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Please Read Before Use

Thank you for purchasing our product.

This Operation Manual explains the handling methods, structure and maintenance of this product, among others,
providing the information you need to know to use the product safely.

Before using the product, be sure to read this manual and fully understand the contents explained herein to
ensure safe use of the product.

The DVD that comes with the product contains operation manuals for IAl products.

When using the product, refer to the necessary portions of the applicable operation manual by printing them out
or displaying them on a PC.

After reading the Operation Manual, keep it in a convenient place so that whoever is handling this product can
reference it quickly when necessary.

[Important]

e This Operation Manual is original.

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

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

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

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

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

o EtherCAT(R) is a registered trademark of Beckoff Automation GmbH.
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Safety Guide

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

Safety Precautions for Our Products

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

Operation

No. Description Description

1 Model Selection | e This product has not been planned and designed for the application where high
level of safety is required, so the guarantee of the protection of human life is
impossible. Accordingly, do not use it in any of the following applications.

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

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

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

e Do not use the product outside the specifications. Failure to do so may
considerably shorten the life of the product.

e Do not use it in any of the following environments.

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

2) Place with potential exposure to radiation

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

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

5) Location where condensation occurs due to abrupt temperature changes

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

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

8) Location subject to direct vibration or impact

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

Operation
Description

Description

Transportation

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

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

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

e Transport it using an appropriate transportation measure.

The actuators available for transportation with a crane have eyebolts attached or
there are tapped holes to attach bolts. Follow the instructions in the operation
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). A fall,
drop or abnormal motion of the product may cause a damage or injury.
Also, be equipped for a fall-over or drop due to an act of God such as earthquake.
e Do not get on or put anything on the product. Failure to do so may cause an
accidental fall, injury or damage to the product due to a drop of anything,
malfunction of the product, performance degradation, or shortening of its life.
e When using the product in any of the places specified below, provide a sufficient
shield.
1) Location where electric noise is generated
2) Location where high electrical or magnetic field is present
3) Location with the mains or power lines passing nearby
4) Location where the product may come in contact with water, oil or chemical
droplets
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No. Oper_atu_an Description
Description
4 | Installation and | (2) Cable Wiring

Start

e Use our company’s genuine cables for connecting between the actuator and
controller, and for the teaching tool.

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

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

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

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

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

(3) Grounding

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

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

e Perform Class D Grounding (former Class 3 Grounding with ground resistance
100Q2 or below).
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No.

Operation
Description

Description

Installation and
Start

(4) Safety Measures

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.
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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.
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No.

Operation
Description

Description

Maintenance
and Inspection

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

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

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

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

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

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

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

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

When releasing the brake on a vertically oriented actuator, exercise precaution not
to pinch your hand or damage the work parts with the actuator dropped by gravity.
The slider or rod may get misaligned OFF the stop position if the servo is turned
OFF. Be careful not to get injured or damaged due to an unnecessary operation.
Pay attention not to lose the cover or untightened screws, and make sure to put
the product back to the original condition after maintenance and inspection works.
Use in incomplete condition may cause damage to the product or an injury.

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

movable range should be indicated.

Modification and
Dismantle

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

10

Disposal

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

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

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

The product may burst or generate toxic gases.

11

Other

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

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

For the handling of actuators and controllers, follow the dedicated operation
manual of each unit to ensure the safety.
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The safety precautions are divided into “Danger”, “Warning”, “Caution” and “Notice” according to the warning
level, as follows, and described in the Operation Manual for each model.

Level Degree of Danger and Damage Symbol
This indicates an imminently hazardous situation which, if the product is
Danger not handled correctly, will result in death or serious injury. & Danger

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

. This indicates a potentially hazardous situation which, if the product is not .
Caution handled correctly, may result in minor injury or property damage. Caution

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

product properly. Notice
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Handling Precautions

1. Please see in the table below for the products explained in this instruction manual (and the
chapter number explained in this manual).

O : Applied, x:N/A, Slash : No applicable model (**): Chapter number to describe in this manual

Type CA/CB/CFA/CFB/ Servo Press
Series C/ICG CGB/CGFB (Note 1 CAL/CGAL SE/PL/PO/CY Type
O O
ACON (Chapter 2) (Chapter 3) x
PCON © ©
(Chapter 2) (Chapter 3) 8
O O O
SCON * (Chapter 4) (Chapter 4) (Chapter 5)
O
DCON (Chapter 3)

Note 1 CFA, CFB, CGFB Type set to only PCON.

2. Servo press type, RC gateway function and ROBONET the extension 1/O unit cannot be
connected (control).



J1A1] EtherCAT.

1. Overview

EtherCAT(R), which is an open field network, is a high-speed, high-precision global open network with extended
IEEE 802.3 Ethernet standards.

By connecting to EtherCAT(R), ACON, PCON, SCON (C type is excluded) and DCON controllers (hereinafter
referred to as “the controllers” or “the IAl controllers”) can be used to configure a system based on minimal

wiring.

Each controller is treated as an I/O device on EtherCAT(R).

* (Note 1)

(Note 2)
(Note 3)

For further information on EtherCAT(R), refer to the Operation Manuals for the master unit and

the programmable controller (PLC) to be mounted.

EtherCAT(R) Distribution Clock is not supported and, thus, synchronization control is not available.
Connections using products other than Omron’s EtherCAT(R) master are not verified.

Connection with any other master unit needs to be verified by each customer. Furthermore,

when a master unit of another manufacturer is being used, it needs to be set up manually as
automatic network setup is not available.

Use this Operation Manual with operation manuals of each controller.

EtherCAT(R) cannot be used for any method other than those described as possible in this
Operation Manual.

Use this operation manual with operation manual of each controller.

System Configuration Example

Master (PLC)
CPU EtherCAT(R)
Unit Master
SCON
ACON PCON PCON (Ctypeis DCON IN/OUT
excluded) slave, etc

MBIAIBAQ °|
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. 1.1  EtherCAT(R) Specifications

_5 ltem Specification

E Communication standards IEC61158Type12

C>>_ Physical layer 100BASE-TX (IEEE802.3)

- Automatically set to the same value as the baud rate set in the

Communication cycle
master

Refer to EtherCAT(R) specifications
(Distance between nodes: 100 m max.)

Communication cable length

Slave type I/0O slave

Applicable note address 0 to 127 (17 to 80 when connecting with Omron’s Master Unit)
Straight cable of category 5e or above

Communications cable (Aluminum tape and braided double-shielded cable are
recommended.)

Connector Two RJ45 connectors (One each for input and output)

Connection Daisy chain connection only

10
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2. ACON-C/CG, PCON-C/CG

21 Operation Modes and Functions

ACON or PCON applicable to EtherCAT(R) can be operated by means of selecting one mode out of the
following five operation modes.

Operation Modes and Main Functions

Main Functions Remote 1/0 SimPI(i)fiS(Iatcljolg/irect Half Direct Full Direct Remote 1/0

Mode P Value Mode | Value Mode Mode 2
Value Mode

Number of occupied bytes 2 8 16 32 12

Position Data Setup Operation X O(*1) O O X

Velocity and Acceleration

Direct Setup X X © © X

Pressing Operation O O O O O

Current Position Read X O O O O

Current Speed Read X X O O X

Operation with the Position

No. Specified © © X X ©

Completion Position No. o o x X o

Read

No. of Max. Position Tables 512 768 Unused Unused 512

(*1) For the position data items except for position data, operate the system with the position No. set up.

[1]1 Remote I/0O Mode: This is the operation method using EtherCAT(R), instead of PIO (24V 1/O).
Number of occupied bytes: 2 bytes

PLC

ACON or PCON not

applicable to EtherCAT(R)

" Flat cable

In the case of the
connection using PIO

ACON or PCON applicable
to EtherCAT(R)

PLC

~ Communication
cable

In the case of the connection using
EtherCAT(R)

11
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J1A1] EtherCAT.

12

[2] Position / Simplified Direct Value Mode: This is the operation mode with the position No. set up.
Whether the target position is set directly by means of the
changeover of the control signal, or the value registered on the
position data is used can be selected.
For “Speed”, “Acceleration/Deceleration” and “Positioning Band”,
use the values already registered on the position data. The
settable No. of position data items is max 768 points.

Number of occupied bytes: 8 bytes

Target Position : 100.00mm

PLC Position No.0O > ’—;

D .

Deceleration  Push
Gl [%]

| Speed |Acceleration
T | fmmsl | Gl 1G]
030

o |

ACON or PCON applicable to
EtherCAT(R)

Actuator

[3] Half Direct Value Mode: This is the operation method with the “Speed”, “Acceleration/Deceleration”,
“Pressing Current Value” set up directly using the numerical values, in addition
to the “Target Position”.

Number of occupied bytes: 16 bytes

Target Position : 100.00mm
Positioning Band ; 0.10mm
Speed Setup ; 100.0mm/s
PLC Acceleration/Deceleration : 0.30G
Pressing Current Value : 50%

[

Actuator

ACON or PCON applicable to
EtherCAT(R)




J1A1] EtherCAT.

[4] Full Direct Value Mode: This is the operation method with all the values (“Target Position”, “Speed”,
“Acceleration/Deceleration”, etc.) related to the position control set up directly by
using the numerical values.

Number of occupied bytes: 32 bytes

Target Position : 100.00mm
Positioning Band ; 0.10mm
Speed Setup ; 100.0mm/s
Acceleration : 0.30G
Deceleration : 0.30G
Pressing Current Value : 50%
Load Current Threshold : 0
PLC Zone +: 50.00mm

Zone - : 30.00mm

ACON or PCON applicable to
EtherCAT(R)

' = Actuator

[5] Remote 1/0 Mode 2: This is the operation method using EtherCAT(R), instead of PIO (24V 1/O). The
current position and command current value reading functions are added to the
functions of [1].
Number of occupied bytes: 12 bytes

ACON or PCON not ACON or PCON applicable
applicable to EtherCAT(R) to EtherCAT(R)

PLC o PLC =

Communication

~ cable
Flat cable
In the case of the In the case of the connection using
connection using P1O EtherCAT(R)

13
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Model Numbers

The Model numbers of ACON and PCON applicable to EtherCAT(R) are described as follows.

eACON-C/CG-O-EC-O
ePCON-C/CG-O-EC-O

Printed Series Name Front Panel Color
® ACON @® ACON : Dark blue
@® PCON @® PCON : Dark green

14
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EtherCAT(R) Interface

Names of the Parts

The names of each section related to EtherCAT(R) are described as follows.

EtherCAT (R) output
port
=
Link/Activity LED——* |IE||]— ﬂ‘ FUOD
O 1l 2
=&
EtherCAT (R) =
Link/Activity LEB— | |[O—= || |

\

Status indicator LEDs

Status LED (RUN, ERR)

15
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1A

2.3.2

The slave condition (each controller), as well as network condition, can be checked using the three LEDs,

Monitor LED indications

RUN, ERR and Link/Activity, provided on the front panel of the controller.
The description of each is explained in the following table.

O :llluminating, X : OFF, ¥t : Flashing

Name Display color Explanation
% Initial status (“INIT” status of EtherCAT(R)
communication), or the power is turned off
O (Green) Normal operation (“OPERATION” status of
EtherCAT(R) communication )
RUN Y (Green) (“PRE-OPERATION?” status of EtherCAT(R)
(ON: 200 ms/OFF: 200 ms) (Note1) | cOmMmunication)
Y¢ (Green) (“SAFE-OPERATION?” status of EtherCAT(R)
(ON: 200 ms/OFF: 1000 ms) (Note2) | COMmunication)
O (Orange) A communication part (module) error
X No error, or the power is turned off.
Configuration information (setting) error
¥ (Orange) (Information received from the master cannot
(ON: 200 ms/OFF: 200 ms) (Note1) -
ERR be configured.)
¥ (Orange) C _—
(ON: 200 ms x twice Communication part circuit error
JOFF: 1000 MS) (Note3) (Watchdog timer timeout)
O (Orange) Communication part (module) error
x Link condition is not detected, or the power
Link/ is turned off.
Aclt?vity O (Green) Link established (No heavy traffic on the line)
¢ (Green) . . ) .
(ON: 50 ms/OFF: 50 ms) (Noted) Link established (Heavy traffic on the line)

e LED Flash Timing

16

(Note1)

(Note 2)

(Note3)

(Note4)

ON
blinking 4200;‘200=
ms | ms
OFF —
ON
single 200 | 1000 | 200
flash ms ms ms
OFF —
ON
double 200 | 200 | 200 | 1000 R
flash ms | ms | ms | ms
OFF —

50
ms

flickering

) J_H_H_H_H_H_H_H_H_H_H_H_H_H_H_H_M
OFF

—
EtherCAT.
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Wiring Example

241 Connection Diagram

—
EtherCAT.

PLC (EtherCAT (R) Master Unit)

OUT connector

IN connector

Ethernet cable*

OUT connector

Ethernet T/

“u cable* ”ﬁ
i = 9 =
Ethernet
cable*
IN
connector Oth
ACON.”PCON ACON.PCON

* Ethernet cable: Straight cable of category 5e or above, 100 m max

(Note) Terminal processing is not required.

242 Connector Pin Layout

8

RJ45 8-pin
modular connector

er slaves

(Aluminum tape and braided double-shielded cable are recommended.)

IN connector

LU0

Pin number Signal name Signal abbreviation
1 Data transmitted + TD+
2 Data transmitted - TD-
3 Data received + RD+
4 Not used
5 Not used
6 Data received - RD-
7 Not used
8 Not used
Coggsgtor Grounding pin for security FG

17
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Setting

Using the teaching tool, set controller parameters. Set the mode toggle switch on the front panel of the controller
to “MANU” side. The versions of teaching tool compatible with EtherCAT(R) are as follows:
e RC PC-compatible software :'vV8.01.01.00 or later
e CON-T/TG :V1.10 (Planned)
e CON-PT/PD/PG :V1.20 (Planned)
e RCM-E/P :V2.20 (Planned)
2.51 Operation Mode Selecting
Set parameter No. 84 “FMOD: Field Bus Operation Mode.”
[Refer to 2.9 EtherCAT(R) Related Parameters.]
Set Value Operation Mode N“”.‘ber of
occupied bytes
0 (Factory setting) Remote 1/0 Mode 2
1 Position / Simplified Direct 8
Value Mode
2 Half Direct Value Mode 16
3 Full Direct Value Mode 32
4 Remote 1/0 Mode 12
* Entering any value except for the ones described above will cause an “Excessive Input Value Error”.
25.2 Station No. Setting

Set Parameter No. 85 “NADR: Fieldbus Node Address” if necessary.

When

this parameter is set to “0”, it is available to set an address on the host side. (Applicable version on

application part PCON-C = V0026 and later, ACON-C = V0010 and later: Refer to PC Software Instruction
Manuals (RCM-101-MW and RCM-101-USB) for how to check the version)

Have the configuration conducted on the set address if this parameter is set to a value other than “0” in the
version described above or later, or the version is earlier than those described above. [Refer to 2.9 EtherCAT(R)
Related Parameters.]

Settable Range: 0 to 127 (It is set to “0” when the machine is delivered from the factory.)

(Note)

(Note)

(Note)

18

Exercise caution to avoid node address duplication.
For details, refer to the Operation Manuals of the master unit and PLC in which in the master unit is
installed.

/I\ Caution: Selecting a value between 17 and 80 (EtherCAT (R) I/O device range) is
recommended for node address if Omron’s master (CJ series) is being used.
If a value between 0 and 16 are selected, the Full Direct Value mode cannot be used.

The setting for the communication speed is not required because it automatically follows the master’s
communication speed.

After the parameter setting, turn on the power to the controller again and return the mode toggle switch
on the front of the controller to “AUTO” side.
When the switch is set to “MANU”, the operation using PLC is not available.
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2.6

2.6.1

The channels allocated for each operation mode are described as follows.

Communicating with the Master Station

Operation Modes and Corresponding PLC 1/O Areas

e PLC Output - ACON/PCON input (* “n” shows the output first address of each axis.)

