of this controller incorporate an input time constant to prevent malfunction

due to chattering, noise, etc. Make sure to input the signals continuously for 6ms or more.

(Note) Command pulse train inputs (PP, /PP, NP, /NP) do not have input time constants. Also, it
is necessary to input 16ms or more for CSTP Signal.

Input Signal

Input Signal

&Caution: To use I/O signals, be sure to tilt the operation mode setting switch on the front
panel of the controller to the “AUTO” position.
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3. Operation .

3.3.2 Operation Ready and Auxiliary Signals

[1] System Ready (PWR)

Output
PWR

P10 signal

The signal is turned ON if the controller can be controlled after main power-on.
It is turned ON once the initialization terminates normally after main power-on and SCON can

be controlled regardless of alarm and servo status.
Even in the alarm condition, when the SCON can control the system, it is turned “ON”.
The signal is synchronized with the illumination of the PWR LED (GN) on the front face of the

controller.

[2] Emergency stop status (*EMGS)
Output
*EMGS

P10 signal

1) Emergency Stop Status EMGS is usually turned ON and is turned OFF when “2.3.3 [3]
Actuator emergency stop circuit (System 1/0O Connector)” is open between EMG+ and EMG-
(emergency stop condition or not connected).

2) It turns back ON if the emergency stop condition is cancelled and the circuit is closed
between EMG+ and EMG-. Have an appropriate safety treatment such as interlock with this

signal for the host controller (PLC, etc.).

&Caution: It is not an emergency stop output due to an alarm generation of the
controller.
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3.3.2

[3] Operation Mode (RMOD, RMDS)

Input Output
RMOD RMDS
O : Available, x: Unavailable

P10 signal

Two operation modes are provided so that the operation by PIO signals does not overlap with
the operation by a teaching tool such as PC software through SIO (serial) communication.
The mode change is normally done by the operation mode setting switch on the front panel of
the controller.

AUTO -+ Operation by PIO signals is valid.
MANU ------- Operation through SIO (serial) communication is valid.
However, the controller is subject to link connection™®" to connect with a teaching tool such
as PC software by using a SIO converter, the controller may be far apart from the teaching tool.
In such a case, the controller can be entered into the MANU mode by setting P1O signal RMOD
to ON.
Because the RMDS signal is set to ON with the MANU mode selected by using the signal,
make the operation sequence interlocked.
The table below lists the switches on the front panel, the modes selected by the RMOD signal
and the corresponding output states of the RMDS signal.
Note 1 For the details of the link connection, refer to “10.1 Way to Set Multiple Controllers
with 1 TeachingS Tool”.

O: Selected or set to ON

Condition Status
P10 Operation
Teaching tool such as Invalid N°t¢? © © © © X X x x
PC software i
F';Ilgv(\?epde{ﬁot‘?{; X X X X (@) O (@) (@)
Switches on AUTO O O X X (@) (@) X X
front panel MANU x x O O x x ) )
PIO Input RMOD x (@) X (@) X O x (@)
P10 Output RMDS x O O O X O O O
PIO valid: @, PIO invalid:® ® ® ®

Operation by normal PIOj

Note 2 “PIO Operation Allowed” or “PIO Operation Invalid” is the function to select a
restriction while the teaching tool such as PC software is connected.

&Caution: (1) Note that selecting “PIO Operation Allowed” by using the teaching tool
such as PC software makes all PIO signals valid to enable operation
however the states of the switches and RMOD signal input may be. In
this status, the actuator may be started depending on the signals from
PLC.

(2) If the teaching tool such as PC software is disconnected from the
controller, “P1O Operation Allowed” or “PlIO Operation Invalid” holds the
state selected before. After teaching operation or debugging is
terminated, select “PIO Operation Allowed” and disconnect the teaching
tool such as PC software from the controller.
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3.3.2

[4] Compulsory Stop (CSTP)

Input

PIO signal
signa CSTP

This signal is used to forcibly stop the actuator.

Input the CSTP signal continuously for 16ms continuous or longer. Once CSTP Signal is
received, the actuator decelerates and stops with the emergency stop torque, turns the servo
OFF and cut the drive source. At this time, the deviation counter is cleared.

[5] Servo ON (SON, SV)

Input Output
SON SV

P10 signal

Servo ON signal SON is the input signal making the servo motor of the actuator operable.
If the servo-on is performed to enable operation, the SV output signal is turned ON.
Concurrently positioning completion signal PEND is turned ON.

With the power being supplied, then controller cannot be operated while the SV signal
remains OFF. If the SON signal is turned OFF under operation of the actuator, the actuator
is decelerated and stopped with the forced stop torque. After the stop, the servo OFF
occurs to enter the motor into the free running state.

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

At this time, the function selected by the applicable parameter (dynamic brake,
electromagnetic brake or deviation counter clearing) is implemented.

SON
Dynamic Brake Lock j l
Release | :
sv o s |
Brake Excitation Llock — E 50ms :
Release | E 50ms E
. 20ms | ! 100ms !
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. It may differ due'to operation condition

i and load condition.
<>

INP Ii

® Servo OFF status

1.
2.

3.

Once the actuator stops, no retaining torque will be supplied.

The pulse train input, HOME (home return signal), TL (torque-limiting selection signal)
and CSTP (external forced stop signal) are all ignored.

Output signals SV (ready signal), HEND (home return complete signal) and TLR (torque
limiting signal) are all cleared (turned OFF).

INP (Positioning Completion Signal)

The INP (Positioning Completion Signal) is OFF when the servo is OFF.



3.3.2

[6] Home Return (HOME, HEND)

Input Output
HOME HEND

P10 signal

The HOME signal is intended for automatic home return.

When the HOME signal is turned ON, the command will be processed at the leading edge (ON
edge) of the signal and the actuator will perform home return operation automatically.

Once the home return is completed, the HEND (home return completion) signal will turn ON.
Set the home (enter “0”) in the current value register of the host controller (PLC) using the
current value preset function, etc., when the HOME signal turns ON.

&Caution:

(1) The HOME signal is given priority over any pulse train command. Even when the
(2) The HOME signal is processed only at the leading edge (ON edge) of the signal.

(3) If the SON signal is turned OFF or an alarm is detected during home return, the home

(4) The actuator can be operated without using this function. If this function is not used,

(5) Servo-off or deviation counter clearing causes HEND to be turned OFF. Perform home

actuator is moving with a pulse train command, it will start home return once the
HOME signal is turned ON.

return operation will stop. If the servo is turned OFF, the home return command will be
cancelled even when the HOME signal remains ON. To perform home return again,
therefore, turn the HOME signal OFF and then turn it ON again.

however, management of position data will solely be dependent on the host controller
(monitoring soft stroke limit is effective in the home return complete status).
Therefore, take the necessary measures to prevent an over-stroke, such as not
sending pulse commands with travel distances exceeding the effective stroke or
providing external limit switches for stroke end detection, etc., to forcibly stop the
actuator.

return again.

[Operation of Slider Type/Rod Type Actuator]

1)

Mechanical end
Home 5

1) «

n
»

With the HOME signal being ON, the actuator moves toward the mechanical end at the
home return speed.

The moving speed is 20mm/s for most actuators but less than 20mm/s for some actuators.

Check the instruction manual of each actuator.
The actuator is turned at the mechanical end and stopped at the home position. The
moving distance is the value set by Parameter No.22 “Home return offset level” N

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

Make sure to refer to Section 8.2 [18] when a change to Parameter No.22
“Home Return Offset Level” is required.

Note 1 It moves for the offset amount after the encoder Z-phase is detected.
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3.3.2

[Operation of Rotary Actuator]
(1) 300° Rotation Specification

Home = 0°
ome 2) ‘

Home sensor

1) The actuator rotates in CCW (counterclockwise) direction from the view point of the load
side. The velocity is either 20deg/s or 5deg/s. (It depends on the setting of each actuator.)

2) At the home sensor input, the actuator is turned in the reverse direction and stopped at the
home position. The rotation angle is the value set by Parameter No.22 “Home return offset

level” after the detection of phase Z.

& Caution: Make sure to refer to Section 8.2 [18] when a change to Parameter No.22
“Home Return Offset Level” is required.

(2) Multi-Rotation Specification
It is not available in the pulse train mode.

[Operation of actuator of gripper type]

T

2

1) If the HOME signal is turned ON, the actuator moves toward the mechanical end at the

home return speed (20mm/s).
2) The actuator is turned at the mechanical end and stopped at the home position. The

rotation angle is the value set by Parameter No.22 “Home return offset level” after the
detection of phase Z.

& Caution: Make sure to refer to Section 8.2 [18] when a change to Parameter No.22
“Home Return Offset Level” is required.
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[7] Zone (ZONE1, ZONE2)

P10 signal Output
ZONE1 | ZONE2

Each of the signals turns ON when the current actuator position is inside the range specified by

the relevant parameter.

Two zones, ZONE1 and ZONE2, can be set.

When the current position of the actuator is in ZONE1, it is turned ON if it is in the range of
Parameter No.1 “Zone 1 Positive Side” and Parameter No.2 “Zone 1 Negative Side”, while is
OFF when out of the range. These signals are always enabled in the home return complete
state and not affected by the servo status or alarm status. (The ZONE2 signal turns ON/OFF
according to Parameter No.23 “Zone 2+” and Parameter No.24 “Zone 2-".

® Setting values and signal output range
The zone output range varies depending on the difference between the value set for the plus

side of the zone and that for the minus side.

1) Value set for plus side > value set for minus side: Output signal turn ON in the range from
the value on negative side to that on positive side, and turns OFF out of the range

2) Value set for plus side < value set for minus side: Output signal turn OFF in the range from
the value on positive side to that on negative side, and turns ON out of the range

[For Straight Slide Actuators]
Omm 30mm 70mm 100mm
Current | |
Position Set Value
ON Zone setting + : 70mm
Zone setting - : 30mm

A
A 4

Zone Signal Output

Set Value

Zone Signal Output oy ON Zone setting + : 30mm
¢ > > Zone setting - : 70mm

[Operation of rotary actuator of multi-rotation specification in index mode]
It does not corresponds to pulse train mode.
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3.3.2

[8] Alarm, Alarm Reset (*ALM, RES)

P10 signal Input Output
RES *ALM

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.

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).
The alarm reset should be done after the cause of the alarm is confirmed and removed. If
alarm reset and restart are repeated many times without removal of the cause, a severe
failure such as motor burnout may occur.

Note 1 Check the 9.4 Alarm List for details of alarms.

[9] Binary Output of Alarm Data Output (*ALM, ALM1 to 8)

Output
*ALM | ALM1to ALM8

P10 signal

If an alarm at a level equal to or higher than the operation release level occurs, alarm
output signals ALM 1 to 8 output the alarm information in the binary code format.

2) The PLC can read the binary code of alarm signal *ALM as the strobe signal to check the
alarm information.
O: ON @: OFF
*ALM |ALM8|ALM4 |ALM2|ALM1 | Binary Code Description: Alarm code is shown in ().
@) ) ° ° ) - Normal
° ® ° O ° 2 Software reset during servo ON (090)
Move command during servo OFF (080)
° ® ° o o 3 Movement Command during Home Return Operation
(084)
Move command while pulse train input is effective (086)
° ° o ° ° 4 Drive mode error (ODD)
Mismatched PCB (0F4)
° ° o o ° 6 Parameter data error (0A1)
Unsupported motor/encoder type (0A8)
Z-Phase Position Error (0B5)
Magnetic Pole Indeterminacy (0B7)
° ) O O O 7 Home sensor non-detection (0BA)
Home return timeout (OBE)
Creep sensor not detected (OBF)
° o ° ° ° 8 Actual Velocity Excessive (0C0)
Overrun detected (0C2)
(Note) *ALM Signal is an active low signal. It is ON when the power is applied to the controller, and
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O: ON ®: OFF

3.3.2

*ALM

ALM8

ALM4

ALM2

ALM1

Binary Code

Description: Alarm code is shown in ().

Electromagnetic Brake Unrelease Error (0A5)
Dynamic brake not released (0AG)
Overcurrent (0C8)

Overheat (0CA)

Current Sensor Offset Adjustment Error (OCB)
Emergency stop relay fused (0CD)

Drop in control supply voltage (OCE)

I/O 24V Power Supply Error (OCF)

11

Command counter overflow (0A4)
Electric Angling Mismatching (0B4)
Deviation Overflow (0D8)

Software stroke limit exceeded (0D9)
Feed Back Pulse Error (ODA)

12

Motor Power Source Voltage Excessive (0D2)
Motor power-supply voltage low (0D3)
Belt-breaking sensor detected (0D7)
Overload (0EOQ)

Driver logic error (OF0)

13

Linear ABS Error (0B3)

Encoder send error (OE4)

Encoder Receipt Error (OE5)

Encoder count error (OE6)

A-, B- and Z-phase Wire Breaking (0E7)
Battery-less ABS Error (OEB)

Absolute Encoder Error Detection 2 (OEE)

14

CPU Error (OFA)
FPGA Error(0OFB)
Logic Error (OFC)

O

O

O

O

15

Nonvolatile memory write verify error (OF5)
Nonvolatile memory write timeout (OF6)
Nonvolatile memory data destroyed (OF8)

(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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3.3.2

[10]Brake Forcible Release (BKRL)

Output
BKRL

P10 signal

The brake can be released while BKRL signal is turned ON.

For the actuator equipped with a brake, the brake can be controlled by turning the servo
ON/OFF, however, a release of the brake may be necessary in the case of installing the unit to
a system so the slider or rod can be moved by hand.

This operation can be performed not only by the brake release switch on the front panel of the
controller, but also by the brake release signal BKRL.

& Warning: (1) Take sufficient care to release the brake. Inappropriate brake release may cause
people to be injured and/or the actuator, the work and/or the machine to be damaged.
(2) After the brake is released, always make the brake applied again. Any operation with
the brake remaining released is extremely dangerous. The slider or rod may drop to
cause people to be injured and/or the actuator, the work and/or the machine to be

damaged.

[11] Overload Alarm/Light Error Alarm (*OVLW/*ALML)

Output
*OVLW/*ALML

Use this with changing the setting in Parameter No.151.

Setting Parameter No.151 to “0” changes to the overload warning output, and it turns OFF
when the motor temperature exceeds the rate set in Parameter No.143 “Overload Level Ratio”.
This signal will be ON as long as the motor temperature does not exceed the warning level.
Setting Parameter No.151 to “1” changes to the light failure alarm output, and it turns OFF
when a message level alarm is generated. This signal will be ON as long as the message level

alarm is not issued.

[12] Datum Position Movement (RSTR, REND)

Input Output
RSTR REND

RSTR Signal is a command signal to move Nte ") to the datum position* set at any point.
This command is processed at the startup (ON-edge) and operation to the datum position is
conducted.

Once the movement to the datum position is complete, output REND (Datum Position

Movement Complete) Signal turns ON (Note 2),
For the Absolute Type actuators with no home-return operation conducted, have the position

management of the host controller conducted at this point.

* Set it in Parameter No. 167 only for the Absolute Type actuators. For the incremental type
actuator, the home position of the actuator is the datum position.

Note 1: Movement to the datum position is made under the following conditions.
Position Pulse train datum position (position set in Parameter No. 167)
Speed P1O jog speed (speed set in Parameter No. 26)
Note 2 REND Signal turns off under the following conditions.

1) RSTR Signal is ON

2) When servo is OFF

3) ON-edge is detected due to one of the signals of Compulsory Stop (CSTP),

Home Return (HOME) or Deviation Counter Clear (DCLR).
4) Mode changed from AUTO to MANU

/I\ Caution :

(1) An alarm will be generated when RSTR Signal is turned ON while HEND is OFF.

(2) An alarm for DCLR Signal detection in the datum position movement command will be generated if
turning RSTR Signal is turned ON while DCLR Signal is ON.

P10 signal

P10 signal

236



3.3.3 Pulse Train Input Operation

[11 Command Pulse Input (PP+/PP, NP+/NP)

Pulses of up to 200kpps in the open-collector mode or up to 2.5Mpps in the differential mode

can be input.

6 types of command pulse train can be selected. Set the pulse train format in Parameter No.63

and active high/low in Parameter No.64.

[Refer to 3.3.4 Settings of Basic Parameters Required for Operation]

/I\ Caution:

(1) The directions in which the actuator moves upon receiving forward and reverse pulses
conform to the pulse count direction set in Parameter No.62.

(2) As for the forward/reverse directions, pay attention to the host controller setting or
PP-/PP and NP-/NP connections.

(3) Set the actuator acceleration/deceleration on the host controller side.

(4) The actuator acceleration/deceleration should not exceed the rated
acceleration/deceleration of the applicable actuator. [Refer to the actuator’s catalog or
the appendix in this Instruction Manual for the rated acceleration/deceleration of each
actuator.]

* The rotating direction of the motor is defined so that the counterclockwise direction
as viewed from the end of the load shaft represents the forward direction.
Command Pulse Input ) )
String Mode Terminal In Normal Rotation In Reverse Rotation
Normal Rotation
Pulse String PP-/PP M __________ s
Reverse Rotation :
Puise String |  NPNP IEAEAEAN
The normal rotation pulse string shows the motor rotation amount in normal direction, and
reverse rotation pulse string shows the motor rotation amount in reverse direction.
(&}
o Pulse Train PP+/PP i I { I i I 5 i I { I i I
- 0 T T b T T T
2 Symbol NP+/NP Low o High
[] T
§ The command pulse shows the motor rotation amount and the command symbol shows the
rotation direction.
ABPhase | PPPP | ¥ AV 4 EEZEZ N
Pulse String [ | —= =
vene | "y £y 8 XY
The A/B Phase 4-fold Pulse with the phase difference of 90° shows the commands for
the rotation amount and direction.
Normal Rotation . m :
Pulse String pepP | L3 LT L —_—
Reverse Rotation : w—
'% Pulse String NP+/NP ;
§ Pulse Train PP+/PP f | f | f | : f | f | f |
8 Symbol NP+/NP High O Low
A/B Phase PP</PP Jm | u L
Pulse String e e
NP+/NP f{f{ : f{f{
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3. Operation .

3.3.3

& Caution: Consider the electric gear ratio of the host side and that on this controller side
when having a calculation.

(Reference) Acceleration/deceleration settings of general positioning device

Motor Rotation $-----

Velocity [mm/s]

Motor Rotation [rpm] = x 6
Ball Screw ¢+ Lead Length [mm/rev]

Jime ConstanL

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

Velocity
A

9800mm/s |- - - - __

2940mm/s

0.3G

» Time

1s

& Caution: Caution: Set the acceleration/deceleration speed not to exceed the maximum
acceleration/deceleration speed of the actuator. An operation with exceeding
condition may cause a malfunction.

[2] Position complete (INP)

238

Output
INP

P10 signal

This signal will turn ON when the remaining travel pulses (accumulated pulses) on the
deviation counter enters the positioning width.

When the servo is ON, this signal turns ON when the accumulated pulses on the deviation
counter are within the number of pulses set in Parameter No.10 “Default positioning width”.
This signal is OFF while the servo is OFF.

& Caution:

(1) This signal will turn ON when the servo turns ON (because positioning is executed at
the current position where the servo is ON).

(2) The conditions of the output of this signal are the deviation (servo lag pulses) and the
variance in the command pulses in 1ms.
Even if the deviation is within the positioning width, the signal would not turn ON if
there is a variance to the command pulse in 1ms.




[3] Torque Limit Select (TL, TLR)

P10 signal

Input

Output

TL

TLR

This signal is used to limit the torque of the motor.

While the TL signal is ON, the actuator thrust (motor torque) can be limited to the torque set

in Parameter No.57 “Torque limit”.

With the TL signal being ON, the TLR signal (torque limiting) will turn ON when the actuator
thrust reaches the torque limit.

The TL signal is disabled during home return.

&Caution:

* Do not turn the TL signal OFF while the TRL signal is ON.

* An excessive deviation (accumulated pulses) may generate while torque is being limited
(TL signal is ON) (for example, the actuator may receive a load just like it receive a
pressing force in pressing operation and therefore become no longer operable). If the TL
signal is turned OFF in this condition, actuator control will start at the maximum torque
the moment the signal changes, thus causing the actuator to move suddenly or run
uncontrollably. After turning TLR signal ON, perform an operation in the reversed way to
confirm TLR signal turns OFF. After turning TLR signal ON, perform an operation in the
reversed way to confirm TLR signal turns OFF. If the condition is difficult for the reversed
movement, turn the servo OFF or clear the deviation counter (by turning DCLR ON).

[4] Deviation Counter Clear (DCLR)

P10 signal

Input

DCLR

This is the signal to clear the deviation counter that stores the specified pulse until its process

is completely finished (positioning is completed) once a command pulse is input.

It is used when the deviation is desired to be cleared after the pressing by TL signal is
complete (TLR signal ON). Once the deviation is cleared, TLR signal turns OFF and the
condition can be made as it is positioned at the point where the pressing is complete.

&Caution: DCLR signal is a signal that is processed at the level. Input the pulse train
while DCLR signal is on and the actuator will operate. Turn this signal ON
only when the deviation counter is cleared.
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3. Operation .

3.3.3

[5] Feedback Pulse Output (AFB+/AFB, BFB+/BFB, ZFB+/ZFB)

240

Data of detected positions are output using differential pulses (phases A, B and Z of up to
2.5Mpps). The host controller can read the current actuator position in real time using a counter

function, etc. This function is also available in Positioner Mode.

6 types of feedback pulse train can be selected. Set the pulse train format in Parameter No.69
and active high/low in Parameter No.70. The output also can be done with a different electric
gear ratio from the input pulse by the settings of Parameters No.114 to 116.

&Caution:

(1) These pulse signals can be disabled using user Parameter No.68 “Enable or disable
(default) feedback pulses”. Set this parameter to “Disable” if the feedback pulses are
not used.

(2) If these signals are to be read by the host controller to set a closed loop, set a logically
consistent sequence to implement the applicable processing.

(3) If the actuator encoder is not a serial encoder, the phase-Z signal is output directly.
If the actuator uses a serial encoder, the phase-Z pulse is output within a mechanical
angle range of £0.5° from the zero (home) position. Based on the communication cycle
with the encoder, this precision can be assured when the motor velocity is 100rpm or
below.

Command Pulse Input .
String Mode Terrr;inal In Normal Rotation In Reverse Rotation
Normal Rotation
Pulse String AFB-/AFB M ________________________________________________
Reverse Rotation
Pulse String BFB-/BFB . L,_+_,_+_,_
The normal rotation pulse string shows the motor rotation amount in normal direction, and reverse
rotation pulse string shows the motor rotation amount in reverse direction.
Q
2 Pulse Train AFB</AFB { I { I i I 5 ‘ I i I i I
- T T T e
2 :
= Symbol BFB+/BFB Low : High
@®© T
§ The command pulse shows the motor rotation amount and the command symbol shows the
rotation direction.
mephaso | AFBUAFB| Y KV E RN
Pulse String i .
BFBBFB | ~ ¢ A ¢ £ BEELZER)
The A/B Phase 4-fold Pulse with the phase difference of 90° shows the commands for
the rotation amount and direction.
Normal Rotation :
Pulse String | AFB*/AFB m ________ ——
Reverse Rotation ; w—
(8} . '
'g) Pulse String BFB-/BFB t
- '
Q0 Pulse Train AFB</AFB f | f | f | _.4: u u I—
R i [
g Symbol BFB+/BFB High i | Low
A/B Phase AFB-/AFB J:m ......... ﬂ—r+_
Pulse Stri =
uise Stig | BrB.BFB I X2 X EEEY
When the actuator encoder is other than the serial encoder,
the Z-phase signal is output as it is. In the case of serial
encoder, the range of +0.5° of mechanical angle from the
ZFB-/ZFB point 0 position (origin), is output as the Z-phase signal.
Only when the motor rpm is 100rpm or less, this accuracy
can be guaranteed for the communication frequency with the
encoder.




3.3.4 Setting of Basic Parameters Required for Operation

It is a mandatory parameter to perform an operation.
(The parameters listed in the table below may only be set if the actuator performs only

positioning operation.)

Parameter No. |Parameter Name Details
65 Electronic Gear Numerator This parameter determines the unit travel distance of
66 Electronic Gear Denominator | the actuator per command pulse train input 1 pulse.
63 Command Pulse Mode Specifies the command pulse train input mode.
64 Command Pulse Mode Input | Sets the type of active high/low of the specified pulse
Polarity train

[1] Electrical Gear Setting
This parameter determines the unit travel distance of the actuator per command pulse train
input 1 pulse.

User Parameter No.65/N0.66  Electronic Gear Numerator/Denominator

No. Name Symbol Unit Input Range (Flgrltlr?alfﬁ:zse)
65 Electronic Gear Numerator CNUM - 1 to 99999999 2048
66 | Electronic Gear Denominator CDEN - 1 to 99999999 125

The input range is from 1 to 4096 if the controller version is earlier than V0005.

Determine the movement amount and calculate value for the electric gear setting by following

the formula below:
Line Axis Unit Travel Distance: Min. Travel Distance Unit (1, 0.1, 0.01mm etc.)/pulse
Rotary Axis Unit Travel Distance: Min. Travel Distance Unit (1, 0.1, 0.01deg. etc.)/pulse

B Electronic Gear Formula:
In the case of Line Axis|

Electronic Gear
Numerator (CNUM) _ No. of Encoder Pulses™® " [pulse/rev]

Electronic Gear Actuator Lead Length [mm/rev]
Denominator (CDEN)

In the case of Rotary Axis|

Electronic Gear
Numerator (CNUM) _ No. of Encoder Pules™** " [pulse/rev]

Electronic Gear 360 [deg/rev] x Rotary Axis Reduction Ratio
Denominator (CDEN)

Note 1 : Number of encoder pulse of each actuator, refer to catalog of each actuator or
instruction manual.

B Formula for velocity:
The velocity of the actuator can be figured out with the following formula.

Velocity = Unit Travel Distance x Input Pulse Frequency [Hz]

x Unit Travel Distance [mm/pulse]

x Unit Travel Distance [deg/pulse]

& Caution: When the controller version is earlier than V0005
For those models with 131072 pulse/rev for the number of encoder pulse such
as ISB, the electric gear ratio setting may exceed the upper limit of the internal
arithmetic. In such a case, adjust the unit movement amount to appropriate.

Also, contact IAl if the usage condition of wish cannot be satisfied.
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3. Operation .

3.34

B Examples of electronic gear calculations:
To set the unit travel distance to 0.01 (1/100) mm for an actuator a ball screw lead of 10mm,
equipped with an encoder of 16384pulses/rev.
Electronic Gear
Numerator (CNUM) _No. of Encoder Pluses [pulse/rev]
Electronic Gear Ball Screw Lead Length [mm/rev]
Denominator (CDEN)
_ 16384 1 2048

X

10 00 125
The electronic gear numerator (CNUM) is calculated as 2048, while the electronic gear
denominator (CDEN) is calculated as 125. Based on these settings, the travel distance per
command pulse train input pulse becomes 0.01mm.

/I\ Caution:

e The fraction has to be completely reduced so both the electric gear numerator (CNUM)
and electric gear denominator (CDEN) can be 99999999 or less (4096 or less when the
controller version is earlier than V0005) and make them to be integral numbers. (Do not
stop reducing the fraction on the way.)

e CNUM and CDEN on the line axis have to satisfy the following relative formulas.

Stroke Length [mm] CDEN
Ball Screw Lead Length [mm/rev] CNUM
Also, there are some limitations as follows when the controller version is earlier than V0005.
Stroke Length [mm]
Ball Screw Lead Length [mm/rev]

x Unit Travel Distance [mm/pulse]

277 > x No. of Encoder Pluses [pulse] x

231 x No. of Encoder Pluses [pulse] x CNUM

Stroke Length [mm]
Ball Screw Lead Length [mm/rev]

31

x No. of Encoder Pluses [pulse] x CDEN

e Use rotary actuators of multi-rotation specification within the range where the following
formula is satisfied. Moreover, the maximum rotation angle is 9999 (rote 1) deg
(maximum software stroke limit).

4023 Maximum rotation angle [deqd]
- 2 Unit Travel Distance [deg/pulse]

Maximum rotation angle : Set the usage conditions (MAX. -9999 to 9999 deg)
Note 1 :The following models can not be rotated up to £9999.99 [deg].

deceleration ratio Maximum rotation angle [deg] corresponding model
1/24 +7679.99 RCS2-RTC8, RCS2-RTC10
1/30 +6143.99 RCS2-RTC12
1/50 +3685 RS-30, RS-60
1/100 +1842
Multi-rotation absolute +2520 DD Motor

(High resolution type)

Unit Travel Distance

e Do not set the minimum movement unit out of the encoder resolution ability. If this
setting is conducted, the actuator would not start moving until enough command pulse

: Travel distance per command pulse

is stored in the encoder resolution or longer.
Ball Screw Lead Length [mm/rev]

Encoder resolution for line axis [mm/pulse] =

Encoder resolution for rotational axis [deg/pulse] =

e Pay attention not to exceed the specification limit when setting the velocity, acceleration

and deceleration.

e The pressing operation velocity should be set to the rated pressing velocity described in
“10.6.1 List of Specifications for Actuator Operation Conditions” when it is to conduct the

pressing operation.

No. of Encoder Pluses [pulse/rev]

360[deg/rev] x Rotary Axis Reduction Ratio

No. of Encoder Pluses [pulse/rev]
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3.3.4

[2] Format Settings of Command Pulse Train

Set the format of command pulse train in Parameter No.63 and active high/low in No.64.

(1) Command Pulse Mode

User Parameter No.63 Command Pulselnput Mode

No. Name Symbol | Unit | Input Range | Initial Value
63 |Command Pulse Input Mode | CPMD - Oto2 1
Command Pulse Input . Setting Value
String Mode Terminal In Normal Rotation In Reverse Rotation of Parameter
No. 63
Normal Rotation
pukestng | PPPP |y [y ¥ [ o ,
Reverse Rotation NP+/NP :
Pulse String : L,_Lm_
The normal rotation pulse string shows the motor rotation amount in normal direction, and
reverse rotation pulse string shows the motor rotation amount in reverse direction.
(8]
kS Pulse Train PP+/PP { I i I { I ; { I { I i I
el S W ey 1
2 Symbol NP+/NP Low o High
@® T
§ The command pulse shows the motor rotation amount and the command symbol shows the
rotation direction.
A/B Phase PP-/PP _Lﬂd _________________ P vivd 0
Pulse String H
vene | Y Fy 8 T
The A/B Phase 4-fold Pulse with the phase difference of 90° shows the commands for
the rotation amount and direction.
Normal Rotation . rl rl rl :
Pulse String ppePP | 3L LT L _— 2
Reverse Rotation : w—
':.’) Pulse String NP+/NP ;
E Pulse Train PP+/PP F1 4147 E IIENEN 1
8 Symbol NP+/NP High Fo] Low
A/B Phase PP | KT £ E Ly 4y 0
Pulse String [————— 1 e
NP</NP f*f{ ' f{f}

(2) Command Pulse Mode Input Polarity

User Parameter No.64 Command Pulse Input Mode Polarity

No. Name Symbol | Unit | Input Range | Initial Value
64 Command Pulse Input Mode CPMD _ 0to 1 0
Polarity
Set Value

Positive logic : 0
Negative logic : 1

[3] Pulse Train Datum Position (Parameter No.167)

No. Name Symbol | Unit | Input Range | Initial Value
. - -9999.99 to
167 | Pulse Train Datum Posiiton RPOS mm 9999.99 0

When Pulse Train Control Mode (P1O Pattern 1) is selected in the absolute type, operation is
made with the position set in this parameter as the datum position. Movement command is to
be made with the datum position movement command input (IN8). Once reached the datum

position, the datum position movement complete output (OUT13) will be output.
However, it is necessary that the value is set in the range from (soft limit negative side + 0.15)

to (soft limit positive side — 0.15).
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3. Operation .

3.3.5 Output Setting of Feeldback Pulse

This is a parameter to set when outputting the feedback pulse to the host controller (PLC, etc.).
This function is also available in Positioner Mode.

[1] Setting Feedback Pulse Output Effective

Set it if the feedback pulse is to be used.
No. Name Symbol Unit Flgz;te \I/r;ﬂja;
68 Feedback Pulse Output FPIO — Oto1 1
You can select whether to enable or disable the feedback pulse output.
0: Enable
1: Disable

&Caution: Make this setting invalid if the feedback pulse is not output.
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3.3.5

[2] Format Settings for Feedback Pulse
Set the format of output pulse in Parameter No.69 and active high/low in No.70.

(1) Feedback Pulse Train

. Input Initial
No. Name Symbol Unit Range Value
69 Feedback Pulse Train FBPT - Oto 2 0
Command Pulse Input . Setting Value
String Mode ! Terrr;inal In Normal Rotation In Reverse Rotation of Psrarggter
0.
Normal Rotation
Pulse String AFB+/AFB M ________________________________________________ 2
Reverse Rotation
Pulse String BFB+/BFB : L,_L,_L,_
The normal rotation pulse string shows the motor rotation amount in normal direction, and reverse
rotation pulse string shows the motor rotation amount in reverse direction.
Q
> Pulse Train AFB«/AFB { | { | { | : { | { | } |
T T T e brreoosesrs i T T 1
[0 '
2 Symbol BFB+/BFB Low | High
(] T
§ The command pulse shows the motor rotation amount and the command symbol shows the
rotation direction.
mephaso | AFBUAFB | Y A VA RN
Pulse String : : 0
BFBBFB | ~ ¢ A ¢ £ T v 4 v 4
The A/B Phase 4-fold Pulse with the phase difference of 90° shows the commands for
the rotation amount and direction.
Normal Rotation :
Pulse String AFB-/AFB m ________ —_— )
Reverse Rotation : w—
o 0 '
'ga Pulse String BFB-/BFB T
— 1
® Pulse Train | AFB</AFB f | f | f | ; _f |J u I_
L e [ 1
%]
g Symbol BFB+/BFB High Co Low
A/B Phase AFB-/AFB J:m ......... HL 0
Pul tri H H : ﬂ ﬂ
ulse String BFB+/BFB :
When the actuator encoder is other than the serial encoder, the Z-phase
signal is output as it is. In the case of serial encoder, the range of +0.5°
of mechanical angle from the point O position (origin), is output as
ZFB+/ZFB the Z-phase signal. . .
Only when the motor rpm is 100rpm or less, this accuracy can be
guaranteed for the communication frequency with the encoder.
* When the encoder pulse count is 16384 (Pulse/rev), it shows the serial
encoder.
(2) Feedback Pulse Form Polarity
. Input Initial
No. Name Symbol Unit Range Value
70 Feedback Pulse Form Polarity FBPT - Oto1 0

uonelsadQ ‘¢ .

0: Positive Logic
1: Negative Logic
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3.3.5

[3] Electric Gear Settings for Feedback Pulse

This is the parameter to determine the output pulse corresponding to the actuator movement
amount. Determine the movement amount per pulse to define how many millimeters you would
like the actuator to move with the output of 1 pulse.

Movement in line axis per pulse = Minimum output unit (1, 0.1, 0.01mm etc.)/pulse
Movement in rotary axis per pulse = Minimum output unit (1, 0.1, 0.01deg etc.)/pulse

(1) Selecting used feedback pulse gear ratio (Parameter No.114)

. Input Initial
No. Name Symbol Unit Range Value
114 Selecting used feedback pulse gear ratio FPIO - Oto1 0

0: It outputs the pulse equivalent to the input pulse.
If the movement amount of input pulse is 0.01mm, 1 pulse is output when moved for
0.01mm. Thus, 1 pulse is output in response to 1 pulse of input.
Output pulse is determined by the electric gear for input (Parameters No.65 and 66).
1: The relation of the output pulse and the actuator movement can be set freely. Set the
electric gear in Parameters No.115 and 116.

(2) Electrical Gear (Feedback Pulse) (Parameter No.115, No.116)
Set these parameters when the relation of the output pulse and the actuator movement are to

be set freely.
These parameters are enabled when Parameter No.114 is set to 1.

User Parameter No.115/116 Electronic Gear (Feedback Pulse) Numerator/Denominator

Initial
. Input Value
No. Name Symbol Unit Range (For
reference)
115 Electronic gear numerator FNUM _ 1to 125
(Feedback Pulse) 99999999
Electronic gear denominator 1to
116 (Feedback Pulse) FDEN B 99999999 2048
The input range is from 1 to 4096 if the controller version is earlier than V0005.
B Electronic Gear Formula:
In the case of Line Axis|
Electronic Gear
Numerator (FNUM) _ Ball Screw Lead Length [mm/rev] N 1
Electronic Gear No. of Encoder Pulses(Note 1) Movement amount per pulse [mm]
Denominator (FDEN) [pulse/rev]
In the case of Rotary Axis|
Electronic Gear
Numerator (FNUM) _ 360 [deg/rev] x Rotary Axis Reduction Ratio y 1
Electronic Gear No. of Encoder Pules [pulse/rev] Movement amount per pulse [deg]

Denominator (FDEN)

Note 1 : Number of encoder pulse of each actuator, refer to catalog of each actuator or
instruction manual.

B Formula for velocity:

The velocity of the actuator is in proportion to the frequency of the output pulse.
Velocity = Movement amount per pulse x Output Pulse Frequency [Hz]
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3.3.5

B Examples of electronic gear calculations:
When outputting the feedback pulse of the actuator equipped with an encoder with 10mm ball

screw lead and 16384pulse/rev in 0.02mm movement per pulse:

Electronic Gear

Numerator (FNUM) _Ball Screw Lead Length [mm/rev] N 1
Electronic Gear No. of Encoder Pluses [pulse/rev]  Movement amount per pulse [mm]
Denominator (FDEN)
10 100 _ 125
16384 © ~ 2 4096

The electric gear numerator (FNUM) = 125, electric gear denominator (FDEN) = 4096 will
give the output of 1 pulse in 0.02mm of the actuator move.

/I\ Caution:

e The fraction has to be completely reduced so both the electric gear numerator (FNUM)
and electric gear denominator (FDEN) can be 99999999 or less (4096 or less when the
controller version is earlier than V0005) and make them to be integral numbers. (Do not
stop reducing the fraction on the way.) (Do not stop reducing the fraction on the way.)

e FNUM and FDEN on the line axis have to satisfy the following relative formulas.

ke L h
Stroke Length [mm] x No. of Encoder Pluses [pulse] x FDEN

227 >
— Ball Screw Lead Length [mm/rev] FNUM

Also, there are some limitations as follows when the controller version is earlier than V0005.

Stroke Length [mm]

Ball Screw Lead Lengih [mmirev] x No. of Encoder Pluses [pulse] x FNUM

231

Stroke Length [mm]

Ball Screw Lead Length [mmirev] x No. of Encoder Pluses [pulse] x FDEN

231

e Do not attempt to establish a setting that gives a condition that electronic gear
numerator (FNUM) > electronic gear denominator (FDEN).
The formula is as shown above and the pulse output is based on the encoder pulse,
therefore evenly allocated feedback pulse responding to the velocity cannot be output.
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3.3.6 Parameter Settings Required for Advanced Operations

Depending on systems and/or loads, set the following parameters if necessary.

(1]

Position command primary filter time constant

. Input Initial
No. Name Symbol Unit Range Value
Position command primary 0.0to
55 filter time constant PLPF msec 100.0 0.0

The acceleration/deceleration of the actuator can be set in S-shaped curve with this parameter
setting. (It is not the S-shaped acceleration/deceleration function.)
If command pulse train is input at a certain frequency, the actuator is accelerated/decelerated

slowly depending on the time constant.

The actuator moves by the number of command pulses.

Even if the host controller (PLC etc.) has no acceleration/deceleration function or the
frequency of command pulses varies rapidly, the actuator can be accelerated/decelerated
smoother.

The delay in positioning stabilizing time requires approximately 3 times longer than the set
value after the command pulse input stop. If the set value is 100msec, the stabilizing time
would be approximately 300msec.

Putse Train |[|I[T [T TATTEATTEATEATTETTEATEATFARTEES

Velocity : / \

| »

[2] Torque Limit

. Input Initial
No. Name Symbol Unit Range Value
57 Torque Limit TQLM % 0to 70 70
Set a desired torque limit used in the torque limit input signal (TL), which is an external input

signal.
Set a desired torque as a percentage of the rated thrust representing 100% (the rated thrust is

specified in the catalog).

When the external torque-limit input signal (TL) turns ON, the torque will be limited according
to the setting.

Once the torque current reaches a level corresponding to the specified torque limit, the torque
limiting signal (TLR) will be output as an external output signal.

[3] Clearing deviation during servo OFF or alarm stop

248

. Input Initial
No. Name Symbol Unit Range Value
58 Clearing deviation during servo OFF FSTP _ 0to 1 1
or alarm stop

In this parameter, can select whether to activate or inactivate the function to clear the
differential at the servo OFF and alarm stop.

It is recommended not to change this setting from the initial setting.

0: Disable

1: Enable




3.3.6

[4] Error monitor during torque limiting

. Input Initial
No. Name Symbol Unit Range Value
59 Error monitor during torque limiting FSTP - Oto1 0

You can select whether to enable or disable the function to monitor deviation while torque is
being limited (the TL signal is ON).

By enabling this function, you can have the controller output an error while torque is being
limited, if a deviation equal to or exceeding the value set by the applicable parameter.

0: Disable

1: Enable

[5] Deviation Counter Clear Input

. Input Initial
No. Name Symbol Unit Range Value
60 Deviation Counter Clear Input FPIO - Oto1 0

You can select whether to enable or disable the function to clear the generated deviation while
torque is being limited (the TL signal is ON).

Disable this function in conditions where torque must be limited (pressing is not performed).
0: Disable

1: Enable

[6] Torque limit command input

. Input Initial
No. Name Symbol Unit Range Value
61 Torque limit command input FPIO - Oto1 0

Torque control of the motor with the value set in Parameter No.57 “Torque Control Value” can
be performed with PIO (TL Signal ON) from the host system. In this parameter, a choice can
be made from using (disable) TL Signal (Torque Limiting Signal) and not using (enable) the
signal.

0: Disable

1: Enable

[71 Pulse count direction

. Input Initial
No. Name Symbol Unit Range Value
62 Pulse count direction FPIO - Oto1 . .S.et
individually

You can set the direction in which the motor turns according to command pulses.

Set the same value as that set in Parameter No.5 “Home-Return Direction” and the actuator
moves in positive direction if the command pulse is input in positive direction.

0: Forward rotation

1: Reverse rotation

[8] Compulsory Stop Input

. Input Initial
No. Name Symbol Unit Range Value
67 Compulsory Stop Input FPIO - Oto1 0

Compulsory stop of the actuator can be performed with PIO (CSTP Signal ON) from the host
system. In this parameter, a choice can be made from using (disable) CSTP Signal
(Compulsory Stop Input Signal) and not using (enable) the signal.

0: Disable

1: Enable
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Chapter 4 Field Network

41

Each Field Network

The controller is applicable for the following field network.
Except for RS485, it is the option which can be selected when purchasing. It cannot be
changed after the product is delivered.
Also, for the field network other than RS485, PIO cannot be equipped. And Pulse Train Control
Mode cannot be operated.

B Type of Field Network

Name of Field Network

Description

Detail

DeviceNet

CC-Link

PROFIBUS-DP

CompoNet

MECHATROLINK-I /I

EtherCAT

EtherNet/IP

PROFINET 10

CC-Link IE Field

Allows actuator to be controlled

through I/O communication using

control signals similar to PIO or
numerical data communication.

Refer to ME0256 of separate
volume, (Nete )

Refer to ME0254 of separate
volume. "Nete "

Refer to ME0258 of separate
volume. (Nete

Refer to ME0220 of separate
volume. MNete )

Refer to ME0221 of separate
volume. (Nete )

Refer to ME0273 of separate
volume. Nete "

Refer to ME0278 of separate
volume. (Nete

Refer to ME0333 of separate
volume. Note D)

Refer to MEQ389 of separate
volume. (Nete )

MECHATROLINK-II

Synchronized control on multiple

actuators is available with high
constant periodicity.

Refer to ME0317 of separate
volume. Note )

RS485

Controls actuator through

general-purpose protocol “MODBUS”.

Refer to MEO162 of separate
volume. MNete

(Note 1) e« Handled as a slave unit. For details of each network, check the Instruction Manuals
of the master unit provided by the manufacturer and that of the installed PLC.

¢ The Instruction Manuals describing how to use field network are provided separately.

Read them together with this manual.
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4. Field Network

[Reference] Wiring Layout of Field Network (for Field Network Type)

Follow the instruction manual of the master unit and PLC consists of each field network for the
details of how to perform connections.

1) DeviceNet Type

Terminal resistor is required
to be connected on the terminal.

i Terminal . Terminal
Master unit Resistance ) Slave unit R Resistance [']_ SCON-DeviceNet Type
1210 1\ A I 1y 1219
REDI@ ® +— {\ ' @ et A ot @.RED
[ I [ whiTe O |~ [ l [
[ [ [ L1
WHITE [ [{canH — l — -, — I — eanH) [ WHITE
L : | | |
el  SERY - Gi—e———— @
[ , ' el N (I ’ [
BLUE O @ . . . 4 CAN_L . . . . can_L)| O BLUE
Lo I Vo = o Lo ' Lo
BLACK
BLACK ll @ \\ ,' ‘\ ,’ @ A ,' . ,’ @ M BLACK
\,2L VY_ _\/ \_L_\_j__;/
24V Power Class D Grounding
(former Class 3 Grounding
Communication power needs to be supplied externally.  : grounding resistance 100Q or less)
2) CC-Link Type
SCON - . . . .
. ) ) Cec-Link  Terminal resistor is required
Master unit Terminal Slave unit Terminal Type to be connected on the terminal.
m Resistance Resistance
AN AN BR) ANANAY
@ i l HI QA/ i / 1 DA The terminal resistor differs depending on the
@ @ DB type of the CC-Link dedicated cable.
/ 2\ / Cable FANC-SBH- - - 130Q1/2W
[ J il NN [ J - (CC-Link high performance cable)
(W) \ ! Vi )
@—i --------- -€——8LD L ¢ Cable FANC-SB- - - - 110Q1/2W
@ @ @ (Dedicated for CC-Link Cable)
L L L]
Class D Grounding (former Class 3 Grounding SLD and FG are connected to each other internally.
: grounding resistance 100Q or less)
3) PROFIBUS-DP Type
Terminal resistor is required
to be connected on the terminal.
Master unit Slave unit SCON -PROFIBUS-DP Type

D(®
D®

390Q ;"‘. 3
-Line N

2200 /

T J V7
3900‘, ________ v

Class D Grounding (former Class 3 Grounding
: grounding resistance 100Q or less)

>
[
=
@

O®

i
c
3
q
o
7
=

5.
@
N
3
S
[e)
>
[
=1
@D

®
@
1
r'%
®C
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4) CompoNet Type

. . Terminal
Master unit Slave unit Resistance
N \\ " /\\ 121Q
I I BS+ I I
\ \ \ \
I | | | I \ I \
! ! ! ] m ! | ! 1
BDL T T BDL T T
Do I Do N Lo
ot ! N ! P
BDH T BDH — —
| | N | |
| | | |
| | | |
\ \ \ \
I I I I
\ ' \ Ly
\ \ \

24V Power|

Power needs to be supplied separately for the slave devices that require

communication power supply.

Even though communication power is not necessary to be supplied to SCON,

there should be no problem if communication power is supplied.

5) MECHATROLINK- I /I Type

Master unit

~
-

@ @
o o
x —

SCON
CompoNet Type

Network terminal
resistor is required
to be connected
on the terminal.

- )I
1
1
1
1
1
1
1
1
).
(2]
(@)
@ O
Z

DATA

———_———d
- -~

OOOG

6) EtherNet/IP Type

Master unit

m——_———d
- ~<

1
1

1

1

1

1

1
1
/

)

- +~a

- JEPMC-W6002-00

G

MECHATROLINK Cable
- JEPMC-W6003-oo

DATA

O

-

0

®

Switching hub

EtherNet straight cable
of category 5 or above
Aluminum tape and braided

U .
D Slave unit
kﬂg

double-shielded cable are recommended

SCON
EtherNet/IP Type

Terminater
JEPMC-W6022
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4. Field Network

7) EtherCAT Type

) SCON
Master unit Slave unit -EtherCAT Type

e = [

[
[ [

EtherNet straight cable

of category 5 or above

Aluminum tape and braided
double-shielded cable are recommended

(Note) Terminal resistor is not necessary.

il SWitCETIQ " [l

D Slave unit
Master unit
k ———{ =5 scow
PRIOFINET-IO Type

EtherNet straight cable

of category 5 or above

Aluminum tape and braided
double-shielded cable are recommended

8) PROFINET 10 Type

9) MECHATROLINK-II Type

Master side PCON MECHATROLINK-II Type Other slave
ot A A LS LR @ LA @
* ' [ + - Ty ¥

¥ ] i 1 ’ T
@0\ [2 ! :!!6@ @\2::[ 1) 6@
AN Y A /| §HEN 1 '
Iy '1 ' 1 :l
)| @ ®
1y Yo : ‘: L
[ [ L 3]
= \y - - = - Y Z
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10) CC-Link IE Field Type
SCON
Master Unit Slave Devices EtherCAT Type

IfI:| @_E] D D There is no distinction
D D of IN and OUT.

EtherNet Straight Cable

of category 5e or more

Aluminum tape and braided
double-shielded cable are recommended

(Note) Terminal resistance is not necessary.

JIOMISN pI9ld 1
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4. Field Network

4.2 RCON Connection Type

This can be used as a driver unit that operates SCON-CB/CGB with commands from RCON

Gateway.
16 axes ") can be connected at the maximum with one unit of RCON Controller. (One unit of

the extension unit is necessary. P Driver Unit, A Driver Unit and D Driver Unit should be included
as a number of axes in the 16 axes.)

4.21 Model Codes for RCON Connection Type

RCON Connection Type SCON-CB/CGB controllers are only available to connect.
Servo-pressing type (SCON-CB/CGB-F) and logic controller type (SCON-LC/LCG) are not

available to connect.

The model codes for RCON Connection Type SCON are expressed as shown below;
¢SCON-CB/CGB-o-RC-o

4.2.2 Connection to RCON

Follow the figure below for wiring.
Connection between RCON extension unit and SCON Controller and between SCON

Controllers should be established with the same connection cables. (CB-RE-CTRooo: Refer to
4.2.7 (1)) C in SCON Controller has IN on lower end and OUT on upper end. Pay attention not
to connect other way around. It is necessary to connect the terminal connector
(RCON-EXT-TR: Refer to 4.2.7 (2)) at the terminal.

SCON-CB/CGB Controller

RCON Controller

M’ ﬁwz" Ees ) RCON Connection -
Communication <<

Connector
Upper End: OUT
I TCowerEnaiN

Terminal Connector
RCON-EXT-TR

......

Extension Unit

Connection Cable: CB-RE-CTLooo

Total Cable Length: 10m Max. ‘ Length of Cables between Devices: 3m Max.‘

—

Cable for Each Actuators

Y

Actuator

Note 1 There may be a case 16 axes cannot be connected depending on combinations of linked
driver units. Refer to the section of restrictions in unit connection in RCON System
Instruction Manual (ME0384) for details.
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4.2.3 Specifications

RCON Connection Type Interface Specifications

Item

Contents

Number of Controlled Axes

Max. 16 Axes
* Total number of connection including A/P/D Drivers

Connector

PC Board Side :
Cable Side

S20B-PUDSS-1 (JST)
PUDP-20V-S (JST)

Cable Length

Total Cable Length: 10m Max.
Length of Cables between Devices: 3m Max.

Cycle Time

1.0/2.0/3.0/40ms

Power Voltage (Physical Layer)

24V £10%

Input Current (Physical Layer)

About 80mA

Driver Control Communication

Communication System

Total Frame System

Baud Rate

3.0Mbps

Transmitted Bytes

Max. 1024 bytes (64 bytes x 16 Axes)

Tool Communication

Communication System

Modbus System

Baud Rate

3.0 Mbps

Transmitted Bytes

256 bytes

4.2.4 Name for Each Parts and Their Functions

The interface is basically the same as normal SCON products. However, following switches and
connectors should be inactivated due to the specifications of the product.

Inactivated
'I? SOW 301(_) . Switch / Restrictions
ype ype Connector
7) 4) ééﬁi::;uénvt\ji?éh The number of axes should be set in RCON gateway unit.
1) 13) Operation Mode | The operation mode should be switched over on the
Setting Switch operation mode setting switch in RCON gateway unit.
A teaching tool should be connected via SIO connector on
12) 14)  |SIO Connector | RCON gateway unit. TP adapter (RCB-LB-TGS) should also
be connected to the gateway unit.
~ 750W Type 3000W ~ Type

R
e

10) Status Indicator LEDs

11) Multi-Function Connector

8) Status Indicator LEDs

7) Axis Number Setting
Switch (Inactivated)

6) Piano Switch

5) System 1/0 Connector

4) Regeneration Unit
Connecting Connector

3) Motor Connector
2) Power Supply Connector

1) FG Connection Terminal

9) Multi-function connector

== (Special Order Required)

10) Communication Connector
for RCON
Upper End : OUT
Lower End : IN

 —
11) Operation Mode Setting
Switch (Inactivated)

/—| 12) SIO Connector (Inactivated)

Switch

13) Brake Rels

14) Brake Power Supply
Connector

15) Encoder Connector

16) Absolute Battery
Connector

:

9) Charge Status Display LED \ﬂ

8) Internal Regenerative
Resistor Valid Connector

7) Regenerative Unit
Connector

6) Motor Connector

5) Piano Switch

) Axis No. Setting Switch
(Inactivated)

L

3) System 1/0O Connector

2) Power Supply Connector

1) FG Connection Terminal

for RCON
/_ Upper End : OUT
9 Lower End : IN

1 |
12) Communication Connector

I |
13) Operation Mode Setting
Switch (Inactivated)
|

/—| 14) SIO Connector (Inactivated)l
I

/—| 15) Brake Release Switch |

16) Brake Power Supply
oo Connector
T

—| 17) Encoder Connector

" 1 3

>4 18) Absolute Battery Connectorl

19) Absolute Battery
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4. Field Network

4.2.5 Pin Assignment on Connector

Pin Assignment on RCON Connector (OUT end)

Signal

Pin e

No. Name IN/OUT e
1 | 24V ouT 24V Power Supply Output for Module
2 | oV ouUT 0V Power Supply Output for Module
3 | DRV_DY IN Total Frame Communication Dedicated for Driver Differential Sending Line +
4 | DRV_RA OUT | Total Frame Communication Dedicated for Driver Differential Reception Line +
5 | DRV_Dz IN Total Frame Communication Dedicated for Driver Differential Sending Line -
6 | DRV_RB ouT Total Frame Communication Dedicated for Driver Differential Reception Line -
7 | AM_SA IN/OUT | MODBUS Differential Line +
8 | AM_SB IN/OUT | MODBUS Differential Line -
9 | ACT_PULSE ouT Driver Communication Timing Notification Signal Differential Line +

10 | /ACT_PULSE ouT Driver Communication Timing Notification Signal Differential Line -

11 | SYNC_PULSE OUT | Driver Synchronization Signal Differential Line +

12 | /ISYNC_PULSE | OUT Driver Synchronization Signal Differential Line -

13 | RTC_1Hz ouT 1Hz Toggle Signal

14 | CONE_IN IN Unit Link Confirmation Signal

15 | /ISTOP OUT | STOP Signal

16 | ENABLE OUT | Enable Signal

17 | NC - Not Connected

18 | GW_RESET_IN| OUT | Gateway Reset Signal

19 | FG - Frame Ground

20 | NC - Not Connected

Pin Assignment on RCON Connector (IN end)
Signal

Pin e

No. e G Description
1 | 24V IN 24V Power Supply Input for Module
2 | 0V IN 0V Power Supply Input for Module
3 | DRV_DY ouT Total Frame Communication Dedicated for Driver Differential Sending Line +
4 | DRV_RA IN Total Frame Communication Dedicated for Driver Differential Reception Line +
5 | DRV_DZ ouT Total Frame Communication Dedicated for Driver Differential Sending Line -
6 | DRV_RB IN Total Frame Communication Dedicated for Driver Differential Reception Line -
7 | AM_SD+ IN/OUT | MODBUS Differential Line +
8 | AM_SD- IN/OUT | MODBUS Differential Line -
9 | ACT_PULSE+ IN Driver Communication Timing Notification Signal Differential Line +

10 | ACT_PULSE- IN Driver Communication Timing Notification Signal Differential Line -

11 | SYNC PULSE+ IN Driver Synchronization Signal Differential Line +

12 | SYNC_PULSE- IN Driver Synchronization Signal Differential Line -

13 | RTC_1Hz IN 1Hz Toggle Signal

14 | CONE_IN OUT | Unit Link Confirmation Signal

15 | ISTOP IN STOP Signal

16 | ENABLE IN Enable Signal

17 | NC - Not Connected

18 | GW_RESET_IN IN Gateway Reset Signal

19 | FG - Frame Ground

20 | NC - Not Connected
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4.2.6 LED Display

Field Network LED Display

Item Contents
NS Flashing in Green : Startup ~ Configuration Communication Completed
(Upper) [lluminating in Green : In Regular Communication
PP [lluminating in Orange: Communication Error Occurred
MS llluminating in Green : In Normal Condition (Only Module)
(Lower) llluminating in Orange: Error Occurred (Only Module)

4.2.7 Related Parts

(1) Connection Cable (Between RCON and SCON, Between SCON and SCON)

Model Code : CB-RE-CTLooo (ooo expresses cable length: if 0.2m, expressed as 002)
Max. Cable Length :3.0m * 3.0m max. between devices

Standard Cable Length : 0.2m

One piece of CB-FC-CTL002 enclosed in SCON-CB/CGB RCON Connection Type

* Equivalent to minimum distance between SCON and SCON

JIOMISN pI9ld 1

(2) Terminal Connector

Terminal resistor connector connected on OUT side in SCON-CB/CGB Controller for the last

axis

Model Code : RCON-EXT-TR
One piece enclosed in RCON extension unit
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4. Field Network

4.2.8 Timing to Supply Power

(1) Timing to Supply Power
Supply power to RCON after power is supplied to SCON.

<Power Supply Sequence>
SCON Power Supply

(AC100/200V)

FCON Power Supply
(DC 24V)

<Total Frame Communication> v
Initial Communication I

Configuration Communication

(2) Timing to Power Supply (when not in time for initial communication)

If the timing to supply power to SCON is later than to RCON (cannot make it in time for initial
communication), it is available to set the initial communication start delay in the gateway

parameter.
* When the startup of SCON could not be made in time for initial communication, in consistency
in number of axes (gateway error) could occur.

<Power Supply Sequence>
SCON Power Supply
(AC100/200V)

<«—— Cannot make it in time for
initial communication

FCON Power Supply

(DC 24v) TN i Delay setting is available
3 ! in gateway parameter
<Total Frame Communication> l‘\ A
Initial Communication . V4 T
Configuration Communication @ [~ 777777777 >
_______ 1
<Setting of Gateway Parameters>
Value [ms]
Category Name
Initial Value Input Range
Gateway Parameters 3 Standbyc'gm;en{%(l:r:ttilgrlwInternal 0 0 to 65535
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Chapter 5 Vibration Suppress Control Function

The vibration suppress control function suppresses vibrations of loads induced by our
actuators.

The function can suppress vibrations in the same direction as the movement of the actuator in
the frequency range from 0.5Hz to 30Hz.

Measure the frequency of the generated vibration and set it to the parameter. Three
frequencies can be defined as parameters. Specify the parameters in the position table to
reflect them on suppression of vibrations generated by the operation. For a single moving
command (position data), only a single parameter can be set.

(Note) Before this function can be used, you must read the cautions described on the next
page.

[Functional Operation]

The figure below shows an example in which two actuators are subject to 2-axis combination.

Actuator A is moved to cause actuator B corresponding to a joint to be vibrated. Measure the

vibrations of B in the direction in which A is moved and make proper vibration suppress control

in the direction to suppress the vibrations of B. Vibrations of actuator B caused by the

movement of B cannot be suppressed.

* No setting of vibration suppress control ¥ Setting of vibration suppress control

[ —

Vibration in axis
moving direction

| 1.

= 5 ~ = L I (Joint)
[ — 5 [ —

(Joint)
A A
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5. Vibration Suppress Control Function .

& Caution:

e Use of vibration suppress control

It is necessary to obtain a key file if you wish to use the frequency analysis tool for
anti-vibration control included in the PC software.
Please contact IAl for the key file.
Vibrations subject to vibration suppress control
It is the vibration of the load generated by IAl actuator, and is in the same directions as the
actuator movement.
Vibrations not subject to vibration suppress control
1) Vibration whose source is not the operation of the actuator
2) Vibration in a direction different from the direction in which the actuator, or the vibration
source, is moved.
3) Vibration of vibrating object itself (This function moves objects easily vibrated without
vibrations and cannot suppress vibrations already generated.)
Conditions in which vibration suppress effect can hardly be obtained
1) When the frequency to control is the same value as the mechanical angle of the motor
(motor rotation) or the electrical angle of the motor
Frequency of motor’s mechanical angle (motor revolution):
operation speed [mm/s]/lead length [mm]
Frequency of motor’s electric angle:
4 times of frequency of mechanical angle for servo motor installation axis
Same as frequency of linear actuator’s mechanical angle
Example 1: Servo motor installation axis
For lead length 20mm and operation speed 100mm/s:
Frequency of mechanical angle (motor revolution) : 5Hz
Frequency of electric angle (four times of frequency of mechanical angle) : 20Hz
Example 2: Linear Actuator
For lead length 50mm and operation speed 100mm/s:
Frequency of mechanical angle : 20Hz
Frequency of electric angle (same as frequency of mechanical angle) : 20Hz
2) When a higher speed response is required for the vibration control than the set speed
control response, the speed response is not able to catch up with the vibration control.
Vibration suppress control unavailable in home return and pressing operations
Home return and pressing operations cannot suppress vibrations. Operating the vibration
suppress control function in pressing causes 0A2 “position data error” to occur.
Prohibition of simultaneous use of vibration suppress control with feed forward gain
The vibration suppress control function cannot be used with feed forward gain
simultaneously.
Prohibition of switch to use vibration suppress control during moving operation.
Switching between vibration suppress control and normal positioning is disabled during
movement of the actuator. Any switching command causes 0C5 “lllegal control system
transition command error” to occur.
Response of vibration suppress control
Vibration suppress control has time lag from speed command in the operation plan. This
makes tact time longer.
Lower the setting frequency is, longer the time lag is.
Prohibition of use of vibration suppress control in pulse-train control mode
The vibration suppress control function cannot be used in the pulse-train control mode.
Consideration of servo gain
If the servo gain setting is not conducted properly, the effect of the anti-vibration control
may get dropped. First adjust the servo gain prior to setting of vibration suppress control.
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5.1 Setting Procedure

To use the vibration suppress control function, make proper measurements and settings
depending on the procedure described below.

Before setting vibration suppress control 1) Provide start setting

1) Are steps up to trial adjustment 2 in according to Starting
Starting Procedure/Positioner Mode Procedure/Positioner
completed? —No Mode.

2) Is the key file stored in the folder that the 2) ltis necessary to obtain a
PC Software startup file is stored if the key file aside from the
specific frequency is to be measured software if you wish to use
using the vibration control frequency the frequency analysis
analysis tool stored in the PC Software? tool for anti-vibration

control included in the PC
software. Please contact

! Yes us for the details.
Confirmation of vibration to be suppressed This function cannot suppress
Is vibration source our actuator? Is vibration —No the vibration.
direction the same as moving direction? Take other measures.
{ Yes

Measurement of Natural frequency
Measure the Natural frequency by any of the following methods:
o Use of PC software installation tool
[Refer to the Instruction Manual of the PC software.] D
¢ Use of measuring instrument such as vibration meter or
acceleration pickup
e Calculation from video image data

4

Setting of vibration suppress control [See next page.]
o Set the measured natural frequency in the parameter.
(Note) The value can be written to the parameter on PC
software installation tool if used.
o Set related parameters.

4

Setting of vibration suppress control parameter set No.
Set the anti-vibration control parameter set number to be used to
the position number that anti-vibration of the position table is
required.

\2
Trial operation (check of vibration suppress effect)

Operate the actuator.
Is sufficient vibration suppress effect obtained?

—No

{ Yes
Now the settings are completed.
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5. Vibration Suppress Control Function .

5.2 Settings of Parameters for Vibration Suppress Control

Set the parameters associated with vibration suppress control, which are listed in the table

below.
Parameter | Parameter . Factory

No. Set No. Parameter Name Unit Setting Input Range

97 Dampl_ng characteristic Rate 10 0 to 1000
coefficient 1

08 Damping characteristic Rate 1000 0 to 1000
coefficient 2

99 Natural frequency 1/1000Hz 10000 500 to 30000

100 Notch filter gain Rate 9990 1 to 20000

101 Damping characteristic Rate 10 0 to 1000
coefficient 1

102 o |Pamping characteristic Rate 1000 0 to 1000
coefficient 2

103 Natural frequency 1/1000Hz 10000 500 to 30000

104 Notch filter gain Rate 9990 1 to 20000

105 Dam_pl_ng characteristic Rate 10 0 to 1000
coefficient 1

106 3 |Damping characteristic Rate 1000 0 to 1000
coefficient 2

107 Natural frequency 1/1000Hz 10000 500 to 30000

108 Notch filter gain Rate 9990 1 to 20000

109 Default vibration suppress No. 0 Oto 3

110 Stop method at servo OFF 0 0,1

[1] Damping Characteristic Coefficient 1,2 (Parameter No.97, 98, 101, 102, 105, and 106)

Do not change.

[2] Natural Frequency [1/1000HZz] (Parameter No.99, 103 and 107)

Set the natural frequency of the load measured. It can be input directly to the parameter from
the frequency analysis tool for anti-vibration control included in the PC software if the tool is

already used. [Refer to the Instruction Manual of the PC software.]

Set the specific frequency of the loaded object close to the setting so a higher anti-vibration
performance can be obtained.

[Reference] Other vibration measuring methods
¢ Use of measuring instrument such as vibration meter and acceleration

pickup

¢ Calculation from video image data

[3] Notch Filter Gain (Parameter No.100, 104 and 108)

Set the notch filter gain following the table below in response to the measured specific
frequency of the loaded object. See the table below for reference. Provide fine adjustment if

264

overshooting occurs.

If the notch filter gain setting is too high, overshooting would occur during the settling time.
If the notch filter gain setting is too low, undershooting would occur during the settling time.

Natural Frequency Setting Value of Notch Filter Gain
[Hz] Other than linear actuator Linear actuator

0.5 9900 9880

1 9980 9970

21030 9990 9990




[4] Default Vibration Suppress No. (Parameter No.109)
When a position is written into a position table not registered yet, the value set to this parameter

is automatically entered in the “Vibration suppress No.” field. To change the setting, edit the

posit

ion table later.

0: Normal position control (default)

1: Vibration suppress control parameter set 1
2: Vibration suppress control parameter set 2
3: Vibration suppress control parameter set 3

[5] Stop method at Servo OFF (Parameter No.110)

The table below shows the relationship between the values of Parameter No.110 and stop
commands.

Stop Process

0
Stop Command Vibration Normal Vibration Normal
suppress positioning suppress positioning
control control control control
Deceleration Normal
by vibration .
Pause deceleration
suppress and ,
t and stop Deceleration
Stop by vibration Normal
Servo OFF y deceleration
Emergency Stop suppress and and stop
Sudden stop by stop
_ Error _ emergency stop torque
(Operation-cancellation
level alarms)
Error Sudden stop due to emergency stop torque
(Cold start)

5.3 Setting of Position Data

To make the anti-vibration control effective, set the parameter set number to be used in
Anti-Vibration Number Column in Position Data.
(Note) The vibration suppress control function cannot be used in pressing operation.

" . Accele- | Decele- . Thresh- | Positioning Acceleration/ . Vibration
Position | Velocity X R Pressing . Zone+ | Zone- . Incre- Gain Stop

No. i e ration ration %] old width e T Deceleration mental set mode suppress

[C] [G] [%] [mm] mode No.