DI on the ACON or PCON side and Input Data Register
Position / Simplified Half Direct Value Full Direct Value
PLC output area Remote /O Mode | "1y o value Mode Mode Mode Remote /O Mode 2
(bytes) Number of Number of Number of Number of Number of
occupied bytes: | occupied bytes: | occupied bytes: | occupied bytes: | occupied bytes:
2 8 16 32 12
n, n+1 Port No.0t0 15 Target Position Target Position Target Position PortNo.0 1015
n+2, n+3
Specified position
n+4, n+S number Positioning Band Positioning Band
n+6, n+7 Control Signal Occupied area
n+8, n+9 Velocity
1+10, n+11 Acceleration/ Speed Setup
Deceleration
Pressing Current
n+12, n+13 Limit Value Zone boundary+
n+14, n+15 Control Signal
n+16, n+17
n+18, n+19 Zone boundary-
n+20, n+21 Acceleration
n+22, n+23 Deceleration
Pressing Current
n+24, n+25 Limit Value
ACON | Occupied area
n+26, n+27 Load current
PCON threshold
n+28, n+29 Control Signal 1
n+30, n+31 Control Signal 2

(Note) The shows the area to be occupied with the operation mode setting.
Therefore, this area cannot be used for any other purpose. Also, exercise caution to avoid node address

duplication.

19

99/9-NOJd ‘99/9-NOJV '



2. ACON-C/CG, PCON-C/CG

1A

—
EtherCAT.

e ACON/PCON output—PLC Input Side (* “n” shows the input first address of each axis.)

DO on the ACON or PCON side and Output Data Register
Position / Simplified Half Direct Value Full Direct Value
PLC input area Remote I/O Mode Direct Value Mode Mode Mode Remote /O Mode 2
(bytes) Number of Number of Number of Number of Number of
occupied bytes: | occupied bytes: | occupied bytes: | occupied bytes: | occupied bytes:
2 8 16 32 12
n, n+1 Port No.0to 15 Target Position Target Position Target Position Port N‘_)'O to 15
n+2, n+3 Occupied area
Completed Position
n+4, n+5 No. .
(simple alarm ID) Command Current | Command Current Target Position
n+6, n+7 Status Signal
n+8, n+9 Current Speed Current Speed Command Current
n+10, n+11
n+12, n+13 Alarm Code Alarm Code
n+14, n+15 Status Signal
n+16, n+17
n+18, n+19
n+20, n+21 .
22 n+23 Occupied area
n+24, n+25
n+26, n+27
n+28, n+29
n+30, n+31 Status Signal

(Note) The shows the area to be occupied with the operation mode setting.
Therefore, this area cannot be used for any other purpose. Also, exercise caution to avoid node address

duplication.

20
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2.6.2

Remote I/O Mode (Number of Occupied Bytes: 2)

This is the operation mode with the position No. set up as the same as using P10 (24V 1/O).

Set the position data using compatible teaching tools.

The number of operable positions varies depending on the parameter No. 25 “PIO Pattern” setting.
The 1/0O specifications for the PIO pattern are described as follows.(Refer to Operation Manual for the

controller main body for more information.)

Value set in parameter

Operation Mode

1/0 Specification

No. 25
0 Positioning mode 64 positioning points and two zone output points are available.
64 positioning points and one zone output point are available.
1 Teaching mode Positioning operation and jog operation are supported.
The current position can be written to a specified position.
2 256-point mode 256 positioning points and one zone output point are available.
3 512-point mode 512 positioning points are available. There are no zone outputs.
Electromaanetic valve 7 positioning points and two zone output points are available.
4 9 The direct operation command is available for each position No.
mode 1 o : ) "
A position complete signal is output for each position number.
3 positioning points and two zone output points are available.
. The actuator is operated by specifying forward, backward and
Electromagnetic valve |. . o
5 intermediate position commands.

mode 2

A position complete signal is output separately for the front end, rear
end and intermediate position.

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the

following table.

PIO Pattern
ROBO cylinder function gbsitioning jréaching %56-point 21 2-point ‘I;.Iectro- glectro-
mode mode mode mode magnetic magnetic valve
valve mode 1 |mode 2
Home-return operation @) O O O O X
Positioning operation @) (@) (@) (@) @) @)
Speed and acceleration/ o o o o o o
deceleration setting
Pitch feed (inching) ©) O O O O O
Pressing Operation O O O O O X
Speed change during the o o o o " o
movement
Operation at different o o o o o
acceleration and deceleration
Pause @) O O O O (*1)
Zone signal output ©) O O X O O
P1O pattern selection o o o o o o
(set by a parameter)

O:Supported, x:Not supported

(*1) Itis available when the parameter No. 27 “Movement Command Type” is set to “0”.
Turning “OFF” the “Movement Command” can stop the system temporarily.

21
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PLC channel configuration (* “n” shows the node address of each axis.)

—
EtherCAT.

Parameter ACON/PCON side PLC side output ACON/PCON side PLC side input
No.84 DI (Port No.) address (bytes) DO (Port No.) address (bytes)
0 Oto 15 n+0, n+1 0to 15 n+0, n+1

(Note) Be careful of using duplicated node addresses.

(2) 1/O Signal Allocation for each Axis
The /O signals of each axis consist of one input word (1 word = 2 bytes) and one output word in the I/O

areas.

e This is controlled by ON/OFF bit signals from the PLC.

PLC output (* “n” shows the node address of each axis.)

address 1 word = 2 bytes =16 bit
n+0, n+1 F E D C B A 9 8 7 6 5 4 3 2 0
Controllerinput | v | <« ™ | N — O | o5 © ~ | © o | < ™ | N o
port number A R I R I B
PLC input (* “n” shows the node address of each axis.)
address ’ 1 word = 2 bytes =16 bit R
n+0, n+1 F E D C B A 9 8 7 6 5 4 3 2 0
Controller output| v | < ™ | — © | o | © ~ | © o | < ™ | o
port number D A A N I B

22
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(3) I/O signal assignment
The controller's I/O port signal varies depending on the parameter No. 25 setting.
(Refer to Operation Manual for the controller main body for more information.)

Parameter No. 25 setting

Positioning mode

Teaching mode

256-point mode

0 1 2
Category Port No. Symbol Signal Name Symbol Signal Name Symbol Signal Name
0 PC1 PC1 PC1
1 PC2 PC2 PC2
2 PC4 PC4 PC4
Command position No. Command position No.
3 Pcs Pes Pcs Command position No.
4 PC16 PC16 PC16
5 PC32 PC32 PC32
6 - MODE Teaching Mode Command PC64
PLC Output 7 - Unavailable JISL Jog/inching selector PC128
ACON Input 8 - JOG+ +Jog - Unavailable
9 BKRL Forced brake release JOG- -Jog BKRL Forced brake release
10 RMOD Operating mode selector RMOD Operating mode selector RMOD Operating mode selector
11 HOME Home return HOME Home return HOME Home return
12 *STP Pause *STP Pause *STP Pause
13 CSTR Positioning Start g\?VTRF;/ ngtfrr:‘goﬁtacrgnf;ﬁg“ CSTR Positioning Start
14 RES Reset RES Reset RES Reset
15 SON Servo ON Command SON Servo ON Command SON Servo ON Command
0 PM1 PM1 PM1
1 PM2 PM2 PM2
2 PM4 PM4 PM4
Completed Position No. Completed Position No.
3 PM8 PM8 PM8
Completed Position No.
4 PM16 PM16 PM16
5 PM32 PM32 PM32
6 MOVE Moving Signal MOVE Moving Signal PM64
ACON Output 7 ZONE1 Zone 1 MODES Teaching mode Signal PM128
PLCTnput 8 PZONE Position zone PZONE Position zone PZONE Position zone
9 RMDS Operation Mode Status RMDS Operation Mode Status RMDS Operation Mode Status
10 HEND Home return completion HEND Home return completion HEND Home return completion
1 PEND P°S“i°”i2igrf;mp'e“°” e P,fcfs"l't‘l’;r;”ga‘t’gTe‘:?f;;")?:tae" PEND | Positioning completion signal
12 SV Operation preparation end SV Operation preparation end SV Operation preparation end
13 *EMGS Emergency stop *EMGS Emergency stop *EMGS Emergency stop
14 *ALM Alarm *ALM Alarm *ALM Alarm
15 Unavailable - Unavailable - Unavailable

The symbol with a * mark shows the ON signal in normal condition.
The signal described as “Unavailable” is not controlled. (ON/OFF is undefined.)
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Parameter No. 25 setting

512-point mode

Electromagnetic valve mode 1

Electromagnetic valve mode 2

3 4 5
Category | Port No. | Symbol Signal Name Symbol Signal Name Symbol Signal Name
0 PC1 STO Start position 0 STO Start position 0
1 PC2 ST1 Start position 1 ST1 Start position 1
2 PC4 ST2 Start position 2 ST2 Start position 2
3 PC8 ST3 Start position 3 -
4 PC16 Command position No. ST4 Start position 4 -
5 PC32 ST5 Start position 5 - .
Unavailable
6 PC64 ST6 Start position 6 -
PLC Output 7 PC128 _ _
- ] Unavailable
ACON Input 8 PC256 -
9 BKRL Forced brake release BKRL Forced brake release BKRL Forced brake release
10 RMOD | Operating mode selector | RMOD | Operating mode selector | RMOD | Operating mode selector
11 HOME Home return HOME Home return -
12 *STP Pause *STP Pause - Unavailable
13 CSTR Positioning Start - Unavailable -
14 RES Reset RES Reset RES Reset
15 SON Servo ON Command SON Servo ON Command SON Servo ON Command
0 PM1 PEO Position 0 complete LS0 Retracting end
movement command 0
1 PM2 PE1 Position 1 complete LS Retracting end
movement command 1
2 PM4 PE2 Position 2 complete LS2 Retracting end
movement command 2
3 PM8 Completed Position No. PE3 Position 3 complete -
4 PM16 PE4 Position 4 complete - .
Unavailable
5 PM32 PE5 Position 5 complete -
6 PM64 PEG6 Position 6 complete -
ACON Qutput 1777 ™1 1128 ZONE1 Zone 1 ZONE1 Zone 1
PLC Input 8 PM256 PZONE Position zone PZONE Position zone
9 RMDS Operation Mode Status RMDS Operation Mode Status RMDS Operation Mode Status
10 HEND Home return completion HEND Home return completion HEND Home return completion
1 PEND Positionin_g completion PEND Positionin_g completion } Unavailable
signal signal
12 sv Operation preparation sv Operation preparation sv Operation preparation
end end end
13 *EMGS Emergency stop *EMGS Emergency stop *EMGS Emergency stop
14 *ALM Alarm *ALM Alarm *ALM Alarm
15 - Unavailable - Unavailable - Unavailable

The symbol with a * mark shows the ON signal in normal condition.
The signal described as “Unavailable” is not controlled.(ON/OFF is undefined.)
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Parameter No. 25 setting

Positioning mode

Teaching mode

256-point mode

0 1 2
Category | Port No. | Symbol Signal Name Symbol Signal Name Symbol Signal Name
0 PC1 PC1 PC1
1 PC2 PC2 PC2
2 PC4 » PC4 . PC4
Command position No. Command position No.
3 PC8 PC8 PC8 .
Command position No.
4 PC16 PC16 PC16
5 PC32 PC32 PC32
6 - MODE | Teaching Mode Command PC64
PLC Output 7 - Unavailable JISL Jog/inching selector PC128
- 8 - JOG+ +Jog - Unavailable
PCON Input
9 BKRL Forced brake release JOG- -Jog BKRL Forced brake release
10 RMOD Ope;ztlgg(;‘?ode RMOD Operating mode selector RMOD | Operating mode selector
11 HOME Home return HOME Home return HOME Home return
12 *STP Pause *STP Pause *STP Pause
- CSTR/ Positioning Start/ Position I
13 CSTR Positioning Start PWRT Data Import Command CSTR Positioning Start
14 RES Reset RES Reset RES Reset
15 SON Servo ON Command SON Servo ON Command SON Servo ON Command
0 PM1 PM1 PM1
1 PM2 PM2 PM2
2 PM4 . PM4 . PM4
Completed Position No. Completed Position No.
3 PM8 PM8 PM8 .
Completed Position No.
4 PM16 PM16 PM16
5 PM32 PM32 PM32
6 MOVE Moving Signal MOVE Moving Signal PM64
7 ZONE1 Zone 1 MODES Teaching mode Signal PM128
PCON Output 8 PZONE Position zone PZONE Position zone PZONE Position zone
PLC Input 9 RMDS | Operation Mode Status | RMDS Operation Mode Status RMDS Operation Mode Status
10 HEND | Home return completion | HEND Home return completion HEND | Home return completion
T . Positioning completion — .
1 PEND Posmonln'g completion PEND/ signal/ PEND Posmonln'g completion
signal WEND s signal
position-data read complete
12 sv Operation preparation sV Operation preparation end sv Operation preparation
end end
13 *EMGS Emergency stop *EMGS Emergency stop *EMGS Emergency stop
14 *ALM Alarm *ALM Alarm *ALM Alarm
LOAD/ | Load output judgment/ ) . LOAD/ Load output judgment/
15 TRQS torque level Unavailable TRQS torque level

The symbol with a * mark shows the ON signal in normal condition.
The signal described as “Unavailable” is not controlled. (ON/OFF is undefined.)
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Parameter No. 25 setting

512-point mode

Electromagnetic valve mode 1

Electromagnetic valve mode 2

3 4 5
Category Z%rt Symbol Signal Name Symbol Signal Name Symbol Signal Name
0 PC1 STO Start position 0 STO Start position 0
1 PC2 ST1 Start position 1 ST1 Start position 1
2 PC4 ST2 Start position 2 ST2 Start position 2
3 PC8 ST3 Start position 3 -
4 PC16 | Command position No. ST4 Start position 4 -
5 PC32 ST5 Start position 5 - )
Unavailable
6 PC64 ST6 Start position 6 -
PLC Output 7 PC128 - . -
R ] Unavailable
PCON Input 8 PC256 -
9 BKRL Forced brake release BKRL Forced brake release BKRL Forced brake release
10 RMOD Ope;:;tlggor?ode RMOD | Operating mode selector | RMOD | Operating mode selector
11 HOME Home return HOME Home return -
12 *STP Pause *STP Pause - Unavailable
13 CSTR Positioning Start - Unavailable -
14 RES Reset RES Reset RES Reset
15 SON Servo ON Command SON Servo ON Command SON Servo ON Command
o | Pwmi PEO | Position 0 complete | LSO Retracting end
movement command 0
1 PM2 PE1 Position 1 complete LS1 Retracting end
movement command 1
2 PM4 PE2 Position 2 complete Ls2 Retracting end
movement command 2
3 PM8 Completed Position PE3 Position 3 complete -
4 PM16 No. PE4 Position 4 complete - .
Unavailable
5 PM32 PE5 Position 5 complete -
6 PM64 PEG6 Position 6 complete -
PCON Output 7 PM128 ZONE1 Zone 1 ZONE1 Zone 1
PLCTnput 8 PM256 PZONE Position zone PZONE Position zone
9 RMDS | Operation Mode Status | RMDS | Operation Mode Status | RMDS | Operation Mode Status
10 HEND Home return HEND | Home return completion | HEND | Home return completion
completion
11 PEND Posmonln.g completion PEND Posmonln.g completion } Unavailable
signal signal
12 sV Operation preparation sV Operation preparation sV Operation preparation
end end end
13 *EMGS Emergency stop *EMGS Emergency stop *EMGS Emergency stop
14 *ALM Alarm *ALM Alarm *ALM Alarm
LOAD/ | Load output judgment/ | LOAD/ Load output judgment/ ) .
15 TRQS torque level TRQS torque level Unavailable

The symbol with a * mark shows the ON signal in normal condition.
The signal described as “Unavailable” is not controlled.(ON/OFF is undefined.)
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2.6.3

Position/Simplified Direct Value Mode (Number of Occupied Bytes: 8)

This is the operation mode with the position No. set up. Whether the target position is set directly the control
signals (PMOD signals), or the value registered on the position data is used can be selected.

For the speed, acceleration/deceleration and positioning band, etc., except for the target position, the
values in the position table within the controller are used. Setup the position data referring the operation
manual for the controller main body.
The settable No. of position data items is max 768 points.
The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the

following table.