0

1 0.00 50.00 0.01 0.01 0 0 0.10 0.00 0.00 0 0 0 0 0
2 50.00 50.00 0.01 0.01 Py 0 0.10 0.00 0.00 0 0 0 0 1
& 50.00 50.00 0.01 0.01 QO/ 0 0.10 0.00 0.00 0 0 0 0 3

2 w /

Set natural frequency 1 (valid)
Set natural frequency 3 (It cannot be in common
with Error: 0A2 Position Data Error Pressing

Operation.)
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Chapter 6 Power-saving Function (Auto Servo-motor OFF

Function)

The controller has the automatic servo OFF function to save power consumption while the
actuator is stopped. Read the description in this chapter carefully to save power so that the
controller can be operated safely.

The servo is automatically turned OFF after a certain period from completion of positioning. The
next positioning command is issued to turn the servo ON automatically and achieve the
positioning. No holding current flows in the stop state to allow the power consumption to be

saved.

Three periods from completion of positioning to servo OFF can be set as parameters. The
period used for the automatic servo OFF is specified in the position table.

&Warning:

Do not use this function if the automatic servo OFF is followed by pitch feed
(relative movement).

Servo ON/OFF may cause slight position shift to occur. If position shift occurs
due to external force during servo OFF, positioning to the correct position is
disabled. It is because pitch feed is operated based on the position at start
used as the base point.

&Caution:

This function is ineffective for pressing. Do not use. It becomes effective at
completion of positioning. In pressing, the function becomes effective only
when miss-pressing occurs (the status at the completion of operation without
pressing is the same as that at the completion of positioning).

No retaining torque is provided in automatic servo-off. The actuator can
move with an external force. Pay attention to the interference to the
peripherals and the safety in the installation.

This function cannot be utilized in Pulse Train Mode.

(1) Setting of periods taken until automatic servo OFF
Three periods from completion of positioning to automatic servo OFF can be set in the
following parameters in seconds [sec].

Parameter No. Description
36 Auto Servo Motor OFF Delay Time 1 (Unit: sec)
37 Auto Servo Motor OFF Delay Time 2 (Unit: sec)
38 Auto Servo Motor OFF Delay Time 3 (Unit: sec)

(2) Set of power-saving mode
Select a proper power-saving mode from the conditions below. Set the corresponding value
in the stop mode of the position table.
[Refer to 14) Stop mode in 3.2.1 Set of Position Table.]

Set Value | Operation after completion of positioning | Parameter No.
0 Servo ON not changed -
1 Automatic servo OFF after certain period 36
2 Automatic servo OFF after certain period 37
3 Automatic servo OFF after certain period 38
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6. Power-saving Function (Auto Servo-motor OFF Function) .

(3) Status of positioning complete signal in selection of automatic servo OFF
Automatic servo OFF causes the actuator to be in other than the positioning complete state
due to the servo OFF. Positioning complete signal (PEND) is turned OFF. Changing the
PEND signal to the in-position signal judging whether the actuator is stopped within the
positioning width zone instead of the positioning complete signal allows PEND not to be
turned OFF during servo OFF.
This setting is reflected on complete position numbers PM1 to PM** in PIO patterns 0 to 3
and 6 confirming the positioning complete position No. or current position numbers PE* in

PIO patterns 4 and

Define the setting in Parameter No.39.

7.

Value set in . Signal outputs during automatic servo OFF
Parameter No.39 Content of PEND signal PEND PM1 to M PE
0 Positioning Completion Signal OFF OFF OFF
1 In-position Signal ON ON ON
(Note) The SV on the front panel blinks green during the automatic servo OFF.
[For Parameter No.39 = 0]
Operation of actuator Positior)ing Automatic servo OFF Servo OFF Positior_ﬁng
operation standby operation
Servo Condition ON | ON | OFF | ON
?:&f'féifrzgtsgfsﬂtl';g PM1to* =0 | PM1to* =Output | PM1to**=0 | PM1to* =0
number output) (PE™ = OFF) (PE™ = ON) (PE™ = OFF) | (PE** = OFF)
Positioning Completion
Signal PEND OFF ON OFF OFF
D
1 Servo OFF Delay
' Time !
i (Parameter No.36 t0 37)
[For Parameter No.39 = 1]
Operation of actuator Positioping Automatic servo OFF Servo OFF Positior_ling
operation standby operation
Servo Condition ON | ON I OFF | ON
Competed Postion e P10 =0 | Pt to == Ouput | PV =0 | w0+ <o
number output) (PE™ = OFF) (PE™ = ON) (PE** = ON) (PE™ = OFF)
Positioning Completion
Signal PEND OFF ON ON OFF
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Chapter 7 Absolute Reset and Absolute Battery
7.1 Absolute Reset

The Battery-less absolute type or absolute type, controllers retain the encoder position data
even with power is OFF. For those types, it is unnecessary to perform home-return operation
every time the power is turned on.

For Absolute Type, register the home position (absolute reset) in case of (1) to (3).

(1) Initial activation

(2) When the power to the controller is turned off and absolute battery is replaced

(3) The encoder cable is taken off the controller

For Battery-less Absolute Type, register the home position in case of (1) to (2).

(1) Initial activation

(2) Replacement of motor

The absolute reset is performed by using a teaching tool such as PC software or PIO.

Each of the absolute reset procedures is described below.

[1] Absolute Reset Procedure from Teaching Tool

1) Connect the controller with the actuator. [Refer to Chapters 1 and 2.]

2) Connect the absolute battery (Enclosed battery if starting up for the first time, new battery if
replacing) to the absolute battery connecting connector on the front panel of the controller.
[Refer to 7.2]

3) Connect the teaching tool, set the operation mode setting switch on the front panel of the
controller to MANU side, and then turn the controller ON.

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

Edit position datalAxis No.0)

Qo= a| #|@(@| B8] = tocation]  0.00| Alarm code IEE]

1 Select position data on the main screen and click the[ Alarm| button.

= = ¥ Jog T Inc. Positioning(Test mode) | @ su;yq
Bw(-) Fw(t) | Spesd| 30 [mm/s] B e T L — ]
SERmy i f @ Home

, .
e T e A Y e

2 Turn the servo ON with button, and press button.

[EY Esit posit xis NoO]
a|o|s| s[w| 2 mocation|  0.00 Alamm cods|

F  Jeg Tl Inc. Positioning(Test mode)

s 5 @ gervo
gpood| 30 [mm/s] : 1 L spead(100 [$] J N
T J EXRn i |

<+ -+
Bw(-) Fw (+)
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7. Absolute Reset and Absolute Battery

270

(2) For Teaching Pendant (TB-02/TB-03)

Press |Alarm reset.

Press [Trial Operation| on the Menu

1 screen.

3 Press on Test run

screen.

Touch to turn the servo ON
and touch in Jog inching
screen.

€< T Troubleshooting Glossary Axis No. 00

Alarm display Alarm list  JCheck model num. Inquiry
*Alarm descript.

Alarm code OEE I Alarm level Cold start
Name Absolute Encoder Error Detection 2
Descr. It comes to the condition that the encoder mounted on

the battery-less absolute type actuatar cannot detect
the position information carrectly.

Dotail code:*sst Adrs: i Tine(yy/mn/dd hh:mm:ss) 17/85/11 17:12:26
Troubleshooting | Alarm reset |

Go Glossary M Axis No. B0

‘.-{ mn‘ G
v (resr ]

Editing nositions guid =

B A Narm list
i 0| Paramet
) Ertie € vromtin
1/0 operation guid
n S0 Memory card
Easy Setting Servo moni tor Menu2 >

& T Test run M Axis ho. 00

Jog inching

Position move

Direct move |

1/0 test
€ T Jog inching M Axis No. 00
Cur. pos. 0. 00 mm darve @
Honing
Jog vel. Inching ®
«1mn/s 0. 81nm Brake rel. @
10mm/s 2, 10mm
30mn/s 0. 50mm
50mn/s 1. 06nm I
+ BACK(-) | FW(+ +
100mm/s 5. B8mm | o ®




S conN

(3) For Teaching Pendant (TB-01)

1 Press Reset Alm|.

Alarm fxis Mo 00

v
2 Press [Trial Operation] on the Menu ~ [_ten| Axis o. 00 |
1 screen. Mon i tor Trial Operation
Edit Position Alarm List
Edit Parameter Information
Backup Data Meru2
v

Operation screen.

3 Press |Jog Inchingl on Trial Trial Dreration fxis No. 00

Jog_Inching

Position Move

Direct Move
[/0 Test
Menul |
v

Touch [SV OFF|to turn the servo ON [ dos fucis No. 00 |
and touch [HOME] in Jog screen. EXG e
Current Pos 0.00 mm N

Jog Vel

@1 mfs

& 10 mfs

[06s= | [ues | [Ghe eI @ an s

& 50 /s

& 100 mn/'s

W e | _lnchiro |
| Henu | |
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7. Absolute Reset and Absolute Battery .

[Absolute Reset Process]

Emergency stop actuated or cancelled

Safety Circuit Condition (Status of power supply to the motor drive source) (Note 1)
24V DC PIO Power Input
Brake Power Input

Control Power Input } (Note 2)

Motor Power Input

Alarm reset
[Procedures 4]

Alarm Signal
(*ALM)

Alarm Code Output
(PM8 to PM1) I

ALM LED I

* Pause Signal | Pause is canceled.
(STP)

Servo ON Signal I
(SON)
Servo ON Status I
(SV)
Positioning Completion Signal
(PEND)

Home Return
[Procedures 5]

s

Home Return Completion Signal
(HEND)

>

Home Return Operation

—

Create a position table via
operation using teaching
pendant or PC.

Movement Start
Mechanical End
------Home Position

Note 1 Turn ON 24V power supply for PIO (and 24V power supply for brake if the actuator is
equipped with a brake) prior to turn ON the control power supply or motor power
supply.

Note 2 Have the control power supply and motor power supply in common, and have them
turned ON that the same time.
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[2] Absolute Reset Using PIO

Check the servo-on status SV is OFF.

2) Turn the servo-on Input SON OFF for 100ms or longer.
(Turn the SV and SON signals OFF and continue this status for 100ms or longer.)
3) Turn the home return signal HOME (STO signal in case of P10 pattern 5) from OFF to ON.
(Processed with ON edge.)
4) Turn the reset signal RES from OFF to ON. (Processed with ON edge.)
5) Check that the alarm signal *ALM is ON (controller’s alarm™*® " is cancelled).
Note 1 If the cause of the alarm is not removed, an alarm will be present again (*ALM
signal OFF). Check the condition including other alarm causes.
6) Turn the home return signal HOME (STO signal in case of PIO pattern 5) and reset signals
RES OFF.
7) Turn the servo-on signal SON ON.
8) Wait until the servo-on status SV turns ON.
9) Turn the home return signal HOME (STO signal in case of PIO pattern 5) ON (with ON
edge). The home return operation is started.
10) When the homing completion signal HEND is turned ON (completion of home return),
absolute reset is completed.
[Timing]
Alarm Signal (*ALM) |
Servo ON Status (SV)
Homing Completion Signal (HEND) \
Servo-on Signal (SON) 5 \
Home Return Signal n i
(HOME (ST0)) \ \
Alarm reset (RES) \
100ms or more ; \ ;Home Return Completion
= Signal from PLC to SCON (Absolute Reset Complete)
Home return command

Signal from SCON to PLC Waiting for servo ON

Alarm Reset Command
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7. Absolute Reset and Absolute Battery .

7.2 Absolute Battery

An absolute battery is enclosed with the absolute type controller.
The absolute battery is used to back up the absolute data.
Connect the battery to the absolute battery connector on the front panel of the controller.

7.2.1 Absolute Encoder Backup Specifications

ltem

Specifications

Battery classification

Thionyl chloride lithium batteries

Battery manufacturer’s name

TOSHIBA HOME APPLIANCES CORP

Or, Maxell, Ltd.
Battery model (1Al model) AB-5
Battery nominal voltage 3.6V
Current standard capacity 2000mAh

Reference for battery replacing timing<NOte 1

(Ambient temperature 40°C)

2 years after use (if left unused without power supply to
controller)

4 years after use (if 50% of time with power supply to
controller)

Output of voltage drop alert signal *“BALM

3.1V (Reference value)

Output of Alarm output *ALM

2.5V (Reference value)

Warning — Reference for time suspended
after alert till alarm

Error detection’"

7 days if the controller is operated continuously at
20°C.

2.5 days if the controller is operated continuously at
40°C.

Absolute data retaining duration at battery
replacement

15 minutes (Have the replacing work done within this
time.)

Note 1 Replace the battery regularly.

*1 Error detection : If the voltage of the absolute battery is dropped, the error detection
responding to the voltage is held.

Absolute Battery (with holder) Type: AB-5-CS (~ 750W)
AB-5-CS3 (3000W ~)
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Voltage

PIO Signals

Alarm

3.1V (Reference value)

Voltage drop alert signal *BALM™***? OFF

2.5V (Reference value)

Alarm signal *ALM®™®? OFF

OEE Absolute Encoder Error
Detection 2
or

OEF Absolute Encoder Error
Detection 3

Note 2  *BALM and *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.
Replace the battery before alarm is generated due to the lamp display by *BALM signal

of PLC.

If the alarm is generated, it will be necessary to absolute reset after the battery

replacement.

Battery voltage
3.6V

BAV bmmmm om0

2. . @

Normal

Warning occurred

*BALM signal ON
(P10) OFF

*ALM signal  ON
OFF

*ALM OFF

Absolute reset

!
Absolute reset not required / M
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7. Absolute Reset and Absolute Battery .

7.2.2 Replacement of Absolute Battery

For the battery replacement, remove the battery connector while keeping the power to the
controller ON, and change the battery installed in the battery holder.

& Caution: To replace the old absolute battery with a new one with the controller power being
OFF, complete the replacement within 15 minutes from the removal of the old
battery. The absolute data may get lost if it exceeds 15 minutes.

[Removal]
@‘ 2l o
ClIE
(o]
(8] |
S 2
Q O
Q o}
BN |9 = @l ||O
ol @ e o) =
Q ollle :
o= ﬂﬂ > o ‘QL.—
@) 0
Disconnect the
connector and pull
out the battery.
[Attachment]
[}
O
@]
O
i
Clllo
oll|Le

Plug in connector to
absolute battery
connector.

Put battery into
battery holder.
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Chapter 8 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. Leave a memo if using the
teaching pendant.

Also, for the purpose of rapid recovery after the investigation of failure unit or replacing the
controller, keep data backup or memo also after the parameter change.

The change to the parameters will be activated after they are edited, written to the 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.
Before providing certain change or setting for the controller to be fit to your
system, understand the control methods of the controller sufficiently. Please
contact us if you have anything unclear.

Do not turn OFF the power to the controller during the parameter writing.
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8. Parameter

8.1

Parameter List

The categories in the table below indicate whether parameters should be set or not. There are five
categories as follows:

Also, the unused parameter numbers are not mentioned in the list.

A : Check the settings before use.

: Use parameters of this category depending on their uses.

rule. Normally they may not be set.

B
C : Use parameters of this category with the settings at shipments leaving unchanged as a
D

: 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.

el
S for for Pulse
No. | & Name Symbol | Unit"e" Input Range Default factory | o ciioner | Train | Relevant
= setting Mod Mod sections
8 ode ode
1| B |Zone 1+ Mt | o O ony | aoudagkeont | o o |82
2 | B |Zone 1- N | OO | Actualgckeon- | o o 8201
3 | A |Soft limit+ LIMM (g‘e”g") '999%33;‘;9 ';‘c’]t:fi‘q'oit{f’ke on+ o) o |82
4 | A |Softlimit+ LIML (dme“g") '999%835%9 ggt‘fﬂoit{f’ke on- o o |82
5 | D | Home return direction ORG - 0; Reverse, In aceordiess Y™ o o |827
6 | C |Press & hold stop judgment period PSWT msec 0 to 9999 255 @) 8.2[4]
7 | ¢ | Servo gain number PLGO - 0to 31 'ancﬁj‘;ctg;d(ﬁ‘!.‘e‘é? with| o o g'g (8l
mm/s 1 to Actuator’s Rated actuator
8 | B |Default speed VCMD (deg/s) max. speed speed Mo e} 8.2[6]
0.01 to actuator's max. | Rated actuator's
9 B | Default acceleration/deceleration ACMD G acceleration/ acceleration/ O 8.2[7]
deceleration deceleration ™%
10 | B | Default positioning width INP (dme“g") 0.01 to 999.99 0.10 o} o} 8.2[8]
13 lc ?eut[]rs]nt-hmmng value during home ODPW % 110 300 Iancij(;ctg?i(gge%? with o o 8.2[9]
. 0: Disabled,
14 | E | Dynamic brake FSTP - 1: Enabled 1 O ©) 8.2 [10]
. . 0: Enabled,
15 | B | Pause input disable FPIO - 1- Disabled 0 ©) 8.2 [11]
16 | B [ SIO communication speed BRSL bps 9600 to 230400 38400 O @) 8.2[12]
17 1B z/lclg\llr;]tl:cr:] delay time for slave transmitter RTIM msec 0to 255 5 o o 8.2 [13]
18| E I;,iglr:st)?osmon check sensor input AIOF _ 0to 2 IancteLca(ig:qsge%? with o o 8.2 [14]
19 | E | Overrun sensor input polarity AIOF - Oto2 Iancij(;ctz:dﬁge%? with @) @) 8.2 [15]
20 | E | Creep sensor input polarity AIOF - Oto2 anzj(;ig:qgﬂe%? with O ©) 8.2 [16]
. . 0: Enabled,
21 | B | Servo ON input disable FPIO - 1- Disabled 0 ©) ©) 8.2[17]
22 | C | Home return offset level OFST (g‘e";) 0.00 to 9999.99 anzj‘;ctg:d(ﬁ‘&‘e%‘? with o) o |82118]
23 | B | Zone 2+ ZNM2 (dme“g") '999%;’3;%9 ';gt:fﬂoitzﬁc’ke on+ o o |s2m
mm -9999.99 to Actual stroke on -
24 | B | Zone 2- ZNL2 (deg) 0999.99 side (Note2) O O 8.2[1]
) 0
25 | A | PIO pattern selection IOPN - Oto7 (Standard Type) O @) 8.2 [20]
Note 1 The unit (deg) is for rotary actuator. 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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I/0O Parameter List (Continued)

fa
S for for Pulse
No. | & Name Symbol | Unit"" Input Range Default factory | pcitioner | Train | Relevant
= setting Mod Mod sections
S ode ode
. . mm/s 1 to Actuator’s
26 | B |PIO jog velocity 10JV (deg/s) max. speed 100 e} 8.2 [21]
27 | B | Movement command type FPIO - 0: Level 0 o 8.2 [22]
1: Edge )
. . . In accordance with 8.2 [23]
31 | C | Velocity loop proportional gain VLPG - 1 to 9999999 actuator (et o O 83
. . ) In accordance with 8.2 [24]
32 | C | Velocity loop integral gain VLPT - 1 to 9999999 actuator (N2 O o 83
) ! In accordance with 8.2 [25]
33 | C | Torque filter time constant TRQF - 0 to 2500 actuator Nete?) @) (e} 83
. mm/s 1 to actuator's In accordance with
34 | C | Press velocity PSHV (degls) | max. pressing speed | actuator "2 © 8.2[26]
mm/s 1to 250
35 | C | Safety velocity SAFV max. for actuator of 250 100 @) O 8.2 [27]
(deg/s)
or less)
36 | B | Auto Servo-motor OFF delay time 1 ASO1 sec 0 to 9999 0 O 8.2 [28]
37 | B | Auto Servo-motor OFF delay time 2 ASO2 sec 0 to 9999 0 @) 8.2 [28]
38 | B | Auto Servo-motor OFF delay time 3 ASO3 sec 0 to 9999 0 ©) 8.2 [28]
3 | B (PNggsl}lon complete signal output method FPIO _ 0: PEND, 1: INP 0 o 8.2 [29]
. . 0: Enabled,
40 | C | Home-return input disable FPIO - 1: Disabled 0 O (o] 8.2 [30]
41 | C | Operating-mode input disable FPIO - 0: Enabled, 0 o) o) 8.2 [31]
1: Disabled )
. 0: Enabled,
42 | C | Enable function FPIO - 1- Disabled 1 O (o] 8.2[32]
45 | B | Silent interval magnification SIVM time 0to 10 0 O (o] 8.2 [33]
46 | B | Velocity override OVRD % 1to 100 100 O 8.2 [34]
. . mm/s 1 to Actuator’s max.
47 | B | PIO jog velocity 2 10V2 (deg/s) speed 100 ©) 8.2 [21]
48 | B | PIO inch distance 10ID (3182) 0.01to 1.00 0.1 ©) 8.2 [36]
49 | B | PIO inch distance 2 10D2 (?en;) 0.01to 1.00 0.1 @) 8.2 [36]
50 | C |Load output judgment time period LDWT msec 0 to 9999 255 ©) 8.2 [37]
52 | B | Default acceleration/deceleration mode CTLF - Oto2 0 (Trapezoid) O (o] 8.2 [38]
0
53 | B | Default stop mode CTLF - Oto3 (Not Applicable) O 8.2 [39]
) In accordance with
54 | C | Current-control width number CLPF - 0to 15 actuator (Nete) O 8.2 [40]
55 | g | Position-command primary filter ime PLPF | msec 0.0 to 100.0 0.0 o o |82
constant
56 | B | S-motion rate SCRV % 0 to 100 0 ©) 8.2[42]
57 | B | Torque limit TQLM % 0to 70 70 O 3.3.6
Deviation clear at servo OFF & 0: Disabled,
58 | E | alarm stop FSTP B 1: Enabled 1 © 3.36
59 | ¢ Dey[ahon error monitor during torque FSTP _ 0:.Dlsabled, 0 o 336
limiting 1: Enabled
60 | B | Deviation Counter Clear Input FPIO - 0: Enabled, 0 o 3.3.6
1: Disabled
Lo ) 0: Enabled,
61 | B | Torque limit command input FPIO - 1- Disabled 0 (o] 3.3.6
N 0: Forward motor rotation | In accordance with
62 | B | Pulse count direction FPIO - 1: Reverse motor rotation | actuator N2 ©) O 3.3.6
) 1 (pulse-train and
63 | B | Gommand pulse input mode CPMD - 0to2 moving direction o 3.3.4
(Pulse string mode)
angle)
. . 0: Positive Logic
64 | B | Command pulse input mode polarity CPMD - 1: Negative Logic 0 (o] 3.34
65 | B | Electronic gear numerator CNUM - 1 to 99999999Nete 9 2048 o) e} 3.3.4
66 | B | Electronic gear denominator CDEN - 1 to 99999999N°te ¥ 125 o) ) 3.34
Note 1 The unit (deg) is for rotary actuator. It is displayed in mm in the teaching tools.
Note 2 The setting values vary in accordance with the specification of the actuator. At shipment, the
parameters are set in accordance with the specification.
Note 3 In the pulse-train mode, INP is automatically selected. (Cannot be selected)
Note 5 The input range is from 1 to 4096 if the controller version is earlier than V0005.
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8. Parameter

I/O Parameter List (Continued)

al
S for for Pulse
No. | & Name Symbol | Unit™? Input Range Default factory | pgisioner| Train | Relevant
= setting Mode Mode sections
O
. 0: Enabled,
67 | B |Compulsory stop input FPIO - 1: Disabled 0 O 3.3.6
0: Enabled,
68 Feedback pulse output FPIO - 1- Disabled 1 O ©) 3.35
0
69 | B |Feedback pulse train FBPT - Oto2 (A/B Phase Pulse O ©) 3.35
String)
70 | B |Feedback pulse form polarity FBPT - 0: Positive Logic 0 o) o 335
1: Negative Logic
71 | B |Feed forward gain PLFG - 0 to 100 0 O ©) gg [57]
72 | g |Timer period for emergency stoprelay | gyt | msec 0 to 60000 3000 o o |[s2[58
fusing monitor
Depending on
73 | D |Encoder voltage level EVLV - 0to3 encoder cable @) o 8.2 [59]
length "'
- 0: Enabled,
74 | C |PIO power supply supervision FPIO - 1- Disabled 0 (o] O 8.2 [60]
. . 0: Disabled, In accordance with
75 | D |Electromagnetic brake power monitor FSTP - 1 Enabled actuator Nete) (o] O 8.2 [61]
76 | D |Belt breaking sensor input polarity AIOF - 0to2 In accordance with o o |[82[62]
actuator
77 | D |Ball screw lead length LEAD | mm 0.01 to 999.99 L'l;’;ﬁgﬁﬁé?@? with | o o |82[63]
) ) 0: Line Axis In accordance with
78 | D |Axis operation type ATYP - 1: Rotary Axis actuator (et O 8.2 [64]
. . 0: Normal Mode In accordance with
79 | B |Rotary axis mode selection ATYP - 1- Index Mode actuator Nete2) (o] 8.2 [65]
. . . 0: Disabled, In accordance with
80 | B |Rotational axis shortcut selection ATYP - 1 Enabled actuator Mot O 8.2 [66]
84 | A [Field bus operation mode "% FMOD - Oto8 Separate volume ) fg‘lﬁi::te
85 | A |Field bus node address =¥ NADR - 0 to 65535 Separate volume ) \?oelﬁi’::te
86 | A |Field bus baud rate ™% FBRS - Oto4 Separate volume o Separate
volume
87 | E |Network type ™% NTYP - Oto8 Separate volume [¢) Separate
volume
. . mm In accordance with
88 | D |Software limit margin SLMA (deg) 0 to 9999.99 actuator (et (6] O 8.2[71]
89 | D AIIow_abIe tlmle of exceedlpg torque PSCT sec 0 to 300 In accord(sge(;? with o 8.2[72]
allowing continuous pressing actuator
90 | C |Field I/O format "9 FPIO - 0to3 Separate volume o Separate
volume
0: Current limit value
91| c Cl_Jrrent I|m_|t value at stopping due to FSTP _ . during moyement 0 o 8.2[74]
miss-pressing 1: Current limit value
during pressing
0: Not Applicable In accordance with
92 | C |Use of loadcell FFRC - 1: Use actuator M) @) 8.2 [75]
. ! 0: Current limit In accordance with
93 | C |Selection of pressing control FFRC - 1 Force sensor actuator N0%2) 9] 8.2[76]
a | c Pr_essmg operation using force sensor FRCG _ 100 to 999999 In accordar}ﬁse\zlx)nth o 8.2 [77]
gain actuator
. . 1 to Maximum Pressing |In accordance with
95 | C |Force judgment margin + FJMM % Force actuator Mo e} 8.2[78]
. . 1 to Maximum Pressing |In accordance with
- 0,
96 | C |Force judgment margin FJML % Force actuator M) @) 8.2[78]
97 | ¢ | ¢ 4§ |Damping characteristic DCA11 - 00 1000 10 o 5.2
S § » | coefficient 1
£53
seg ) o
98 | c | > @ |Damping characteristic DC21 - 0 to 1000 1000 o 5.2
g | coefficient 2
Note 1 The unit (deg) is for rotary actuator. It is displayed in mm in the teaching tools.
Note 2 The setting values vary in accordance with the specification of the actuator. At shipment, the
parameters are set in accordance with the specification.
Note 4 These parameters are exclusively used for the field network. Set the parameters according to the

Instruction Manual of each field network, a separate volume.
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I/0O Parameter List (Continued)

al
S for for Pulse
No. 8 Name Symbol Unit Input Range Defastéltttif:ctory Positioner Train Fs{s(lgi\é?g{
& 9 Mode Mode
9 B|ga B | Natural frequency NPO1 1/1000Hz 500 to 30000 10000 O 5.2
= 1S
100|c|>3 g Notch filter gain NFG1 - 1 to 20000 9990 ©) 5.2
o
101 C Damping characteristic DC12 - 0 to 1000 10 o 5.2
®» coefficient 1
gy , —
102| c | &9 |Damping characteristic DC22 - 0 to 1000 1000 o 5.2
25 coefficient 2
5 2
103 | B | &£ & |Natural frequency NPO02 1/1000Hz 500 to 30000 10000 O 5.2
S8
>
104 | C Notch filter gain NFG2 - 1 to 20000 9990 o 5.2
105 | C Damping characteristic DC11 - 0 to 1000 10 o 5.2
» coefficient 1
g ™
106 | c | % |Damping characteristic DC21 - 0t0 1000 1000 o 5.2
25 coefficient 2
s kol
107 | B ] g Natural frequency NPO1 1/1000Hz 500 to 30000 10000 [©) 5.2
S8
s
108 | C Notch filter gain NFG2 - 1 to 20000 9990 O 5.2
109 | B | Default vibration suppress No. CTLF - Oto3 0 5.2
110 | B | Stop method at servo OFF FSTP _ |0 Rapidstop 0 5.2
1: Deceleration to stop
0: Does not use the
111 | B | Calendar function FRTC - _calendar timer 1 o o 8.2 [82]
1: Use the calendar
timer
0: Does not use
- 1: Monitor function 1
112 | B | Monitoring mode FMNT - 2: Monitor function 2 1 ©) @) 8.2 [83]
3: Monitor function 3
113 | B | Monitoring period FMNT msec 1 to 1000 1 8.2 [84]
114 | B | Selecting used feedback pulse gear ratio| FPIO - ?f B;’LAPP"Cab'e 0 8.2 [85]
Electronic gear numerator _ (Note 5)
15| B (Feedback Pulse) FNUM 1 to 99999999 125 O 9 8.2 [86]
Electronic gear denominator (Note 5)
116 | B | (Feedback Pulse) FDEN - 1 to 99999999 2048 0 o) 8.2 [86]
117 | B | Automatic loadcell calibration at start FFRC — | 9: Does not perform 1 o 8.2 [87]
1: Perform
118l B Pressing ogeratllon without completion of FFRC _ 0 Forbidden, 0 o 8.2 88]
loadcell calibration 1: Allow
119 | B | Loadcell calibration time CLBT msec 1 to 9999 10 O 8.2 [89]
. In accordance 8.2 [5]
120 | C | Servo gain number 1 PLG1 - 0to 31 with actuator et O 8.3
121 | C | Feed forward gain 1 PLF1 - 0to 100 witicacg{j:t’;f‘?mz) o 8.2[57]
122 | C | Velocity loop proportional gain 1 VLG - 1 to 9999999 In accordance ' o 8.2(23]
with actuator “? 8.3
. . . In accordance 8.2 [24]
123 | C | Velocity loop integral gain 1 VLT1 - 1 to 9999999 with actuator Mete2) O 8.3
) . In accordance 8.2 [25]
124 | C | Torque filter time constant 1 TRF1 - 0 to 2500 with actuator et ©) 8.3
. In accordance 8.2 [40]
125 | C | Current control width number 1 CLP1 - Oto4 with actuator e O 8.3
. In accordance 8.2 [5]
126 | C | Servo gain number 2 PLG2 - 0 to 31 with actuator Mete2) O 8.3
127 | C | Feed forward gain 2 PLF2 - 0'to 100 ",[,‘“icgg{j:tgf?m.em o 8.2 [57]

Note 2: The setting values vary in accordance with the specification of the actuator. At shipment, the
parameters are set in accordance with the specification.
Note 5 The input range is from 1 to 4096 if the controller version is earlier than V0005.
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8. Parameter

I/0O Parameter List (Continued)

g Default factory for for Pulse Relevant
No. | & Name Symbol Unit Input Range settin Positione Train sections
S 9 r Mode Mode
. ) . In accordance 8.2 [23]
128 | C | Velocity loop proportional gain 2 VLG2 - 1 to 9999999 with actuator e O 8.3
X . . In accordance 8.2 [24]
129 | C | Velocity loop integral gain 2 VLT2 - 1 to 9999999 with actuator M2 O 8.3
) ) In accordance 8.2 [25]
130 | C | Torque filter time constant 2 TRF2 - 0 to 2500 with actuator et ©) 8.3
. In accordance 8.2 [40]
131 | C | Current control width number 2 CLP2 - Oto4 with actuator e O 8.3
. In accordance 8.2 [5]
132 | C | Servo gain number 3 PLG3 - 0to 31 with actuator e O 8.3
. In accordance
133 | C | Feed forward gain 3 PLF3 - 0to 100 with actuator o2 O 8.2[57]
. ) ) In accordance 8.2 23]
134 | C | Velocity loop proportional Gain 3 VLG3 - 1 to 9999999 with actuator et O 8.3
. ) . In accordance 8.2 [24]
135 | C | Velocity loop integral Gain 3 VLT3 - 1 to 9999999 with actuator e O 8.3
) ) In accordance 8.2 [25]
136 | C | Torque filter time constant 3 TRF3 - 0 to 2500 with actuator e O 8.3
) In accordance 8.2 [40]
137 | C | Current control width number 3 CLP3 - 0to 15 with actuator e 8.3
138 | C | Servo gain switchover time constant GCFT ms 10 to 2000 10 8.2[108]
In accordance
139 | A | Home preset value PRST mm -9999.99 to 9999.99 with actuator e O 8.2 [109]
0.0.0.0to Separate
140 | B | IP Address IPAD - 255.955.255.955 192.168.0.1 - volume
0.0.0.0to Separate
141 | B | Subnet mask SNMK- | - 255.255.255.255 255.255.285.0 ~ | volume
0.0.0.0to Separate
142 | B | Default gateway DFGW - 255 955 255,055 0.0.0.0 - volume
143 | B | Overload level ratio OLWL % 50 to 100 100 O ©] 8.2 [113]
147 | B | Total Movement count threshold TMCT Times 0 to 999999999 0 (Disabled) O - 8.2 [114]
148 | B | Total Operated distance threshold ODOT m 0 to 999999999 0 (Disabled) O O 8.2 [115]
0: Not to change
149 | B | Zone output changeover FPIO - 1: To change 0 O - 8.2 [116]
150 | A | Linear absolute home preset value LAPS mm -0999.99 to 9999.99 | In accordance - o o |82
with actuator
0:Battery Voltage
Drop Warning
Output
151 | B | Light error alarm output select FSTP - 0: 1:Output of o o |s20118]
battery voltage
drop warning or
message-level
alarm
159 | B | FB half direct mode speed unit FBVS - 0: 1mm/s unit 0 o Separate
1: 0.1mm/s unit volume
. - In accordance
163 | C | Nominal rigidity FCNS N/mm 1 to 99999 with actuator e O 8.2[120]
164 | C | Force control band FCBW rad/s 1t0 99 10 O 8.2 [121]
165 | B | Delay time after dhutdown release SDDT ms 0 to 10000 0 [©) ©) 8.2 [122]
167 | B | Pulse train datum position RPOS mm 0 to 9999.99 0 ©) 8.2 [123]
173 | B | Force control transition threshold FCTH % 10 to 90 90 O 8.2 [124]
. In accordance
174 | C |Force gains 1 FRG1 - 100 to 999999 with actuator M2 o 8.2[125]
. In accordance
175 | C | Force gains 2 FRG2 - 100 to 999999 with actuator Mo O 8.2 [125]
) In accordance
176 | C | Force gains 3 FRG3 - 100 to 999999 with actuator e O 8.2 [125]
1:~750W In accordance
184 | C | Regenerative control selection RDSL - 2: 3000W~ . (Note2) ©) ©) 8.2 [126]
. . . with actuator
3: Forbidden setting

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.

&Caution:

“Positioner Mode” (Piano Switch 1: OFF).

If it happens to be in the “pulse train mode” by mistake, the controller may operate erratically because
it is operated according to the “pulse train mode” parameters.

When the controller is operated via serial communication, always set the controller in
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8.2 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 Zone 1+, Zone 1- (Parameter No.1, No.2)
Zone 2+, Zone 2- (Parameter No.23, No.24)

No. Name Symbol Unit Input Range Default _factory
setting

mm -9999.99 to Actual stroke on +

1 |Zone 1+ ZNMT - eg) 9999.99 |side
mm -9999.99 to Actual stroke on -

2 | Zone 1- INLT | eg) 9999.99 |side
mm -9999.99 to Actual stroke on +

23 | Zone 2+ INM2 1 eg) 9999.99 |side
mm -9999.99 to Actual stroke on -

24 | Zone 2- ZNL2 | deg) 9999.99 |side

These parameters are used set the zone in which zone signal (ZONE1 or ZONEZ2) turns ON in
a mode other than PIO patterns 1 to 3 (ZONEZ2 is valid only in the pulse-train control mode).
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 when line axis]
Omm 30mm 70mm 100mm
Current Position | | | J

Set Value
Zone signal output I l Zone setting + : 70mm
ON Zone setting - : 30mm

—>

: : Set Value
Zone signal output.  ON J L ON Zone setting + : 30mm
< > < » (_ Zone setting - : 70mm
[Example of Rotary Actuator Index Mode]

. Areas that the zone .
0 signal is ON 0

315° & 315°
70° 70°

& Caution: The zone detection range would not output unless the value exceeds that of
the minimum resolution (actuator lead length / No. of Encoder Pluses).
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8. Parameter

[2]

Approx. 0.3mm

[3]

Soft limit +, Soft limit — (Parameter No.3, No.4)

No. Name Symbol Unit Input Range Default factory
setting
L mm -9999.99 to Actual stroke on +
3 | Soft limit + LIMM (deg) 9999 99 side
L mm -9999.99 to Actual stroke on -
4 | Soft limit — LML T (deg) 9999.99 | side

0.3mm (deg) is added to the outside of the effective actuator stroke for the setting at the

delivery (since there would be an error at the end of effective stroke if set to 0). Change the

setting if required for the cases such as when there is interference or to prevent a crash, or

when using the actuator with slightly exceeding effective stroke in the operational range.

An incorrect soft limit setting will cause the actuator to collide into the mechanical end, so

exercise sufficient caution.

The minimum setting unit is 0.01mm.

(Note) To change a soft limit, set a value corresponding to 0.3mm outside of the effective
stroke.

Example) Set the effective stroke to between Omm to 80mm

Parameter No.3 (positive side) 80.3

Parameter No.4 (negative side) -0.3

Soft limits set in the parameter

A
Y

‘Approx. 0.3mm

A
y

Effective stroke

~0.2mm | _ Allowable jogging/inching range after home return | 0.2mm

- '

The operational range for jog and inching after the home return is 0.2mm less than the set
value.

Alarm Code 0D9 “Soft Limit Over Error” will be generated when the set value exceeded the
value (0 when shipped out) set in Parameter No.88 “Software Limit Margin”. If the setting is not
done in Parameter N0.88, the value set in this parameter become the detection value for Alarm
Code 0D9 “Soft Limit Over Error”.

Home Return Direction (Parameter No.5)

No. Name Symbol | Unit Input Range Default factory
setting
5 | Home Return Direction ORG _ 0 Reverse In accordance with
1: Forward actuator

Unless there is a request of Home Reversed Type (option), the home-return direction is on the
motor side for the line axis, counterclockwise side for the rotary axis and outer (open) side for
the gripper. [Refer to the coordinate system of the actuator.]

If it becomes necessary to reverse the home direction after the actuator is installed on the
machine, change the setting.

& Caution: For the actuator of rod or rotary type, the home direction cannot be changed.
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[4]

Press & hold stop judgment period (Parameter No.6)

No. Name Symbol Unit Input Range | Default factory
setting
6 |Press & hold stop judgment period PSWT msec 0 to 9999 255

Judging completion of pressing operation|

(1) For Standard type (PIO pattern 0 to 3)

The operation monitors the torque (current limit value) in percent in “Pressing” of the position
table and turns pressing complete signal PEND ON when the load current satisfies the
condition shown below during pressing. PEND is turned ON at satisfaction of the condition if
the work is not stopped.
(Accumulated time in which current reaches pressing value [%])

[5]

Current

— (accumulated time in which current is less than pressing value [%])

= 255 ms (Parameter No.6)

Decrease in current due
to movement of work

Pressing [%] ------

‘\ /l » Time

Operation
start

Servo gain number (Parameter No.7)

Approach end
Pressing start

P 200ms k‘20ms“ 75ms ]
P 295ms o

Contactiong wark 200ms + 75ms — 20ms 2 255ms
Pressing complete (PEND output)

No. Name Symbol | Unit Input Range Default factory
setting
7 | Servo gain number PLGO _ 0 to 31 In accordance with
actuator

The servo gain is also called position loop gain or position control system proportion gain.
The parameter defines the response when a position control loop is used. Increasing the set
value improves the tracking performance with respect to the position command. However,
increasing the parameter value excessively increases the changes of overshooting.

When the set value is too low, the follow-up ability to the position command is degraded and it
takes longer time to complete the positioning.

For a system of low mechanical rigidity or low natural frequency (every object has its own
natural frequency), setting a large servo gain number may generate mechanical resonance,
which then cause not only vibrations and/or noises but also overload error to occur.

Velocity
A

When the set value is high (over-shoot)

When the set value is low
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8. Parameter

[6]

[7]

[8]

[9]

286

Default velocity (Parameter No.8)

No. Name Symbol Unit Input Range Default factory
setting
8 | Default velocit VCMD mm/s | 1 to Actuator’s max. | Rated actuator
Y (deg/s) | verocity speed

The factory setting is the rated velocity of the actuator.

When a target position is set in an unregistered position table, the setting in this parameter is

automatically written in the applicable position number.
It is convenient to set the velocity often used.

Default acceleration/deceleration (Parameter No.9)

No. Name Symbol Unit Input Range Default factory
setting
Default 0.01 to actuator's Rated actuator's
9 . ) ACMD G max. acceleration/ | acceleration/
acceleration/deceleration ) .
deceleration deceleration

The factory setting is the rated acceleration/deceleration of the actuator.

When a target position is set in an unregistered position table, the setting in this parameter is
automatically written in the applicable position number.

It is convenient to set the acceleration/deceleration often used.

Default positioning width (in-position) (Parameter No.10)

No. Name Symbol Unit Input Range Default factory
setting
10 | Default positioning width INP (g“erg) 0.01 to 999.99 0.10

When a target position is set in an unregistered position table, the setting in this parameter is
automatically written in the applicable position number. When the remaining moving distance
enters into this width, the positioning complete signal is output.

It is convenient to set the positioning width often used.

Current-limiting value during home return (Parameter No.13)

No. Name Symbol Unit Input Range Default factory
setting
13 Current-limiting value during ODPW % 1 to 300 In accordance with
home return 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
IAl



[10] Dynamic brake (Parameter No.14)

No. Name Symbol Unit Input Range Default factory
setting
. 0 : Disabled,
14 | Dynamic brake FSTP — 1 - Enabled 1

This parameter defines whether the dynamic brake is enabled or disabled while the actuator is

at standstill.
Normally it need not be changed.

[11] Pause input disable (Parameter No.15)

No. Name Symbol | Unit Input Range Default factory
setting
i i 0 : Enabled,
15 | Pause input disable FPIO - 1 Disabled 0

This parameter defines whether the pause input signal is disabled or enabled.
If pause from PIO is not required, setting the parameter to “1” allows the actuator to be

operated without wiring of the pause signal input.

Set Value Description
0 Enabled (Use the input signal)
1 Disabled (Does not use the input signal)

[12] SIO communication speed (Parameter No.16)

No. Name Symbol Unit Input Range Default factory
setting
16 | SIO communication speed BRSL bps 9600 to 230400 38400

Set the SI10 baud rate for the startup.
Set an appropriate value in accordance with the communication speed of the host.
One of 9600, 14400, 19200, 28800, 38400, 76800, 115200 and 230400 bps can be selected as

the communication speed.

&Caution: The baud rate after the PC software is connected will be the rate of PC
software. To make effective the value set in the parameter, turn off the power

once and on it again.

[13] Minimum delay time for slave transmitter activation (Parameter No.17)

No. Name Symbol | Unit Input Range Default factory
setting
17 Mlnlmu_m delay tm_1e for slave RTIM msec 010 255 5
transmitter activation

In this setting, set the time from receiving the command (received data) during the SIO
communication till the response (sent data) is returned to the host side.
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8. Parameter

[14] Home position check sensor input polarity (Parameter No.18)

No. Name Symbol Unit Input Range Default factory
setting
18 I_-lome posmon check sensor AIOF _ 0to2 In accordance with
input polarity actuator
The home sensor is an option.
Set Value Description
0 Standard specification (sensor not used)
1 Input is a contact
2 Input is b contact
[15] Overrun sensor input polarity (Parameter No.19)
No. Name Symbol Unit Input Range Default factory
setting

19 | Overrun sensor input polarity AIOF - Oto2 In accordance with
actuator

This parameter is set properly prior to the shipment according to the specification of the

actuator.
Set Value Description
0 Standard specification without sensor
1 Over travel detection sensor input is a contact
2 Over travel detection sensor input is b contact

[16] Creep sensor input polarity (Parameter No.20)

No. Name Symbol | Unit Input Range Default factory
setting

In accordance with
actuator

20 | Creep sensor input polarity AIOF - Oto2

Even though the movement speed for most of the actuators at the home return is 20mm/s,
there are some actuators with other settings. Refer to the instruction manual of each actuator.
Even though the actuator with long stroke requires time to home-return if the power is shut at a
point far from the home position, the required time can be improved with using the creep
SEnsor.

The actuator moves at the creep speed (100mm/s or less) until a creep sensor signal is
detected, upon which the actuator will decelerate to the home return speed.

Creep sensor is an option for the line axis type.

This parameter is set properly prior to the shipment according to the specification of the

actuator.
A
Mechanical end /
Creep Speed
A
7 'Home-return speed v
Creep Sensor Power is turned on here.

Actuator decelerates when creep sensor signal is detected

Set Value Description
0 Not to use
1 Input is a contact
2 Input is b contact
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[17] Servo ON input disable (Parameter No.21)

No. Name Symbol | Unit Input Range Default factory
setting
i ; 0: Enabled
21 | Servo ON input disable FPIO - 1. Disabld 0

This parameter defines whether the servo ON input signal is disabled or enabled.

When the servo ON input signal is disabled, the servo is turned ON as soon as the controller
power is turned ON.

Set this parameter to “1” if servo ON/OFF is not provided by PIO signals.

Set Value Description
0 Enabled (Use the input signal)
1 Disabled (Does not use the input signal)

[18] Home Return Offset Level (Parameter No.22)

No. Name Symbol | Unit Input Range Default factory
setting
22 |Home Return Offset Level OFST | MM | 000to9999.99 |!naccordance with
(deg) actuator

The distance from the encoder datum point (Z-phase) to the home position is set up.

In this setting can set the distance from the mechanical end to the home position.

An adjustment is available for the following cases.

1) Want to match the actuator home position and the mechanical origin of the system.

2) Want to set a new home after reversing the factory-set home direction.

3) Want to eliminate a slight deviation from the previous home position generated after
replacing the actuator.

[Adjustment Process]

1) Homing execution

2) Offset check

3) Parameter setting change

4) If setting a number close to a multiple of the lead length (including home-return offset value
= 0) to the home offset value, there is a possibility to servo lock on Z-phase at absolute
reset, thus the coordinates may get shifted for the lead length.
For Absolute Type, do not attempt to set a value near a number that the lead length is
multiplied by an integral number.
Have enough margin.
After the setting, repeat home return several times to confirm that the actuator always
returns to the same home position.

&Caution : If the home return offset has been changed, the soft limit parameters must
also be adjusted accordingly.
In case the there is a necessity of setting a value more than the initial setting,
contact IAl.

[19] Zone 2+, Zone 2— (Parameter N0.23, No.24)
[Refer to 8.2 [1].]
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8. Parameter

[20] PIO pattern selection (Parameter No.25)

No. Name Symbol Unit Input Range Default factory
setting
25 | PIO pattern selection IOPN - Oto7 0 (Standard Type)

Select the PIO operation pattern in Parameter No.25.
Check the 3.2 Operation in Positioner Mode for details of PIO patterns.

Value set in
Pattern type Parameter Mode Feature of PIO pattern
No.25
0 e Number of positioning points: 64
PI1O (factory Positioning mode ¢ Position command: Binary code
pattern 0 setting) (Standard type) e Zone signal output: 1 point
¢ Position zone signal output: 1 point
e Number of positioning points: 64
¢ Position command: Binary code
PIO 1 Teaching mode ¢ Position zone signal output: 1 point
pattern 1 (Teaching type) e Jog operation enabled by PIO signal
o Writing current position data to position table
enabled by PIO signal
. e Number of positioning points: 256
patlitle?n 2 2 (2255?(;!:);(;?;;?;;3 e Position command: Binary code
¢ Position zone signal output: 1 point
. e Number of positioning points: 512
pa;le?n 3 3 (551122?;(')?;{?;&6; « Position command: Binary code
e Zone signal output: None
¢ Number of positioning points: 7
PIO 4 Solenoid valve mode 1 | e Position command: Individual No. signal ON
pattern 4 (7-point type) e Zone signal output: 1 point
¢ Position zone signal output: 1 point
e Number of positioning points: 3
. e Position command: Individual No. signal ON
paﬁcla?n 5 5 SO|e?§_IS(;/iiltV§£(;de 2  Signal equivalent to LS (limit switch) enabled
e Zone signal output: 1 point
¢ Position zone signal output: 1 point
Pressing operation e Number of positioning points: 32
P1O 6 using force sensor e Position command: Binary code
pattern 6 mode 1 ¢ Position zone signal output: 1 point
¢ Judgment of pressing force enabled
Pressing operation | e Number of positioning points: 5
PIO 7 using force sensor | e Position command: Individual No. signal ON
pattern 7 mode 2 ¢ Position zone signal output: 1 point
(Solenoid valve Type) |e Judgment of pressing force enabled
Pulse train mode Incremental type
P1O 0 for actuator pulse train
pattern 0 control mode Refer to 3.3 Opetration in Pulse Train Control
Absolute type Mode (Only for Types up to 750W) for details.
PIO 1 for actuator pulse train
pattern 1

control mode

290




[21] PIO jog velocity (Parameter No.26), P1O jog velocity 2 (Parameter No.47)

No. Name Symbol Unit Input Range Default factory
setting
. . mm/s |1 to Actuator’s
26 | PIO jog velocity I0JV (degls) | max. speed™®" 100

This is the jog operation velocity setting with PIO signal (jog input command) when PIO pattern

= 1 (Teaching Mode) is selected.
Set an appropriate value in Parameter No.26 in accordance with the purpose of use.
Note 1 The maximum speed is limited to 250mm/s.

[22] Movement Command Type (Parameter No.27)

No. Name Symbol Unit Input Range Default factory
setting
0: Level
27 | Movement Command Type FPIO - 1 Edge 0

Set the input methods for the start signal (STO to ST6, or STO to ST2 if PIO Pattern = 5) when

P10 Pattern 4 = Electromagnetic Valve Mode 1 (7-point type), PIO Pattern 5 = Electromagnetic
Valve Mode 2 (3-point type) and PIO Pattern 7 = Pressing Operation Using Force Sensor Mode
2 (Electromagnetic Valve Mode).

Set Value Input method Description
The actuator starts moving when the input signal turns ON.
0 Level When the signal turns OFF during movement, the actuator will

decelerate to a stop and complete its operation.

The actuator starts moving when the rising edge of the input
1 Edge signal is detected. The actuator will not stop when the signal

turns OFF during the movement, until the target position is
reached.

[Level System]

Move command input | |

(STO to ST6)

Movement complete
(PEO to PEG)

: Stop 3
Actuator movement y \
Target Position
[Edge System]
Move command input _l_I_
(STO to ST6)
Movement complete
(PEO to PE6)
Actuator movement : 1

Target Position
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8. Parameter

[23] Velocity Loop Proportional Gain (Parameter No.31)

No. Name Symbol Unit Input Range Default factory
setting
31 | Velocity Loop Proportional Gain VLPG - 1t0 9999999 | N accordance with
actuator

This parameter determines the response of the speed control loop. When the set value is
increased, the follow-up ability to the velocity command becomes better (the servo-motor
rigidity is enhanced). The higher the load inertia becomes, the larger the value should be set.
However, excessively increasing the setting will cause overshooting or oscillation, which
facilitates producing the vibrations of the mechanical system.

Velocity
A

When the set value is high (over-shoot)

When the set value is low

v"_——; $ Time
[24] Velocity Loop Integral Gain (Parameter No.32)
No. Name Symbol Unit Input Range Default factory
setting
32 | Velocity Loop Integral Gain VLPT - 110 9999999 | !N @ccordance with
actuator

Any machine produces frictions. This parameter is intended to cope with deviation generated
by external causes including frictions. Increasing the setting value improves the reactive force
against load change. That is, the servo rigidity increases. However, increasing the parameter
value excessively may make the gain too high, which then cause the machine system to be
vibrated due to overshoot or shaking.

Tune it to obtain the optimum setting by watching the velocity response.

Velocity
A

/.(/ When the set value is high (over-shoot)

p Time
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[25] Torque Filter Time Constant (Parameter No.33)

No. Name Symbol Unit Input Range Default factory
setting
33 | Torque Filter Time Constant TRQF 0 to 2500 In accordance with
actuator

This parameter decides the filter time constant for the torque command. When vibrations
and/or noises occur due to mechanical resonance during operation, this parameter may be

able to suppress the mechanical resonance. This function is effective for torsion resonance of
ball screws (several hundreds Hz).

[26] Press Velocity (Parameter No.34)

No. Name Symbol Unit Input Range Default factory
setting
34 | Press Velocit PSHV mm/s |1 to actuator's max. In accordance with
Y (deg/s) | pressing speed actuator

This is the parameter to set the velocity in pressing operation.
The setting is done considering the actuator type when the product is delivered. [Refer to 10.6
List of Specifications of Connectable Actuators]

If a change to the setting is required, make sure to have the setting below the maximum
pressing velocity of the actuator. Setting it fast may disable to obtain the specified pressing

force. Also when setting at a low velocity, take 5mm/s as the minimum.

Velocity

| Positioning Velocity |

' Positioning width|

Press Velocity Work
—

&Caution: If the velocity of the positioning of the position table is set below this

parameter, the pressing speed will become the same as the positioning

speed.

[27] Safety Velocity (Parameter No.35)

No. Name Symbol Unit Input Range Default _factory
setting
1 to 250 (maximum
. mm/s | speed for the
35 | Safety Velocity SAFV (deg/s) | actuators with 250 or 100
less)

This is the parameter to set the maximum speed of manual operation while the safety velocity
selected in the teaching tool. Do not have the setting more than necessary.
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8. Parameter

[28] Auto Servo Motor OFF Delay Time 1, 2, 3 (Parameter No.36, No.37, No.38)

No. Name Symbol Unit Input Range Default factory
setting
36 A_uto Servo Motor OFF Delay ASO1 sec 0 to 9999 0
Time 1
37 Auto Servo Motor OFF Delay ASO2 sec 0 to 9999 0
Time 2
38 A_uto Servo Motor OFF Delay ASO3 sec 0 to 9999 0
Time 3

Set the duration before the servo turns OFF after positioning process is complete when the
power saving function is used.
[Refer to Chapter 6 Power-saving Function.]

[29] Position complete signal output method (Parameter No.39)

No. Name Symbol | Unit Input Range Default factory
setting
Position complete signal output 0: PEND,
e method FPIO - 1: INP 0

This is the parameter to select the type of the positioning complete signals to be used.
It is available except for when PIO Pattern = 5 (Electromagnetic Valve Type 2 [3-point type]) is
selected.
There are 2 types of positioning complete signals and the output condition would differ
depending on whether the servo is ON after the positioning is complete or the servo is OFF.
D‘.‘F'”Q Servo ON During Servo OFF
(positioning complete)
It will not turn OFF even if the | Turns OFF in any case
0 PEND current position is out of the
range of the positioning width.
Turns ON when the current position is in the positioning width,

Setting Signal Type

Note1
! INPPEY | ond OFF when out of it
Turns ON when the current Turns OFF in any case
. osition is in the positionin
Pusetrain| AUTO | (ParameterplNo.10), and
modeMete?) OFF when out of it.
MANU Turns ON when the current position is in the positioning width

(Parameter No.10), and OFF when out of it.

Complete position No. outputs PM1 to PM** and current position No. outputs PEO to PE6 are

issued in the similar way.

Note 1 In Pulse Train Mode, the signal becomes INP compulsorily when the setting is AUTO,
and turns OFF during the servo-off condition.

[30] Home return input disable (Parameter No.40)

No. Name Symbol | Unit Input Range Default factory
setting
i i 0: Enabled
40 |Home return input disable FPIO - 1 Disabled 0

This parameter defines whether the home return input signal is disabled or enabled.
Normally this parameter need not be changed.

Set Value Description
0 Enabled (Use the input signal)
1 Disabled (Does not use the input signal)
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[31] Operating mode input disable (Parameter No.41)

Default factory

No. Name Symbol Unit Input Range setting
. . . 0: Enabled
41 | Operating mode input disable FPIO - 1- Disabled 0

This parameter defines whether the operation mode input signal is disabled or enabled.
Normally this parameter need not be changed.

Set Value Description
0 Enabled (Use the input signal)
1 Disabled (Does not use the input signal)

[32] Enable function (Parameter No.42)

No. Name Symbol Unit Input Range Default factory
setting
i 0: Enabled
42 |Enable function FPIO - 1- Disabled 1

Set valid/invalid the deadman switch function if the teaching pendant is equipped with a
deadman switch.

Set Value Description
0 Enabled (Use the function)
1 Disabled (Does not use the function)

[33] Silent interval magnification (Parameter No.45)

No. Name Symbol Unit Input Range Default factory
setting
45 | Silent interval magnification SIVM times 0to 10 0

Use this parameter to set the silent interval (no communication) time by the time taken for
communication of 3.5 characters or longer before command data transmission when the

controller is operated via serial communication.
This parameter need not be changed when a teaching tool such as PC software is used.

If “0” is set, no multiplier is applied.

[34] Velocity override (Parameter No.46)

No. Name Symbol Unit Input Range Default factory
setting
46 | Velocity override OVRD % 1to 100 100

When move commands are issued from the PLC, the moving speed set in the “Velocity” field of
the position table can be overridden by the value set by this parameter.
Actual movement velocity = [Velocity set in the position table] x [setting value in Parameter
No.46]
Example) Value in the “Velocity” field of the position table: 500mm/s
Setting in Parameter No.46 20%
In this case, the actual movement speed becomes 100mm/s.
The minimum setting unit is 1% and the input range is 1 to 100%.
(Note) This parameter is ignored for move commands from a teaching tool such as PC

software.
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8. Parameter

[35] PIO jog velocity 2 (Parameter No.47)
Refer to Section 8.2 [21] for details.

[36] PIO inch distance, PIO inch distance 2 (Parameter No.48, No.49)

No. Name Symbol Unit Input Range Default factory
setting
48 | PIO inch distance 10ID mm 0.01to 1.00 0.1
49" | P10 inch distance 2 10D2 mm 0.01 to 1.00 0.1

When the selected PIO pattern is “1” (teaching mode), this parameter defines the inching
distance to be applied when inching input commands are received from the PLC.

The maximum allowable value is 1 mm.
Note 1 Parameter No.49 “PIO inching distance 2” is not used for the controller.

[37] Load Output Judgment Time Period (Parameter No.50)

No. Name Symbol | Unit Input Range Default factory
setting
50 IIBZ?i((i)dOUtpUt Judgment Time LDWT | msec 0 0 9999 55

This parameter defines the time taken to judging whether torque level status signal (TRQS) is

ON.
If the command torque exceeds the value set in “Threshold” of position data for the time set by

this parameter during pressing operation, torque level status signal (TRQS) is turned ON.
Refer to 3.2.4 [4] or 3.2.5 [3] Pressing Operation for the details of the pressing operation.

[38] Default acceleration/deceleration mode (Parameter No.52)

No. Name Symbol | Unit Input Range Default factory
setting

Default acceleration/deceleration CTLF
mode

52 - Oto2 0 (Trapezoid)

When a target position is written to an unregistered position table, this value is automatically set
as the “Acceleration/deceleration mode” of the applicable position number.

Set Value Description
0 Trapezoid
1 S-motion
2 Primary delay filter

[39] Default stop mode (Parameter No.53)

No. Name Symbol | Unit Input Range Default factory
setting
53 | Default stop mode CTLF - Oto3 0 (Does not use)

This parameter defines the power-saving function.
[Refer to Chapter 6 Power-saving Function.]
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[40] Current control width number (Parameter No.54)

No. Name Symbol | Unit | Input Range Default factory
setting
54 | Current control width number CLPF - 0to 15 In accordance with
actuator

This parameter is for the manufacturer’s use only to determine the response capability of the
current loop control. Therefore, do not change the settings in this parameter. If the parameter is
changed carelessly, control safety may be adversely affected and a very dangerous situation
may result.

[41] Position-command primary filter time constant (Parameter No.55)

No. Name Symbol | Unit | Input Range Default factory
setting
55 F_’osmon-command primary filter PLPE msec 0.0 to 100.0 00
time constant

Use this in the case to set the value in “Acceleration/Deceleration” box in the position table to 2
“1-step delay filter”, or in the case that there is no acceleration/deceleration function the host
controller in Pulse Train Control Mode.

The primary delay filter is disabled if “0” is set.

The greater the setting value is, the longer the delay is and the slower the
acceleration/deceleration is. The impact at the acceleration and deceleration will be eased, but
the takt time will become longer.

Refer to 3.3.6 [1] Position command primary filter time Constant for the details of Pulse Train

Control Mode.

Velocity

Time
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8. Parameter

[42] S-motion rate (Parameter No.56)

No. Name Symbol | Unit Input Range Default factory
setting
56 | S-motion rate SCRV % 0to 100 0

This parameter is used when the value in the “Acceleration/deceleration mode” field of the

position table is set to “1 [S-motion]”.
This enables to ease the impact at acceleration and deceleration without making the takt time

longer.

Velocity
A

Swing width /-

N

.
2o
’

0 » Time

Acceleration time

The S-motion is a sine curve that has the acceleration time as 1 cycle.
The level of its swing width can be set by this parameter.

Setting of Parameter No.56 [%] | Level of swing width
0 [Set in delivery] No S-motion (Dotted line shown in the image below)
100 Sine curve swing width x 1 (Double-dashed line shown in the image below)
50 Sine curve swing width x 0.5 (Dashed line shown in the image below)
10 Sine curve swing width x 0.1 (Solid line shown in the image below)
Velocity A

: X
within 2 seconds(©auton () Time

&Caution: (1) If the S-motion is specified in acceleration/deceleration mode, executing position

command or direct value command while the actuator is moving causes an actuator
to move along the trapezoid pattern. To change a speed during operation, be sure
to specify such a position command while the actuator is in pause state.

(2) In the index mode of rotary actuator, the S-motion control is disabled. If S-motion
acceleration/deceleration is specified, the trapezoid pattern is used in
acceleration/deceleration mode.

(3) If acceleration time or deceleration time exceeds 2 seconds, do not specify
S-motion control. The actuator will be the trapezoid operation.

(4) Do not perform temporary stop during acceleration or deceleration. The speed
change (acceleration) may cause the dangerous situation.
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[43] Torque limit (Parameter No.57)
This parameter is exclusively used for the pulse-train control mode.
[Refer to 3.3.6 Parameter Settings Required for Advanced Operations.]

[44] Deviation clear at servo OFF & alarm stop (Parameter No.58)
This parameter is exclusively used for the pulse-train control mode.
[Refer to 3.3.6 Parameter Settings Required for Advanced Operations.]

[45] Deviation error monitor during torque limiting (Parameter No.59)
This parameter is exclusively used for the pulse-train control mode.
[Refer to 3.3.6 Parameter Settings Required for Advanced Operations.]

[46] Deviation Counter Clear Input (Parameter No.60)
This parameter is exclusively used for the pulse-train control mode.
[Refer to 3.3.6 Parameter Settings Required for Advanced Operations.]

[47] Torque limit command input (Parameter No.61)
This parameter is exclusively used for the pulse-train control mode.
[Refer to 3.3.6 Parameter Settings Required for Advanced Operations.]

[48] Pulse count direction (Parameter No.62)
This parameter is exclusively used for the pulse-train control mode.
[Refer to 3.3.6 Parameter Settings Required for Advanced Operations.]

[49] Command Pulse Input Mode (Parameter No.63)
This parameter is exclusively used for the pulse-train control mode.
[Refer to 3.3.4 Settings of Basic Parameters Required for Operation.]

[50] Command Pulse Input Mode Polarity (Parameter No.64)
This parameter is exclusively used for the pulse-train control mode.
[Refer to 3.3.4 Settings of Basic Parameters Required for Operation.]

[51] Electronic Gear Numerator (Parameter No.65)
This parameter is exclusively used for the pulse-train control mode.
[Refer to 3.3.4 Settings of Basic Parameters Required for Operation.]

[52] Electronic Gear Denominator (Parameter No.66)
This parameter is exclusively used for the pulse-train control mode.
[Refer to 3.3.4 Settings of Basic Parameters Required for Operation.]

[53] Compulsory Stop Input (Parameter No.67)
This parameter is exclusively used for the pulse-train control mode.
[Refer to 3.3.6 Parameter Settings Required for Advanced Operations.]

[54] Feedback Pulse Output (Parameter No.68)

This parameter defines whether feedback pulse output is enabled or disabled.
[Refer to 3.3.6 Settings of Parameters Required for Applicable Operations.]
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8. Parameter

[55] Feedback Pulse Train (Parameter No.69)
This parameter defines the output pattern of feedback pulses.
[Refer to 3.3.6 Settings of Parameters Required for Applicable Operations.]

[56] Feedback Pulse Form Polarity (Parameter No.70)

Refer to 3.3.5 Output Settings of Feedback Pulse for the details. The setting is the same for the

cases other than Pulse Train Control Mode.

[57] Feed forward gain (Parameter No.71)

Default factory
setting

71 | Feed forward gain PLFG - 0to 100 0

No. Name Symbol Unit Input Range

This parameter defines the level of feed forward gain to be applied to position control.
Setting this parameter allows the servo gain to be increased and the response of the position
control loop to be improved. This is the parameter to improve the takt time and traceability
even more after fine-tuning the settings for “Servo Gain Number (Parameter No.7)”, “Velocity
Loop Proportional Gain (Parameter No.31)”, etc. This can result in shorter positioning time.
The gain adjustment of position, speed and current loop in feedback control can directly
change the response of the servo control system. Thus, improper adjustment may cause the
control system to be unstable and further vibrations and/or noises to occur. On the other hand,
since this parameter only changes the speed command value and does not relate with the
servo loop, it neither makes the control system unstable nor generate continuous vibrations
and/or noises. However, excessive setting may generate vibrations and/or noises until the
machine can follow command values in every operation.

In the trapezoidal pattern, adding the value resulting from multiplying the speed command by
the feed forward gain to the speed command can reduce the delay of speed follow-up and
the position deviation.

The feedback control providing control in accordance with the result causes control delay to
occur. This conducts the supportive control independent from the control delay.

Velocity
Velocity command value (trapezoidal pattern)

N

Actual velocity

= o » 1ime

&Caution: Anti-vibration control function is unavailable when the feed-forward gain is

used (with the settings except for 0).
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[58] Timer period for emergency stop relay fusing monitor (Parameter No.72)

No. Name Symbol | Unit Input Range Default factory
setting
72 Timer period for emergency EMWT | msec 0 to 60000 3000
stop relay fusing monitor

This parameter defines the timer period in which fusing of the emergency stop relay for cutting
off the motor drive power is detected.

If the motor AC power is not cut off after elapse of the timer period set by this parameter
following the cutoff of the driver power, the control will recognize that the relay has been fused
and generate an alarm.

Normally this parameter need not be changed. When a value between 0 and 9 is set, no fusing
is detected.

[59] Encoder voltage level (Parameter No.73)

Default factory

No. Name Symbol Unit Input Range setting
73 | Encoder voltage level EVLV - 0to3 Depending on
encoder cable length

To stabilize encoder detection signals, this parameter defines the voltage supplied to the
encoder circuit to one of four levels in accordance with the encoder type and the length of the
encoder relay cable.

Normally this parameter need not be changed. If you have changed the length of the encoder
relay cable after the shipment, the value of the parameter may be changed.

If you wish to change this parameter, always consult us in advance. If the setting is not optimum,
it may cause an operation error of the actuator or malfunction of the encoder.

[60] PIO Power Supply Supervision (Parameter No.74)

No. Name Symbol Unit Input Range Default factory
setting
ision®ote!) _ | 0: Enabled
74 | PIO Power Supply Supervision FPIO 1- Disabled 0

A power monitor function is provided to prevent incorrect operations, burning of the 1/O board
and/or breakdown of parts caused by an abnormal voltage of the 24V DC for PIO power supply.
This parameter can be disabled in certain situations such as when the controller is operated by
a teaching tool without connection of PIO during trail operation for adjustments. Do not forget
put it back to “0” (Valid) before starting the system operation after the test run for the adjustment
is finished.