ROBO cylinder function

O:Direct control
A:Indirect control
x:Disable

Remarks

Home-return operation

Positioning operation

Speed and acceleration /
deceleration setting

Pitch feed (inching)

Pressing Operation

Speed change during the
movement

Operation at different
acceleration and deceleration

These items must be set in
the position data table.

Pause

Zone signal output

> 1o D> | > [BIP>] B> [O]O

Zones are set using
parameters.

P1O pattern selection

x

(1) PLC address configuration (* “n” shows the node address of each axis.)

Parameter ACON/PCON side PLC side output ACON/PCON side PLC side input
No.84 input register address (bytes) output register address (bytes)

s n+0, n+1 o n+0, n+1

Target Position n+2, n+3 Current Position T

1 g
Specified position number n+4, n+5 Completed Position No. n+4, n+5
(Simple alarm code)
Control Signal n+6, n+7 Status Signal n+6, n+7

(Note) Be careful of using duplicated node addresses.
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2. ACON-C/CG, PCON-C/CG

J1A1] EtherCAT.

(2) 1/O Signal Allocation for each Axis

The 1/0O signals of each axis consist of four input words (4 words = 8 bytes) and four output words in the
I/O areas.

® The control signals and status signals are ON/OFF signals in units of bit.

® The target position and current position are expressed using 2 words (32 bits) binary data. The figures
from —999999 to +999999 (Unit: 0.01mm) can be set in PLC. However, set the position data within the soft
stroke range (0 to effective stroke length) for the actuator concerned.

® The specified position No. and completed position No. are expressed using 1-word (16 bits) binary data.
The figures from 0 to 767 can be set in PLC. However, set the position No. for which the operation
conditions have been set in advance using the PC software or teaching tools.

PLC output
Address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits

n+0, n+1 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Target Position
(lower word)

n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bO

Target Position
(upper word)

When the target position is shown using the negative figure, it is expressed using the
complement of 2.

b3 b2 bl bO

©
O
[6¢]
O
~
O
(o)}
O
o
o
i

n+4, n+5 b15 b14 b13 b12 b11 b10 b

. ©

Specified =8]8 SN o N =
Position | | | | | | SIS S5 o0l o Q91909
number flglgl ||| > &6 10

n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
| o o lw ||+ 1| o W |
, x| O O 0o« L S D= kE

Control Signal GRNG) n 6 lw|E
ontrol Signa X 5 | ‘ E % E S Q 2| 3S ||| w g 8

28



J1A1] EtherCAT.

PLC input
Address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits

< >

n+0, n+1 b15 b14 b13 b12 b11 b10 b3 b8 b7 b6 b5 b4 b3 b2 bl b0

Current Position
(lower word)

n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Current Position
(upper word)

When the target position is shown using the negative figure, it is expressed using the
complement of 2.

N+4,n*5  H15 p14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
N O ) 4| | ©

Completed hla| dlejlolcl2 2 Y=

Position No. | | | | | | % % % E E E E E E E

n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bO

N

Wiy N olEl Llel _ Wil oo

. 1G] Z | a2 L > =2|>|=z|z

Status Signal =z z o2 |g|s| | I T S e I B S I A

Z g OIQ R g =z = Q <l s T a
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2. ACON-C/CG, PCON-C/CG

1A

—
EtherCAT.

(3) /O signal assignment (* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)
Signal Type Bit Symbol Contents Details
32-bit signed Integer.
Set the target position on the absolute coordinates.
The unit is 0.01mm and settable range is between —999999 to
+999999.
Target 32-bit ) (Example) When it is “+25.40mm”, set it as “2540”. 2.8 (1)
Position data If the value larger than the value (0.2mm) inside the soft limit for the )
parameter, the movement would be limited to the inside the soft limit
(0.2mm).
When the input is performed in hexadecimal notation, input the
negative value using a complement of 2.
16-bit integer
For the operation, the position data is required, for which the operation
conditions have been set in advance using the teaching tools such as
Specified 16-bit | PC1 to PC software.
position data PC512 Set up the position No. for which the data has been input using this 28 (1)
number register.
The settable range is 0 to 767.
In the case that any value out of the range is set, or position No. that
has not been set is specified, an alarm is output.
b15 BKRL |Forced brake release: When it is turned ON, the brake is released. 2.6.7 (18)
Operating mode selector: The AUTO mode is selected when this
b14 RMOD signal is OFF, and the MANU mode is selected when the signal is ON. 26.7(19)
5 b13 - Unavailable -
2 b12
e Position/simple-direct switching:
&) b11 PMOD |The position mode is selected when this signal is OFF, and the simple | 2.6.7 (20)
T direct mode is selected when the signal is ON.
Teaching Mode Command:
b10 MODE | The normal mode is selected when this signal is OFF, and the 2.6.7 (16)
teaching mode is selected when the signal is ON.
Position Data Import Command:
b9 PWRT Position data is read when this signal is ON. 26.7(17)
b8 JOG+ |+Jog: “ON” for Movement in the Opposite Direction of Home 2.6.7 (13)
C,O”t“?' b7 JOG- |-Jog: “ON” for Movement to the Home Direction 2.6.7 (13)
signa Jog-speed/inch-distance switching:
The values set in parameter No. 26, “Jog speed” and parameter No.
b6 JVEL |48, “Inch distance” are used when this signal is OFF, and the values 2.6.7 (14)
set in parameter No. 47, “Jog speed 2" and parameter No. 49, “Inch
distance 2” are used when the signal is ON.
Jog/inching selector:
b5 JISL | Jog operation is performed when this signal is OFF, and inch 2.6.7 (15)
operation is performed when the signal is ON.
b4 SON | Servo ON Command: The servo turns ON when this signal turns ON. | 2.6.7 (5)
b3 RES | Reset: A reset is performed when this signal turns ON. 2.6.7 (4)
b2 STP | Pause: A pause command is issued when this signal turns ON. 2.6.7(11)
b1 HOME Home return: A home-return command is issued when this signal 2.6.7 (6)
turns ON.
b0 CSTR (F;(l)\lsitioning Start: A move command is issued when this signal turns 267 (7)
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J1A1] EtherCAT.

(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit | Symbol Contents Details

Current Position: 32-bit signed Integer.
The setting unit is 0.01mm.

Current . (Example)

Position 32-bit Reading:000003FF1=1023 (decimal)=10.23mm 28(1)
* When the value is read in hexadecimal notation, the negative figure

is expressed as a complement of 2.

16-bit integer
It is moved to the target position and the positioning completed

99/9-NOJd ‘99/9-NOJV '

Completed position No. within the positioning band is output.
Position No. 16-bit PM1 to |In the case that the position movement has not been performed at all, 2.8 (1)
(Simple PM512 |or during the movement, “0” is output. ’
alarm code) When an alarm is issued (in the case that the status signal ALM is
“ON”), the simplified alarm code (Refer to the Operation Manual for the
controller main body) is output.
b15 | EMGS (E)r':}ergency stop: An emergency stop is actuated when this signal turns 267 (2)
b14 PWR Controller ready : This signal turns ON when the controller becomes 26.7 (1)
ready.
b13 | ZONE2 | Zone 2:“ON" for the current position within the zone set range 2.6.7 (12)
b12 | ZONE1 | Zone 1:“ON” for the current position within the zone set range 2.6.7(12)

§ Position zone:
o b11 | PZONE | This signal turns ON when the current position is inside the specified 2.6.7(12)
T position zone.
b10 | MODES Teaching mode Signal: This signal is ON while the teaching mode is 2,67 (16)
selected.
b9 WEND Position-data read complete : This signal turns ON when reading is 2,67 (17)
complete.
Status Operation Mode Status:
code b8 RMDS | This signal is OFF when the current mode is AUTO, or ON when the 2.6.7(19)
current mode is MANU.
b7 )
- Unavailable -
b6
b5 PSEL Pressing and a Miss: Th|§ signal tur.ns ON when the actuator missed 267 (23)
the work part in push-motion operation.
b4 sV 8Eerat|on preparation end: This signal turns ON when the servo turns 26.7 (5)
b3 ALM | Alarm: This signal turns ON when an alarm occurs. 2.6.7 (3)

b2 MOVE |Moving Signal: This signal remains ON while the actuator is moving. 2.6.7 (9)

Home return completion: This signal turns ON when home return is

b1 HEND 2.6.7 (6)
completed.

b0 PEND Positioning completion signal: This signal turns ON when positioning is 2.6.7 (10)
completed.
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2. ACON-C/CG, PCON-C/CG

1A

2.6.4

—
EtherCAT.

Half Direct Value Mode (Number of Occupied Bytes: 16)

This is the operation mode with the target position, positioning band, speed, acceleration/deceleration and
pressing current value set up in the PLC. Set each value in the 1/0 areas. When the zone function is used,
set it using the parameter Nos. 1, 2, 23 and 24.

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the

following table.

ROBO cylinder function

O:Direct control
A:Indirect control
x:Disable

Remark

Home-return operation

Positioning operation

Speed and acceleration /
deceleration setting

Pitch feed (inching)

Pressing Operation

Speed change during the
movement

O |0|0| O |00

Operation at different
acceleration and deceleration

Pause

Zone signal output

Parameters must be set.

PIO pattern selection

x |>|O| x

(1) PLC address configuration (* “n” shows the node address of each axis.)
Parameter ACON/PCON side PLC side output ACON/PCON side PLC side input
No.84 input register address (bytes) output register address (bytes)
o n, n+1 - n, n+1
Target Position n+2. n+3 Current Position n+2, n+3
Positioning Band n+4, n+5 Command Current n+4, n+5
n+6, n+7 n+6, n+7
2 Velocity n+8, n+9 n+8, n+9
i t
Acceleration/ n+10, n+11 Current Speed n+10, n+11
Deceleration
Pressing Current Limit Value n+12, n+13 Alarm Code n+12, n+13
Control signal n+14, n+15 Status Signal n+14, n+15

(Note) Be careful of using duplicated node addresses.
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J1A1] EtherCAT.

(2) 1/O Signal Allocation for each Axis

The I/O signals of each axis consist of one input word (8 words = 16 bytes) and one output word in the I/O
areas.

® The control signals and status signals are ON/OFF signals in units of bit.

® The target position and current position are expressed using 2-word (32 bits) binary data. The figures from
—999999 to +999999 (Unit: 0.01mm) can be set in PLC. However, set the position data within the soft
stroke range (0 to effective stroke length) for the actuator concerned.

@ Set the positioning band. The positioning band is expressed using 2-word (32 bits) binary data. The
figures from 1 to +999999 (Unit: 0.01mm) can be set in PLC.

® The speed is expressed using 1-word (16 bits) binary data. The figures from 0 to +65535 (Unit:
1.0mm/sec) can be set in PLC. Set the value that does not exceed the max. speed value for the actuator
concerned.

® The Acceleration/Deceleration is expressed using 1-word (16 bits) binary data. The figures from 1 to 300
(Unit: 0.01G) can be set in PLC. However, set the value that does not exceed the max.
acceleration/deceleration value for the actuator in question.

® The pressing current limit value is expressed using 1-word (16 bits) binary data. The figures from 0 (0%)

to 255 (100%) can be set in PLC. However, set the value within the settable range for the pressing current
limit value (Refer to the Catalog or Operation Manual for the actuator) for the actuator concerned.

Set Value ? 12|7 2?5
| | |

Push-motion current-limiting value 0% 50% 100%

® The command current is expressed using 2-word (32 bits) binary data (Unit: 1mA).
® The current speed is expressed using 2-word (32 bits) binary data (Unit: 0.01mm/sec).
® The alarm code is expressed using 1-word (16 bits) binary data.
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2. ACON-C/CG, PCON-C/CG

J1A1] EtherCAT.

PLC output
Address (* “n” shows the node address of each axis.)

5 1 word = 2 bytes =16 bits
n+0, n+1 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

N

Target Position
(lower word)

n+2,n+3  ph15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Target Position
(upper word)

When the target position is shown using the negative figure, it is expressed using the
complement of 2.

n+4, n+5 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Positionin VIS v| 0| 0| =

: g © | Q| o S NN O g o

Width N@r_oqqgggwm‘_oowmr
(lower word) P IE= IS I N B N

n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4d b3 b2 bl b
itioni 1IN g
Peian U 815188
Width N R
(upper word) R R )
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
LI I | ©| 0|
) ClY ool g |||l 4|~ o
Velocit ~ MM sl o0l o o = | v | N - | © | ¥ | N | —
Y N O o |« || = |2 I

n+10,n+11  p15 p14 Hb13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Acceleration/ | | | | | | |
Deceleration

256
128
64
32
16
8
4
2
1

n+12,n+13  p15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Pressing ©
curent | | [ [ L e e 2oy -
Limit Value

n+14, n+15 b15 b

—_
N

b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Control Signal

BKRL
RMOD
DIR
PUSH
JOG+
JOG—
JVEL
JISL
SON
RES
STP
HOME
DSTR

34
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—
EtherCAT.

PLC input
Address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits

n+0, n+1 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Current Position

(lower word)

n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b

Current Position

(upper word)
When the Current Position is shown using the negative figure, it is expressed using the
complement of 2.
n*+4, 05 115 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bs b3 b2 bl bO
Command © | I | © | o | <«
Currentgggggagﬁgcj‘é%gwwm‘—
(lower word) | & 2o | ||
n+6,n*7  phi5 h14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Command % i N g
Current B N I 0
(upper word) N Q|23
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Current Speed
(lower word)
n+10.n+11  p15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Current Speed
(upper word)

When the Current Speed is shown using the negative figure, it is expressed using the

complement of 2.

n+12,n+13  b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Alarm Code

n+14,n+15  H15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

sawssignal |2 = Z Z | ||| |E 1] % 52 8 & &
I NN a2 a </ s | T|a
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J1A1] EtherCAT.

(3) /0O signal assignment® “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit Symbol Contents Details

2. ACON-C/CG, PCON-C/CG

32-bit signed Integer.

Set the target position on the absolute coordinates.

The unitis 0.01mm and settable range is between —999999 to
+999999.

Target 32-bit ) (Example) When it is “+25.41mm”, set it as “2541”. 28 (2)
Position data If the value larger than the value (0.2mm) inside the soft limit for ’
the parameter, the movement would be limited to the inside the
soft limit (0.2mm).

*When the input is performed in hexadecimal notation, input the

negative value using a complement of 2.

32-bit integer

The unitis 0.01mm and settable range is between 1 to +999999.

(Example) When it is “25.40mm”, set it as “2540”. This register

value has two meanings depending on the operation type.

Positioning | 32-bit 1) In the case of positioning operation, it shows the allowable
Band data range from the target position, that is regarded as the
positioning completion.

2) In the case of pressing operation, it shows the pressing width
value. Specify the normal operation or pressing operation using
the “PUSH?” control signal setting.

PLC Output

16-bit integer

Specify the speed at which to move the actuator.

The unit is 1.0mm/sec and settable range is 0 to 65535.

Velocity 16-bit ) Deceleration stop if and to specify in motion 0. It under 28 (2)
data suspension, it will remain stopped on the spot. )

(Example) When it is “254.0mm/sec”, set it as “254”. When the

movement command is set with the value bigger than the max.

speed, an alarm is issued.

16-bit integer

Specify the acceleration / deceleration at which to move the
actuator (the acceleration and deceleration will be the same
value).

- The unitis 0.01G and settable range is 1 to 300. 2.8 (2)
(Example) To set “0.30 G”, specify “30”.

If a move command is issued by specifying “0” or any value
exceeding the maximum acceleration or deceleration, an alarm
will occur.

Acceleration/ 16-bit
Deceleration data
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—
EtherCAT.

(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit Symbol Contents Details
16-bit integer
Specify the current-limiting value to be used during push-motion
Pressing operation.
Current 16-bit ) The allowable specification range is 0 (0%) to 255 (100%). 28(2)
Limit data The actual settable range varies depending on each actuator.(Refer '
Value to the catalog or Operation Manual for the actuator.) If a move
command is issued by specifying a value exceeding the maximum
push-motion current, an alarm will occur.
b15 BKRL |Forced brake release: When it is turned ON, the brake is released. 2.6.7 (18)
Operating mode selector: The AUTO mode is selected when this
b14 RMOD |signal is OFF, and the MANU mode is selected when the signal is 2.6.7(19)
ON.
Push direction specification:
“OFF” for the direction reducing the positioning band from the target
b13 DIR |position, 2.6.7 (22)
“ON” for the direction adding the positioning band to the target
position
Push-motion specification: Positioning operation is performed when
b12 PUSH |this signal is OFF, and push-motion operation is performed when the | 2.6.7 (21)
5 signal is ON.
g b11
o .
O b10 - Unavailable -
|
o b9
Control b8 JOG+ |+ Jog: “ON” for Movement in the Opposite Direction of Home 2.6.7 (13)
Signal b7 JOG- |-Jog: “ON” for Movement to the Home Direction 2.6.7 (13)
Jog-speed/inch-distance switching:
The values set in parameter No. 26, “Jog speed” and parameter No.
b6 JVEL |48, “Inch distance” are used when this signal is OFF, and the values | 2.6.7 (14)
set in parameter No. 47, “Jog speed 2” and parameter No. 49, “Inch
distance 2” are used when the signal is ON.
Jog/inch switching:
b5 JISL |Jog operation is performed when this signal is OFF, and inch 2.6.7 (15)
operation is performed when the signal is ON.
b4 SON |Servo ON Command: The servo turns ON when this signal turns ON. | 2.6.7 (5)
b3 RES |Reset: A reset is performed when this signal turns ON. 2.6.7 (4)
b2 STP |Pause: A pause command is issued when this signal turns ON. 2.6.7(11)
b1 HOME Home return: A home-return command is issued when this signal 2.6.7 (6)
turns ON.
b0 DSTR Ej?ﬁg%n,\ung Command: A move command is issued when this signal 2.6.7 (8)
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2. ACON-C/CG, PCON-C/CG

1A

—
EtherCAT.

(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit Symbol Contents Details
32-bit signed integer indicating the current position
The setting unit is 0.01mm.
Current 32-bit ) (Example) Reading:000003FFH=1023 (decimal) 2.8(2)
Position data =10.23mm ’
* When the value is read in hexadecimal notation, the
negative figure is expressed as a complement of 2.
32-bit integer
i The electrical current presently specified by a command is indicated.
Cgm;’:d 320t .| The setting unitis mA. 2.8(2)
(Example) Reading:000003FF4=1023 (decimal)
=1023mA
32-bit signed integer indicating the current position
The current speed is indicated.
Positive value: The actuator is moving in the direction opposite home.
Current 32-bit Negative value: The actuator is moving in the direction of home.
Speed data - The setting unit is 0.01mm/sec. 2.8 (2)
P (Example) Reading:000003FFH{=1023 (decimal)
=10.23mm/sec
* When the value is read in hexadecimal notation, the
negative figure is expressed as a complement of 2.
16-bit integer
16-bit When an alarm is issued, the alarm code is output.
Alarm Code data - When any alarm is not issued, it is “O4”. 2.8 (2)
Refer to the Operation Manual for the controller main body for the details

- of the alarms.

=] K ; .

ica_ b15 EMGS (E)r’:]ergency stop: An emergency stop is actuated when this signal turns 26.7(2)

O . —

7 b14 PWR ::ezr:jt;oller ready : This signal turns ON when the controller becomes 26.7 (1)
b13 | ZONE2 | Zone 2:“ON” for the current position within the zone set range 2.6.7(12)
b12 | ZONE1 |Zone 1:“ON” for the current position within the zone set range 2.6.7(12)
b11
b10 - Unavailable -
b9

Operation Mode Status:
b8 RMDS | This signal is OFF when the current mode is AUTO, or ON when the 2.6.7 (19)
Status :
Signal current mode is MANU.
b7
- Unavailable -
b6
b5 PSEL Pressing and a Miss: Th|§ signal turps ON when the actuator missed 267 (23)
the work part in push-motion operation.
ba sV gﬁleratlon preparation end: This signal turns ON when the servo turns 26.7 (5)
b3 ALM Alarm: This signal turns ON when an alarm occurs. 2.6.7 (3)
b2 MOVE | Moving Signal: This signal remains ON while the actuator is moving. 2.6.7 (9)
b1 HEND Home return completion: This signal turns ON when home return is 26.7 (6)
completed.
bo PEND Positioning completion signal: This signal turns ON when positioning is 2.6.7 (10)
completed.
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—
EtherCAT.

2.6.5

Full Direct Value Mode (Number of Occupied Bytes: 32)

This is the operation mode with all the values (target position, speed, etc.) set up directly using values from

PLC. Set each value in the 1/0O area.

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the

following table.

ROBO cylinder function

O:Direct control
x:Disable

Home-return operation

O

Positioning operation

Speed and acceleration / deceleration
setting

Pitch feed (inching)

Pressing Operation

Speed change during the movement

Operation at different acceleration and
deceleration

Pause

Zone signal output

P1O pattern selection

x|O|O| O |O|0|O| O

(1) PLC address configuration (* “n” shows the node address of each axis.)

Parameter ACON/PCON side PLC side output ACON/PCON side PLC side input
No.84 input register address (bytes) output register address (bytes)

Target Position nzzn:_?’ Current Position n22n:13

Positioning Band n+4, n+s Command Current n+4, n+s

n+6, n+7 n+6, n+7

. n+8, n+9 n+8, n+9

Velocity n+10. n+ 11 Current Speed n+10. N+ 11
Zone boundary + n+12, n+13 Alarm Code n+12, n+13
3 Y n+14, n+15 n+14, n+15
Zone boundary - n+16, n+17 n+16, n+17
Y n+18, n+19 n+18, n+19

Acceleration n+20, n+21 n+20, n+21
. Decelerathn ' n+22, n+23 Occupied area n+22, n+23
Pressing Current Limit Value n+24, n+25 n+24, n+25

ACON Occupied area
+ + + +
PCON Load current n+26, n+27 n+26, n+27
threshold

Control Signal 1 n+28, n+29 n+28, n+29

Control Signal 2 n+30, n+31 Status Signal n+30, n+31

(Note) The areas denoted by cannot be used for any other purpose.

Also, exercise caution to avoid node address duplication.
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2. ACON-C/CG, PCON-C/CG

J1A1] EtherCAT.
(2)

40

I/0 Signal Allocation for each Axis
The /O signals of each axis consist of one input word (16 words = 32 bytes) and one output word in the
I/O areas.

® Control signals 1 and 2 and status signals are ON/OFF bit signals.

® The target position and current position are expressed using 2-word (32 bits) binary data. The figures from
—999999 to +999999 (Unit: 0.01mm) can be set in PLC. However, set the position data within the soft
stroke range (0 to effective stroke length) for the actuator concerned.

® Set the positioning band. The positioning band is expressed using 2-word (32 bits) binary data. The
figures from 1 to +999999 (Unit: 0.01mm) can be set in PLC.

® The specified speed is expressed using 2-word (32 bits) binary data. The figures from 0 to +999999 (Unit:
0.01mm/sec) can be set in PLC. Set the value that does not exceed the max. speed value for the actuator
concerned.

® The Acceleration/Deceleration is expressed using 1-word (16 bits) binary data. The figures from 1 to 300
(Unit: 0.01G) can be set in PLC. However, set the value that does not exceed the max.
acceleration/deceleration value for the actuator in question.

® The pressing current limit value is expressed using 1-word (16 bits) binary data. The figures from 0 (0%)
to 255 (100%) can be set in PLC. However, set the value within the settable range for the pressing current
limit value (Refer to the Catalog or Operation Manual for the actuator) for the actuator concerned.

Set Value 0 127 255
I | I
| | |

Push-motion current-limiting value g% 50% 100%

® Set the load current threshold. The load current threshold is expressed using 1-word (16 bits) binary data.
The figures from 0 (0%) to 255 (100%) can be set in PLC. (Refer to the graph of push-motion
current-limiting value (above graph).)

® Zone Boundary “+” and Zone Boundary “—* are expressed using 2-word (32 bits) binary data. The figures
from -999999 to +999999 can be set in PLC. However make sure to set the smaller value for the Zone
Boundary “-* than that for the Zone Boundary “+”.

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

® The current speed is expressed using 2-word (32 bits) binary data (Unit: 0.01mm/sec).

® The alarm code is expressed using 1-word (16 bits) binary data.

6




1A

PLC output

address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits

—
EtherCAT.

<

Iq

n+0, n+1 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4d b3 b2 bl bO
Target Position
(lower word)
n+2, n+3 b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Target Position

(upper word)
When the target position is shown using the negative figure, it is expressed using the
complement of 2.
n+4, n+5 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bO
Positioning VNI || ©]| o | =
Width '&\) § ‘cz: 8 ES s % § g SN C o | | N
(lower word) S| L8| o | v | & —
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Positioning s ¥ R|g
il ™
Width I D B
(upper word) N Q9|2 ©
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
o0 <
Velocity S § § g § N8 Q| N0 ol «| | =
(lowerword) | & | © | & | <& | & | = | | N | T © | ™| =
n+10,n+11  p15 p14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
AERNE
Velocit - ™
0P T B B 0 A IR
(upper word) NEREERTEEY)
o | N8| = | ©
n+12,+n13  b15 bl4 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Zone boundary +
(lower word)
n+14,n+15 115 H14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Zone boundary +
(upper word)

When the zone boundary is shown using the negative figure, it is expressed using the

complement of 2.
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2. ACON-C/CG, PCON-C/CG

J1A1] EtherCAT.

Address (* “n” shows the node address of each axis.)
L 1 word = 2 bytes =16 bits

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

Y

n+16, n+17

Zone boundary —
(lower word)

N*18,+n*19 15 114 13 12 11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Zone boundary —
(upper word)

When the zone boundary is shown using the negative figure, it is expressed using the
complement of 2.

n+20,n+21 95 H14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Acceleration | | | | | | | ITI S| C | 0| | |

256
128

n+22,n+23  pb15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

256
128

Deceleration | | | | | | | TSI YL o | N

N+24,n+25 115 14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Pressing
Current .
Limit Value

128

<t N ©
© ™ — [e0] < [QV] —

n+26.n+27 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Load current
threshold | | | | | | | |
(*3)

128

< | N | ©
O | N Lo v | N~

n+28,n+29 115 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Sl SR8 g EE]
Signal 1 V<C’3v =07

n+30,n+31  b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

| a + ||| = W

ey Tl 1 glelEl|38 k3G

9 5|z Q|e|3|S|a|@|v 2|8

(*1) Signal assignment for b10 of n+28, n+29 (*2) Signal assignment for b7 and b6 of n+28, n+29

Symbol Symbol
Controller ACON PCON Controller ACON PCON
b10 - SMOD b7 MOD1 -
b6 MODO -

(*3) This is a dedicated function for PCON controllers. It is not available with ACON controllers.
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1A

PLC input

Address (* “n” shows the node address of each axis.)

‘A

—
EtherCAT.

1 word = 2 bytes =16 bits

n+0, n+1

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Current Position
(lower word)

n+2, n+3 b15

b14

b13

b12

b11 b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Current Position

(upper word)
When the current position is shown using the negative figure, it is expressed using the
complement of 2.
n+4, n+5 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Command DI I v| ©]| 0| =
Currentg%‘@%goﬁggggﬁ’iwvmr
(owerword) | & | L | &0 | < |« | = | ] Y| T
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bs b4 b3 b2 bl bO
Command % § g ©Q
Current - (A (e 4
(upper word) N Q9|2 o
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Current Speed
(lower word)
n+10, n+11 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Current Speed
(upper word)
When the current speed is shown using the negative figure, it is expressed using the
complement of 2.
n+12,n+13 115 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Alarm Code
n+14ton+15 p15 b14 b13 b12 bl1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Unavailable
n+30,n+31  b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Wil | OlolY| ~ OlO| | wlalao
StatusSignaI%%ZZO*‘_ %%8%555E5
o2 QIR- ¥ |o|a|o <SS |a
N N [a N
(*1) Signal assignment for b10 and b9 of n+30, n+31
Symbol
Controller ACON PCON
b10 - LOAD
b9 - TRQS
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2. ACON-C/CG, PCON-C/CG

1A

—
EtherCAT.

(3) 1/0 signal assignment (* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”".)

Signal Type

Bit

Symbol

Contents

Details

PLC Output

Target
Position

32-bit
data

32-bit signed integer indicating the current position

Set the target position on the absolute coordinates.

The unit is 0.01mm and settable range is—999999 to +999999.

(Examle) When it is “+25.41mm”, set it as “2541".

If the value larger than the value (0.2mm) inside the soft limit for

the parameter, the movement would be limited to the inside the

soft limit (0.2mm).

* When the input is performed in hexadecimal notation, input
the negative value using a complement of 2.

2.8 (3)

Positioning
Band

32-bit
data

32-bit integer

The unitis 0.01mm and settable range is 1 to +999999.

(Example) When it is “25.40mm”, set it as “2540”.

This register value has two meanings depending on the

operation type.

1)In the case of positioning operation, it shows the allowable
range from the target position, that is regarded as the
positioning completion.

2)In the case of pressing operation, it shows the pressing width
value. Specify the normal operation or pressing operation
using the “PUSH” control signal setting.

2.8 (3)

Velocity

32-bit
data

32-bit integer

Specify the speed at which to move the actuator.

The unitis 0.01 mm/sec and the settable range is 0 to 999999.
Deceleration stop if and to specify in motion 0. It under
suspension, it will remain stopped on the spot.

(Example) When it is “25.41mm/sec”, set it as “2541”. When the
movement command is set with the value bigger than the max.
speed, an alarm is issued.

2.8 (3)

Zone
boundary+
/Zone
boundary—

32-bit
data

32-bit signed integer indicating the current position

After completion of home return, an effective zone signal can

be output separately from the zone boundaries specified by

parameters.

The status signal PZONE turns ON when the current position is

inside these +/- boundaries. (Example) When it is “+25.40mm”,

set it as “2540”.

The unit is 0.01mm and the settable range is -999999 to

999999.

Enter a value that satisfies the relationship of “Zone boundary +

> Zone boundary —".

If this function is not used, enter the same value for both the

positive and negative boundaries.

*When the input is performed in hexadecimal notation, input the
negative value using a complement of 2.

2.8 (3)
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1A

—
EtherCAT.

(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Address Bit Symbol Function Details
. 16-bit integer
Acceleration 16-bit ) Specify the acceleration and deceleration at which to move the
data actuator.
The unitis 0.01G and settable range is 1 to 300. 28(3
(Example) When it is “0.30G”, set it as “30". 8(3)
) 16-bit If a move command is issued by specifying “0” or any value
Deceleration data - exceeding the maximum acceleration or deceleration, an
alarm will occur.
16-bit integer
Specify the current- limit value to be used during push-motion
Pressin operation. The allowable specification range is 0 (0%) to 255
c tg 16-bit (100%). 83
wurren data ) The actual settable range varies depending on each actuator. 8(3)
Limit Value (Refer to the catalog or Operation Manual for the actuator.)
If a move command is issued by specifying a value exceeding
the maximum push-motion current, an alarm will occur.
16-bit integer
Load 16-bit Set the current threshold in this register when whether or not
current dat - the load current exceeds the threshold is judged. 2.8 (3)
threshold ata The allowable specification range is 0 (0%) to 255 (100%).
If threshold judgment is not required, enter “0”.
b15
b14
- b13 - Unavailable -
>
Q.
5 b12
O b11
&}
—
a ACON - Unavailable -
b10
Stopping control mode: When this signal is ON, servo control 2.6.7
PCON | SMOD is performed during stopping. (28)
Select stop mode while standing by
Control Stop ASO1 | ASO0 Functions
Slgnal 1 b9 ASOT1 Mode 1 OFF OFF Disable
(Servo is ON at all times)
Sever turns OFF in time set 2.6.7
OFF 1 ON | i1 Parameter No. 36 (30)
st ON OFF _Sever turns OFF in time set
b8 ASO0 op in Parameter No. 37
Mode 0 ON ON Sever turns OFF in time set
in Parameter No. 38
Acceleration / deceleration mode:
b7 MOD1 | When both signals are OFF, the trapezoid pattern mode is
ACON selected. 26.7
When one signal is OFF and the other signal is ON, the (29)
b6 MODO | S-motion mode is selected. When one signal is ON and the
other signal is OFF, the primary delay filter mode is selected.
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2. ACON-C/CG, PCON-C/CG

1A

—
EtherCAT.