Set Value Description
0 Enabled
1 Disabled

Note 1 The power monitoring will not be conducted no matter the settings for the Fieldbus
types (CC-Link/DeviceNet, etc.).
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8. Parameter

[61] Electromagnetic brake power monitor (Parameter No.75)

No. Name Symbol Unit Input Range Default factory
setting
Electromagnetic brake power 0: Disabled In accordance with
75 : FSTP - :
monitor 1: Enabled actuator

A power monitor function is provided to prevent actuator malfunction or breakdown of parts
caused by an abnormal voltage of the 24V DC brake power supply when an actuator with brake
is used.

Normally this parameter need not be changed because it has been set properly prior to the
shipment in accordance with the actuator, i.e. whether or not the actuator is equipped with

brake.
Set Value Description
0 Disabled (no brake)
1 Enabled (with brake)

&Caution: If this parameter is set to “Disabled”, no brake control is provided.

[62] Belt breaking sensor input polarity (Parameter No.76)

No. Name Symbol Unit Input Range Default factory
setting
76 Belt preakmg sensor input AIOF B 0to2 In accordance with
polarity actuator

Set the sensor input polarity for Alarm Code 0D7 “Belt Break Detection” for Ultra-High Thrust
Type RCS2-RA13R.

Parameter No. Set Value
not used 0
76 Input is a contact 1
Input is b contact 2

&Caution: Changing the setting of this parameter disables the alarm to be detected.

[63] Ball Screw Lead Length (Parameter No.77)

No. Name Symbol Unit Input Range Default factory
setting

77 | Ball Screw Lead Length LEAD | mm | 001to999.99 |naccordance with
actuator

This parameter set the ball screw lead length.
The factory setting is the value in accordance with the actuator characteristics.

&Caution: If the setting is changed, not only the normal operation with indicated speed,
acceleration or amount to move is disabled, but also it may cause a
generation of alarm, or malfunction of the unit.

302



[64] Axis operation type (Parameter No.78)

. Default factory
No. Name Symbol Unit Input Range setting
. . 0: Line Axis In accordance with
78 | Axis operation type ATYP - 1 Rotary Axis actuator
This parameter defines the type of the actuator used.
Connected Actuator Set Value Reference
Line Axis 0 Actuator other than rotational axis
Rotary Axis
Rotary Axis 1 (RS-30/60, RCS2-RT6/RT6R/RT7/RT7R/
RTC8L/RTC8HL/RTC10L/RTC12L/DD Motor)

&Caution: Do not change the setting of this parameter. Failure to follow this may cause

an alarm or fault to occur.

[65] Rotary axis mode selection (Parameter No.79)

No. Name Symbol | Unit Input Range Default factory
setting
79 | Rotary axis mode selection ATYP _ 0 Normal Mode In accordance with
1: Index Mode actuator

This parameter defines the mode of the rotational axis.
When the axis operation type (Parameter No.78) is set to “Rotary Axis” and the index mode is
selected, the current value indication is fixed to “0 to 359.99”. When the index mode is selected,

the short course control is enabled.

Set Value Description
0 Normal Mode
1 Index Mode

» The index mode cannot be specified for actuators of absolute specification.

(Note)

With the rotational axes RS-30/60 and RCS2-RTC8L/RTC8HL/RTC10//RTC12L/DD

Motor, the factory setting is “1” (index mode).
With the rotational axes RCS2-RT6/RT6R/RT7/RT7R, the factory setting is “0” (normal

mode).

/I\ Caution: When it is set to “Index Mode”, the push & hold operation is not available.

Even when data is entered in the “Push & Hold” data box in the Position Data,
it becomes invalid and normal operation is performed. The positioning width
becomes the parameter’s default value for the positioning width.
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8. Parameter

[66] Rotational axis shortcut selection (Parameter No.80)

No. Name Symbol Unit Input Range Default factory
setting
80 Rotatlpnal axis shortcut ATYP _ O Disabled In accordance with
selection 1: Enabled actuator

Select whether valid/invalid the shortcut when positioning is performed except for when having
the relative position movement in the multiple rotation type rotary actuator.

The shortcut means that the actuator is rotated to the next position in the rotational direction of
the smaller travel distance.

Set Value Description
0 Disabled
1 Enabled

Refer to [Shortcut control of rotary actuator of multi-rotation specification] in 3.2.4 Operation
with the Position No. Input = Operations of PIO Patterns 0 to 3 and 6.

[67] Fieldbus operation mode (Parameter No.84)
This parameter is exclusively used for the controller of field bus specification.
Check the relevant Instruction Manual of each field bus.

[68] Fieldbus Node Address (Parameter No.85)
This parameter is exclusively used for the controller of field bus specification.
Check the relevant Instruction Manual of each field bus.

[69] Fieldbus baud rate (Parameter No.86)
This parameter is exclusively used for the controller of field bus specification.
Check the relevant Instruction Manual of each field bus.

[70] Network Type (Parameter No.87)
This parameter is exclusively used for the controller of field bus specification.
Check the relevant Instruction Manual of each field bus.

[71] Software limit margin (Parameter No.88)

No. Name Symbol Unit Input Range Default factory
setting
88 | Software limit margin SLtMA | MM | otogg99.99 | IMaccordance with
(deg) actuator

This is the parameter to set the amount of over error detection against the soft limit errors set in

Parameters No.3 and No.4.
It is not necessary to change the setting in normal use.

Software Software
limit margin ~ Soft limit (Parameter No.3, No.4) setting area limit margin

Error < » Error
detection area detection area

»ld »ld
Ll Ll
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[72] Allowable time of exceeding torque allowing continuous pressing (Parameter No.89)

No. Name Symbol | Unit Input Range Delegtttif:gctory
Allowable time of exceeding I accordance with
89 |torque allowing continuous PSCT sec 0to 300
i actuator
pressing

This is the parameter to limit the continuous pressing time when using RCS2-RA13R with the

pressing setting of 71% or more.
When the unit is used beyond this limit, Alarm Code 0C4 “continuous pressing capable torque
time over” will be generated to prevent the temperature rise on the motor due to the continuous

pressing operation. [Refer to 10.6.2 Specifications and Limitations in Pressing Operation of

RCS2-RA13R]

Parameter No.89 Description
0 Do not judge
1 to 300sec Allowable time of continuous pressing

(when pressing setting of 71% or more is used in

RCS2-RA13R)

[73] Fieldbus I/O format (Parameter No.90)
This parameter is exclusively used for the controller of field bus specification.
Check the relevant Instruction Manual of each field bus.

[74] Current limit value at stopping due to miss-pressing (Parameter No.91)

No.

Name

Default factory

Symbol Unit setting

Input Range

91

Current limit value at stopping
due to miss-pressing

0: Current limit value
during movement
FSTP ~ | 1: Current limit value 0

during 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.

Parameter No.91

Description

0

Current limit value during movement
(2.8 to 4 times of rating value depending on actuator
characteristics)

1

Press-motion current-limiting value

[75] Use of loadcell (Parameter No.92)

No. Name Symbol | Unit Input Range Default factory
setting
92 |Use of loadcell FFRC |0 Not Applicable 0
1: Use

This parameter defines whether the loadcell (option) is used or not.

Set Value Description
0 Does not use the loadcell (when standard
actuator)
1 Use the loadcell (For the actuator with the
loadcell)

[Refer to 3.2.7 Pressing Operation Using Force Sensor Operation Ready.]
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8. Parameter

[76] Selection of pressing control (Parameter No.93)

No. Name Symbol Unit Input Range Default factory
setting
93 | Selection of pressing control FFRC _ O Current limit In accordance with
1: Force sensor | actuator

This parameter defines the pressing method.

Set Value Description
0 Pressing by current limit (when standard actuator)
1 Force sensor pressing (For the actuator with the
loadcell)
1: Force sensor
Selection of presshd
ressing control
1: Use P g

Use of loadcell
(Parameter No.92)

306

0: Does not use

(this parameter)

Selection of
pressing control
(this parameter)

0: Pressing by
current limit

1: Force sencor
pressin

0: Pressing by
current limit

Force sensor pressing

Pressing by current limit
(conventional method)

Parameter error alarm

Pressing by current limit
(conventional method)

[Refer to 3.2.7 Pressing Operation Using Force Sensor Operation Ready.]




[77] Pressing operation using force sensor gain (Parameter No.94)

No. Name Symbol Unit Input Range Default factory
setting
g4 | Pressing operation using force FRCG _ 100 10 999999 | In accordance with
sensor gain actuator

This parameter defines the gain for pressing operation using force sensor. The gain may be

adjusted when the rigidity of the pressing target is extremely large or small.

The relation among the rigidity of pressing target, the response of pressing operation using

force sensor system and pressing operation using force sensor gain differs depending on the

actuator, and is as shown in the table below.

©ORA13R. RA10R

* At delivery from factory

Rigidity of pressing target
Hard < Rigidity — Soft
5 . 1050 2100 | 4200 | 8400 | 16800 | 33600
g 5 1200 2400 | 4800 | 9600 | 19200 | 38400
% c é 1350 2700 | 5400 | 10800 | 21600 | 43200
% *?,,i % 1500 | 3000 | 6000 | 12000 | 24000 | 48000
§ ? DE 1650 3300 | 6600 | 13200 | 26400 | 52800
D;E % 1800 3600 | 7200 | 14400 | 28800 | 57600
1950 3900 | 7800 | 15600 | 31200 | 62400
©ORA8R * At delivery from factory
Rigidity of pressing target
Hard < Rigidity — Soft
3 . 2100 4200 | 8400 | 16800 | 33600 | 67200
g 3 2400 4800 | 9600 | 19200 | 38400 | 76800
% c é 2700 5400 | 10800 | 21600 | 43200 | 86400
é ﬁ q% 30007 | 6000 | 12000 | 24000 | 48000 | 96000
§ ? “j 3300 6600 | 13200 | 26400 | 52800 | 105600
o“% % 3600 7200 | 14400 | 28800 | 57600 | 115200
3900 7800 | 15600 | 31200 | 62400 | 124800
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8. Parameter

©ORA7R * At delivery from factory

Rigidity of pressing target
Hard « Rigidity — Soft
5 s 3500 7000 14000 | 28000 | 56000 | 112000
g S 4000 8000 16000 | 32000 | 64000 | 128000
% e é 4500 9000 18000 | 36000 | 72000 | 144000
% *?,,i 8 | 50007 | 10000 | 20000 | 40000 | 80000 | 160000
é ? % 5500 11000 | 22000 | 44000 | 88000 | 176000
EE % 6000 12000 | 24000 | 48000 | 96000 ([ 192000
6500 13000 | 26000 | 52000 | 104000 | 208000
©RAGR * At delivery from factory
Rigidity of pressing target
Hard < Rigidity — Soft
5 5 7000 14000 | 28000 | 56000 | 112000 | 224000
§ 5 8000 16000 | 32000 | 64000 | 128000 | 256000
% e é 9000 18000 | 36000 | 72000 | 144000 | 288000
é ﬁ 8 | 10000 | 20000 | 40000 | 80000 | 160000 | 320000
é ? % 11000 22000 | 44000 | 88000 | 176000 | 352000
g' ;m 12000 24000 | 48000 | 96000 | 192000 | 384000
13000 | 26000 | 52000 | 104000 | 208000 | 416000
©ORA4R
Rigidity of pressing target
Hard « Rigidity — Soft
g % 10500 21000 42000 84000 | 168000 | 336000
§ T\ 12000 24000 48000 96000 | 192000 | 384000
E e g 13500 | 27000 | 54000 | 108000 | 216000 | 432000
§ }a,,i § 15000 | 30000 | 60000 | 120000 | 240000 | 480000
-% . 16500 | 33000 | 66000 | 132000 | 264000 | 528000
g _é) 18000 | 36000 | 72000 | 144000 | 288000 | 576000
4 T 19500 | 39000 | 78000 | 156000 | 312000 | 624000
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[78] Force judgment margin + / - (Parameter No.95, No.96)

Default factory

No. Name Symbol Unit Input Range setting
95 | Force judgment margin + FJMM % 1to MaX|mum In accordance with
Pressing Force |actuator

1 to Maximum | In accordance with

. . o
96 | Force judgment margin FJML %o Pressing Force | actuator

This parameter defines the pressing force range in which the completion of pressing by
pressing operation using force sensor is assumed (to output PEND).
[Refer to 3.2.4 [4] 2) or 3.2.5 [3] 2) Pressing operation using force sensor.]

[79] Damping characteristic coefficient 1, 2 / Natural frequency / Notch filter gain
(Parameter No.97 to No.108)

This parameter is exclusively used for vibration suppress control.

Name Parameter No.
Parameter set 1 Damping characteristic coefficient 1 97
Damping characteristic coefficient 2 98
Natural frequency 99
Notch filter gain 100
Parameter set 2 | Damping characteristic coefficient 1 101
Damping characteristic coefficient 2 102
Natural frequency 103
Notch filter gain 104
Parameter set 3 | Damping characteristic coefficient 1 105
Damping characteristic coefficient 2 106
Natural frequency 107
Notch filter gain 108

[Refer to Chapter 5 Vibration Suppress Control Function (Option) for details.]

[80] Default vibration suppress No. (Parameter No.109)
This parameter is exclusively used for vibration suppress control.
[Refer to Chapter 5 Vibration Suppress Control Function (Option).]

[81] Stop method at servo OFF (Parameter No.110)
This parameter defines how to stop the actuator at issue of servo OFF command, emergency
stop or occurrence of an error (operation release level).

Set Value
0 1
Stop Command ||y Anti-Vibration In Normal In Anti-Vibration In Normal
Control Position Control Control Position Control
Process™* " Process Process™* " Process
Vibration Control Normal
Pause Deceleration Deceleration
and Stop™ " and Stop o
Servo OFF Vibration antrol Normal'
Deceleration Deceleration
Emergency Stop | g ggen stop due to emergency | and Stop™®©" and Stop
Error stop torque
(Operation
Cancellation Level)
Error Sudden stop due to emergency stop torque
(Cold Start)

Note 1 Anti-vibration control function is an optional item.
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8. Parameter

[82]

Calendar function (Parameter No.111)

No. Name Symbol Unit Input Range Default factory
setting
0: Does not use the
111 | Calendar function FRTC - _ calendar timer 1
1: Use the calendar
timer

This parameter defines whether the calendar function (RTC) is used or not.

Set the current time with using a teaching tool when the calendar function is used.

[Refer to the instruction manual of the teaching tool for the details.]

In use of RTC, the alarm occurrence time in the alarm list is the time at which an alarm has
occurred.

If RTC is not used, the time of alarm issuance shown in the alarm list counts the time passed
since the power is supplied to the controller counted as 0 second.

The time data retainable duration with no power supply to the controller is approximately

10 days.

Set Value

Description

0

Not Applicable

1

Use

[83] Monitoring mode (Parameter No.112)

310

No. Name Symbol Unit Input Range Default factory
setting
0: Does not use
- 1: Monitor function 1
112 | Monitoring mode FMNT - 2. Monitor function 2 1
3: Monitor function 3

The controller can be connected with PC software to monitor the servo.

This parameter allows you to select a monitoring mode function (servo monitor).
Check the Instruction Manual of the RC PC software for details.

Set Value Description
0 Unused
1 Sets the 4CH-30000 record mode.
2 Sets the 8CH-15000 record mode.
3 Sets the 2CH-60000 record mode.




[84] Monitoring period (Parameter No.113)

No. Name Symbol Unit Input Range Default factory
setting
113 | Monitoring period FMNT msec 1 to 1000 1

This is the parameter to set up the frequency of time to obtain data (Sampling Frequency) when
the monitoring mode is selected.
By setting the value in this parameter bigger, the frequency of data obtaining can be made

longer.
Itis set to 1 ms in the initial setting. Up to 1000 ms can be set.

1 ms frequency setting 1000 ms frequency setting
Up to 30 seconds in 4CH-30000 record | Up to 30000 seconds (500 minutes) in
mode 4CH-300000 record mode
Up to 15 seconds in 8CH-15000 record | Up to 15000 seconds (250 minutes) in
mode 8CH-150000 record mode
Up to 60 seconds in 2CH-60000 record | Up to 60000 seconds (1000 minutes) in
mode 2CH-600000 record mode

[85] Selecting used feedback pulse gear ratio (Parameter No.114)

No. Name Symbol Unit Input Range Default factory
setting
14 Selecting used feedback pulse FPIO _ 0 Not Applicable 0
gear ratio 1: Use

Refer to 3.3.5 Output Settings of Feedback Pulse when using the product with Pulse Train

Control Mode.
Feedback pulse is available for the output also other than Pulse Train Control Mode. In this

case, select “1”.

Set Value Description

0 Outputs feedback pulses using the electronic gear ratio defined by
parameter No.65 and 66 (command pulse-train) (initial value)
Outputs feedback pulses using the electronic gear ratio defined by
parameter No.115 and 116.

1

[86] Electrical Gear (Feedback Pulse) (Parameter No.115, No.116)

No. Name Symbol Unit Input Range Default _factory
setting
Electronic gear numerator
115 (Feedback Pulse) FNUM - 1 to 99999999 125
Electronic gear denominator
116 (Feedback Pulse) FDEN - 1 to 99999999 2048

The input range is from 1 to 4096 if the controller version is earlier than V0005.

Refer to 3.3.5 Output Settings of Feedback Pulse for the details.
The setting is the same for the cases other than Pulse Train Control Mode.
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8. Parameter

[87] Automatic loadcell calibration at start (Parameter No.117)

No. Name Symbol Unit Input Range Default factory
setting
17 Automatic loadcell calibration at FFRC _ 0 Does not perform 1
start 1: Perform

This parameter is exclusively used for pressing operation using force sensor.

Set Value Description
0 Does not provide loadcell calibration
automatically.
Provides loadcell calibration automatically. (initial
value)

1

[Refer to 3.2.7 Pressing Operation Using Force Sensor Operation Ready.]

[88] Pressing operation without completion of loadcell calibration (Parameter No.118)

No. Name Symbol Unit Input Range Default factory
setting
Pressing operation without . .
118 | completion of loadcell FFRC - 0: Forbidden 0
ibrati 1: Allow
calibration

This parameter is exclusively used for pressing operation using force sensor.

Set Value Description
0 Disables pressing operation if loadcell calibration
is not completed yet. (initial value)
Enables pressing operation if loadcell calibration
is not completed yet.

1

[Refer to 3.2.7 Pressing Operation Using Force Sensor Operation Ready.]

[89] Loadcell calibration time (Parameter No.119)

No. Name Symbol Unit Input Range Default factory
setting
119 | Loadcell calibration time CLBT msec 1 to 9999 10

This parameter is exclusively used for pressing operation using force sensor. This parameter
defines the adjustment data acquisition time in loadcell calibration. Normally, setting change is

not necessary.
[Refer to 3.2.7 Pressing Operation Using Force Sensor Operation Ready.]

[90] Servo gain number 1 (Parameter No.120)
This parameter determines the response of the position control loop.
[Refer to description of Parameter No.7.]

[91] Feed forward gain 1 (Parameter No.121)
This parameter defines the feed forward gain of the position control system.

[Refer to description of Parameter No.71.]
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[92] Velocity Loop Proportional Gain 1 (Parameter No.122)
This parameter determines the response of the speed control loop.
[Refer to description of Parameter No.31.]

[93] Velosity Loop Integral Gain 1 (Parameter No.123)
This parameter determines the response of the speed control loop.
[Refer to description of Parameter No.32.]

[94] Torque Filter Time Constant 1 (Parameter No.124)
This parameter decides the filter time constant for the torque command.
[Refer to description of Parameter No.33.]

[95] Current control width number 1 (Parameter No.125)
This parameter defines the control width of the current control system.
[Refer to description of Parameter No.54.]

[96] Servo gain number 2 (Parameter No.126)
This parameter determines the response of the position control loop.
[Refer to description of Parameter No.7.]

[97] Feed forward gain 2 (Parameter No.127)
This parameter defines the feed forward gain of the position control system.
[Refer to description of Parameter No.71.]

[98] Speed Loop Proportional Gain 2 (Parameter No.128)
This parameter determines the response of the speed control loop.
[Refer to description of Parameter No.31.]

[99] Speed Loop Integral Gain 2 (Parameter No.129)
This parameter determines the response of the speed control loop.
[Refer to description of Parameter No.32.]

[100] Torque Filter Time Constant 2 (Parameter No.130)
This parameter decides the filter time constant for the torque command.
[Refer to description of Parameter No.33.]

[101] Current control width number 2 (Parameter No.131)
This parameter defines the control width of the current control system.
[Refer to description of Parameter No.54.]

[102] Servo gain number 3 (Parameter No.132)
This parameter determines the response of the position control loop.
[Refer to description of Parameter No.7.]
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8. Parameter

[103] Feed forward gain 3 (Parameter No.133)
This parameter defines the feed forward gain of the position control system.
[Refer to description of Parameter No.71.]

[104] Velocity Loop Proportional Gain 3 (Parameter No.134)
This parameter determines the response of the speed control loop.
[Refer to description of Parameter No.31.]

[105] Velocity Loop Integral Gain 3 (Parameter No.135)
This parameter determines the response of the speed control loop.
[Refer to description of Parameter No.32.]

[106] Torque Filter Time Constant 3 (Parameter No.136)
This parameter decides the filter time constant for the torque command.
[Refer to description of Parameter No.33.]

[107] Current control width number 3 (Parameter No.137)
This parameter defines the control width of the current control system.
[Refer to description of Parameter No.54.]

[108] Servo gain switchover time constant (Parameter No.138)

No. Name Symbol Unit Input Range Default factory
setting
138 Servo gain switchover time GCFT ms 10 to 2000 10
constant

When a switchover of the servo gain set is commanded in the position table, the switchover
process is completed after time more than 3 times of the time spent in the setting of this
parameter is passed since the operation of the commanded position number has started.

&Caution: Atime constant being rather short may cause the servo gain to change rapidly
to have the operation of the actuator unstable.
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[109] Home preset value (Parameter No.139)

No. Name Symbol Unit Input Range Default factory
setting

-9999.99 to In accordance

139 |Home preset value PRST mm 9999 99 with actuator

For the actuator of absolute specification, set this parameter so that (home return offset + value
of this parameter) is within the range between 0 and the ball screw lead.(as it is necessary to
register the Z-phase nearest to the mechanical end as the datum)

The value should be an integer multiple of +(ball screw lead length) including 0.00.

(If the home return offset is within the range between 0 and ball screw lead length, the value of
this parameter is 0.00.)

Also, when a value other than 0.00 is set in this parameter, home-return complete position
cannot be 0.00, and it gets to the positon of home position + this parameter.

&Caution: If the above condition is not satisfied, the home position at restart after home
return may shift by an integer multiple of the ball screw lead.

For the actuator of incremental specification, always set this parameter to 0.00.

<Setting example 1>
With ball screw lead length 4mm and home return offset level 10mm, set this parameter to

-8mm.

Home Return Offset Level (10mm)

»
>

Ball Screw Lead Length (4mm)E Ball Screw Leat Length (4mm)E

« v
] ] . ]

Ball Screw Lead Length (4mm)

: Home position preset value (-8mm)

& Home return k Home Position

completion position [Omm]
[-8Bmm]
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8. Parameter

[110] IP Address (Parameter No.140)

No. Name Symbol | Unit Input Range Default factory
setting
0.0.0.0 to
140 | 1P Address IPAD - 255.255.255.255 192.168.0.1

It is the parameter dedicated for Fieldbus (EtherNet/IP).
[For details, refer to Fieldbus Instruction Manual.]

[111] Subnet Mask (Parameter No.141)

No. Name Symbol Unit Input Range Defz;Lgttﬁf:gtory
0.0.0.0 to
141 | Subnet Mask SNMK - 255 955 955 255 255.255.255.0
It is the parameter dedicated for Fieldbus (EtherNet/IP).
[For details, refer to Fieldbus Instruction Manual.]
[112] Default Gateway (Parameter No.142)
No. Name Symbol Unit Input Range Defaslgtttifr?gtow
142 | Default Gateway DFGW | - e s 0.0.0.0
It is the parameter dedicated for Fieldbus (EtherNet/IP).
[For details, refer to Fieldbus Instruction Manual.]
[113] Overload Level Ratio (Parameter No. 143)
No. Name Symbol Unit Input Range Defaslg:tif:gctory
143 | Overload Level Ratio OLWL % 50 to 100 100

With the motor thrust increase temperature of when an overload alarm gets generated being
set as 100%, the overload warning (message level) is output when the motor temperature

exceeds the rate set in this parameter.
The judgment would not be made if the value is set to 100%.

[Applied: prevention function]

By setting this parameter, warning output (BALM/OVLM/ALML Signal) notifies you before the
equipment stops by error in case that the motor temperature rises due to load condition

change caused by dry-up of grease or wear-out of components.

= = Emor Detection

Motor Temp.

Calculated
from
Ave. Current
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Overload Error
(Operation Stop),
: »

The current applied to the motor increases because of sliding resistance increase
== due to lack of maintenance of guide and ball screw or excess load applied on the motor.
As a result, overload error accurs and the device stops the operation.

==+ Warning Detection

The current applied to the motor increases gradually as the sliding resistance gets
higher without supplying grease on guide and ball screw.

Warning will be generated if the current reaches the threshold that you set:

At this time, the device will not stop, but have inspection and maintenance
work held and remove the cause immediately.

ormal
Operation
Range

o = Normal Operation Range



[114] Total Movement Count Threshold (Parameter No.147)

No. Name Symbol | Unit Input Range Default factory
setting
147 Total Movement Count ™CT | Times 0 to 999999999 O(Disabled)
Threshold

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.

[115] Total Operated Distance Threshold (Parameter No.148)

No. Name Symbol | Unit Input Range Default factory
setting
148 Total Operated Distance ODOT m 0t 999999999 O(Disabled)
Threshold

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.
[116] Zone Output Changeover (Parameter No.149)
No. Name Symbol | Unit Input Range Defz;ﬂ:ﬁfsgtory
149 | Zone Output Changeover FPIO 0 Not to change 0
1: To change

When there is PZONE signal to the current PIO pattern or the Fieldbus Operation Mode and no

ZONE1 or ZONEZ2 signal, it is available to change the PZONE signal to either ZONE1 or

ZONE2 signal.

&Cauti

on: - ZONE1 signal is assigned prior to ZONE2 signal.
- It would not function in the pulse train mode.

- In the case there is no PZONE signal in PIO patterns, or both ZONE1

and ZONE2 signals exist, the setting would be invalid.
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8. Parameter

[117] Linear Absol

ute Home Preset Value (Parameter No.150)

No. Name Symbol Unit Input Range Default factory
setting

150 Linear Absolute Home Preset LAPS mm 9999 99 to 9999.99 In _accordance

Value with actuator

This can set th
This can set th

e home position of the actuator for Spurious Absolute Type.
e home position of the actuator for Spurious Absolute Type.The diagram below

shows the position of each part related to the datum (the initial position at the delivery from our

factory):
LEleEr |
Coordinates of Slider 2
+ <
Stroke + Slider Length + Min. Distance between Sliders
Slider 2 Slider 2
Positive Side Soft Limit Negative Side Soft Limit
P Stroke
T
! Slider 1
i Coordinates of Slider 1
2 > +
Slider 1 i Slider 1
Negative Side Soft Limit ' Stroke Positive Side Soft Limit
. a5 R K
Slider 1 , Slider 2 , Slider 1 Slider 2

<&

°
Datum

) Qider Lengtf? K
Min. Distance between Sliders

Min. Distance between Sliders

(Initial position at the

delivery from our factory)

&Caution:

- Note the initial parameter at the delivery from our factory in a memo

before changing the settings.

- Take the initial parameter at the delivery from our factory as the datum
when giving a change to the settings.

- After having a change to the settings, make sure to have an operation
check with low speed.

- For the spurious absolute type actuator, No.22: Home-return Offset
Value and No.139: Home Preset Value are invalid.
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When a change is required to the home position, do a calculation following the formula below and
input the calculated value to the parameter.

1) Setting for Single Slider Type:

Parameter setting value = Initial parameter at delivery from factory (Parameter No.150) + Desired
offset amount

o

offset amount

.

;
: Desired
|
)
I
1

l

Initial Desired
parameter at Home
delivery from Position
factory

2) Setting on Slider 2 for Double Slider Type (Refer to 1) for Slider 1):

Parameter setting value = [Initial parameter at delivery from factory (Parameter No.150) + Stroke
(value indicated when purchased) + Slider length (value shown in
catalog) + Min. distance between Sliders (value shown in catalog)] —
Desired offset amount

Slider 1 Slider 2
H /'4 A ,
. @ L] 2 @ R N e

U | Ll ! I

1
1 - - T
Desired Home Position 1 i
! \: Desired offset amount
1 I I
1
: Initial parameter at delivery from factory + Stroke + Slider length +
: Min. distance between Sliders
» »

; ,

Initial parameter
at delivery from
factory

[118] Light Error Alarm Output Select (Parameter No.151)
No. Name Symbol |  Unit Input Range

Default factory
setting

0: Battery Voltage Drop
Warning Output
Light Error Alarm Output 1: Output of battery
FSTP . 0
Select voltage drop warning
or message-level
alarm

151

It can be selected if an output is to be made when a message-level alarm is generated as well

as when the battery voltage drop error is occurred for the output condition of BALM signal.

(Note) For Pulse Train Mode, by setting this parameter to “1”, OUT12 becomes the ALML (Light
Error Alarm) signal and outputs when a message-level alarm is generated.
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[119] FB Half Direct Mode Speed Unit (Parameter No.159)

No. Name Symbol | Unit Input Range Default factory
setting
159 FB_HaIf Direct Mode Speed FBVS O 1mm/s unit _ 0
Unit 1:0.1mm/s unit

It is the parameter dedicated for Field Network Type.
[Refer to the Fieldbus instruction manual for more details.]

[120] Nominal Rigidity (Parameter No.163)

No. Name Symbol | Unit Input Range Default _factory
setting
163 | Nominal Rigidity FCNS | N/mm 1 to 99999 In accordance
with actuator
It is the value of rigidity for each actuator.
Do not change the setting from the initial setting.
[121] Force Control Band (Parameter No.164)
No. Name Symbol | Unit Input Range Default _factory
setting
164 | Force Control Band FCBW | rad/s 110 99 10

8. Parameter

Setting is established for the band used as the force control.
Do not change the setting from the initial setting.

[122] Delay Time after Shutdown Release (Parameter No.165)

No. Name Symbol | Unit Input Range Default factory
setting
165 Delay Time after Shutdown SDDT ms 0t 10000 0
Release

It is used in purpose to distribute the in-rush current. It is used to set the delay time from the
driving power supply to shutdown cancellation. It is available to scatter the peak load by having
the time setting separately on each controller.

e.g.) When building up a drive cutoff circuit externally

Shutdown (*SDWN) .
» Emergency Stop H H
’ SDDT ' '

Enable Switch etc. (Default: Oms)

2)

External Servo-ON Command
(SON)

Reception of Controller

>
Internal Servo-ON Command Bt 20ms

RActual Servo-ON Status o
(8V)

Y

If the on-edge 2) of external servo-ON command came after the point of passing
SDDT time 1), the condition becomes reception of controller internal servo-ON
command at the point of 2).
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[123] Pulse Train Datum Position (Parameter No.167)

This is used when a absolute type actuator is operated with pulse train control.
Refer to 3.3.4 [3].

[124] Force Control Transition Threshold (Parameter No.173)

No. Name Symbol | Unit Input Range Default factory
setting
173 Force Control Transition FCTH % 10 to 90 0
Threshold

The threshold to transit from the ordinary movement to the force control movement considering
loadcell load data is set.
Set a ratio with the rated capacity of the loadcell as 100%.

Conduct tuning with increase and decrease in 5 to 10 units.

[125] Force Gains 1 to 3 (Parameter No.174 t0176)
Refer to 8.2 [77].

[126] Regenerative Control Selection (Parameter No.184)

planned in the future)

No. Name Symbol | Unit Input Range Default factory
setting
. 1: ~750W
184 Regenerative Control RDSL } 2. 3000W~ In accordance
Selection . . . with actuator
3: Forbidden setting
Set Value Motor Output
1 ~750W
2 3000W~
3 Forbidden setting (extension
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8. Parameter

8.3 Servo Adjustment

The parameters are preset at the factory before shipment so that the actuator operates stably
within the rated (maximum) transportable weight.

However, the preset setting cannot always be the optimum load condition in the actual use. In
such cases, servo adjustment may be required.

This section describes the basic servo adjustment method.

&Caution: Rapid and excessive settings are dangerous. They may devices including the
actuator to be damaged and/or people to be injured. Take sufficient note on
the setting.

Record settings during servo adjustment so that prior settings can always be

recovered.
When a problem arises and the solution cannot be found, please contact IAl.
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No.

Situation that requires
adjustment

How to Adjust

Takes time to finish
positioning

Positioning accuracy is
notappropriate

Shorter takt time is
desired

e Set Parameter No.55 “Position command primary filter time
constant” to “0” if it is set.

¢ Increase the value of Parameter No.7 “Servo gain number”. By
setting a larger value, the follow-up ability to the position
command becomes better. Set the value to any of 3 to 10
roughly or up to 15 at the maximum. If the value is too large, an
overshoot is caused easily and may cause noise or vibration.
If the value of Parameter No.7 “Servo gain number’ is
increased. also adjust the Parameter No.31 “Speed loop
proportional gain” in increasing direction to ensure the stability in

the control system.
To increase the value of Parameter No.31 “Speed loop

proportional gain” by about 20% of the default. Prior to the
setting, adjust Parameter No.7 “Servo gain number”.

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.7 “Servo gain number”.
If the Parameter No.7 “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.31 “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.

Abnormal noise is
generated.

Especially, when stopped
state and operation in low
speed (less than
50mm/sec), comparatively
high noise is generated.

Input the “Torque Filter Time Constant”. Try to increase by 50 as
a reference for the setting. If the setting is too 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.7 “Servo gain number”, Parameter
No.31 “Speed loop proportional gain”, or Parameter No.32
“Speed loop integral gain” are excessive.

2) The stiffness of the load is sufficient as much as possible, or
the attachments are not loosened.