(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

A move command is issued when this signal turns ON.

Address Bit Symbol Function Details
b7
PCON| - |Unavailable -
b6
b5 )
- Unavailable -
b4
Incremental Command:
b3 INC Absolute position commands are issued when this signal is OFF, 26.7
and incremental position commands are issued when the signal is (24)
Control ON.
Signal 1 Push direction specification:
“OFF” for the direction reducing the positioning band from the
- 26.7
b2 DIR target position 22)
“ON” for the direction adding the positioning band to the target
position
Push-motion specification : 267
b1 PUSH Positioning operation is performed when this signal is OFF, and ('21')
push-motion operation is performed when the signal is ON.
b0 - Unavailable -
b15 BKRL Forced brake release: When it is turned ON, the brake is released 2(168)7
Operating mode selector: 26.7
b14 RMOD The AUTO mode is selected when this signal is OFF, and the ('155)
MANU mode is selected when the signal is ON.
5 b13
Q.
=] b12
@] .
&) b11 - Unavailable -
-
o b10
b9
b8 JOG+ +Jog: “ON” for Movement in the Opposite Direction of Home 2(1%)7
b7 JOG- -Jog: “ON” for Movement to the Home Direction 2(173)7
Control Jog-speed/inch-distance switching:
Signal 2 The values set in parameter No. 26, “Jog speed” and parameter 267
b6 JVEL No. 48, “Inch distance” are used when this signal is OFF, and the ('14')
values set in parameter No. 47, “Jog speed 2” and parameter No.
49, “Inch distance 2” are used when the signal is ON.
Jog/inch switching: 26.7
b5 JISL Jog operation is performed when this signal is OFF, and inch ('15')
operation is performed when the signal is ON.
Servo ON Command: The servo turns ON when this signal turns 2.6.7
b4 SON
ON. (5)
b3 RES Reset: A reset is performed when this signal turns ON. 2('2')7
b2 STP Pause: A pause command is issued when this signal turns ON. 2(161)7
b1 HOME Home return: A home-return command is issued when this signal 2.6.7
turns ON. (6)
b0 DSTR Positioning Start: 2.6.7
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1A

—
EtherCAT.

(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

completed.

Signal Type Bit Symbol Contents Details
32-bit signed integer indicating the current position
The setting unit is 0.01Tmm.
Current 32-bit ) (Example) Reading:000003FF1=1023 (decimal) 2.8(3)
Position data =10.23mm ’
* When the value is read in hexadecimal notation, the negative figure is
expressed as a complement of 2.
32-bit integer
. The electrical current presently specified by a command is indicated.
Command | 32-bi - The setting unit is mA. 2.8(3)
(Example) Reading:000003FF1=1023 (decimal)
=1023mA
32-bit signed integer indicating the current position
The current speed is indicated.
Positive value: The actuator is moving in the direction opposite home.
Current 32-pit Negativg valug: The actuator is moving in the direction of home.
Speed data - The setting unit is 0.01mm/sec. 2.8 (3)
(Example) Reading:000003FF1=1023 (decimal)
=10.23mm/sec
* When the value is read in hexadecimal notation, the negative figure is
expressed as a complement of 2.
16-bit integer
16-bit When an alarm is issued, the alarm code is output.
Alarm Code data - When any alarm is not issued, it is “0”. 2.8 (3)
Refer to the operation manual for the controller main body for the details of
the alarms.
b15 EMGS Emergency stop: An emergency stop is actuated when this signal turns ON. | 2.6.7 (2)
b14 PWR Controller ready : This signal turns ON when the controller becomes ready. | 2.6.7 (1)
= b13 ZONE2 |Zone 2:*ON” for the current position within the zone set range 2.6.7(12)
E’ b12 ZONEA1 Zone 1:*ON” for the current position within the zone set range 2.6.7(12)
9 Position zone:
o b11 PZONE This signal turns ON when the current position is inside the specified position zone. 267(12)
ACON - Unavailable (ON/OFF is undefined) -
Load output judgment:
b10 When this signal is ON, the specified load has been reached. When the
PCON| LOAD |[signal is OFF, the load has not been reached yet. 2.6.7 (26)
(Refer to Operation Manual for the controller main body for more
information)
ACON - Unavailable (ON/OFF is undefined) -
Torque level:
b9 When this signal is ON, the specified load has been reached. When the
. PCON| TROS |[signal is OFF, the load has not been reached yet. 2.6.7(27)
Status Signal (Refer to Operation Manual for the controller main body for more
information)
Operation Mode Status:
b8 RMDS This signal is OFF when the current mode is AUTO, or ON when the current | 2.6.7 (19)
mode is MANU.
b7 GHMS pnder Home return Operation: This signal remains ON while home return is 267(6)
in progress.
b6 PUSHS Push r_notipn. in progress: This signal remains ON while push-motion 267 (25)
operation is in progress.
b5 PSEL Pressing qnd a Miss: This signa! turns ON when the actuator missed the 267(23)
work part in push-motion operation.
b4 SV Operation preparation end: This signal turns ON when the servo turns ON. | 2.6.7 (5)
b3 ALM Alarm: This signal turns ON when an alarm occurs. 2.6.7 (3)
b2 MOVE Moving Signal: This signal remains ON while the actuator is moving. 2.6.7 (9)
b1 HEND Home return completion: This signal turns ON when home return is 26.7 (6)
completed.
b0 PEND Positioning completion signal: This signal turns ON when positioning is 2.67(10)
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2. ACON-C/CG, PCON-C/CG

1A

Remote I/0O Mode 2 (Number of Occupied Bytes: 12)

2.6.6

—
EtherCAT.

This is the operation mode with the position No. set up as the same as using P10 (24V 1/O).

Set the position data using the teaching tools.

The number of operable positions varies depending on the parameter No. 25 “PIO Pattern” setting.

This mode is the same as the remote I/O mode, but the current-position read function and command-current
read function are also available.
The features of each PIO pattern are shown below. (Refer to Operation Manual for the controller main body
for more information)

E)/::g(ranz?;rlrl]\lo. o5 Operation Mode 1/0 Specification
0 Positioning mode 64 positioning points and two zone output points are available.
1 Teaching mode 64 positioning points and one zone output point are available.
Positioning operation and jog operation are supported.
The current position can be written to a specified position.
2 256-point mode 256 positioning points and one zone output point are available.
3 512-point mode 512 positioning points are available. There are no zone outputs.
4 Electromagnetic valve | 7 positioning points and two zone output points are available.
mode 1 The direct operation command is available for each position No.
A position complete signal is output for each position number.
5 Electromagnetic valve |3 positioning points and two zone output points are available.
mode 2 The actuator is operated by specifying forward, backward and intermediate
position commands.
A position complete signal is output separately for the front end, rear end and
intermediate position.

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the

following table.

PI1O Pattern
) ) 0: 1: 2: 3: 4: 5:
ROBO cylinder function Positioning | Teaching 256-point 512-point Electro- Electro-
mode mode mode mode magnetic magnetic
valve mode 1 |valve mode 2
Home-return operation @) O O O O X
Positioning operation @) ©) @) ©) ©) O
Speed and acceleration/ o o o o o o
deceleration setting
Pitch feed (inching) O O O O O O
Pressing Operation O O O @) O X
Speed change during the o o o o X o
movement
Operation at different o o o o o o
acceleration and deceleration
Pause O O O @) O O (*1)
Zone signal output O O O X O O
PIO pattern selection o o o o o o
(set by a parameter)

O:Supported, x:Not supported

(*1) It is available when the parameter No. 27 “Movement Command Type” is set to “0”.
Turning “OFF” the “Movement Command” can stop the system temporarily.

48




1A

—
EtherCAT.

PLC address configuration (* “n” shows the node address of each axis.)

Parameter ACON/PCON side PLC side output ACON/PCON side PLC side input
No.84 DI and input register address (bytes) DO and output register address (bytes)
Port No.0 to 15 n, n+1 Port No.0 to 15 n, n+1
n+2, n+3 Occupied area n+2, n+3
4 I Current Position n+4, n+5
Occupied area n+6, n+7 n+6, n+7
19, T Command Current n+8, n+9
n+10, n+11 n+10, n+11

(Note) The areas denoted by cannot be used for any other purpose.
Also, exercise caution to avoid node address duplication.

(2) 1/O Signal Allocation for each Axis
The 1/0O signals of each axis consist of 6 input words (channels) and 6 output words (6 words=12 bytes) in the

I/O areas.

® The areas controlled by port number are controlled using ON/OFF bit signals.
® The current position is a 2-word (32-bit) binary data (unit: 0.01 mm).

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

PLC output
Address (* “n” shows the node address of each axis.)

A

1 word = 2 bytes =16 bits

n0n+t 1'r FE p c B A 9 8 7 6 5 4 3 2 0
Controller
input port LTI NI Qleo ol ~lOo|lw|lx|®m|A o
number
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2. ACON-C/CG, PCON-C/CG

J1A1] EtherCAT.

PLC input
Address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits

n+0, n+1 F E D C B A 9 8 7 6 5 4 3 2 1 0
Controller
outputport | 2 | T |2 |1 N | Z | Qo 0|~  ©|w|x|®m|n|—]| O
number

n+2, n+3 b15 bl4 b13 b12 b1l b10 b9 b8 b7 b6 b5 bd b3 b2 bl bo

Unavailable

N*4,0*S 115 b14 H13 12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Current Position
(lower word)

n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Current Position
(upper word)

When the current position is shown using the negative figure, it is expressed using the
complement of 2.

n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Command LI F || 0| 0|«

© | ® ~N | o | @
CurrentﬁQ?SéﬁS;gg%%fmwmv
(lowerword) | & | € | © | ¥ | &N | —

n+10,n+11 115 p14 H13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl boO
Command % 3 g ©
Current O ) AP (e
(upper word) N o oG
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1A

I/0O signal assignment

—
EtherCAT.

For the signal assignments corresponding to each PIlO pattern, refer to the 1/0 signal assignments for the
remote 1/0O mode explained in 2.6.2 (3).

The signal allocation for the Command Current and Current Position, is shown in the following table.

Signal Type Bit Symbol Contents Details
32-bit signed integer indicating the current position
The setting unit is 0.01mm.
Cur_rt_ant 32-bit data ) (Example) Reading:£)00003FFH=1023 (decimal) )
Position =10.23mm
‘g_ * When the value is read in hexadecimal notation, the
= negative figure is expressed as a complement of 2.
Q 32-bit integer
o The value of electrical current specified by the current
Command 32-bit data ) command is indicated. )
Current The setting unit is TmA.
(Example) Reading:000003FF4=1023 (decimal)
=1023mA
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2. ACON-C/CG, PCON-C/CG

J1A1] EtherCAT.

2.6.7 1/0 Signal Controls and Function

(1)

(2)

(4)

52

* ON indicates that the applicable bit signal is “1”, while OFF indicates that the bit signal is “0”.

The I/O control and functions used in the Position/Simplified Direct Value Mode, Half Direct Value Mode and
Full Direct Value Mode, are described as follows. For the 1/O signals for the Remote I/O Mode and Remote
I/O Mode 2, refer to the Operation Manual for the controller main body.

Controller ready (PWR) [PLC input signal

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

m Function

Regardless of the alarm or servo conditions, when the controller initialization is completed normally after the
power injection and the controller can control the system, it is turned “ON”.

Even in the alarm condition, when the controller can control the system, it is turned “ON”.

Emergency stop (EMGS) |PLC input signal

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

m Function

When the controller is stopped in an emergency (motor driving power is cut off), it is turned “ON”. When the
emergency stop status is cleared, it is turned “OFF”.

Alarm (ALM) [PLC input signal|

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

m Function

When any error is detected and the protection circuit (function) is activated, this signal is turned “ON”.
When the cause of the alarm is eliminated and the reset signal is turned “ON”, the alarm is turned “OFF” in
the case that it is the alarm with the operation cancellation level.(In the case of the alarm with the cold start
level, re-injection of the power is required)

When the alarm is detected, the Status Indicator LED (Refer to 2.3, "EtherCAT(R) Interface”) on the front
surface of the controller illuminates in red.

Reset (RES) [PLC output signal

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

movements during pause conditions.

m Function

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

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




J1A1] EtherCAT.

()

Servo ON Command (SON) [PLC output signall

Operation preparation end (SV) |[PLC input signall

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

When “SON” signal is turned “ON”, the servo-motor is turned “ON”. When the servo-motor is turned ON, the
Status Indicator LED (Refer to 2.3, "EtherCAT(R) Interface”) on the front surface of the controller illuminates
in green.

The “SV” signal is synchronized with this LED.

m Function

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

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

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

SON ™
(PLC—ACON., PCON)

SV
(ACON., PCON—PLC)
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(6)

Home return (HOME) |PLC output signall
Home return completion (HEND) |PLC input signal

Under Home return Operation (GHMS) |PLC input signall

When the “HOME” signal is turned “ON”, this command is processed at the startup (ON edge), and the
home return operation is performed automatically. During the home return operation, the “GHMS” signal is
turned “ON”.

When the “HEND” signal is turned “ON”, turn “OFF” the “HOME?” signal.

Once the “HEND” signal is turned “ON”, it can not be turned “OFF” until the power is turned “OFF” or the
“HOME?” signal is input again. Once the HEND signal is turned ON, it can not be turned OFF until the power
is turned OFF or the HOME signal is input again.

Even after the completion of the home return operation, when the “HOME” signal is turned “ON”, the home
return operation can be performed.

HOME —\ ('
(PLC—=ACON, PCON)
D

GHMS
(ACON., PCON—PLC)

HEND
(ACON. PCON—PLC)

PEND
(ACON, PCON—PLC)

MOVE
(ACON, PCON—PLC)

Actuator operation L T\' \T

Mechanical end Stop at the Home Position

/I Caution: In the Remote I/0O mode, Remote I/0O Mode 2 and Position/Simplified Direct Value Mode, when

the positioning command is issued without performing the home return operation after the
power injection, the positioning is performed after the automatic home return operation.
Exercise caution that in the half direct mode or full direct mode, issuing a positioning command
to a given position following the power on, without performing a home return first, will generate
an alarm “Error Code 83: ALARM HOME ABS (absolute position move command when home
return is not yet completed)” (operation-reset alarm).
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(7)

(8)

(9)

Positioning Start (CSTR):Used in the position/simple direct mode |PLC output signal

This signal is processed at the startup (ON edge) and the positioning is performed to the target position with
the specified position No. or set using the PLC's target position register.

Whether if the target position with the specified position No. is used or the setting using the PLC's target
position register is used, depends on the Control Signal b11: “Position/Simplified Direct Value Change-Over
(PMOD) Signal”.

e PMOD=OFF: Target position data for the specified position No. is used.

¢ PMOD=ON :Value for the target position set using the PLC's target position register is used.

When this signal is issued in the condition where the home return operation has not performed at all after
the power injection (HEND signal OFF), the positioning to the target position is performed after the home
return operation is performed automatically.

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

Target Position
(PLC—ACON. PCON) X

CSTR
(PLC—ACON, PCON)

PEND Ay
(ACON., PCON—PLC)

Positioning Command (DSTR): Used in the half direct mode and full direct mode
|PLC output signal

This signal is processed at the startup (ON edge) and the positioning to the target position input in the
PLC's target position register is performed. When this signal is issued in the condition where the home
return operation has not performed at all after the power injection (HEND signal OFF), an alarm is issued
(Operation Cancellation Level).

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

Target Position
(PLC—ACON. PCON) ><

DSTR
(PLC—ACON, PCON)

PEND \>|
(ACON. PCON—PLC)

Moving Signal (MOVE) |PLC input signal
This signal is turned ON while the actuator's slider or rod is moving.(Including the pressing or jog operation
after the home return operation)
After the completion of the positioning, home return or pressing operation, or during the pause condition,
this signal is turned “ON”".
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(10) Positioning completion signal (PEND) |PLC input signal

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

Timing at which the position
complete signal turns ON
i Target Position

Travel \
: Time

—»—< Positioning Width

Velocity

When the servo-motor is turned ON from OFF condition, the positioning is performed with the position set
as the target position. Accordingly, this signal is turned “ON” and after that, when the positioning operation is
started with the home return (HOME) signal, positioning start (CSTR) signal and positioning command
(DSTR) signal, this signal is turned “OFF”.

& Caution: When the servo-motor is turned OFF or stopped in an emergency while the actuator is stopped

at the target position, the PEND signal is turned “OFF” temporarily.

Then, when the servo-motor is turned “ON” and the actuator is within the positioning band, the
PEND signal is turned “ON” again.

When the positioning is completed with the CSTR signal or DSTR signal turned “ON”, the
PEND signal is not turned “ON”".

(11) Pause (STP) |PLC output signal

56

When this signal is turned “ON”, the actuator movement is decelerated and stopped. When it is turned
“OFF”, the actuator movement is restarted.

The acceleration in the operation restart or the deceleration in stopping operation, is expressed as the value
for the acceleration/deceleration for the position No. set using the specified position No. resister in the
Position/Simplified Direct Value Mode, and as the value set in the acceleration/deceleration register in the
Half Direct Value Mode.

In the Full Direct Value Mode, the value is expressed as the value set in the acceleration register or
deceleration register.
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(12) Zone 1 (ZONE1) |PLC input signal|
Zone 2 (ZONE2) |PLC input signal
Position zone (PZONE) |PLC input signal

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

[11 Zone 1, Zone 2

The zone is set using the user parameters.

The Zone 1 Signal is set using the parameter No. 1 “Zone Boundary 1 “+” Side” and No. 2 “Zone Boundary
1 “-" Side”.

The Zone 2 Signal is set using the parameter No. 23 “Zone Boundary 2 “+” Side” and No. 24 “Zone
Boundary 2 “-* Side”.

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

[2] Position zone

Each zone is set in the position table or using the zone boundary resister.

In the case of the Position/Simplified Direct Value Mode, the PZONE signal is set using the position table.

In the case of the Full Direct Value Mode, the PZONE signal is set using the Zone Boundary Value Register.
(*)In the Half Direct Value Mode, there is no PZONE signal.

The PZONE signal becomes effective with the movement command after the home return operation. After
that, even during the servo OFF, it is effective.

| I

S ——
Actuator operation

Zone signal

+ direction

Home 75ne setting — Zone setting +
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(13) +Jog (JOG+) [PLC output signal

58

—Jog (JOG-) [PLC output signall

This signal is the command for the jog operation startup or inching operation startup.
If a + command is issued, the actuator will operate in the direction opposite home. When a — command is
issued, the actuator will operate in the direction of home.

[11 Jog operation
Jog operation can be performed when the jog/inch switching (JISL) signal is OFF.
While the “JOG+” is turned “ON”, the movement direction is to the opposite of the home and when it is
turned “OFF”, the actuator is decelerated and stopped.
While the JOG —is ON, the actuator will operate in the direction of home and when it is turned OFF, it is
decelerated to a stop.
The operation is performed based on the set values of the following parameters.
e The velocity is based on the parameter value specified using the Jog Speed/Inching Distance
Change-Over (IVEL) signal.
If the JVEL signal is OFF, the actuator operates according to parameter No. 26, “PIO jog speed”.
If the JVEL signal is ON, the actuator operates according to parameter No. 47, “PlO jog speed 2”.
e The acceleration/deceleration conforms to the rate acceleration/deceleration (the specific
value varies depending on the actuator).
e When both the JOG+ and JOG- signals are turned “ON”, the actuator is decelerated and stopped.

[2] Inch operation
The inching operation is available while the 11SI signal is turned “ON”.
Once it is turned “ON”, the actuator is moved as much as the inching distance.
When the JOG+ is turned “ON”, the movement is to the opposite of the home and when the JOG- is turned
“ON”, the movement is to the home.
The operation is performed based on the set values of the following parameters.
¢ The speed conforms to the value of the parameter specified by the JVEL signal.
If the JVEL signal is OFF, the actuator operates according to parameter No. 26, “PIO jog speed”.
If the JVEL signal is ON, the actuator operates according to parameter No. 47, “PlO jog speed 2”.
¢ The travel conforms to the value of the parameter specified by the JVEL signal.
If the JVEL signal is OFF, the actuator operates according to parameter No. 48, “PIO inch distance”.
If the JVEL signal is ON, the actuator operates according to parameter No. 49, “PlO inch distance 2”.
e The Acceleration/Deceleration is based on the rated acceleration/deceleration (depending on the
actuator).

During the normal operation, even when the “+” Jog Signal or “-“ Jog Signal is turned “ON”, the normal
operation is continued.(The Jog signal is ignored)

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

(Note)Because the software stroke limit is disabled before the home return operation, the actuator might run
against the mechanism end. Take the greatest care.
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(14) Jog-speed/inch-distance switching (JVEL) |PLC output signal

This change-over signal is used for the parameters specifying the jog speed when the jog operation is

selected or the inching distance when the inching operation is selected.
The relationship is as follows.

C?g’gglller Jog operation: JISL=0OFF Inch operation: JISL=ON
p » Parameter No. 26, “Jog speed”
OFF Parameter No. 26, "Jog speed Parameter No. 48, “Inch distance”
p ” Parameter No. 47, “Jog speed 2"
ON Parameter No. 47, "Jog speed 2 Parameter No. 49, “Inch distance 2"

(15) Job/inch switching (JISL) |PLC output signall
This signal changes over the jog operation and the inching operation.

JISL=0OFF: Jag operation
JISL=ON :Inch operation

When the JISL signal is turned “ON” (for inching operation) during the jog operation, the actuator is
decelerated and performs the inching operation.
When the JISL signal is turned OFF (jog) while the actuator is moving by inching, the actuator will complete
the movement and then switch to the jog function.
The table below summarizes the relationship of the ON/OFF statuses of the JISL signal and jog
speed/inch-distance switching (JVEL) signal.

Jog operation

Inch operation

JISL OFF ON
Velocity Parameter No. 26, “Jog speed” |Parameter No. 26, “Jog speed”
Travel - Parameter No. 48, “Inch distance”

JVEL=OFF
Acceleration/Deceleration

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

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

Velocity

Parameter No. 47, “Jog speed 2”

Parameter No. 47, “Jog speed 2"

Travel

Parameter No. 48, “Inch distance”

JVEL=ON
Acceleration/Deceleration

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

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

Operation

When the JOG +/JOG - signal is
ON.

Upon detection of the leading (ON)
edge of the JOG +/JOG - signal.
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(16) Teaching Mode Command (MODE) |PLC output signal

Teaching mode Signal (MODES) |PLC input signal

When the MODE signal is turned “ON”, the normal operation mode is changed to the teaching mode.
When the mode for the controllers for each actuator is changed to the teaching mode, the MODES signal is
turned ON.
After confirming that the MODES signal is turned “ON” on the PLC side, start the teaching operation.
(Note)In order to change the normal operation mode to the teaching mode, the following conditions are
required.
e  The actuator operation (motor) is stopped.
e The +JOG (JOGH+) signal and — JOG (JOG-) signal are turned “OFF”.
e  The Position Data Import Command (PWRT) Signal and Positioning Start (CSTR) Signal are turned
“OFF”.
(Note)When the PWRT signal is not turned OFF, the mode is not returned to the normal operation mode.

(17) Position Data Import Command (PWRT) |PLC output signal

Position data import complete (WEND) |[PLC input signall

The PWRT signal is available when the teaching mode signal (MODES) is turned “ON”".

Turn the PWRT signal ON (*1), and the data of the current position will be written to the “Position” field

under the position number set to the specified position number resister of the PLC (*2).

When the data writing is completed, the WEND signal is turned “ON”.

After the WEND signal is turned ON, turn OFF the PWRT signal in the host machine.

When the PWRT signal is turned ON before the WEND signal is turned “ON”, the WEND signal is not turned

“ON".

When the PWRT signal is turned “OFF” the WEND signal is also turned “OFF”.

*1) Turn it on for 20msec or more. If the time is shorter than 20msec, the writing is not completed.

(*2) When the data items except for the position have not been defined, the parameter initial values are
written.(Refer to the Operation Manual for the controller main body)

MODES
(ACON,PCON—PLC) J 20msec or more
l——>
PWRT
(PLC—ACON., PCON)
WEND

(ACON,PCON—PLC)

(18) Forced brake release (BKRL) [PLC output signall
Turning this signal “ON” can release the brake forcibly.
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(19) Operating mode selector (RMOD) |[PLC output signal|

Operation Mode Status (RMDS) |PLC input signal

The operation mode is selected with the RMOD signal and the MODE switch located on the front surface of
the controller.

Also, which mode is currently set, AUTO or MANU, can be confirmed using the RMDS signal.

The operation modes with the combination of the RMOD signal and the MODE switch ON/OFF are
described as follows.

Controller MODE Controller MODE

Switch = AUTO Switch = MANU
RMOD signal = OFF AUTO mode MANU mode
(AUTO mode is specified) (RMDS=0FF) (RMDS=0N)
RMOD signal = ON MANU mode MANU mode
(MANU mode is specified) (RMDS=0N) (RMDS=0N)

(Note) In MANU mode, the startup of the operation from PLC is not available.

(20) Position/simple-direct switching (PMOD) |PLC output signall
This signal changes over the use of the value registered in the controller position table for the target position
in the movement and the use of the value specified in the PLC's target position register.
PMOD=0FF: Use the position table
PMOD=0ON :Use the value of the target position resister

(21) Push-motion specification (PUSH) |PLC output signal

When the movement command signal is output after this signal is turned ON, the pressing operation is
performed.

When this signal is set to “OFF”, the normal positioning operation is performed.

(Refer to Item (2) Operation in Half Direct Value Mode in “2.8 Operation” for the setting timing for this signal)

(22) Push direction specification (DIR) |[PLC output signal

This signal specifies the pressing direction.

When this signal is turned “OFF”, the pressing operation is performed to the position expressed using the
value reducing the positioning band from the target position.

When this signal is turned “ON”, the pressing operation is performed to the direction of the value determined
by adding the positioning band to the target position.

In the case of the normal pressing operation, this signal is disabled.

(Refer to Item (2) Operation in Half Direct Value Mode in “2.8 Operation” for the setting timing for this signal)

Velocity

Travel \
A A

|A »ld »ld »

Positioning Width Positioning Width Positioning Width
DIR = OFF Target Position DIR = ON
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(23) Pressing and a Miss (PSFL) [PLC input signal

In the case that the pressing operation was performed, and the actuator moved the travel distance set in the
controller position table positioning band or set using the PLC's positioning band register, but it was not
pushed against the work part, this signal is turned “ON”.

(Refer to Item (2) Operation in Half Direct Value Mode in “2.8 Operation” for the setting timing for this signal)

(24) Incremental Command (INC) |PLC output signall

When the movement command is issued while this signal is turned “ON”, the actuator is moved to the
position expressed as the value input in the PLC's target position register based on the current position.
(Incremental move)

When this signal is turned “OFF”, the actuator is moved to the position expressed as the value set in the
PLC's target position register.

(25) Push motion in progress (PUSHS) [PLC input signal

62

This signal is turned “ON” during the pressing operation.

Velocit
Y Target Position

Travel

Positioning Width
PUSHS=ON

This signal is turned “OFF” when the pressing and a miss signal or the next movement command signal is
output, or the servo-motor is turned “OFF”.
(Refer to Item (2) Operation in Half Direct Value Mode in “2.8 Operation” for the setting timing for this signal)



1A

—
EtherCAT.

(26) Load output judgment (LOAD) |PLC input signal | Dedicated PCON function]

This signal is available only in the pressing operation.

When this signal is used for pressing-in purpose, it should be know whether if the set load threshold is
reached during the pressing operation.

The load threshold and check range are set by the PLC and the LOAD signal will turn ON when the
command torque (motor current) exceeds the threshold inside the check range.

This signal judges the load output based on the fact that the command torque excesses the threshold for
the specified time period.

This processing procedure is the same as for the pressing judgment. The judgment time period can be
changed freely using the parameter No. 50 “Load Output Judgment Time Period”.

This signal is continued until the next movement command is received.

Position where this signal is turned ON  Position where the actuator is pushed
when the command torque exceeds the against the work and the pressing
threshold within the torque inspected completion is judged so the positioning
width range completion signal is turned "ON"

Velocit i
Y Check range

) »
<« »

Travel

Positioning Width (Max. Pressing Level)

\ 4

&
<

Target Position

o Set the pressing speed using the parameter No. 34 “Pressing Speed”.
When the machine is delivered, it has been individually set depending on the actuator characteristics.
Set an appropriate velocity considering the work part material and shape.

e Set the parameter No. 50 “Load Output Judgment Time Period”.

o Set the parameter No. 51 “Torque Inspected Range” to “0” (enabled).

¢ Set the threshold inspected width using the PLC's Zone Boundary + Register or Zone Boundary -
Register.

e Set the threshold using the PLC's Load Current Threshold Register.

¢ Set the positioning band using the PLC's Positioning Band Register.
Set it a bit longer from the backmost position considering the mechanical dispersion of the work part.
Refer to the Operation Manual for the controller for more information.

& Caution: e If the actuator pushes against the work part before the target position, it is regarded as
a servo-motor error.
Take care of the positional relationship between the target position and the work part
position.

e The actuator continues to push the work part with the pressing current at the stop time
decided with the current limit value.
It is not the stop condition, so take the greatest care to deal with it.
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(27) Torque level (TRQS) [PLC input signal | Dedicated PCON function|

This signal is available only in the pressing operation.

When the motor current reaches the load threshold during the pressing operation (moving up to the
positioning band), this signal is turned “ON”.

Because the current level is monitored, when the current level is changed, this signal is turned “ON”.
The velocity available for the pressing varies depends on the motor and leads, it is required to adjust the
parameters.

Position where the actuator is pushed against the work and
the pressing completion is judged so the positioning completion
signal is turned "ON"

Velocity

A4

Travel < Range where the TRQS signal is output.

Positioning Width (Max. Pressing Level)

\ 4

Target Position

e Set the pressing velocity using the parameter No. 34 “Pressing Speed”.

When the machine is delivered, it has been individually set depending on the actuator characteristics.
Set an appropriate speed considering the work part material and shape.

Set the parameter No. 50 “Load Output Judgment Time Period”.

Set the parameter No. 51 “Torque Inspected Range” to “1” (disable).

Set the threshold using the PLC's Load Current Threshold Register.

Set the positioning band using the PLC's Positioning Band Register.

Set it a bit longer from the backmost position considering the mechanical dispersion of the work part.
Refer to the Operation Manual for the controller for more information.

& Caution: e If the actuator pushes against the work part before the target position, it is regarded as a
servo-motor error.
Take care of the positional relationship between the target position and the work part
position.

¢ The actuator continues to push the work part with the pressing current at the stop time
decided with the current limit value.

It is not the stop condition, so take the greatest care to deal with it.
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(28) Stopping control mode (SMOD) |PLC output signal | | Dedicated PCON function|

One of the pulse motor general characteristics is that that the holding current in the stop mode is larger than
that for the AC servo-motor. Because of this, when the stop time is longer at the standby position, the
measure to reduce the power consumption at the stop mode is taken as one of the energy saving
measures.

SMOD=0ON :Full Servo Control System is used in the standby condition.

SMOD=0FF: Standby condition

¢ Full-servo control mode
By means of servo control of the pulse motor, the holding current can be reduced.
The reduction level varies depending on the actuator type or load conditions. However, generally, the
holding current will be 1/2 to 1/4.
The actual holding current can be confirmed in the current monitor window in the PC software.
(Note)Under the condition where any external force is given or depending on the stop position, slight
vibration or abnormal noise might be caused.

After confirming that there would be no trouble in whole system, use this signal.
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(29) Acceleration/deceleration mode (MOD1., MODO) |PLC output signal

IDedicated ACON function|

This signal is used to select the acceleration/deceleration pattern characteristics. Select one of them before
the actuator movement command.

MOD1 MODO Pattern name Remarks
OFF OFF Trapezoid Pattern Factory setting
OFF ON S-shaped Motion
ON OFF First-Order Lag Filter
ON ON Unavailable

[Trapezoid Pattern|

Velocity

Acceleramaleration
Time

*The Acceleration and Deceleration are set in the “Acceleration” and “Deceleration” data boxes on the position
data.

iS-shaped Motion]|

When the value in the “Acceleration/deceleration mode” field in the position table is set to 1 (S-shaped
motion), the S-shaped motion degree is defined by parameter No. 56.