3) The actuator unit is mounted securely with a proper torque.

4) There is no waviness on the actuator mounting surface.
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8. Parameter

Situation that requires

No. ; How to Adjust
adjustment
5 |Trace precision is desired |e Make the condition optimized with Parameter No.7 “Servo gain
to be improved. number” and Parameter No.31 “Velocity loop proportional gain”
Equi-speed performance adjusted by referring to the way to adjust stated in No. 1 to 3 in
is desired to be improved. | the previous page.
Response is desired to be | [Reference]
improved. 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.
6 |Large static friction of load | ¢ Set parameter No.71 “Feed forward gain”.
makes actuator start Select a value in the range from 10 to 50 roughly. The larger the
slowly. setting value is, the smaller the deviation is. Then the response
Large load inertia makes | is improved.
response of actuator low Setting a large value may cause vibrations and/or noises to
at start and stop. occur.
Takt time is desired to be Set the feed forward gain in order to improve the response of
shortened. the actuator further after adjusting Parameter No.7 “Servo gain
number” and Parameter No.31 “Speed loop proportional gain”.
7 | (Pulse train control) ¢ Change the setting in Parameter No.55 “Position command

An abnormal noise is
generated in
acceleration/deceleration
and Alarm Code 0D8
“Deviation Overflow” is
issued and stopped.
There is an impact at the
start or stop.

primary filter time constant” to approximately 50ms.

If there is no improvement in situation, try to increase the setting
gradually. If there is an improvement, try to decrease the setting
gradually to the boundary. Making a change to this setting will
make the settling time longer thus the takt time also becomes
longer. The accuracy for the positioning also becomes worse. It
is recommended, to solve the problem from the root cause, to
replace the host positioning unit with one that is equipped with
acceleration/deceleration function.

[Important]

e There is a case that the acceleration/deceleration setting of the
host controller (PLC) to output the pulse train is not appropriate,
or the host controller is not equipped with this type of function.
Tune the setting to the appropriate one (in the range it does not
exceed the actuator acceleration/deceleration capability) if there
is the acceleration/deceleration function.

If there is not, tune the setting by using Parameter No.55.
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Chapter 9 Troubleshooting

9.1 Action to Be Taken upon Occurrence of Problem

Upon occurrence of a problem, take an appropriate action according to the procedure below in
order to ensure quick recovery and prevent recurrence of the problem.

1)  Check the status indicator LEDs on the controller.

LED Indication Status
PWR Green Light is turned ON. | System ready (normal CPU operation)
OFF Power OFF
Green Light is turned ON. | Servo ON (operation available)
SV Flashing in Green Automatic servo is OFF
OFF Servo OFF
ALM | Orange Lightis turned ON. Alarm pemg generated
(operation release or cold start level alarm)
EMG Red Light is turned ON. Emergency stop (regardless of alarms)

2) Check whether an alarm occurs on the host controller (PLC, etc.).
3) Check the voltage of the main power supply.
4) Check the voltage of power supply for the PIO.
5) Check the voltage of the power supply for brake (For the actuator with the brake).
6) Alarm Check™*"
Check the alarm code on the teaching tool such as PC software.
7) Check the connectors for disconnection or connection error.
8) Check the cables for connection error, disconnection or pinching.

Before performing a continuity check, turn off the power (to prevent electric shocks) and
disconnect the cables of measuring instruments (to prevent accidental power connection
due to sneak current path).

9) Check the I/O signals.
Using the host controller (PLC, etc.) or a teaching tool such as PC software, check the
presence of inconsistency in I/O signal conditions.

10) Check the noise elimination measures (grounding, installation of surge killer, etc.).

11) Check the events leading to the occurrence of problem(NOte Y as well as the operating
condition at the time of occurrence.

12) Analyze the cause.

13) Treatment

Note1: If parameter No. 111 (Selection of using calendar function) is set to “1” (use), it is
possible to know the date and time at which the alarm occurred.
Set the date and time from the teaching tool such as PC software at the first
power-on of the controller.
The date and time data set once is retained for about 10 days if the power supply
of the controller is OFF. Unless the setting is conducted or the clock data is lost,
the clock shows 00/01/01 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 9.4 Alarm but do not include
errors in the teaching tool such as PC software.

Bunjooyss|gnol] ‘6 .

@ Notice:
In troubleshooting, exclude normal portions from suspicious targets to narrow down
the causes. Check 1) to 11) described above before contacting us.
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9. Troubleshooting .

9.2 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

9.2.1

the status indicator LEDs
does not go ON.

Impossible Operation of Controller
Situation Possible cause Check/Treatment
At power-on, PWR on Proper power is not supplied. Check the voltage.

If the PWR LED does not go on despite
normal power voltage and correct
wiring, Please contact IAI.

[Refer to 2.5.1 Wiring of Power Circuit.]

EMG on the status
indicator LEDs lights.

During emergency-stop.

1) Was the emergency-stop switch.

2) The emergency stop release
circuit is OFF to make the
connection between EMG+ and
EMG- of the system I/O
connector open.

3) EMGH+/- of the system 1/O
connector are not connected.

1) Release the emergency stop switch.
2) Check the emergency stop circuit.
3) Check the wiring of system 1/O.
[Refer to 2.5.2 Wiring for Emergency
Stop Circuit.]

ALM in the status display
LEDs turns on when the
power is supplied.

Occurrence of alarm

Check the error code with the teaching
tool being connected and remove the
cause by referring the alarm list.
[Refer to 9.4 Alarm List.]

The host controller
(PLC) sends servo ON
signal to the controller,
but SV LED does not go
ON.

The host controller
(PLC) cannot control
PI1O (24V DC 1/0O).

PIO signal communication is

disabled.

1) 24V DC power for PIO is not
supplied.

2) Poor contact of flat cable

3) The operation mode setting
switch on the front panel is on
“MANU” side.

4) The +/- pins of 24V DC power

for P1O are connected inversely.

1) Check the PIO power voltage. If a
single power supply is connected
with large load, the power supply
voltage may drop or the output may
be shut down depending on power
units.

2) Are the PIO cable connectors
inserted to the mating connectors
securely? Check the input signals
on the I/O monitor of the teaching
tool such as PC software.

/MNCaution

In 1/O cable conduction check, do not
widen female pins of the connectors.
Failure to follow this may cause poor
contact.

3) Can such operation as jogging be
performed from the teaching tool
such as PC software? Set the
operation mode setting switch on
the front panel and restart the
controller.

[Refer to Name for Each Parts and
Their Functions.]

4) Reverse connection of the PIO
power supply does not affect the
input circuit but makes the output
circuit faulty. Check if the I/O of the
host controller (PLC) operates
normally.
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[In the case of Positioner Mode]

Situation

Possible cause

Check/Treatment

Both position No. and
start signal are input to
the controller, but the
actuator does not move.

There is a problem either in PIO

signal treatment, position table

setting or operation mode selection.

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.

1)

Is the status display LED SV turned
ON? [Refer to Name for Each Parts
and Their Functions]

Turn ON the servo-on signal SON of
PIO.

Operation is available when PIO
pause signal *STP is ON and pause
when it is OFF. Turn it ON. [Refer to

2.1.2. PIO Pattern Selection and

PIO Signal]

Check the sequence or the settings
of the position table.

It will generate Alarm Code 0A2
“Position Data Error”. Conduct the
position table setting.

(Note) Refer to 2.1.3 [5] and 2.2.3 [5] PIO Circuit for PIO signal.

[In the case of Pulse String Control Mode]

Situation

Possible cause

Check/Treatment

In spite of inputting
pulse-train to the
controller, the actuator
does not move.

PIO signal processing or parameter

setting is incorrect.

1) Servo OFF state

2) The pause signal is OFF.

3) The pulse-train type, a
parameter, is selected
incorrectly.

4) The positive/negative logic of
pulse-train, a parameter, is
selected inversely.

5) The unit moving distance per
pulse, which is a setting
condition of electronic gear ratio,
a parameter, is too small.

1)

Is the status display LED SV turned
ON? [Refer to Name for Each Parts
and Their Functions]

Turn ON the servo-on signal SON of

PIO.

Operation is available when PIO

pause signal *STP is ON and pause

when it is OFF. Turn it ON.

Check the pulse train type.

[Refer to 3.3.4 [2] Format Settings of

Command Pulse Train.]

Check the positive/negative logic of

pulse-train. (Host units supplied by

some manufacturers have
positive/negative logic opposite to
our logic. Reserve the logic setting
and try the operation.)

[Refer to 3.3.4 [2] Format Settings of

Command Pulse Train.]

Do not make the unit moving

distance less than the resolution of

the encoder. The actuator does not
move unless pulses by the
resolution of the encoder are input.

[Refer to Caution in 3.3.4 [1]

Electrical Gear Setting]

(Note) In case of 3) or 4), the
actuator may not sometimes
operate smoothly.

You may not find case 5)
when the actuator is moved
for a long distance at a high
frequency.

(Note) Refer to 2.3.3 [5] PIO Circuit for PIO signal.
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[Startup Adjustment with Teaching Tool when Control Circuit Incomplete]

Situation Possible cause Check/Treatment
Operation is not Cable treatment or mode selection | 1) Make a short circuit between EMG +
performed even though |1) Emergency stop condition and -.
the teaching tool is The status display LED EMG is Warnin
connected, and power to ON. & "9 )
the controller motor and It is not connected between If the process of 1) is conducted, put
control circuit is EMG + and -. back the setting as soon as the
supplied. 2) Servo OFF condition adjustment work is finished.

(the emergency stop 3) In pause 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.

switch is released on the
teaching pendant)
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9.2.2 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) ltis 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 IAI.

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.
[Refer to 9.3.]

Positioning of poor
precision

Uneven speed during
movement

Acceleration/deceleration
not smooth (bad speed
response)

Trace of poop precision

[Refer to 8.3 Servo Adjustment.]

(Note) When the pulse-train operation mode is selected, first adjust

pulse-train commands.

[In the case of Positioner Mode]

Situation

Possible cause

Check/Treatment

Positioning at a position
different from that of
commanded position No.

P10 signal processing is incorrect.

1) Start signal CSTR is input too
early after position No.
command. Or position No.
command and start signal are
input concurrently.

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. Input the start
signal after the controller fully reads
the position number.

[Refer to 3.2.4 Operation with the
Position No. Input = Operations of
PIO Patterns 0 to 3. Creating
Sequence Program.]

2) Check the input signal on I/O

monitor on the teaching tool.

Complete signal PEND
is not output even
though positioning
process is completed.

P10 signal processing is incorrect.
1) Start signal CSTR is not turned
OFF.

1) Make the start signal CSTR turned
OFF before completing the
positioning process by the turn-off of
positioning complete signal PEND
after starting operation, and so on.

329

Bunjooyss|gnol] ‘6 .



9. Troubleshooting .
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[In the case of Pulse String Control Mode]

Situation

Possible cause

Check/Treatment

The actuator does not
stop at the command
position.

PIO signal processing or parameter

setting is incorrect.

1) Incorrect electronic gear ratio

2) Acceleration/deceleration is set
incorrectly in the host controller.

3) Noise

4) The pulse-train type, a
parameter, is selected
incorrectly.

5) The unit moving distance per
pulse, which is a setting
condition of electronic gear ratio,
a parameter, is too small.

1)

Check the setting of electronic gear
ratio. The host controller also has
the electronic gear ratio parameter.
Set the electronic gear ratio not to
be inconsistent with that of the host
controller. In addition, reduce the
electronic gear ratio as much as
possible. If not, data overflow may
occur in arithmetic processing to
disable correct positioning.

[Refer to 3.3.4 [1] Electrical Gear

Setting.]

The actuator operates at the speed

and acceleration/deceleration based

on the frequency of input pulses.

Check if the

acceleration/deceleration set in the

host controller exceed the rating
acceleration/deceleration of the
actuator.

Noise can be misread as the pulse if

it jumps into the pulse train.

Take proper measures against

noise. [Refer to 1.7 Noise

Elimination and Mounting Method.]

Check the cable connection

between the controller and AK-04 if

AK-04 is used.

+ Cable length :

50mm or shorter recommended
(as short as possible)

* Shield treatment :

Use the shield treatment wire.

Check the pulse-train type.

[Refer to 3.3.4 [2] Format Settings of

Command Pulse Train.]

Do not make the unit moving

distance less than the resolution of

the encoder. The actuator does not
move unless pulses by the
resolution of the encoder are input.

[Refer to Caution in 3.3.4 [1]

Electrical Gear Setting]

(Note) In case of 2) or 3), the
actuator may not sometimes
operate.

You may not find case 4)
when the actuator is moved
for a long distance at a high
frequency.

There is an impact at
start or stop

[Refer to 8.3 Servo Adjustment
No.7]




9.2.3 Generation of Noise and/or Vibration

Situation Possible cause Check/Treatment
Generation of noise Noise and vibration are generated | Servo adjustment may improve the
and/or vibration from by many causes including the situation.
actuator itself status of load, the installation of the |[Refer to 8.3 Servo Adjustment.]

actuator, and the rigidity of the unit
on which the actuator is installed.

[In the case of Positioner Mode]

Situation Possible cause Check/Treatment
Vibrations of load 1) Acceleration/deceleration is set | 1) Decrease the settings of
too high. acceleration/deceleration.
2) The installation structure and/or Set S-shape
the installed load are easily acceleration/deceleration.
affected by [Refer to 8.2 [42] S-motion rate.]
acceleration/deceleration. 2) Use the vibration suppress control
function.

[Refer to Chapter 5.]

[In the case of Pulse String Control Mode]

Situation Possible cause Check/Treatment
Vibrations of actuator or | Acceleration/deceleration is set too |Decrease the setting of
load high. acceleration/deceleration in the host

controller or set S-shape
acceleration/deceleration.

Generation of noise The host controller has no [Refer to 8.3 Servo Adjustment No.7]
during acceleration acceleration/deceleration function
or does not have
acceleration/deceleration function
from speed 0.

(Some positioning units have
acceleration/deceleration function
but cannot use the function from
speed 0. Note this when you select
a positioning unit.)

Bunjooyss|gnol] ‘6 .
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9.2.4 Impossible Communication

332

Situation Possible cause Check/Treatment
¢ Not connectable with |1) Communication rates do not match. |1) Set the communication rate to
host machine 2) The machine number (station match that of the host machine.
e Not connectable with number) is set to be duplicate with [Refer to the Instruction Manual
ROBONET that of another unit or out of the of the host unit.]
range. 2) Correct the unit number (station
3) Parameter No.17 “Minimum delay number) setting.
time for slave transmitter activation” Machine numbers (station
is set incorrectly. numbers) vary depending on
4) Poor wiring or disconnection of communication modes. Refer to
communication cable the Instruction Manual of each

communication mode.™°*® "

3) If the host device is that other
than ROBONET and RS485 is
used, and the host is in the
response timeout error, adjust
Parameter No.17 to a smaller
value (2 as reference). In any
other cases, increase or
decrease the value at will to
change the send/receive timing.
(If the operation is performed
properly, the transmission cycle
of the host is too fast. Always
check the response of SCON
before next transmission.)

If the controller is connected to
ROBONET, set the value or
parameter No.17 to “2". (Refer
to the Instruction Manual of
ROBONET [separate volume].)
If the controller is connected to
each of field buses (other than
RS485), it is unnecessary to
take the value of parameter
No.17 into account.

4) Review the wiring again. Check
if termination resistances are
connected to network terminals
with correct values.

(Note 1) Refer to the following Instruction Manual for communications:

° RS485 ........................... Section 102

o DeviceNet:------ererereeeses DeviceNet Instruction Manual (separate volume)

o CC-Link-----mremmrmrmeeeene CC-Link Instruction Manual (separate volume)

¢ PROFIBUS ------ererimeeses PROFIBUS Instruction Manual (separate volume)

o CompoNet -----rrrrrerereenes CompoNet Instruction Manual (separate volume)

e MECHATROLINK-TI /T ----- MECHATROLINK-1 /1 Instruction Manual (separate volume)
o EtherCAT--------rormeernenes EtherCAT Instruction Manual (separate volume)

o EtherNet/IP -----------oeeveveees EtherNet/IP Instruction Manual (separate volume)

¢ PROFINET [Q «rererereereees PROFINET IO Instruction Manual (separate volume)

e CC-Link IE Field----------e- CC-Link IE Field Instruction Manual (separate volume)
© ROBONET -+w-errrererereeees ROBONET Instruction Manual (separate volume)



9.3 Alarm Level

The alarms are classified to 3 types of levels by the content of the error.

Alarm level

ALM lamp

*ALM signal

Status when an error

Cancellation method

occurred

Message OFF No output No stop Alarm from 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 stop |tool.
Cold start ON Output Servo OFF after Software reset or power reconnection

deceleration to stop

by teaching tool.

Home return is required for any
actuators of other than absolute
specification.

& 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 IAl.

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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9.4 Alarm List

Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

02E

048

04C

04D

04E

04F

068

069

06A

06B

Message

Calendar function related
command in calendar
function invalid status

Cause

Treatment :

: An attempt was made to use the calendar in the

state where the RTC (calendar) function was made
ineffective.

Set parameter No.111 (Selection of use of calendar
function) to “1” (“0”: no use).

Driver Overload Alarm

Cause

Treatment :

: The load current exceeded the value set in

Parameter No.143 “Overload Level Ratio”.

This alarm is kept alarm condition until reset is
made. This alarm turns ON when the load current
exceeds the setting from a value below the setting.
Lower the setting of acceleration/deceleration. Also,
increase the frequency of pause.

Drop in Number of Fan
Revolution

Cause

Treatment

: The number of the FAN revolution has dropped to

the warning level.

: Degradation of the fan can be considered. Replace

the FAN.

Excess Fan Total
Operational Duration

Cause

Treatment :

: The total operation duration of the FAN has

exceeded the reference timing for replacement.
This alarm is not purposed to indicate an error.
Utilize this alarm as a reference for the timing to
replace the FAN.

Exceeded movement
count threshold

Cause

: The total number of the operation times exceeded

the value set in Parameter No.147 “Total Movement
Count Threshold”.

Exceeded operated
distance threshold

Cause

: The total number of the operation distance

exceeded the value set in Parameter No.148 “Total
Operated Distance Threshold”.

SRAM access error

Cause

Treatment

: Servo monitor is not operated in the normal

condition because of noise or malfunction of
consisting parts.

: 1) Take proper measures against noise.

2) When the servo monitoring function is not used,
set parameter No.112 “Monitoring mode” to “0”.

3) If the operation is not improved in use of the
servo monitoring function in spite of measures
against noise, Please contact IAl.

Detection of realtime clock
oscillation stop

Cause

Treatment :

: The calendar function is stopped and the current

time data is lost.

Set the time again.

[Refer to the Instruction Manual of RC PC software.]
(Note) This error is not registered in the alarm list.

Realtime clock access
error

Cause

Treatment :

: The calendar function is not working properly

because of noise or malfunction of consisting parts.

1) Take proper measures against noise.

2) When the calendar function is not used, set
parameter No.111 “Calendar function” to “0”.

3) If the operation is not improved in use of the
calendar function in spite of measures against
noise, Please contact IAl.

Maintenance information
data error

Cause

Treatment :

: The maintenance information (total movement

count, total operated distance) is lost.
Please contact IAl.
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Alarm

Alarm

Alarm Name Cause/Treatment
Code Level

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).

084 Absolute position move Cause : Amove command was issued when home return
command when home was still in progress.
return is not yet completed | Treatment : Issue a movement command after performing home

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.

086 Move command while Cause : Actuator operation was commanded via serial
pulse train input is communication in pulse train mode.
effective Treatment : Stop the actuator operation command via serial

communication in pulse train mode.

087 Moving command during | Cause : Amove command was issued during loadcell

Operation ||oadcell calibration calibration.
release Treatment : After confirming the loadcell calibration is
completed with the calibration complete (CEND)
signal, and confirming CLBR Signal is turned OFF,
perform the movement command.

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 63 or smaller.

092 PWRT signal detection Cause : The current position write signal (PWRT) was input
during movement in the teaching mode of P10 pattern 1 while the

actuator was jogging.

Treatment : Input the PWRT signal after confirming that the job
button is not pressed and the actuator is stopped
(MOVE output signal is OFF).

093 PWRT signal detection in | Cause : The current position write signal (PWRT) was input
incomplete home return in the teaching mode of PIO pattern 1 when home

return was not yet completed.

Treatment : Input the HOME signal first to perform home return,
and then input the PWRT signal after confirming
that the home return has completed (HEND output
signal is ON).

095 DCLR signal detection Cause : 1) Datum position movement command (RSTR)
with datum position signal was turned on while deviation counter
movement command clear (DCLR) signal was ON.

2) DCLR signal was turned ON during datum
position movement

Treatment : Turn ON DCLR signal in the right timing.
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

0A1

Cold start

Parameter data error

Cause

Treatment :

: The data input range in the parameter area is not

appropriate.

This error occurs when the magnitude relationship
is apparently inappropriate such as when 300mm
was incorrectly input as the value of the soft limit
negative side while the value of the soft limit
positive side was 200.3mm.

Change the value to the appropriate one.

0A2

0A3

0A4

0A5

Operation
release

Position data error

Cause

Treatment :

: 1) Amove command was input when no target

position was set in the “Position” field of a
position No. in the position table.

2) The value of the target value in the “Position”
field exceeded the Parameter No.3 and 4 “Soft
limit set value”.

3) Atarget position was specified in the “Position”
field by relative coordinate in the solenoid valve
mode 2 of PIO pattern 5.

4) Pressing operation was specified while the
vibration suppress control function remained
effective.

1) Set the target position.

2) Change the target position value to the one
within the soft limit set value.

3) The target position cannot be set by relative
coordinate (incremental feed).

4) The vibration suppress control function and
pressing operation cannot be used concurrently.
Provide setting so that either of the functions is
effective.

Position command data
error

Cause

Treatment

: 1) The command value during direct numeric

specification exceeded the maximum set value.

2) Pressing operation was specified in the field bus
specification while the vibration suppress
function remained effective.

: 1) Exceeded command item code is displayed in

the detailed code. Input an appropriate value by
referring to these values.

Detailed Code
(Command ltem Code)

Command ltem

Target Position

Command Speed

Acceleration

Deceleration

Positioning Width

Pressing Current Limit
Value

O] O |e[o|~(N|O

Control Signal

2) The vibration suppress control function and
pressing operation cannot be used concurrently.
Provide setting so that either of the functions is
effective.

Command counter
overflow

Cause

Treatment :

: The calculated number of the command pulse input

has exceeded +/-134217728 (H'F8000000 to
H’08000000) in Pulse Train Mode.

Attempt to make the value of the electrical gear
ratio smaller (make the movement against the unit

bigger).

Electromagnetic brake
unreleased error

Cause
Treatment :

: The brake cannot be released.

Supplied the 24V power unit for the electromagnetic
brake.
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

0AG

Cold start

Dynamic brake not
released

Cause : The dynamic brake cannot be released when the
servo is ON due to noise and electrostatic, etc.
Treatment : Implement measures to eliminate noise or
electrostatic.
There is a concern of circuit breakdown. Please

contact IAI.

0A7

Operation
release

Command deceleration
error

Cause : Because there is not enough deceleration distance
when the deceleration is changed to a lower setting
during the operation, the actuator exceeded the soft
limit when deceleration was made from the current
position with the deceleration after the change.

Deceleration starting position
not resulting in soft limit overshoot

If a command is issued here,
soft limit overshoot will occur.

Softﬁmit
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

0A9

0B3

0B4

Cold start

Unsupported
motor/encoder types

: The motor connected to the controller is not
applicable or the type of the encoder that the motor
is connected is not applicable.

Treatment : Please contact us if the alarm is issued even with

the applicable actuator and the same problem

happens again even after rebooting the power.

Cause

Loadcell data error

Cause : The data acquired from loadcell at power-on or

software reset is incorrect.

Treatment : 1) Effect of noise is suspected. Check if there is a
device radiating the noise and have a treatment
to prevent receiving the noise.

2) The loadcell may be faulty. If the error keeps
occurring even with the power reboot for several
times, it is considered the loadcell is
malfunctioned. Please contact IAl.

Spurious absolute error

Cause : Home-return operation was not performed properly.
1) Work is interfering with peripheral equipment in
the middle of home return.
2) Encoder Error
Treatment : 1) Remove the interference.

2) Please contact IAl.

Electric angling
mismatching

Cause : This alarm indicates that the position deviation
counter has overflowed.

Treatment : The alarm occurs when the actuator cannot be
operated.
Confirm about the load conditions, that the work
does not interfere with any object nearby or the
brake has been released, etc.
If the error occurs even when the servo is ON, the
cable breakage or disconnection is considered.
Check the cable connection. Please contact IAl if
there is no failure in the cable and connector
connections.

0B5

Operation
release

Z-Phase position error

The position where the Z-phase is detected before the home
return operation, is out of the specified range.

Cause : Encoder Error

Treatment : Please contact IAl.

337

Bunjooyss|gnol] ‘6 .



9. Troubleshooting .

Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

oB7

Cold start

Magnetic pole
indeterminacy

Cause

Treatment :

: The controller detects the magnetic pole phase

when the servo is tuned ON for the first time after

turning ON the power. This error indicates that the

magnetic pole phase cannot be detected after the
specified period.

1) Contact error or breakage at the connector of the
motor relay 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) Large slide resistance of the actuator itself

1) Check the wiring condition of the motor relay
cable.

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 for abnormality in the 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.

0BA

0BE

0BF

Operation
release

Home sensor
non-detection

Cause

Treatment :

: This indicates that the home-return operation of the

actuator equipped with origin sensor (option except

rotary actuator) is not completed in normal

condition.

1) Work is interfering with peripheral equipment in
the middle of home return.

2) Large slide resistance of the actuator itself

3) Installation failure, breakdown or disconnection
of the home sensor

In the case that the work does not interfere with

anything, the cause 2) or 3) is supposed. In such

case, please contact IAl.

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 IAl.

Creep sensor not detected

Cause

Treatment :

: This indicates the actuator detected the creep

sensor (option) before detecting the origin sensor

(option except for rotary actuator), or the actuator

reached the mechanical end (or the actuator cannot

move anymore because the load is too large).

1) The position to apply the creep sensor is not
appropriate.

2) The creep sensor is faulty.

3) The cable is disconnected or the connector is
not plugged in properly.

4) The actuator cannot move due to heavy load
caused by interference.

1) Readjust the sensor installation position.

2) Replace the creep sensor.

3) Perform continuity check to see if the connector
is plugged in properly.

4) Check the interference and the transportable
weight and make sure there is no external force
applied.
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

0Co

0C2

Operation
release

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.

Overrun sensor detected

Cause

Treatment :

: This indicates that a signal from the OT sensor

(option) installed at the mechanical end is detected.

1) The actuator was moved by hand or received
external force while the servo was OFF (normal
detection).

2) The actuator was jogged or operated by
pulse-train in a condition where the home
coordinates were not yet established and thus
the soft stroke limit did not function correctly
(normal detection).

3) The home position achieved by home return is
not correct, or in the case of an absolute type
controller the coordinates have shifted due to an
inappropriate absolute reset position.

4) There is a mismatch between the sensor
characteristics and the setting in Parameter
No.19 “Overrun sensor input polarity”, or the
wiring layout is wrong.

5) There is a mistake in the mating of the controller
and actuator, or the settings in Parameters No.3
and 4 “Soft limit value” and Parameter No.77
“Ball screw limit length” are not appropriate.

If 1) or 2) is suspected, move the actuator in the

opposite direction by hand.

If this error occurred inside the effective stroke

range, 3), 4), or 5) is a likely cause.

If 3) is suspected, check the home position.

Conduct the absolute reset again if it is the absolute

type.

If 4) or 5) is suspected, please contact IAl.

0C4

Cold start

Exceeded allowable time
of exceeding torque
allowing continuous
pressing

Cause

Treatment :

: The continuous pressing time exceeds the time set

for parameter No.89 “Allowable time of exceeding
torque allowing continuous pressing”.

Check the sequence again.

Set the pressing time to be within the setting time.

0C5

Operation
release

lllegal transition command
in control system

Cause

Treatment :

: 1) Change the operation from the vibration

suppress control operation to the normal position
control operation.

2) Change the operation from the normal position
control operation to the vibration suppress
control operation.

Change the sequence so the next action is

conducted after confirming the positioning complete

signal (PEND) is turned ON for both cases 1) and

2).
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9. Troubleshooting .

Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

0C6

0Cs8

0CA

0CB

0CD

0CE

Cold start

Torque current
» Mismatching force feed
back

Cause

Treatment :

: The feedback from the loadcell has continuously

been larger than the rating motor output for 256 ms

or longer.

1) Check that there is no external force applied in
the direction to push back from the load side.

2) Review wiring of actuator and loadcell cables.

3) The actuator, controller or loadcell may be faulty.
Please contact IAl.

Overcurrent

Cause

Treatment :

: The output current in the power circuit section is

increased abnormally.

2) There is a concern of malfunction in controller
component (IPM).

This alarm will not be generated in normal

operation. If it occurs, insulation of the motor coil

may have deteriorated.

Check if there is deterioration in the insulation by

measuring the phase resistance between the

monitor connection lines U, V and W. The values for

the phase resistance should be almost the same.

There is a concern the insulation is deteriorated if

the values are different in large amount. Replace

the controller (PC board) or contact us.

Overheat

Cause

Treatment :

: This indicates overheat (95°C or more) of the

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.

(Note) This error would not normally occur. If it occurs, confirm
there is not 1) or 2) above. If the same error is issued
again even after confirming 1) or 2) is not in the
condition, it is considered to be a malfunction. Please
contact IAl.

Current sensor offset
adjustment error

Cause

Treatment :

. An error was found to the sensor in the status check

of the current detection sensor conducted at the

initializing process in the startup.

1) The current detection sensor or any of its
surrounding parts is faulty.

2) Inappropriate offset adjustment

A work (PC board) change or offset adjustment is

required.

Please contact |Al.

Emergency-stop relay

Cause

Treatment :

: A melt-down of the emergency stop relay inside the

controller.
The relay or controller must be replaced.
Please contact IAl.

Drop in control supply
voltage

Cause

Treatment :

: 1) The AC power supply voltage is low.

2) Faulty part inside the controller

Check the voltage of the input power supply.
In the case that the voltage is normal, please
contact IAl.
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

OCF

Operation
release

1/0 24V power supply error

Cause

Treatment :

: 24V power supply for PI1O is not connected. The

voltage is extremely low.
Check the connection and voltage.

0D2

0D3

Cold start

Motor power source
voltage excessive

Cause

Treatment :

: A breakdown of the part inside the controller is

considered.
If this error occurs frequently, the controller may be
faulty at high probability. Please contact IAl.

Motor power supply
voltage low

Cause

Treatment :

: 1) If the power source is shut off out of the

controller, servo-on command was made during
the power is shut.

2) There is a concern of a malfunction of the
controller internal components.

1) Check the controller external circuit.

2) If this error occurs often, there is a concern of a
controller malfunction. Please contact us.

0D6

Operation
release

FAN error detection

Cause

Treatment :

: The number of the FAN revolution has dropped to

the alarm level.

Check if the FAN is connected properly, and if this
alarm cannot be solved, degradation or malfunction
of the FAN can be considered. Replace the FAN.

0D7

Cold start

Belt breaking sensor
detected

Cause

Treatment :

: The belt of the ultra-high thrust RCS2-RA13R is

broken.
Belt must be replaced. Please contact IAI.

0D8

0D9

ODA

obC

Operation
release

Deviation overflow

Cause

Treatment :

: This alarm indicates that the position deviation

counter has overflowed.

1) The speed dropped or the actuator stopped due
to the effect of external force or overload.

2) The excited-phase detection operation following
the power-on is unstable.

3) The power supply voltage dropped.

4) Servo gain number is too small

5) There is a concern of malfunction in controller
component (IPM).

1) This error occurs when the actuator cannot be
operated as it is commanded. Check the load
conditions such as if the work is touching to the
surrounding object, or brake is properly
released, and remove the cause.

2) Overload can be concerned. Revise the
transportable weight and redo the home-return
operation.

3) Check for the source voltage.

5) Replace the controller (PC board).

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.

Feed back pulse error

Cause

Treatment :

: Feedback pulse data cannot be output within the

cycle.
Take proper measures against noise.

Pressing motion range
over error

Cause

Treatment :

. 1) After the pressing operation has complete, the

force to push back is too large and the pushed
back to the pressing start position (“Position” in
the position table).

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.
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9. Troubleshooting .

Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

0DD

Cold start

Drive mode error

Cause

Treatment :

: 1) Linear ABS Actuator was used in Pulse Train

Control Mode.

2) The actuator of field bus specification is started
after it is set to the pulse-train control mode.

1) Linear ABS Actuator cannot be used in Pulse
Train Control Mode.

2) The actuator of field bus specification cannot be
set to the pulse-train control mode.
Set the pulse-train mode change switch on the
front panel to OFF.

OEO

Cold start

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) Turn on the brake release switch to see if the
brake is released.

If the brake is not released, the brake itself may
be faulty, cable may be disconnected, or the
controller may be faulty. Please contact IAl.

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.

&Caution

Restart the operation after making sure to remove the cause.
If you cannot determine that the cause is removed completely,
wait for at least 30 minutes before turning on the power to
prevent the motor coil from burning.

OE1

Operation
release

Loadcell calibration error

Cause

Treatment :

: 1) Calibration command is issued during actuator

operation, temporary stop or pressing operation.

2) A calibration error occurs when calibration
command is issued.

3) The calibration command signal CLBR is set to
OFF before the completion of calibration.

4) Pressing command is issued without calibration.

1) Conduct the calibration in the actuator stop
condition.

2) Check whether a large load is applied to the
loadcell due to biting. Effect of noise is
suspected. Check the presence of noise source
around the loadcell.

3) In either of 3) and 4), check the sequence again.
Malfunction of the loadcell is considered.
Replace the loadcell. Please contact IAl.

OE2

Cold start

Loadcell communication

error

Cause

Treatment :

: There was a communication error during the

communication with the loadcell.

1) Review wiring of loadcell cables and others.

2) Effect of noise is suspected. Check the presence
of noise source around the loadcell.

3) Replace the loadcell if it may be faulty.