The setting unit is % and the setting range is from “0" to “100.”

This is set to 0% (S-shaped motion disabled) in the factory setting.

4 Velocity

Amplitude

,
,
’
’
,
,
/
. 4

RS
4 4

> Time

<€ >

Acceleration time

An S-shaped motion becomes a sine waveform after one cycle of the acceleration time.
Specify the degree of amplitude by parameter No. 56.

Parameter No. 56 setting [%] | Degree of amplitude
[Factory setting] S-shaped motion disabled (Dotted line in the figure below)
100 Sine waveform amplitude x 1 (Chain double-dashed line in the figure below)
50 Sine waveform amplitude x 0.5 (Chain line in the figure below)
10 Sine waveform amplitude x 0.1 (Solid line in the figure below)
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& Caution:

(1]

(2]
3]
(4]
(3]

Even if a position command or direct value command with S-shaped motion setting is
issued when the actuator is running, S-shaped motion control will not be executed. Issue
these commands when the actuator is stopped.

When the index mode is set on the rotary actuator, S-shaped motion is not executed, and,
instead, trapezoid control will be executed.

Set the acceleration/deceleration speed so that the time for each will be within two
seconds.

An input to pause is not allowed during acceleration or deceleration. It may cause an
excessive change in speed.

If a large value is set, the speed will accelerate significantly at around the mid-point of the
acceleration/deceleration time. Do not exceed the rated acceleration/deceleration time of
the actuator.

[First-Order Lag Filter]

This describes much gentle acceleration/deceleration curve than that for the linear acceleration/deceleration
(trapezoid pattern).
Use it when it is not desired to give any slight vibration to the work part in acceleration/deceleration

operation.

Velocity

/ D
/ N
/ )
/ N
/ \
/ \
/ N
/ \
/ \
/ \
/ N
/ .
Time

* The first-order lag degree set using the parameter No. 55 “Position Command Primary Filter Time Constant”.
The minimum input unit is 0.1msec and setting range is from “0.0” to “100.0”.
When it is set to “0”, the first-order lag filter is disabled.
However, the setting is not reflected on the jog operation or inching operation performed using the teaching
tools such as PC.
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) Stop Mode Selection (ASO1, ASO0) |PLC Output Signall

Select the stop mode for the duration before the movement to the next position after a positioning is

completed.

If the duration for a stop is long, the system automatically turns the servo OFF to reduce the power

consumption.

Refer to the operation manual for the controller for more information.

ASO1 ASOO0 Function Reference
OFF OFF |Disabled (Set in delivery)
Automatic Servo OFF Method
OFF ON Parameter No. 36 is valid for T
Automatic Servo OFF Method
ON OFF Parameter No. 37 is valid for T
ON ON Automatic Servo OFF Method

Parameter No. 38 is valid for T

Movement
Command

Servo
Condition

Actuator
Moving

—

In automatic servo OFF cmration

(Green LED blinks)

Servo ON
Condition

——

Target Rosition
T

T : Waiting time (sec) before servo is

turned OFF after the positioning is completed
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2.7 1/O Signal Timings

When any of the control signal is turned ON to perform the operation of the robot cylinder using the PLC's
sequence program, the response (status) is returned to the PLC. The maximum response time is expressed
using the following formula.

Maximum response time (msec)=Yt+xt+3+ command processing time (operation time, etc.)
Yt: Master Station—slave transmission delay time Filed Network Transmission
xt: Slave—Master Station Transmission Delay Time Delay Time

Master Station— For the master station — slave transmission delay (Yt) and slave — master station
transmission delay (xt), refer to the Operation Manuals for the EtherCAT(R) master unit
and PLC installed in the master unit.

PLC sequence program
Control Signal

Status Signal

Master station — Slave Slave — Master station
Transmission delay time (Xt)

Transmission delay time (Yt)

ACON,PCON \A

Control Signal —\’

Status Signal

Command processing time
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2.8

Operation

The timings for the basic operation examples in the Position/Simplified Direct Value Mode, Half Direct Value

Mode and Full Direct Value Mode, are described.

For the Remote I/0O Mode and Remote I/O Mode 2, refer to the Operation Manual for the controller main

body.

(In remote I/O mode 2, read the current position and current speed from the respective byte of the PLC, as
deemed appropriate.)

(1) Operation in the position/simple-direct mode

70

It is operated with the position data written in the PLC's register and the speed, acceleration /deceleration,
positioning band and pressing current limit value, etc. set using the position table.

® Example of operation (normal positioning operation)

(Preparation) Set the position data items (speed, acceleration/deceleration, positioning band, etc) except
for the target position item, in the position table.
Turn on the Position/Simplified Direct Value Change-Over Signal (PMOD).

[1] Set the target position data in the target position register.

[2] Set the position No. where the speed and acceleration/deceleration, etc., have been set, in the setup
position No. register.

[3] In the condition where the positioning completion (PEND) signal is turned “ON” or, Under Movement
(MOVE) signal is turned “OFF”, turn “ON” the Positioning Start (CSTR) signal. The data items set in
Steps 1) and 2) are read in the controller at the startup (ON edge) of the CSTR signal.

The data items set in Steps 1) and 2) are read in the controller at the startup (ON edge) of the CSTR
signal.

[4] After the CST signal is turned “ON”, the PEND signal is turned OFF after tdpf.

[5] After confirming that the PEND signal is turned “OFF” or MOVE signal is turned “ON”, turn “OFF” the
CSTR signal. Do not change the value in the target position register until the CSRT signal is turned
“OFF".

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

[71 The current position data is continuously updated. When the remaining travel distance becomes within
the range of the positioning band set in the position data, and the CSTR signal is turned “OFF”, the
PEND signal is turned “ON”. Then, the completed position No. is output to the completed position No.
register.

Accordingly, for the read of the completed position No. register when the positioning is completed,
confirm it some time (Remaining Travel Distance Movement Time) after the PEND signal is turned
“ON”.

The current position data might be changed slightly even when the system is stopped.

[8] The target position data can be changed during the actuator movement.

In order to change the target position, change the target data and turn ON the CSTR signal after the
time longer than the PLC scanning time has passed.
Change the value for the CSTR signal after the time longer than the PLC scanning time has passed.

® Example of operation (Pressing Operation)

For the pressing operation, the current limit value is set in the pressing data box on the position data at the
preparation stage.

When the positioning is performed onto the position No. for which the value is set in the pressing data box,
the pressing operation is performed.
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Set value of target

position data n /
(PLC—ACON,PCON)

Specified position

number 1
(PLC—>ACON,PCON) P

*T1

N7 TTT
n2 A/(\-_-_-_-/<: n3
[2]
N ST
\,
n2 /’(\___/< n3

Positioning Start —»

(3]
CSTR

(PLC—ACON,PCON)

Positioning completion
PEND

41

*tdpf /

[5

(ACON,PCON—PLC)

[

Current Position

(ACON,PCON—>PLC) n

Moving
MOVE

s JUNA
—— [6]—

(ACON,PCON—PLC)

Actuator movement

n2

Positioning Width

*T1: Considering the scanning time of the host controller, set it

so that “T1 =2 0ms”.
*Yt+xt < tdpf < Yt+xt+3(msec)
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) Operation in the half direction mode

It is operated with the data set in the PLC's target position register, positioning band register, setup speed

register, acceleration/deceleration register and pressing current limit setup register.

® Example of operation (Pressing Operation)

[1]1 Set the target position data in the target position register.

[2] Set the positioning band data in the positioning band register.

[3] Set the speed data to the speed resister.

[4] Set the acceleration/deceleration data to the acceleration/deceleration resister.

[5] Set the pressing current limit data in the pressing current limit value register.

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

[7]1 Specify the pressing direction using the pressing direction setup (DIR) signal.(Refer to 2.6.7 (22))

[8] In the condition where the positioning completion (PEND) signal is turned “ON” or under movement
signal (MOVE) is turned “OFF”, turn “ON” the positioning command (DSTR) signal.

The data items set in Steps 1) through 5) are read in the controller at the startup (ON edge) of the
DSTR signal.

[9] After the DSTR signal is turned “ON”, the PEND signal is turned “OFF” after tdpf.

[10] After confirming that the PEND signal is turned “OFF” or the MOVE signal is turned “ON”, turn “OFF”
the DSTR signal. Do not change any value in each register until the DSTR signal has been turned
“OFF”.

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

[12] The current position data is continuously updated.

[13] When the DSTR signal is turned “OFF” and the motor current reaches the current limit value set in Step
5, the PEND signal is turned “ON”. (Completion of push-motion operation)

Even when the positioning band set in Step 2 is reached, in the case that the current does not reach the
motor current limit value set in Step 5, the pressing and a miss (PSEL) signal is turned "ON”. In this
case, the PEND signal is not turned “ON” (Pressing and a Miss).

[14] After the PEND signal or PSEL signal is turned “ON”, turn “OFF” the PUSH signal.

® Example of operation (normal positioning operation)

For the general positioning operation, set the signal in Step 6 to “OFF”.

When the remaining travel distance becomes within the range of the positioning band set in the position
data, and the DSTR signal is turned “OFF”, the PEND signal is turned “ON”.
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IAl——

Set value of target
position data
(PLC — ACON,PCON)

T2
Set value of positioning
band data

(PLC — ACON,PCON)

[3]
Set value of speed

data m1
(PLC — ACON,PCON)

[4]
Set value of acceleration/
deceleration data
(PLC — ACON,PCON)
[5]
Set value of push-motion
current-limit value
(PLC = ACON,PCON)

s

el

Push-motion specification
PUSH
(PLC = ACON,PCON)

T m
Push direction specification
DIR
(PLC — ACON,PCON)

- X
- X
- X
: X
- X

Positioning command
DSTR (8]
(PLC = ACON,PCON)

Positioning completion /

Pressing and a Miss
PEND,”PSFL
(ACON,PCON = PLC)

Current Position ni

(ACON,PCON = PLC)

Moving
MOVE

(ACON,PCON = PLC)

Actuator operation
(Pressing)

Actuator operation
(Normal positioning)

*T1‘
I (4]
() B }
\’/ [13]/'
AT e o2
[1[1] [12]
/ N\ Pressing>
Positioning Width
N
v N

*T1: Considering the scanning time of the host controller, set it

so that “T1 = Oms”.
*Yi+xt < tdpf < Yt+xt+3(msec)
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) Operation in the full direct mode

The actuator is operated by specifying all conditions required for positioning such as the target position

resister and positioning band resister of the PLC.

® Example of operation (Pressing Operation)

[1]1 Set the target position data in the target position register.

[2] Set the positioning band data in the positioning band register.

[3] Set the speed data to the speed resister.

[4] Set the position zone output boundary data in the zone boundary + register or zone boundary - register.

[5] Set the acceleration data in the acceleration register.

[6] Set the deceleration data in the deceleration register.

[7] Set the pressing current limit data in the pressing current limit value register.

[8] Set the load current threshold data in the load current threshold setup register.

[9] Turn “ON” the pressing setup (PUSH) signal.

[10] Specify the pressing direction using the pressing direction setup (DIR) signal.(Refer to 2.6.7 (22))

[11] In the condition where the positioning completion (PEND) signal is turned “ON” or under movement
signal (MOVE) is turned “OFF”, turn “ON” the positioning command (DSTR) signal.

The data items set in Steps 1) through 8) are read in the controller at the startup (ON edge) of the
DSTR signal.

[12] After the DSTR signal is turned “ON”, the PEND signal is turned “OFF” after tpdf.

[13] After confirming that the PEND signal is turned “OFF” or the MOVE signal is turned “ON”, turn “OFF”
the DSTR signal. Do not change any value in each register until the DSTR signal has been turned
“OFF”.

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

[15] The current position data is continuously updated.

[16] When the DSTR signal is turned “OFF” and the motor current reaches the current limit value set in Step
7, the PEND signal is turned “ON” (Completion of push-motion operation)

Even when the positioning band set in Step 2 is reached, in the case that the current does not reach the
motor current limit value set in Step 7, the pressing and a miss (PSEL) signal is turned "ON”. In this
case, the PEND signal is not turned “ON” (Pressing and a Miss).

[17] After the PEND signal or PSEL signal is turned “ON”, turn “OFF” the PUSH signal.

® Example of operation (normal positioning operation)

For the general positioning operation, set the signal in Step 9 to “OFF”.

When the remaining travel distance becomes within the range of the positioning band set in the position
data, and the DSTR signal is turned “OFF”, the PEND signal is turned “ON”.
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Set value of target

position data n1
(PLC — ACON,PCON)

n2

[2]

Set value of positioning

band data v
(PLC = ACON,PCON)

v2

8

Set value of speed

data m’1

m2

(PLC = ACON,PCON)

" [4]

Set value of position zone

boundary data Q1

Q2

(PLC = ACON,PCON)

" [8]

Set value of acceleration

data 1

t2

(PLC = ACON,PCON)
6]

Set value of deceleration

data 11
(PLC = ACON,PCON)

— M

Set value of push-motion

current-limit value
(PLC — ACON,PCON)

o1

02

8l

Set value of load current

threshold data p1

p2

XX X X X X X

(PLC = ACON,PCON)
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M

Push-motion specification
PUSH

(PLC = ACON,PCON)

S no

Push direction specification
DIR

(PLC = ACON,PCON)

Positioning command
DSTR

[11]
(PLC = ACON,PCON) "

Positioning completion /

*T1

N2

Pressing and a Miss
(ACON,PCON = PLC)

7]

Current Position ni

(ACON,PCON = PLC)

Moving
MOVE

[14]

[18]

(ACON,PCON— PLC)

Actuator operation
(Pressing)

Actuator operation
(Normal positioning)

-7
R

*T1:

*Yt+xt < tdpf < Yt+xt+3(msec)

P
[16]
‘ ‘ n2+ (v2)
\ ﬁressingg
Positioning Width
N
N

Considering the scanning time of the host controller, set it

so that “T1 = Oms”.
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) Data change during movement

In the half direct mode or full direct mode, the value currently set to a given resister among the resisters for
target position data, acceleration/deceleration data, speed data, positioning band and push-motion
current-limiting value, can be changed while the actuator is moving.

After changing the data, turn “ON” the positioning command (DSTR) for more than tdpf.

Also, after turning “OFF” the DSTR, set aside some time for “twcsON + twcsOFF” or more, until the next
DSTR is turned “ON”.

The example is shows as follows, where the speed and acceleration/deceleration data items have been

changed.
Set value of m
speed or acceleration/ _
deceleration 0 \,<’- \ 3
(PLC—ACON,PCON) N

@
[2] B3]
\ twcsON twesOFF twcsON

tdpf

DSTR
(PLG—ACON,PCON)

PEND
(ACON,PCON—PLC)

]

MOVE
(ACON,PCON—PLC) .
Velocity n3
Velocity n2 /
Actuator /
speed
twcsON 2 Yt+xt+ 3(msec)
twesOFF = Yt+xt+ 3(msec)
*Yt+xt < tpdf < Yt+xt+3(msec)
& Caution
1. When the speed has not been set or it is set to “0”, the actuator is not moved, but an alarm is not

issued.

2.When the speed setting is changed to “0” during the movement, the actuator is decelerated and
stopped, but an alarm is not issued.

3. Even when the acceleration/deceleration data only is changed during the movement, the setting of
the target position data is required.

4.Even when the target position data only is changed during the movement, the setting of the
acceleration/deceleration data is required.
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EtherCAT(R) Related Parameters

Parameters relating to EtherCAT(R) are No. 84 to No. 87 and No. 90.