4) Replace the controller if it may be faulty.
In cases 3) and 4), please contact IAl.
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Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

OE3

Loadcell error

Cause

Treatment :

: Loadcell power error, hardware error such as board

overheat or EEPROM error occurs.

1) The effect of noise may be possible. Check the
presence of noise source around the loadcell.

2) Replace the loadcell if it may be faulty. Please
contact IAl.

OE4

OE5

OE6

Cold start

Encoder send error

Cause

Treatment :

: The data sending and receiving between the

controller and encoder is conducted by the serial

communication. This error indicates that the data

sent from the controller was not received properly at
the encoder side.

1) Effect of noise

2) One or more communication ICs installed on the
encoder board are faulty.

3) One or more communication Ics installed on the
controller board are faulty.

1) Interrupt the power to the peripheral equipment
and activate only the actuator. If any error does
not occur, it might be caused by noise. Take
proper measures against noise.

If 2) or 3) is the case, the encoder or controller must

be replaced.

If the cause cannot be specified, please contact IAl.

Encoder receipt error

Cause

Treatment :

: This shows the data was not received in normal

condition from the encoder side to the controller.
1) Cable breakage of encoder cable or connector
connection failure or noise.
(If the detail code in the error list of the teaching
tool is 0001H.)

2) Effect of noise.

(If the detail code in the error list of the teaching
tool is 0002H.)

3) Malfunction of component (communication part)

inside the actuator.

4) Afaulty part inside the controller (communication

part).

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 actuator. If any error does
not occur, it might be caused by noise. Take
proper measures against noise.

If 3) or 4) is the case, it is necessary to replace the

actuator (motor part) or controller.

If the cause cannot be specified, please contact IAl.

Encoder count error

Cause

Treatment :

: This error code appears when the encoder cannot

detect the position information properly.

1) The encoder relay cable or supplied actuator
cable is disconnected or its connector is not
plugged in correctly.

2) Foreign matter is deposited on the code wheel.

3) The position relationship between the code
wheel and photo sensor changed due to shaft
center shift caused by application of excessive
external force, etc.

4) Faulty encoder board component

1) Check if any wire breakage on a connector and
the condition of wire connections.

For the case of 2), 3) or 4), it is necessary either to

clean the code wheel, adjust the installation

position, replace the motor unit or replace the
actuator. In any case, please contact IAl.
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9. Troubleshooting .

Alarm
Code

Alarm
Level

Alarm Name

Cause/Treatment

OE7

OEB

OEE

OEF

OFO0

Cold start

A-, B- and Z-phase wire
breaking

Cause

Treatment :

: Encoder signals cannot be detected correctly.

1) The encoder relay cable or supplied actuator
cable is disconnected or its connector is not
plugged in correctly.

2) The encoder itself is faulty.

1) Check if any wire breakage on a connector and
the condition of wire connections.

If the cables are normal, faulty encoder is

suspected. Please contact IAl.

Battery-less ABS error

Cause

: It is a condition that the battery-less absolute

encoder has not detected the position information
properly.

Treatment : Check if there is any breakage on the connectors

and the condition of connections.

Malfunction of the encoder can be considered if
the cables are in the normal condition. Please
contact IAIl.

Absolute encoder error
detection 2

Cause

Treatment :

: This is the condition where the position information

can not be detected in the absolute encoder.

1) Voltage drop of absolute battery.

2) The encoder relay cable or supplied actuator
cable is disconnected or its connector is not
plugged in correctly.

1) Check the PIO battery alarm output (*BALM) and
when it is turned OFF, replace the absolute
battery with new one.

2) Check if any wire breakage on a connector and
the condition of wire connections.

Whichever action is taken under 1) or 2), an

absolute reset must be performed.

If the cables are normal, faulty encoder is

suspected. Please contact IAl.

Absolute encoder error
detection 3

Absolute encoder is not detecting the position information
properly. (ABS encoder overspeed error)

Cause

Treatment :

: This error occurs in such cases as the speed

exceeded the tracing acceleration speed limit in the
drop by the brake release at the power cutoff of the
absolute type vertical axis. (This condition should
not occur in normal conditions of use. Take
sufficient note on forced brake release.)

If the error is occurred, it is necessary to absolute
reset.

Driver logic error

Cause

Treatment :

: Exceeded load, parameter (motor type)

mismatched, noise, malfunction of controller, etc.
Please contact IAI.

OF1

Operation
release

Field bus link error

Cause

Treatment :

. This error occurs when the link of the fieldbus is

disconnected in a fieldbus type controller.

It can be considered that there is a setting error in a
fieldbus related parameter, setting error in the
master, connection error in fieldbus cable or
interruption by noise.

O0F2

OF3

Cold start

Field bus module error

Cause
Treatment :

: AField bus Module error was detected.

Check the Field bus related parameters.

Field bus module not
detected

Cause
Treatment :

: Field bus module not detected.

If the error cannot be resolved even after putting the
power on again, please contact us.

344




Alarm

Alarm

Alarm Name Cause/Treatment
Code Level
OF4 Mismatched PCB This controller uses a different print circuit board depending on
the motor capacity.
The PCB is not applicable for the connected motor in the startup
check.
Cause : The actuator may not match the controller. Check
the model.
Treatment : Should this error occur, please contact IAl.
O0F5 Nonvolatile memory write |t is verified at the data writing process to the non-volatile
verify error memory that the data inside the memory and the data to be
written are matched. There was a mismatch detected in this
process.
Cause : Faulty nonvolatile memory.
Treatment : When the error is caused even when the power is
re-input, please contact IAl.
OF6 Nonvolatile memory write | There is no response in the specified time duration during the
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) Faulty CPU
2) Malfunction due to noise
Treatment : When the error is caused even when the power is
re-input, please contact IAl.
OFB FPGA error The FPGA is not operating properly.
Cold start | (Faulty component) Cause : 1) Malfunction due to the effect of noise, etc.
2) Faulty FPGA
3) Faulty circuit component around the FPGA.
4) Inappropriate board installation in the controller.
Treatment : Turn the power off and reboot.
If the error occurs again, check for presence of
noise.
If a spare controller is available, replace the
problem controller with the spare controller. A
recurring error with the spare controller suggests
presence of noise.
If the cause cannot be identified, please contact IAl.
100 to M Alarm on teaching tool [Refer to the Instruction Manual of teaching tool.]
1FF essage
200 to | Operation | Alarm on teaching tool [Refer to the Instruction Manual of teaching tool.]
2FF release
3g|9|:t° Cold start Alarm on teaching tool [Refer to the Instruction Manual of teaching tool.]
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Chapter 10 Appendix

10.1 Way to Set Multiple Controllers with 1 Teaching Tool

It is usually necessary to connect the teaching tool to the controllers one by one when making a
setup to multiple controllers with one unit of teaching tool. In this section, explains how to
perform the settings without connecting and disconnecting the plug.

* Requisite devices :
(1) SIO Converter (RCB-TU-SIO-A or RCB-TU-SIO-B) : 1 unit

(2) Controller Link Cable (CB-RCB-CTL002) : Required by the number of controllers
Accessories ( 1) 4-way junction (Manufactured by AMP 5-1473574-4) 21 unit

2) e-CON Connector (Manufactured by AMP 4-1473562-4)  : 1 unit

3) Terminal Resistance (220¢, with a e-CON connector) ;1 unit

Instead of the e-CON cable attached to the controller link cable, a terminal block may be used.
In this configuration, disconnect the e-CON connector from the controller link cable.

10.1.1 Connecting Example

Shown below is an example of connection.

PERSONAL fgptsig:)ware
SOVLLIEN | R5232C-compatible <RCM-101-MW>
<RCM-101-USB>

USB-compatible

—

()

Teaching Pendant

I 1A

Cable included in PC software
<RCB-CV-MW, CB-RCA-SIOooo>
<CB-SEL-USB030, RCB-CV-USB, CB-RCA-SIOooo>

= .

SIO Converter (with Terminal Resistor)
[Tl <RCB-TU-SIO-A> Vertical
<RCB-TU-SIO-B> Horizontal

L [ e-CON Connector (Manufactured by AMP 4-1473562-4 : Housing Color Green)
* [J e-CON Connector (Manufactured by AMP 3-1473562-4 : Housing Color Orange)

Junction (Manufactured by AMP 5-1473574-4)

O]

To be prepared by customer. GN
a ri'l =
\C %

7

Terminal Resistance
R =220Q

Controller Link Cable
<CB-RCB-CTL002>

Axis No. Setting : 0 Axis No. Setting : 1 Axis No. Setting : n-1

1st unit 2nd unit nth unit
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10.1.2 Detailed Connection Diagram of Communication Lines

Double Shield Cable(ete
SIO Converter oo o e ;aTa?yo Cabletec Corp. 4-way Junction (Manufactured by : 5-1473574-4)

HK-SB/20276XL (A) (B)
4,95 wwe) [ 1 .. -
(SGA) A | / - V| | . /f\f : SGA
| P b 20 | | 12 Vo V!
Touch Panel Teaching  |(SGB) B "E'( L) : VA ' = )-E__ _T( - ! oV SGB
or , | . I I I ' ' Lo b
Teaching Pendant ! H b o | 1 ' i - .
oV | m /’\, ; 3| ic|mi3 - /’\. . ov
S mimion || SR VAR : o VAR,
Eiﬁié’ﬂfe'r | Bpin w4 et NG PN L SERERRi <«~———> Shield
— Class D grounding ! ! e-CON Connector
( +4-1473562-
o Manufactured by : 4-1473562-4)
-CON Connector Cover Color : GN
(Manufactured by : 4-1473562-4) Controller
Housing Color : GN .
SCON 1st Unit Link Cable SCON 2nd Unit
SIO Connector CB'RCBQCV;VTLOOZ SIO Connector
SGA L (|m-1 YW LI oy - 1 m]tscA
SGB"i'(-EZ OR 25- )'i" __i_(-EZ OR 25-'>f-'SGB
GND-H|m1? BL O |y i |3 BL 7 w|sileND
Controller
Link Cable t—— e-CON Connector
CB-RCB-CTL002 (Manufactured by : 3-1473562-4)

Cover Color : OR

(Note 1) Apply a 2-pair shielded cable.
When connecting a cable other than recommended to (A) and (B), make sure to use a
vinyl cable dedicated for control devices with the sheath outer diameter from 1.35 to
1.60mm. Using cables with outer diameter out of the specification may cause poor
contact to occur.

10. Appendix .

&Caution : When cables with outer diameter out of the specification are used, use a
terminal block instead of 4-direction junction. In this configuration, disconnect
the e-CON connector of the link cable. If an error possibly caused by poor
contact occurs frequently, replace the junction with the terminal block.
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10.1.3 Axis No.Setting

Set an axis number by using the axis number setting
switch on the front panel.

Adjust the arrow to a

desired position using a . @m
flathead screwdriver. ‘”@o
[ee]
rg 2

:

100,
0,

[SISSIE|

EEOH

[eoocooodlep s s W‘E_ﬂ oooc] o]

o 08

&Caution : The axis number must be unique.
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10. Appendix .

10.1.4 Handling of e-CON Connector (How to Connect)

Clamp Lever 1) Check the applicable cable size.
Pin No. / Check the applicable cable. If it is not applicable,

ﬁ—/ﬁ——j it may cause a connection failure or a breakage

i of the connector.
) 2) Check the pin numbers, do not reveal the
i HEN i sheath, and insert the cable till it reaches the
end.

Wire Revealing the sheath may cause a failure such
as short circuit or cable fall out.

4 321

==

Wire

/
=

.

Press
welding
[
Al e9.e9 L
e ~ Press
T

OO &

Press
3) Use a (generally purposed) parallel plier with the

width of 10mm or more to press-weld the cable
from top and bottom.

Use the parallel plier from the direction of
grip it while checking the condition of
5 press-welding to make sure the press is in right
L@@@@L angle and press it until it becomes completely
flat to the housing.
gunQd If the inserting is not enough, it may not be able
to attach to the socket or may cause a contact
failure.
4) After finishing the press-welding, pull the cable
lightly to confirm that won’t come out.

&Caution :

1) e-CON connector cannot be reused once the press-welding is failed. Use a new
connector to retry the press-welding.

2) When connecting to the socket, hold the connector with care not to touch the clamp lever,
insert the connector in parallel to the socket until the clamp lever makes a “click” sound.

3) After joining to the socket, do not pull the cables or pull the connector without releasing
the lock of the clamp lever.
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10.1.5 SIO Converter

The SIO converter converts the communication mode from RS232C to RS485 or vice versa.

6) LED Indicators
for Monitoring

7 N t
2) Link-connection )e-CO (‘Jonnec or1) Power/Emergency Stop

Terminal Board (TB1) Terminal Board (TB2)

24 —

.J-i JE é = E
L
BD|[D)|| 7=
A B
R — l 0
LECH LED2
oo/ & [
3) D-sub, 9 -pin Connector ) pORT Switch

4) Mini DIN, 8-pin Connector

1) Power/Emergency Stop Terminal Board (TB2)

Symbol Description

EMG1, EMG2 |Turn the PORT switch ON to output the emergency stop switch signal, OFF
to short-circuit EMG1 and EMG2.
When applying the emergency stop switch of the teaching pendant to the
emergency stop of the system, obtain the signal from here.

24V Positive side of the 24V DC power supply (Power supply for the teaching
pendant and conversion circuit.)

oV Negative side of the 24V DC power supply

FG Frame ground

(Note) OV is connected to the pin No. 7 (GND) on the communication connector for the controller.

+ Connection method
Use a connection cable satisfying the following specifications :

ltem

Specification

Applicable wire

Solid Wire : ¢O 8 to 1.2mm/Stranded : AWG Size 20 to 18
(0.5 to 0.75mm?)

Stripped wire length | 10mm

Use for Continuity Check Insert a flathead scewdriver with a bit size of approx. 2.6mm.
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10. Appendix .

2) Link-connection Terminal Board (TB1)
This is the connection port to obtain communication connection with the controller.
Connect terminal “A” on the left side to communication line SGA of the controller. (Terminal A
is connected to pin 1 of (7) internally.)
Connect terminal “B” on the right side to communication line SGB of the controller. (Terminal B is

connected to pin 2 of (7) internally.)
Use a twisted pair shielded cable for the connection of SGA and SGB to TB1.

3) D-sub, 9-pin connector
A connection port with the PC. (RS232C)
It is used when the operation is conducted with using SIO communication.

4) Mini DIN, 8-pin connector
This connector is connected to PC software, teaching pendant or touch panel teaching.

5) PORT Switch
The PORT switch is used to exchange enable/disable of connector (4).
Set the switch to ON if connector (4) is used or OFF if not used.
The switchover of valid/invalid on the teaching pendant is held at the same time as the
emergency stop button switch signal output (between EMG1 and 2).

6) LED Indicators for Monitoring
LED1 : Lights/blinks while the controller sends signals.
LED2 : Lights/blinks while signals are sent from the RS232C connector.

7) e-CON Connector
It is used when connecting to the controller with e-CON connector without using 2).
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10.1.6 Communications Cable

1) Controller Link Cable (CB-RCB-CTL002)

Controller Side
200mm

' ' e-CON Connector

8 |: = || | — 3-1473562-4

(Housing Color : OR)

== Mini DIN Connector

Signal
SGA
SGB
+5V
ENB

EMGA

+24V|

GND
EMGB

=
o

Signal
SGA
SGB
GND

YW
OR

AlwIN|—

BL

oo\nmm.uwm—\g

10.1.7 External Dimension

(45)

]
IJIJ‘Elh'I

(53)

102

TTH D
LRl b=

= =

(Leg Element Bottom Side) (Leg Element Top Side)
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10. Appendix .

10.2 Conformity to Safety Category

[1] System Configuration

When it is necessary to construct a system complied with Safety Category (ISO12100-1), use
SCON-CGB Controller. Also, choose one from below for a teaching pendant.

(1) TB-02D or TB-01D/-01DR (Touch Panel Teaching)

(2) CON-PGAS (Touch Panel Teaching)

Also, TP adapter (Model : RCB-LB-TGS) is required.

The system can conform to up to safety category B to 4 (ISO13849-1) by changing connections
of system 1/O connectors.

[Connection of TB02D/TB-01D(R) and SCON-CGB]

Controller .
Adaptor for the Teaching Pendant System 1/0O Connector
lo] RCB-LB-TGS (Front (ENB) is bottom side,
s [ and rear (EMG) is rear side)
: )
il g | Controller Adaptor R ¥
Connection Cable I .
@ L Model:CB-CON-LBoono p— EEE,}" EEEZ,:" Safety Circuit
1C 7 ] e 1l T T L (relay,
B iA} Corporation ([M- 01l safety relay)
z ’g NAOE W ulF:: ' ik
el 8 '
ole] [F ] T
Ay

Touch Panel Teaching
TB-02D or TB-01D(R)
or CON-PGAS

I 1a1

IIIIIIIIIII-

Dummy Plug
DP-4S

& Caution: Make sure to put in the dummy plug DP-4S to the adapter for a teaching
pendant when a teaching pendant is not connected.
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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. For example, to

supply power to the safety circuit, do not use the power supply driving our robo-cylinder

controller ACON or PCON.

It is the risk prevention treatment preparing for the cases such as the operation error of the
safety circuit caused by not enough power capacity.
(2) Specification of system 1/O connector for TP adapter

Connector Name System 1/0O Connector Applicable Wire
Upper side | Cable side FMC1.5/6-ST-3.50°° "
(EMG side) | TP adapter side | MCDN1.5/6-G1-3.5P26THR Phoenix Contact | AWG24 to 16
Lower side |Cable side FMC1.5/6-ST-3.50"° ") (0.2 to 1.25m?)
(ENB side) | TP adapter side | MCDN1.5/6-G1-3.5P26THR
Pin No. | Signal name Description
1 EMG1- Emergency stop contact 1
2 EMG1+ (30V DC or less, 100mA or less)
Upper side 3 EMG2- Emergency stop contact 2
(EMG side) 4 EMG2+ (30V DC or less, 100mA or less)
5 EMGIN Emergency stop detection input
6 EMGOUT 24V power_sup_ply 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 §4V power supply output for enable
etection 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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10. Appendix .
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e Upper side (EMG) connector e Lower side (ENB) connector

EMG1- ] ENB1- P—
EMG1+ ( ENB1+ —
EMG2- ( ENB2- —
EMG2+ (] ENB2+ o
EMGIN ! ENBIN

EMGOUT - ENBOUT -

Wiring|Color| Signal |No. Wiring|Color| Signal |No.
YW |EMG1- 1 YW |ENB1- 7
YW|EMG1+ |2 YW |ENB1+ |8

AwG24| — [EMG2- |3 AwG24| — |[ENB2- |9
— |[EMG2+ |4 — |ENB2+ [10
YWI|EMGIN |5 YW |[ENBIN |11
YW|EMGOUT| 6 YW [ENBOUT |12

| 4

Upper Lower
side side

TP Adapter Side View

(3) Connection of dummy plug of TP adapter
When operating the controller with AUTO Mode, make sure to connect the enclosed dummy

plug (DP-4) to TP Connector.

(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.



[3] Examples of Safety Circuits
1) In case of category 1

TB-02D or TB-01D(R)
(or Dummy plug : DP-4S)

I jA1

Connection Cable CB-CON-LB***

RCB-LB-TGS
[ =
=) 2 + +
Z &L 420 Z2Z Q8 A& = =
2 E S S o008 000
zZ z z zZz z zZ = =2 =2 =2 =2 =2
W 0 W WwwwuWwod oo
| I— | I I E— 1
| I | ) NN SN A | |
B B B E NN NENEERNB&
L N - - A — \|/
Nl =| @ @ o ~ ©of I‘a
= =358
24V .iﬁ -
s e
..lg i‘ﬂ-j
i "%é

Motor Power Supply @
SCON : 100V AC/200V AC

Solenoid Contactor

L1

Controller
e SCON

L2|

- Supply|

> Motor
Power
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- Detailed category 1 circuit example

TP SG 1 RCB-LB-TGS SCON
L
v 1 1
SGA 2l . = = SGA
SGB 3w = |2 2 im SGB
‘RTS 13 - — . - 3 3 - 5v
CTS 14 L
- : \R L | 4 4] EMGSTR
YT
Emergency Sg&éw [ _ s 50 EMGA
—— - 9 m = = VP24
LEMGH 12 - 6 6 T24V & TP Connection Detecting
[ |1
EMG2- 6
| - e e K T
etection
_LEMGZ" Slim 8 8| i|. |emés T24V... Output
= - Bypass relay...OPEN
Enable SW 9 9 TP Not Detected
..... EMB1- 23| - .| T24V...Not Output
\\ Bypass relay...CLOSE
EMB1+ 24 - System 1/0
Connector
—HEMB2- 25|
= 1
\ EMB2+ 22| i
_— - 2
DC24V+ 7 3 E24v
A = L (i =)
T__DC24vV- 26| | 4 - *EMGSTR
& = = . -
Shell 1z & |l |32 & |als |
= - > o | oMo | afa|lo |6 | 0N | Oonme | o R]L..
= g 22122122 (2]2 |25 |2 x[5]
o oL |l |w|o|ofL |oiD |od
L L B L L B D i EMGRYRLS
™ = I~
I \Y
g - 2 o © ~ © (o] < el ~N ~
24V 24V
>
x R g
© o ® Lz5e
2 2 (7353
@ 2 &
o . =
O. [
< a8
o R
= yA I A fofo

Solenoid Contactor

Motor Power
Cutoff Relay

L1
2 ] : | Regulator DC Bus

100V AC/ @
200V AC

i

External Emergency
Stop Circuit
Category 1
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2) In case of category 2

TB-02D or TB-01D(R)
(or Dummy plug: DP-4S)

I jar

Connection Cable CB-CON-LB***

RCB-LB-TGS
= =
> " 5
O Z & + + + 0 Z & & o2
2228 502000000
Gt 4 zz=z3=33=3=3 =
A« oW wwwww ww
- - - O 0 N~ © 1 T M N
T T T B [
IO | S I A |
I I B NN NN EE NN
R — \J\J\r/k
‘qx—omoor\tomvmm‘v
EnableSWii -
R ;Y| | Emergency stop SW
I ]

G9SA-301

G9SA-301
(OMRON)

L1

Controller
e SCON

L2

laYa)

Solenoid Contactor ~ Solenoid Contactor

Motor Power Supply
SCON : 100V AC/200V AC

E_,Motor
==1»> Power

Supply
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- Detailed category 2 circuit example

360

T so - RCB-LB-TGS SCON
¥ - 1
SGA 2 - L - SGA
sGB 3l im - 2] sGB
‘RTS 18] — 3 im 5v
cTs 14] i
- 4 - EMGSTR
Emergency Stop SW
501 EMGA
= EMG1- 9 - - VP24
\ EMG1+ 12] | 6 T24V TP Connection Detecting
= - -,
{EMG2: 6 gy - aam A
T TP Detection
_}EMG2+ 5| iy - 8 EMGB T24V...Output
- Ll Bypass relay...OPEN
Enable SW 9 TP Not Detected
~-==o EMB1- 23| i [ LI D) T24V...Not Output
Bypass relay...CLOSE
EMB1+ 24| 1 System /0
Connector
‘ EMB2- 25| i
= 1
\ EMB2+ 22 =
= 2
- [
DC24V+ 7 3 E2av
- [ =
T __DC24V- 26| i 4 - *EMGSTR
- = - -
Shell 3l zl&lali]lel3lZ2ld&]alE s
— mp— |l ama | afe|a oMo |lome | o
= g 22212122 \2[]2 202 |2
w w w w w w w w w w w w
[ I I I | [ | | I I I | ; EMGRYRLS
2 2R
Enable SW 3’3’3 iJ71Emergency Stop SW
| AW
I L
I I .
24V
GISA-301
(OMRON)
1
2
3
3
5
6
e
@NG:
24V | 24V
T T 1
2
3
b
5
6
Motor Power
100V AC/ Cutoff Relay
200V AC P
: DC Bus,
~ "
) L2 | m Regulator

Solenoid Contactor - Solenoid Contactor

External Emergency
Stop Circuit category 2|




3) In case of category 3 or 4

TB-02D or TB-01D(R)
(or Dummy plug: DP-4S)

VY |

Connection Cable CB-CON-LB***

RCB-LB-TGS
— =
) 2 + +
Z L 40 Z2 Q8 Q& = -
8 T O m@omomO00 0000
z Z zZz zZ zZ Zz2 =2 =2 =2 =2 =2 =2
U W0 W WwuowWwuwoouw
| | | | | | | | | | | |
I I | [ | [ | [ I I [
I I f B NN NERE RO
A
For Category 4, insert N | Q@ ®|~j© v ’“’ LN -
Reset Switch as shown N S P - |
in the diagram. AN 3 N I e &
For Category 3, layout R I R } I Stop SW
the wiring without \ . L)l ki
inserting Reset Switch. N !
\\\\\\*ﬁggsw

For Category 4, make
the connection of A
and B open. [ —
For category 3, make | —T1
a short circuit G9SA-301
between A and B. (OVRON)

24v | 24V

L1

Controller
e SCON

Motor

L2

Solenoid Contactor ~ Solenoid Contactor

Motor Power Supply
SCON : 100V AC/200V AC

')

=13 Power

Supply|
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- Detailed category 3 or 4 circuit example

7 sg 4 RCB-LB-TGS SCON
v 5 B 1 1
SGA - = - SGA
sGB S| -2 2 - sGB
‘ RTS 13] i — -3 3 i sv
CTS| 14| il 4 i EMGSTR
Emergency Stop SW
5 5 EMGA
oo EMG1- 9| i = = VP24
\ EMG1+ 12] i 6 6 T24V TP Connection Detecting
- | || ;P
EMG2- 6| i
‘ B - T Ty TP Detecti
etection
_LEMGZJ' 5| i _ s 8|, [EmEB T24V...Output
- Bypass relay...OPEN
Enable SW 9 9 TP Not Detected
---- EMB1- 23 | -|> T24V...Not Output
\1_ Bypass relay...CLOSE
EMB1+ 24 System 1/0
EMB2 25 Connector
[ - = 1
\ EMB2+ 22| | =
- 2
[
DC24V+ 7] 3 = E2‘4V
+ - L J—
li p—
T__DC24V- 26| | 4 = *EMGSTR
o = = = . . -
Shell lzlalali[|3 |2 l&|als]|s
= - > @O O |0 |6 |OMO |OMO | O
= S| = }ﬁ slzslz(z 22|23
w w w w w w w w w w w w
L | DO B BN B B B | | EMGRYRLS
2 3
For Category 4, insert Reset o=
Switch as shown in the diagram.
For Category 3, layout the wiring R oy Stop SW
without inserting Reset Switch. s

X
s}
c
@
o
o
<
o
~

For Category 4, make the

connection of A and B open.
For category 3, make a short [
circuit between A and B.

G9SA-301
(OMRON)

24| 24v|
T T 1
2
3
1
5
8
Motor Power
AC100V/ Cutoff Relay
AC200V

Ll g DC Bus
) 2| I Regulator
| I el
External Emergency
Stop Circuit category 4

Solenoid Contactor ~ Solenoid Contactor
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[4] TP Adapter and Related Components
TP adapter external dimensions

1)

25

1©

65 )
(O]
RCB-LB-TGS
SYs 170 ||
EMGOUT] ENBOUT
COVTRALLER B exoar w| ©
- ENGe- | ENBe- < | W0
:A‘D: IN JAPA:IW' Eﬂ'zt a:]lt
P B
1
o] I——7=0
2-03.5
L )
oo
48 85 1©
T
Frr :.::‘ L
! TS
i ' o
| ' o
S i
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10. Appendix .

2) Connection Cable
e Controller/TP Adaptor Connection Cable
Use this cable to connect the controller and TP adapter (RCB-LB-TGS).
Model : CB-CON-LBO005 (standard cable length : 0.5m)
Maximum cable length : 2.0m

CN1 CN2
I ij]
Fle []J——=o = kil e
- LBk 3k 3k
CNA [CB-CON-LB \ CN2
Color [Signal | No. No.|Signal| Color
BR [SGA | 1 1 |SGA| BR
YW |[SGB | 2 2 |SGB | YW
RD |5V 3 3 |5V RD
OR |EMGS | 4 4 |EMGS | 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 (mold casting) 8PIN MIN DIN Connector (mold casting)
Contact : MD-SP2240 (J.S.T. Mfg.) x8 Contact : MD-SP2240 (J.S.T. Mfg.) x8
Metal shell : MD-PS8T (J.S.T. Mfg.) Metal shell : MD-PS8T (J.S.T. Mfg.)
Housing A : MD-PI8A (J.S.T. Mfg.) Housing A : MD-PI8A (J.S.T. Mfg.)
Housing B : MD-PI8B (J.S.T. Mfg.) Housing B : MD-PI8B (J.S.T. Mfg.)
Cover : MD-PCC8T-S2 (J.S.T. Mfg.) Cover : MD-PCC8T-S2 (J.S.T. Mfg.)
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3) Dummy plug

Connect a dummy plug to the teaching pendant connecting connector.
Make sure to connect a dummy plug if the AUTO mode is specified.
Without the connection, it will be the emergency stop condition.

Model : DP-4S

DP-4S

Plug : HDR-E26MAG1+

Signal  |No.
GND 1
EMGS 2
VCC 3
DTR 4
EMGOUT2 | 5
EMGIN2 6 :| \
NC 7
RSVCC 8
EMGINT1 9
NC 10
NC 11
EMGOUTT |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 :| j
ENBTBX2 |[25———
GND 26

Short-circuit processing.
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10. Appendix .

10.3 Specifications for Safety Type STO/SS1-t
10.3.1 About STO/SS1-t Functions

STO/SS1-t feature is a feature that turns OFF (shuts off) the motor energy supply on the
electronic circuit inside the controller. In this production there prepared with two types, STO type
and SS1-t type. In purpose of such as vertical axis, use SS1-t type which has long reaction time,
and a workpiece can be prevented from dropping due to delay of retaining brake operation during

the safety torque cutoff feature operation.
Shown below is about STO/SS1-t features.

Type Contents

Remarks

response to the status of the input signal.

It cuts off the energy supply to the motor on the cutoff circuit
STO inside the controller after the reaction time (8ms or less) in

condition of the input signal.

It cuts off the energy supply to the motor at the cutoff circuit

inside the controller after the reaction time has passed .
SS1- (500ms or less) by controlling the motor in response to the should not be included to

This control operation

the safety features.

1) The behavior of STO/SS1-t follows the stop category “0” in IEC/EN 60204-1.
2) This function is expected to be used to prevent unexpected reboot.

10.3.2 Applicable Standards

The STO/SS1-t function in SCON-CB Controller should be applicable for the safety standards

stated below.

¢ ISO/EN I1SO 13849-1 Category3 PLe
¢ [EC 61508 SIL3

¢ IEC/EN61800-5-2

e IEC/EN62061 SIL CL3

10.3.3 Caution

In order to prevent injury or damage to peripherals, read the following basic caution notes related

to safety carefully.

¢ Installation, startup, repair and other related works of the e

installed should only be permitted to a qualified operator

(N

quiPment that this device is
ote 1

e The qualified operator MNote ) should be familiar with the law of the country where the
equipment that this device is installed is to be installed, especially with the standards

described in this technical document.

¢ In order to perform startup of the equipment, programing, setup and maintenance in
conformity with the safety standards, the staff who works on the equipment has to be

permitted by the company which he/she belongs to.

Note 1: An operator who is capable for construction of equipment and maintenance

accident or a fatal accident.

& Caution: Installing inappropriately the safety related device and systems could lead the
operation condition not guaranteed in safety, which could end up with a serious
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10.3.4

Residual Risk

In order to ensure the safety, it is necessary that you have the risk evaluations and determine the
residual risks on the whole mechanical equipment. The equipment organizer should take all the
responsibility for the risk evaluation and the related residual risks. Below shows the residual risks
related to STO/SS1-t functions. IAl will not take any responsibility on damage or injury caused by
the residual risks.

(Note) In order to satisfy PL e in EN ISO 13849-1 and SIL3 in IEC 61508, it is necessary to have

(1)

@)

(4)

®)

(6)

()

(8)

9

the host device monitor the EDM signals. It should be categorized as PL ¢ and SIL1 if EDM
signals are not monitored by the host device.

STO/SS1-t functions are the functions to disable the performance to supply energy to the
servomotor electrically, but not to shut off the connection between the controller and the
servomotor physically. Therefore, STO/SS1-t functions are not capable of removing the
risk of electric shock.

STO/SS1-t functions are the functions to disable the performance to supply energy to the
servomotor electrically, but not to guarantee the process of stopping control or speed
reducing control of the servomotor.

STO/SS1-t functions would not guarantee that the motor should not be moved by an
external force or other influences. Power supply to the servomotor should be cut off when
this feature gets activated while the servomotor is in rotating operation, however, the
servomotor may continue to rotation due to force of inertia. It is required to have a system
designed to consider safety to avoid any danger before the servomotor completely stops.

The servomotor should move due to gravity when it is used on a vertical axis. In such a
case, it is recommended to select an option equipped with a brake. Also, note that the
brake circuit, dynamic brake and retaining brake on the controller are not the safety related
parts. (Refer to following page)

Read carefully the instruction manuals for individual safety related devices so installation,
wiring and adjustment can be performed appropriately.

Make sure to use products that safety is confirmed or satisfy the safety standards for the
components (devices) used in the safety circuit.

Safety would not be guaranteed unless installation or adjustment of the safety related
components in the system completes.

When replacing the controller, make sure the new one is the same model as the one
before replacing. Make sure to check the performance of the functions before starting the
system after installation is complete.

Make sure that risk assessment is conducted on devices or on the whole equipment.

(10) In order to avoid accumulation of failures, it is recommended to check that there is no loss of

function in a certain period of time based on the risk assessment on the device or equipment.

m Once or more in every three months in order to satisfy SIL3 PL e Cat. 3
m Once or more in every one year in order to satisfy SIL2 PL d Cat. 3

(11) If the power module inside the controller causes a vertical short-circuit fault, the

servomotor axis would turn for 0.5 times at the maximum. If it is a linear motor, it would
move for distance of a magnetic pole pitch.

(12) The input and output signals of STO/SS1-t functions should be supplied from the power

source of SELV (separated/safety extra-low voltage) isolated with reinforced isolation.
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[Reference Data]

Amount of Slider Drop when STO Type or SS1-t Type Mounted in Vertical

The servomotor should move due to external force (gravity) when an actuator is installed

vertically.

STO type allows slider drop due to gravity during the reaction time of the electromagnetic brake.
Shown in the list below is a value (reference) of drop when STO/SS1-t is input while the servo
is turned ON (actuator stops at this moment) with an actuator installed vertically (with load).
Consider this in order to have a risk evaluation.

Example) Amount of Drop When 6kg Load Applied to SSPA-MXM-1-400-40-*

Type Amount of Drop Remarks
sSTO Approx. 4mm Dropped durln_g reaction time of
electromagnetic brake
SS1-t Approx. 0Omm

* The amount of drop may differ depending on actuator type, load and so on.
* Values shown above are that figured out from actual measurement, which would not

guarantee the values.

* It is recommended to use SS1-t when an actuator is to be installed vertically.
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10.3.5 Specifications

10.3.5.1 Safety Parameters

As our product will be a part of the constructions in an equipment, calculation of SIL/PL of the

whole equipment should consider the values stated in this section.

ltem Standard Performance Level
Safety Integrity Level IEC 61508 SIL3
y integrity Lev IEC 62061 SILCL3
Probability of dangerous failure per hour :Eg g;gg? PFH = 4.24 x 10 7% [1/n]

Performance Level

EN ISO 13849-1

PL e (Category 3)

Mean time to dangerous failure of each channel

EN ISO 13849-1

MTTFd: High

Average diagnostic coverage

EN ISO 13849-1

DCavg: Medium

Stop category IEC 60204-1 Stop category 0
Safety function IEC/EN 61800-5-2 STO/SS1-t
Mission time IEC 61508 10 years
Hardware Fault Tolerance IEC 61508 HFT =1

(Note) In order to satisfy PL e in EN ISO 13849-1 and SIL3 in IEC 61508, it is necessary to have
the host device monitor EDM signals.

10.3.5.2 Functional Block Diagram

il

A 4

A 4

A 4

A 4

Monitor Signal —<+—

Circuit

A 4

Safety Requirement - Cutoff —
Input Signal 1 @ ircui E
P 9 % Circuit High-Side -

(2] Base Power ¢ -
o Supply
< E C
Qo I n
= E C
5

Safety Requirement - | Ccutoff —

Input Signal 2 £ "| Circuit -
s} Low-Side L—
g Base Power -—-E—
= Supply
= C
o
O A A 4 ’ ™
Q Monitor _<E—

A 4

Power Module

Servo
Motor

AL
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10. Appendix .

10.3.6 Operating Sequence

10.3.6.1 STO Type Operating Sequence

[Normal Operation]

Safety Requirement ON

Input Signal 1
(/SRI1) OFF
Safety Requirement ON

Input Signal 2
(/SRI2) OFF

Energy Supply to

motor OFF

Monitor Signal
(EDM) OFF

Number of Motor Revolution

[Operation in Fault]

Safety Requirement ON
Input Signal 1

(/SRI1) OFF

Safety Requirement ON
Input Signal 2

(/SRI2) OFF

N

Energy Supply to ©

motor OFF

Monitor Signal ON

(EDM) OFF

Number of Motor Revolution

370

STO Cancelled

STO Cancelled

STO On-Going

STO Cancelled

STO Cancelled

STO On-Going

Reaction Time: 8ms or less

Internal Circuit Latency:
Few milli-seconds

STO Cancelled

Dynamic Brake

e

STO Cancelled

STO On-Going

STO Cancelled

Reaction Time: 8ms or less

Monitor signal remains OFF

Internal Circuit Latency:
Few milli-seconds

Dynamic Brake

/




10.3.6.2 SS1-t Type Operating Sequence

[Normal Operation]

SS1-t Cancelled

SS1-t Cancelled

SS1-t Cancelled

ON
Safety Requirement
Input Signal 1 SS1-t On-Going
(/SRI1) OFF
ON SS1-t Cancelled
Safety Requirement
Input Signal 2 SS1-t On-Going
(/SRI2) OFF
N
Energy Supply to ©
motor >
OFF Reaction Time: 500ms or less
Monitor Signal ON
(EDM) OFF
Control Operation
Dynamic Brake
Number of Motor Revolution

Internal Circuit Latency:

Few milli-seconds

[Operation in Fault]

SS1-t Cancelled

Safety Requirement ON

| t Si 11
nput Signa SS1-t On-Going

SS1-t Cancelled

(/SRI1) OFF

Safety Requirement ON SS11 Cancelled

Input Signal 2
(/SRI2)  OFF
Energy Supply to
motor >
OFF Reaction Time: 500ms or less
Monitor Signal Monitor signal
(EDM) OFF remains OFF

Control Operation

Number of Motor Revolution

Internal Circuit Latency:

Dynamic Brake

Few milli-seconds

* As SS1-t type activates the retaining brake during the reaction time, it is capable to prevent

workpiece from dropping.
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10.3.7 1/0 Connector for Safety Function

10.3.7.1 Name for Each Parts and Their Functions

I/0O Connector for Safety Function '

It is a connector that realizes STO/SS1-t functions.
By joining in external safety related devices to this
connector, energy supply to the servomotor can be shut off

safely.

* This connector is dedicated for STO/SS1-t type.

Model

Supplier

Remarks

2294417-1 | Tyco Electronics

Controller side

Signals for Safety Function I/O Connector

Z': ?l'ag;ael Name Description
1 NC - Do not wire.
2 NC - Do not wire.
3 /SRI1- Safety requirement input signal should be input.
Safety Requirement ON (Conductgd). . .
Input Signal 1 Cancel operation requirement for safety function
4 /SRI1+ OFF (Released):
Require operation for safety function
Safety requirement input signal should be input.
5 [SRi2- ON (Conducted):
Safety Requirement A .
Input Signal 2 Cancel operation requirement for safety function
6 /SRI2+ OFF (Released):
Require operation for safety function
7 EDM- External Device It is an output signal showing there is no fault in
8 EDM+ | Monitor Output Signal | operation of safety function.

* Refer to 10.3.6 for the operating sequence.

10.3.7.2 Electric Specifications

Item

| Specifications | Remarks

Safety Requirement Input Signal (SRI)

ON-Input Voltage Range

24V £10%

OFF-Input Voltage Range

0-2v

Input Current

7.6mA (Typ) It is a value for 1ch.

: ) STO Type 8ms or less
Reaction Time SS1-t Type 500ms or less
External Device Monitor Output Signal (EDM)
Voltage Range 24V £10%
Output Current 100mA (Max.)

10.3.7.3 Test Pulse for Safety Input Signal

Set the test pulse off time input from external device at 1ms or less.
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10.3.7.41/0 Cable for Safety Function (Sold Separately)
Cable for Connection between Safety Feature I/O Connector and Safety Device
Standard cable length: 3.0m  Maximum cable length: 10.0m
CB-SC-SIOooo  * ooo indicates the cable length (L) Example) 030 = 3m
L ]

Bare Cut
without
Connectors

X
\Model Code | CB-SC-STO***

Wiring | Color | Signal |No.
- - 1 Twisted Pair
- - 2 an Y
Black | /SRI1-| 3 ( ) Black
AWG26 BIa;k/V\gme //SSEII12+ g B\iklwgte
e - e
Red/White| /SRI2+| 6 ( ) Red/White
Green | EDM- | 7 Green
GreenWhite]| EDM+ | 8 ( ) Green/White
Shield is connected to the cable clamp Shield

* Color of Lines: eg.) Black/White indicates black insulator with white line on.

10.3.7.51/0 Connector for Safety Function Dummy Plug (Enclosed)

It is a short plug in order to inactivate the feature by plugging into the safety feature 1/0
connector when STO/SS1-t features are not to be in use.

Model: DP-6

DP-6

10.3.7.6 1/0 Connector for Safety Function [Cable Side] (To be Prepared by User)

When a system is to be built without using the safety feature 1/O cable described in 10.3.7 .4,
there are following models prepared as a connector itself on the cable side.

Supplier: Tyco Electronics
Model: 2013595-1 (soldering type) * There is also press welding type available.
It is necessary to use a swagging tool 2229737-1 (for both soldering and press

welding types).

HT .
g Swagging Tool
iy 2229737-1
—
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10. Appendix .

10.3.8 Example for Connection

TB-02D or TB-01D(R)
(or Dummy Plug: DP-4S)

1A1

Connection Cable CB-CON-LB***

RCB-LB-TGS

2| mm- ensout
"¢ | - enen
10

(| mm- ENB2+
¢ | -t enga-
(| mmlengrs

T 1¢ | et enga-

& |( | mmt emcour
(| -t emein

24V =

A1 T21 T22 T11 T12

Safety Relay Unit
Manufactured by OMRON

Controller
* SCON

1/0 Connector for
Safety Function

EDM+

G9SE-201

EDM-

A2 T31 T32 T33 X1

/ SRI2+

s I

/ SRI1+

LAY [

(Note) In order to satisfy PL e in EN ISO 13849-1 and SIL3 in IEC 61508, it is necessary to
have the host device monitor EDM signals. It should be categorized as PL ¢ and
SIL1 if EDM signals are not monitored by the host device.

10.3.9 Maintenance and Preservation

When the controller is replaced in the startup, maintenance or inspection of the equipment, make
sure to check the following operations after wiring is finished.
In case of use in wrong way may cause injury or damage on devices.

e If /SRI1 and /SRI2 Signals are OFF, confirm that EDM Signal turns ON after the setting

period of time has passed.

= In case that ON/OFF of the signals do not match, or the signals do not work, there may be
a concern of cut off or short circuit of the external wirings or malfunction of the safety
devices or controller. Find the cause and take a counteraction.

¢ If /SRI1 and /SRI2 Signals turn ON, confirm that the motor operates fine with the commands

from the host system.

374




10.4 Maintenance

10.4.1 Consumed Parts

These parts below have production life. Shown below is the reference.

ltem Life Specification
Electrolytic capacitor |5 years 0to 4010
Backup capacitor for 5 vears When repeated to conduct for 12H in 40°C
calendar feature y environment and cut for 12H in 20°C environment
Driving source cutoff | 25,000 times It highly depends on how to use.
relay [Refer to 13. Handling of Built-in Drive Cutoff Relay and
Cautions in Caution in Handling]

10.4.2 Maintenance Information

The times of actuator run and distance of operation can be summed up and recorded ¢

Note 1) in

the controller. Also, a signal can by output (Note 2) externally when the times and distance exceed
the threshold. By this signal, notice can be available for the timing of grease supply or regular
inspection.

2 Maintenance information[Axis No.0]

Total moving distance threshold[m] 1]

Total moving count

Total wmovihg count threshold u]

Total moving distance [m] o < < < Send

Total driving timwe of fan[day] | 0 —=—=—=

Note 1
Note 2

Note 3
Note 4

The contents recorded by “PC Software” "¢ Modbus and Field Network % can

be checked.

It is necessary to establish the settings in Parameter No.147 “Total moving count
threshold” and No.148 “Total moving distance threshold”.

Refer to the instruction manuals of RC PC Software for details.

It is limited only to specific operation modes.
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10.5 Example of Basic Positioning Sequence (PIO Pattern 0 to 3)

This section shows an example in which a simple operation box directs to move the actuator

successively to three positions on an axis.

10.5.1 1/0 Assignment

Operation Box

Emergency stop cancel
(Relay Circuit) EMGRST
RC Start s START
RC Stop I stop
Pause J>— HoLD
(]
Home Return —7— HOME
o
Completed
Position No.1 S PM1
Completed
Position No.2 C PM2
Completed 0
Position No.4 PM4
N
Moving MOVE
Zone1 ZONE1
Position Zone PZONE
Operating Mode RMDS
Home Return HEND
Completion
Point Positioning PEND
Completion
Operation SV
Preparation End
* Alarm *ALM

L L L A |

PLC
Input Output
INO OouTo
— —O—
IN1 ouT1
— —O—
IN2 OouUT2
— —O—
IN3 OuUT3
— —O—
IN4 OuUT4
— —O—
IN5 OuUT5
— —O—
IN6 OouUT6
— —O—
IN7 ouT7
— —O—
IN8 ouTs8
— —O—
IN9 ouT9
— —O—
IN10 OouT10
— —O—
IN11 OuUT11
— —O—
IN12 ouT12
— —O—
IN13 OuUT13
— —O—
IN14 OouT14
— —O—
IN15 OouT15
k% — —O—

1041348848013 303308701

Operation Box

Emergency stop
EMRSTL ® cancel display
STARTL RC Start
Display
RC Stop
STOPL Display
HOLDL ® Pause Display
HOMEL Home Return
Display
ZONETL (X)) Zone 1 Display
Position Zone
PZONEL ® Display
Manual Mode
RMDL Display
Command Position
PC1 | o No.1
PC2 | C (r;jjgrgmand Position
o) ' .
PC4 | N (Njgjmand Position
HOME Home Return
*STP *Pause
CSTR Start
SON Servo ON
RES Reset

“”in codes above shows the signal of the active low. Input signal is processed with it is turned
OFF and output signal is usually ON when the power is supplied and is OFF when signal

output.
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10.5.2 Ladder Sequence

[1] Servo ON (Emergency Stop) Circuit
1) Itis presumed that the emergency stop release circuit installed in the operation box

possesses the self-retaining circuit as shown in “2.1.3 [3] Emergency Stop Circuit”. When it
comes to the emergency stop release condition, “Servo-on” signal from PLC to SCON

turns ON.

2) Then if the emergency stop release state continues, the operation ready complete signal
(sent from SCON to PLC) is turned on to go on the “Emergency stop release” lamp, which
indicates that the actuator can be operated.

INO ouT14

000 [— | (O— Servo ON
EMGRST SON |—
Emergency Stop Cancel

002 _I|N;O ”?”:4 OU:TO Emergengy Stop
EMGRST S_V EMRSTL Cancel Dlsplay
Emergency Operation —— -
Stop Cancel Preparation End This circuit may only consist of SV. However, to go

off the emergency stop release lamp immediately at
external emergency stop, it also includes EMGRST
because EMGRST not only goes on the lamp but also
performs the emergency stop processing of other circuits.

[2] Operation and Stop Circuit

IN1 IN13 IN2 INO OUT11 OouT1
005 — | f |  f { | 3-F O—
START PEND [STOP EMGRST HOME STARTL
RC Start Point RC Stop Emergency  Home Return\
Positioning stop canc (Interlock)
Completlonk Stop Command |Prohibits start during home return.
OouT1
— Once the servo ON the controller turns ON, PEND
STARTL turns ON to conduct a positioning to the current position.
RC Start Display  [Therefore, it is used to judge whether operation is
OUT1 available (to confirm READY condition ON controller). ouT?2
012 —4+
STARTL STOPL
RC Start Display

RC Start Display
a007 b012 b044
a071 a076 a085
a091 a097 a103
a109 a115a121
a127 a133

RC Stop Display
a035

Step number:

It shows the number of steps on PLC.

Cross Reference:

of this signal.

It shows the steps using the contact

377

xipuaddy "0}



10. Appendix .
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[3] Pause Circuit

Pause is provided by a single pushbutton. In a similar way as use of an alternate switch, push
the button to make the actuator pause and push it again to release the pause of the actuator.
Pushing the pushbutton leads the “pause command and pause lamp ON” state and pushing the

pushbutton again brings “pause release command and pause lamp OFF”.

014

016

021

026

032

To make it easy to understand the circuit, this circuit is
designed to replace contact b input with contact a. If the
pause button is pushed, the circuit turns AUX1 ON.

v

AUX1

[This circuit

goes on the lamp if it is off.

AUX2

AIU)I(‘I
10

Pause
Aux. 1

AUX1
1l

AUX3
-

Pause

Cancel ¥

(Interlock)
Without this, AUX2 and AUX3 continue to be ON
alternately every other scan while the button is pushed.

AUX2
| A

AUX3

Pause
Aux. 1

AUX3
|

Pause

Aux. 2

|This circuit goes off the lamp if it is on.

d

After resetting during pause, the
timer waits for cancellation of the
remaining moving distance.

INO TIM1
|

HOLDL

+t
Pause
Cancel

L /1/
EMGRST Waiting
Emergency for Reset

Stop Cancel

If emergency stop occurs during
pause, this releases the pause.

*STP

Pause Aux.1
a018 a023

Pause Aux.2
a017 b024 a026

Pause Cancel
b019 a022 b028

Pause Display
b016 a021 a027
b032 a034

*Pause



034

038

[4] Reset Circuit
If the “Stop” button on the operation box is pushed during pause, the “Reset” signal sent from

PLC to SCON is turned ON and the remaining moving distance is cancelled. In addition, this
operation releases the pause. (It is because the pause is not required with no remaining
moving distance.)

(Interlock)
Reset input is disabled because alarm
reset is generated while an alarm

occurs.

ouT ouT2 IN15 OuT15
— | R N O—
HOLD STOPL *ALM RES
Pause RC Stop  * Alarm

Display Display

OouT15 -
— | st
RES TIM1
Reset /

After 200 ms from reset input, the “Pause”
lamp goes off and the “Pause” signal is

turned OFF.
Thus, the reset signal remains ON for 200ms.

y

Due to no reset complete signal, pause
state is not cancelled until reset
processing is completed.

Reset

a038

Waiting for Reset

b030

379

xipuaddy "0}



[5] Home Return Circuit

Similar to the operation circuit, this is (Interlock)

used to determine whether the controller Turns the “Home return” signal OFF at completion of home return.

can be operated. It is set as it would not be able to home return again after the home return
(Confirmation of ready status of controller) operation is complete unless “Home Return Complete” signal turns OFF.

(Interlock)
This disables home return

N4 IN13 IN12 OUT1 /dunng continuous operation. OUT11 | Home Return
040 — | { | - 1+ O—1<1.11>

HOMES PEND HEND STARTL HOME |b010 a042 a046

Home Point Home RC Start

Return Positioning | Return Display

OUT11  Completion | Completion

_| |—

HOME
........ Home RetUm e
5 U1 TIM3 200ms | Home Return
| 046 — } 4+ is set to || Dispaly Aux. 1 !
H HOME Home Return - - - TIM2 _— 7
H Home Dispaly While the “Home return” signal is a049 a051 :
' Return Aux. 2 ON, these repeat ON/OFF at > ;
! intervals of 200 ms. H
. TIM2 200ms || Home Return
L 049— is set to || Dispaly Aux. 2 !
! Home Return TIM3 bod7
! Dispaly '
! Aux. 1 '
' Home Return |
: TIM OUT4 | pigpaly i
. 051 — t O— '
! Home Return HOMEL '
f Rhsﬁily The “Home return” lamp blinks during home return / f
1 IN12 and goes on at the “Home return complete” signal. !
; I :
: HEND :
, Home Return :
. Complete !

X
s}
c
@
o
o
<
o
~
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[6] Decode Circuit of Positioning Complete Position No.
The decode circuit converts the binary data of positioning complete position No. sent from
SCON to PLC into the corresponding bit data.

This is the timer to prevent the code reading
error since the scanning is held independently
by PLC and RC controller.

1 |
| IN13 I 200ms
| 054— | T is set
| PEND | to TIM4
Point Positioning I
1 Completion
1 INS ING IN7 ! TIM4 AUX4
I os6— | 3 A |
1 PM1 PM2 PM4 I Point Positioning
Completed  Completed  Completed 1 Completlon
1 Position Position Position
1 No1. No2. No. 1
I 061 INS IxN? 1IN7 1 T1|M14 AUX5
1 1T f 1T
! PM1 PM2 pma | Point Positioning
| Completed  Completed ~ Completed 1 Completion
Position Position Position
1 NoA No.2 No. |
1 IN5 IN6 IN7 1 T|M4 AUX6
1 066 —— — 1| —
I PM1 PM2 PM4 Point Positioning
Completed  Completed  Completed Completlon
1 Position Position Position
I No.1 No.2 No. I

[71 Actuator Start Circuit

If the “Operation” switch on the operation box is pushed, the lamp of the “Operation”
pushbutton switch described in [2] Operation and Stop Circuit goes on and, at the same time,
the actuator starts successive positioning of position No. 1—+52—3—>1-—2¢+. The circuit below is

intended for the activation.

ouT1

AUX8

AUX7

— |
STARTL

071

Display

AUX7
|

4

Aux. Position 1

OIUT'I

RC Start Positioning Start Pulse

Oi
1

AUX8

071 — 1
Position 1
Positioning

Start Pulse

AUX8

|
1T
STARTL

Display

Aux. Position 1
Positioning Start Pulse

RC Start

Because the operation signal remains ON until the
stop button is pushed, pulsed start signal is generated
so that the circuit for moving to the first position (No.1)
may not remain ON. Ell operates next circuit.

Point Positioning
Completion

|| 2059 2064 a069

Completed Position No.1
a094 a100

Completed Position No.2
al12 a118

Completed Position No.3
a081 a130

xipuaddy 0|

Aux. Position 1
Positioning Start Pulse

a074 a078

Aux. Position 1
Positioning Start Pulse

a072 a075
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[8] Position 1 Operation Circuit
The main circuit is designed to process and manage signals “start” — “moving” — “positioning
complete” to move the actuator to position No.1.

If El is not pulsed, E is reset
n with Bl turned ON and H is Stam'Ip
AUXT IN13 AUX10 OUT1 turned ON again. AUX9 Auxiliary Position 1
078— |} || 1A |} (O— Positioning Start
Position 1 PEND Position 1~ STARTL 2083 2087 b132
Positioning  Point Positioning  RC Start Without home return, positioning to E a135 b144 b151
StartPulse  Positioning [Start Check  Display position No.2 takes place after a162
Completion home return

AUX17 ouT1
——

Position 3 AUX6
Positioning  Completed
Complete Position 3

If movement is started (PEND is

AUX9 turned OFF), the start circuit is turned OFF.

Auxiliary Position 1

Positioning Start

AUX9 E IN13 AUX11 ouT1 AUX10 | Position 1
087—1 | = S { | (O—— Positioning Start Check

Auxiliary PEND Position 1~ STARTL 2084 2089 b093

Position 1 Point Positioning RC Start

Positioning Positioning [Complete  Display

Start Completion

AUX10
X —
-8 E?Sitﬁg?l 1 Eositioning If movement is completed,
8_ art Lhec the moving circuit is turned OFF.
a Complete
<
8 AUX10 AUX4 AUX12 OuUT1 AUX11 Position 1
093 % I 3t | | (O— Positioning Complete

Position 1 Completed |Auxiliary ~ STARTL b090 a095 b099

Positioning  Position 1 |Position 2 RC Start E

Start Check Positioning Display

Start Position 2 start signal |
AUX11 Turned OFF at start of next positioning

— b—— to position No.2.

Position 1

Positioning Complete

Because any of start, moving or completion is set to
ON, it is possible to know the state in which the
actuator is stopped if it occurs.

«  Circuit [} is designed to start positioning to position No.1 again after positioning to position
No.3 is completed.

+ Ifthe “Operation” lamp goes off, the operation circuit is reset entirely. When the “Stop” button is
pushed, the actuator will stop at completion of the operation being executed. At emergency
stop, the actuator is stopped immediately (which is the function of SCON).
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[9] Position 2 Operation Circuit

The main circuit is designed to process and manage signals “start” — “moving” — “positioning
complete” to move the actuator to position No.2. This circuit indicates the same sequence as
that of position No.1.

AUX11 AUX4 AUX13 OuUT1 AUX12
099— | I 1 I | O—
Position 1 Completed|Positon2 ~ STARTL
Positioning Position 1 |Positioning RC Start B
Complete Start Check Displa
AUX12
—
Auxiliary
Position 2
Positioning Start
AUX12 B IN13 AUX14 ouT1 AUX13
105— | 4t A4 {1

Start Completion

AUX13

Position 2
Positioning
Start Check

AUX13 AUX5
] |

Aucxiliary PEND Positon2 ~ STARTL
Position2  Point Positioning  RC Start
Positioning  Positioning [Complete ~ Displa

AUX15 ouT1
]

AUX14

11—} i
Position2 ~ Completed
Positioning ~ Position 2
Start Check

AUX14
_| |—
Position 2

Positioning

Complete

I L
Auxiliary STARTL
Position3 ~ RC Start
Positioning  Displa
Start

Position No.3 start signal

Auxiliary Position 2

Positioning Start
b096 a101 a132
b137 a142 b152
a163

>

Position 2 Positioning
Start Check
a102 a107 a111

Complete

Position 2
Positioning Complete

b108 a113 a117
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[10] Position 3 Operation Circuit

The main circuit is designed to process and manage signals “start” — “moving” — “positioning
complete” to move the actuator to position No.3. This circuit indicates the same sequence as
that of position No.1.

AUX14 AUX5

AUX16 ouT1
|

AUX15

M7 — | |
Position 2 Completed
Positioning Position 2

4 f
Positon 3~ STARTL
Positioning RC Start

Complete Start Check Display
AUX15
Auxiliary Position 3
Positioning Start
AUX15 IN13 AUX17 OUT1 AUX16
123— | =+ { | O—

Auxiliary ~ PEND
Position 3 Point
Positioning  Positioning

Position3 ~ STARTL
Positioning RC Start
Complete  Display

Start Completion
101.00
- —_—
AUX16
Position 3 Positioning
Start Check To position No.1 start circuit |
AUX16 AUX6 AUX9 ouT1 AUX17
120 | I o | O—

Position 3  Completed
Positioning Position 3
Start Check

AUX17

Position 3
Positioning Complete

384

Auxiliary ~ STARTL
Position1  RC Start
Positioning Display
Start

Position 1 restart signal |

Auxiliary Position 3

Positioning Start
b114 a119 a123
b138 b145 a149
a164

T

Position 3 Positioning
Start Check

b120 a125 a129

Position 3
Positioning Complete

a080 b126 a131




135

Positioning | | Positioning Positioning
Start

[11] Commanded Position No. Output Ready Circuit

The ready circuit is designed to hold start command and output commanded position No. in the
binary code.

Interlock is taken so that position No. command may not be specified incorrectly.

auxo | Auxi2  Auxis II AUX19  AUX20 | AUX18 Position 1 Set
A A O~ 2136 b146 b153
Auxiliary Auxiliary IPositon 2 Position 3
Position 1 1| Position 2 Position 3 | Set Set

1| Start Start I
I

I a156
. (A

I Position No.1, 2,

I or 3 set relay l

|

|
|
AUX18 | D To commanded position No.
1 Position No.1, 2, output circuit
Position 2 1 1 or 3 start command
Set | |
(] :
AUX12 | AUX9  AUX15 : AUX18  AUX20 AUx19 | Position 2 Set
142— | 1 4 ol =i O— 11390143 b154
Auxiiary 1| Auxiliary ~ Auxiliary | IPosition 1 Position 3 2159
Position 2 1| Position 1 Position 3 ISet Set e
Positioning 1| Positioning Positioning _ 1
Start Start Start I
|
1 To commanded position No.
AUX19 1 output circuit
Position 2 ! I
Set 1 1
|
|

149

positioning 1| positioning positioning
start I |start start

Position 3
Set

AUX15$ AUX9 AUX12 AUX18 AUX19 AUX20 Position 3 Set
| -

— AT 4 3 4 b140 b147 a150
Auxiliary ! Auxiliary  Auxiliary Position 1 Position 2 a157 a160
position 3 [ position 1 position 2 S| Set o

|

To commanded position No.
output circuit

Iset
I
I
|
I
I

AUX20 |

L e e e e = = = S

Once a moving command to a position is issued, any of circuits A, B and C is turned ON to
remember it unless a moving command to another position is issued. The operation circuit is
cancelled by a stop command such as an emergency stop command. However, the circuit
remembers the positions to which the actuator moved and the positions at which the actuator
stopped until the cancellation. Such sequence design is also intended to cope with errors
occurred and helpful to find the causes of the errors from circuit status, stop position
inconsistency and other conditions.

Taking interlock in both commands and results is usual means in circuit design to prevent
results from being ON simultaneously. For example, if both SOLs in a solenoid valve of double
SOL type are turned ON simultaneously, the coils are burned instantly. In another case, PLC
executes a program in descending order but operations are not always done in the order. If
you create a sequence program taking operation order into account, circuit change and/or
addition due to debugging and specification change may cause the operation order to be
modified without intention. Take interlock securely.
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[12] Commanded Position No. Output Circuit
Depending on the result of the ready circuit, this circuit converts position No. to the binary code
and outputs the data from PLC to SCON.

AUX18 o [Position No.1]

ouT8

156 — |

Position 1

Set
AUX20

Position 3
Set

AUX19
|

C_
e [Position No.2]

[Position No.3]

PC1

ouT9

159 — |
Position 3
Set

AUX20

Position 3
Set

[13] Start Signal Output Circuit

SCON.

1| Auxo

PC2

162 — |
Auxiliary
Position 1
Positioning
Start

10. Appendix .

AUX12

1

1

1

1

1

I—

1| Auxiliary
I Position 2
I Positioning
I Start

1

1

1

1

1

1

—
Auxiliary
Position 3
Positioning
Start

1
1
1
1
1
1
B 1 defined to turn the signal ON after 6msec.)
1
1
1
1
1

Set this signal to be 2 to 4 times as

long as PLC scanning time so that it 20msec

is turned ON after position No. is output
securely. (The SCON input condition is

Each ofg,ﬂ, and ﬂ signals is turned OFF if the actuator is

E started by start signal. It is because PEND it turned OFF to turn
AUX15

the moving circuit, a main circuit, ON. (Handshake)

200ms
is set to
TIM5

ouT13

386

— ¥
Waiting for Start

CSTR

Command Position 1

Command Position 2

After 20msec from the output of position No., this circuit outputs the start signal from PLC to

Waiting for start
<Timer 5 (bit)>
al16

Start



168

170

172

[14] Other Display Circuits (Zone 1, Position Zone, and Manual Mode)

Operation Mode

IN9 OouUT6
}

ZONE1 ZONEL
IN10 ouT6
R O—
PZONE PZONEL

Position Zone

IN11 ouT7
— |
RMDS RMDL

Zone 1 Display

Position Zone Display

Manual Mode Display

[Reference]

Programs and functions of PLC are expressed differently depending on manufacturers. However,
the contents of sequence designs do not vary fundamentally. Though arithmetic and data
processing commands seem differently, any manufacturer defines command words executing the

same functions as those of other manufacturers.
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10.6 List of Specifications of Connectable Actuators

10.6.1 List of Specifications for Actuator Operation Conditions

Specifications described in the specification list are limited to the information required to set
operation conditions and parameters. For other detailed specifications, refer to brochures and
Instruction Manuals of actuators.

[Refer to 10.6.2 for RCS2-RA13 type]

& Caution: When operation is conducted in the pulse train control, it is required to pay attention
not to have the commands from the host controller for the movement amount, velocity
and acceleration/deceleration exceed the actuator specifications (for stroke, maximum

velocity, maximum acceleration/deceleration). Also, make sure to set the pressing

operation velocity to the rated pressing velocity when the pressing operation is to be
conducted. Use in higher than the specifications could cause an error or malfunction.

Motor No. of . Maximum Maximu_m Minim_um Maxim_um Rate_d
Actuf'ator Type Output | Encoder Lead O.rlent.ed Speed Accelgratlon/ Pressing | Pressing |Pressing
Series Pluses Direction Deceleration Speed | Force Force Speed
(Wi [mm] [mm/s] [C] [N] [N] | [mmis]
12 600 0.3 - - -
20 6 300 0.3 - - -
3 150 0.2 - - -
0.3 - - -
RS 16384 12 "\l?rizqntall 600 High Accel/Decel ~ ~ ~
ertical Type : 1.0
30 0.3 - - -
6 300 High Accel/Decel ~ ~ -
Type : 1.0
3 150 0.2 - - -
12 600 0.3 - - -
20 6 300 0.3 - - —
3 150 0.2 - - -
0.3 - - -
RGS4C 16384 | 12 |Horeontal 600 Higq)f;;c?'ﬁ Decel| _ _
30 0.3 - - -
RCS2 6 300 High Accel/Decel ~ ~ B
(Rod Type) Type: 1.0
3 150 0.2 - - -
12 600 0.3 - - -
20 6 300 0.3 - - -
3 150 0.2 - - -
0.3 - - -
30 0.3 - - _
6 300 High Accel/Decel B B B
Type : 1.0
3 150 0.2 - - -
12 600 0.3 - - -
20 6 300 0.3 - — _
RA4D 16384 3 Horizqntal/ 150 0.2 — — —
12 Vertical 600 0.3 - - -
30 6 300 0.3 - - -
3 150 0.2 - - -

(Note) The model stated in the hatched area is applicable for the offboard tuning function (except for the setting for
the high acceleration/deceleration type if any).
For the off board tuning function, refer to the instruction manual for RC PC Software.
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Motor No. of Maximum Maximum Minimum |Maximum| Rated
Actuator Tvoe | Outout En06 der Lead |Oriented Speed Acceleration/ Pressing | Pressing |Pressing
Series P P Pluses Direction P Deceleration Speed | Force Force Speed
W] [mm] [mm/s] [C] [N] [N] [mm/s]
12 600 0.3 - _ _
20 6 300 0.3 - - -
RGSA4D 16384 3 Horlzo_ntal/ 150 0.2 - - -
12 Vertical 600 0.3 _ _ _
30 6 300 0.3 - - -
3 150 0.2 - - -
12 600 0.3 - _ _
20 6 300 0.3 - - -
RGD4D 16384 3 Horlzo_ntal/ 150 0.2 - - -
12 Vertical 600 0.3 _ _ _
30 6 300 0.3 - - -
3 150 0.2 - - -
12 600 0.3 - - -
20 6 300 0.3 - - -
RA4R 16384 3 Horlzo_ntal/ 150 0.2 - - -
12 Vertical 600 03 _ _ _
30 6 300 0.3 - _ _
3 150 0.3 - _ _
12 600 0.3 - - -
20 6 300 0.3 - - -
RGD4R 16384 3 Horlzo_ntal/ 150 0.2 - - -
12 Vertical 600 0.3 _ _ _
30 6 300 0.3 - _ _
3 150 0.2 - - -
800
16 (at 50 to 250st) 0.3 - - -
RCS2 755 (at 300st)
(Rod Type) 400
60 8 (at 50 to 250st) 0.3 - - -
377 (at 300st)
200
4 (at 50 to 250st) 0.2 - - -
RA5C Horizontal/|_188 (at 300st)
s 16384 Verti