Category: C :External interface parameter

Default Value set in
No. |Category Symbol Name the Factory before
Delivery
1 Refer to Operation Manual for the
1 controller for the parameters No. 1
83 through No. 83.
84 C FMOD Field bus operation mode 0
85 C NADR Field bus node address 0
86 C FBRS Field bus baud rate 0
87 C NTYP Network type 6
90 C FMIO Field 1/0 format 3
® Field bus operation mode (No.84 FMOD)
Specify the operation mode in parameter No. 84 using a value between 0 and 4.
Value set in Mode Number of Contents
parameter No. 84 occupied bytes
. Operation using PIOs (24 V 1/Os) is
0 (Factory setting) | Remote I/O Mode 2 performed via EtherCAT(R).
The target position can be set directly
Positi . . using the value or the operation can be
osition/simple direct . o
1 mode 8 performed using posm.on data value.
The other values required for the
operation are set on the position data.
In addition to the target position, the
> Half Direct Value Mode 16 speeq, acceleration/deoeleratior) and
pressing current value are set directly
using the values to perform the operation.
All the values related to the position
3 Full Direct Value Mode 32 control are set using the values to
perform the operation.
The current position and current speed
4 Remote 1/0 Mode 2 12 reading functions are added to the
functions in the remote 1/0 mode.
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® Field bus node address (N0.85 NADR)
Set Parameter No. 85 “NADR: Fieldbus Node Address” if necessary.
When this parameter is set to “0”, it is available to set an address on the host side. (Applicable version on
application part PCON-C = V0026 and later, ACON-C = V0010 and later: Refer to PC Software Instruction
Manuals (RCM-101-MW and RCM-101-USB) for how to check the version)
Have the configuration conducted on the set address if this parameter is set to a value other than “0” in
the version described above or later, or the version is earlier than those described above. [Refer to 2.9
EtherCAT(R) Related Parameters.]

Settable Range: 0 to 127 (It is set to “0” when the machine is delivered from the factory.)

(Note) Exercise caution to avoid node address duplication.
For details, refer to the Operation Manuals of the master unit and PLC in which in the master unit
is installed.

/I\ Caution: Selecting a value between 17 and 80 (EtherCAT (R) I/O device range) is
recommended for node address if Omron’s master (CJ series) is being used.
If a value between 0 and 16 are selected, the Full Direct Value mode cannot be used.

® Field bus baud rate (No.86 FBRS)
The baud rate is automatically set to the same value as the baud rate set in the master. Accordingly, you
do not need to set the baud rate.
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® Network type (No.87 NTYP)
The network module type is set for the parameter No. 87. Do not change the default value.

® Field I/O format (No.90 FMIO)
Addresses in the PLC are assigned in units of 16 points (2 bytes) based on the node address set in the
controller and the occupied bytes in each operation mode.
By changing the setting of parameter No. 90, data elements can be swapped within a boundary of two
words or less in units of bytes during communication using the 1/O areas of the PLC.

Value set in

Contents
parameter No. 90
0 Data exchange is not performed. The data is sent directly to the PLC.
(Refer to “Example i”.)
y The host bytes are exchanged with slave bytes in the host words and

slave words. (Refer to “Example ii”.)

In the case of word register, the host words are exchanged with the

2 slave words.

(Refer to “Example iii”.)

The host bytes are exchanged with slave bytes in the host words and
3 (Factory setting) | slave words. In addition, the upper word and lower word are swapped
for word resisters. (Refer to “Example iv”.)

H -_— . . . . .
(Example i) Set value = “0 ® indicates ON, while O indicates OFF.
ACON, |1F|1E[1D|1C|1B[1A|19|18[17[16|15| 14| 13|12[11|10|F |E|D|C|B|A|9|8| 7|6 |54 |3 |2|1]0
PCON
Input
resister
oN/OFF|o|o]o|e]o|o|e]o|o|o|e|e|o|e|o|o|e|o|e|o|e|oc|e|e|e|e|c|o|e|e]|0]|e
Hexadecimal 1 2 3 4 A B C D
data
PLC : 1F[1e|p[1c|1B]1a]19]18[17[16[15] 14| 13]12[ 11|10 F [E|D]|Cc|B|A[9]|8]7]6|[5|4[3]2]1]0
Output CH
ON/OFFfOo|o|O |®@|O|O|@®@|O|O|C|@®@|@®@|O|@®@|O|O|@|O|@|O|@|O|@|@e|@|@|O(OCO|(@|@|O|e
Hexadecimal 1 2 3 4 A B c D
data
ACON. |T1F[1E[1D|1C|1B[1A|19|18[17[16]15] 14| 13|12 11|10|F |E|[D|C|[B|A|9|8]| 7|6 (5[4 |3 |2]|1]0
PCON
Output
resister
ON/OFFOO0.00.000..OCO0.0.0.0....OO..O.
Hexadecimal 1 2 3 4 A B C D
data
PLC : 1F|1E[1D|1C|1B|1A |19 |18 |17 16|15 (1413|1211 |10 |F|E|D|C[B|A|9|8]|7|6|5[4]|3|2]1]0
Input CH
ON/OFF[o|oJo[e[o|o[efofo|o|e|[e[o[e|o[o|e[oc[e[o|e[o][e[e[e[e|[o|[c|[e[e[0]e
Hexadecimal 1 2 3 4 A B C D
data
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(Example ii) Set value = “1” ® indicates ON, while O indicates OFF.

ACON. |1F[1E[1D[1C|1B[1A[19|18[17|16[15[14|13|12|11|10|F |E|D|C|[B|A|9[8[7]|6|5]|4|3]|2|1]0
PCON
Input
resister
ONJOFF|lO|O|@®@ |®@|O|®@|Oo|Oo|O|lO|O|@®@|O|O|@®@|C|@®@|@|O|O|@|@|OC|@0|@|OC|0|O|®|OC|0®|@®
Hexadecimal 8 4 1 2 C D A B

data

pLc: [1F[1E[1D[1CT1B[1AT19]18 [17[16 [15[14[13[12[11[10]F[E[D[C[B[ Ao [8 76 [5[4[3[2[1]0
Output CH

oN/OFF|o|o|o|e|ofo|e|o|lo|o|[e|e|o|e|o]o|e|o|e|o[e|[o|e|e|e|e|[o[o|e]|e|0]|e
Hexadecimal 1 2 3 4 A B C D
data

N
>
0
o
Z
0
o
(2
b
0
o
Z
0
0
o)

ACON. |1F [1E[1D[1C|1B|1A [19|18[17[16|15|14|13|12|11|10|F [E[D|C|B|A|[9 |8 |7 |6 |5|4|3|2|1]0
PCON
Output
resister
ON/OFF|lo|o|e |®e@|O|®@|O0o|Oo|o|Oo|O|@|Oo|c|e@|0o|@|@e|[O0|O|@|@|[O|@e|(@|O|@|O0C|@|[0|0®|@
Hexadecimal 3 4 1 2 C D A B

data

PLC: [1F|1E[1D[1C|1B|1A|19[18[17|16|15[14|13|12 (11 [10|F |[E(D|C|B|A|9|8 |7 |6 |5[4[3]|2]|1]0
Input CH

ON/OFFfoc|o|o|e|o[o|[e|o|o|o|[e|e|[oc|e[o|[c|e|o|e|o|[e|c|[e|e|e|/e|c|0|e|e@|[O]|e
Hexadecimal 1 2 8 4 A B C D
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(Example iii) Set value = “2” ® indicates ON, while O indicates OFF.

ACON. |1F [1E|1D[1C|1B[1A |19 (18|17 [16 15|14 |13 |12 [11|10|F |E|D|C|B|A|9|8|7|6|5]|4]|3|2]|1]0
PCON
Input
resister
ON/OFF[eJo[e|o[e[o[e|e|[e[e[oc|[o[e[e|[ofe|c|o]o][e]o[c|e|o|o]o[e]e][o]e][c]0
Hexadecimal A B C D 1 2
data

w
~

pec:  [1F[1E[ID[1c|iB[1a|19]18[17 |16 [15[14 (13|12 |10|F[E[D|C[B|A[9[8[7[6]|5[4[3]2][1]0
Output CH

ON/OFFlo|o|o|e|Oo|O|@|O|O|OC|@|@|O|@|O0O|O|@|O|@|O|@|OC|(@|@e|@(@|OC|O|@|@|O|e®
Hexadecimal 1 2 3 4 A B < D
data

ACON. |1F|1E|1D [1C|1B|1A|19|18[17[16 (15|14 |13|12[11|10|F |[E|D|C|B|A|9|8|7|6|5]|4[3]|2|1]|0
PCON
Output
resister
ONJOFF|l@|O|®@|O|®@|O|@®@|®|@®@|@®@|(/O(O|®@|@®@|OCO|(@®@|OC|O|OC|@®@|OC|C|@®|O|O|O|®|@®@|O|@®@|O|O
Hexadecimal A B C D 1 2 3 4

data

PLC: [1F|1E|1D|1C|1B[1A|19|18 |17 |16 15|14 |13 [12|11|10|F|E|D|C|B|A|9|8|7|6|5[4]|3[2]1]0
Input CH

ON/OFF| o | O | O [ ] 0] (o] ®e|O0O|O|OC|®|@®|OC|@®|O|]OC|@®@(O|®@(OC|@®@|OC|0|0®0|@®@| 06| O|(OC|(O(@([O|O®
Hexadecimal 1 2 3 4 A B c D
data
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(Example iv) Set value = “3” ® indicates ON, while O indicates OFF.

ACON. |1F[1E|1D[1C[1B|1A|19[18|17|16|15[14|13[12|11|10|F |[E|D|C|[B|[A |98 |7 |6 |5|4|3|2]|1]0
PCON
Input
resister
ONOFF|le|®@|[o|0o|@e|@|O0O|@e|(@|O|@e|O0O|(@|[O|@|[@|[O0|lO0O|@|@|C|@|0|0|0O|OC|OC|@®@|O|O|@®]|O
Hexadecimal C D A B 3 4 1 2

data

PLC: [1F[1E[1D[1C|1B|1A|19]18[17 |16 [15[14 (131211 |[10|F|E|[D|C|B|A|9|8[7[6|[5|4[3|[2]1]0
Output CH

ON/OFF[oJo[o[e[o[o[e|]o|o[o|e|e[o|e|[o[o[e|[o[e|o|e|[o|e|[e|e[e[o|oc|e[e[o]e
Hexadecimal 1 2 3 4 A B C D
data

N
>
0
o
Z
0
o
(2
b
0
o
Z
0
0
o)

ACON. [1F[1E[1D[1C|1B[1A 19|18 [17|16|15[14[13 (12|11 |10|F|E|D|[C|[B|A|9|8[7]|6|5]|4|3]|2]|1]0
PCON
Output
resister
ONOFF|le|@|Oo|Oo|@e|@|O0o|e@e|e|O|@|0O|@|[O|@e|[@e|[O0|OCO|@e|@|O|@|O|O|O|O|O|@®@|0C|O|@®]|O
Hexadecimal C D A B 3 4 1 2

data

PLC: [1F[1E|1D|1C[1B[1A[19[18 |17 |16 [15[14|13|12|11|10|F|E|D|C|B|A|9]|8|7|6]|5]|4]|3]2]|1]0
Input CH

oN/OFF|[o|o|o|e|o|[o|e|o|o|o|e|e|[o|[e|[o|o|e|o|e|o|e|o|e|[e|e|[e|[o|0]|e]|e]|0]e
Hexadecimal 1 2 3 4 A B C D
data
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J1A1] EtherCAT.

3. ACON-CA/CB/CGB, PCON-CA/CB/CFA/CFB/CGB/CGFB,
DCON-CA/CB/CGB

31 Operation Modes and Functions

ACON, PCON and DCON controllers (hereinafter referred to as “IAl controllers”) applicable to EtherCAT(R) can
be operated by means of selecting one mode out of the following five operation modes.

Operation Modes and Main Functions

Main Functions Remote 1/0 Simpl?ﬁS:éOB/irect Half Direct | Full Direct | Remote /O

Mode P Value Mode | Value Mode Mode 2
Value Mode

Number of occupied bytes 2 8 16 32 12

Position Data Setup Operation X Oo(*1) O O X

Velocity and Acceleration

Direct Setup X X © © X

Pressing Operation O O O O O

Current Position Read X O O O O

Current Speed Read X X O O X

Operation with the Position

No. Specified © © X X ©

Completion Position No. o o X X o

Read

No. of Max. Position Tables 512 768 Unused Unused 512

(*1) For the position data items except for position data, operate the system with the position No. set up.

[1] Remote I/O Mode: This is the operation method using EtherCAT(R), instead of PIO (24V 1/0).
Number of occupied bytes: 2 bytes

ACON, PCON, DCON not
applicable to EtherCAT(R) ACON, PCON, DCON
applicable to EtherCAT(R)

PLC =

Communication

PLC

HE [[====T]]

~ Flat cable
cable
In the case of the In the case of the connection using
connection using PIO EtherCAT(R)
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[2] Position / Simplified Direct Value Mode: This is the operation mode with the position No. set up.
Whether the target position is set directly by means of the
changeover of the control signal, or the value registered on the
position data is used can be selected.
For “Speed”, “Acceleration/Deceleration” and “Positioning Band”,
use the values already registered on the position data. The
settable No. of position data items is max 768 points.

Number of occupied bytes: 8 bytes

Target Position : 100.00mm

PLC Position No.0 4‘> o

.. | Speed |Acceleration|Deceleration| Push
| sl | Ic1 %]

I 1

ACON, PCON, DCON
applicable to EtherCAT(R)

Actuator

[3] Half Direct Value Mode: This is the operation method with the “Speed”, “Acceleration/Deceleration”,
“Pressing Current Value” set up directly using the numerical values, in addition
to the “Target Position”.

Number of occupied bytes: 16 bytes

Target Position : 100.00mm
Positioning Band ; 0.10mm
Speed Setup ; 100.0mm/s
Acceleration/Deceleration : 0.30G
Pressing Current Value : 50%

PLC

ACON, PCON, DCON
applicable to EtherCAT(R)

Actuator
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J1A1] EtherCAT.

86

[4] Full Direct Value Mode: This is the operation method with all the values (“Target Position”, “Speed”,
“Acceleration/Deceleration”, etc.) related to the position control set up directly by
using the numerical values.

Number of occupied bytes: 32 bytes

Target Position : 100.00mm
Positioning Band ; 0.10mm
Speed Setup ; 100.0mm/s
Acceleration : 0.30G
Deceleration : 0.30G
Pressing Current Value : 50%
Load Current Threshold : 0
PLC Zone +: 50.00mm

Zone - : 30.00mm

ACON, PCON, DCON
applicable to EtherCAT(R)

Actuator

[5] Remote 1/0 Mode 2: This is the operation method using EtherCAT(R), instead of PIO (24V 1/O). The
current position and command current value reading functions are added to the
functions of [1].
Number of occupied bytes: 12 bytes

ACON, PCON, DCON
ACON, PCON, DCON not applicable to EtherCAT(R)
applicable to EtherCAT(R)

PLC PLC

Communication

~ cable
Flat cable
In the case of the In the case of the connection using
connection using P1O EtherCAT(R)



J1A1] EtherCAT.

Model Numbers

The Model numbers of IAl controllers applicable to EtherCAT(R) are described as follows.

ACON-CA/CB-0-EC-[J
PCON-CA/CB/CGB-L-EC-10
PCON-CFA/CFB/CGFB-U-EC-J
DCON-CA/CB-L-EC-O0

O

| o |

Printed Series Name Front Panel Color
e ACON ¢ ACON-CA/CB
e PCON e PCON-CA/CB/CGB
¢ DCON ¢ PCON-CFA/CFB/CGFB
¢DCON-CA/CB

: Dark blue

: Dark green

: Light green
: Dark orange

37
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J1A1] EtherCAT.

EtherCAT(R) Interface

3.31 Names of the Parts

88

The names of each section related to EtherCAT(R) are described as follows.

|:| |:|<— SV/ALM Status indicator LEDs
D\ | Monitor LEDs
ERR

EtherCAT (R) output port

Link/Activity LED

EtherCAT (R) input port

Link/Activity LED




1A

3.3.2

—
EtherCAT.

Monitor LED indications

The slave condition (each controller), as well as network condition, can be checked using the three LEDs,
RUN, ERR and Link/Activity, provided on the front panel of the controller.

The description of each is explained in the following table.

O : llluminating, X : OFF, % : Flashing

Name Color Display color Explanation
o X Initial status (“INIT” status of EtherCAT(R)
communication), or the power is turned off
GN o Normal operation (‘OPERATION” status of
EtherCAT(R) communication )
RUN GN * (“PRE-OPERATION” status of EtherCAT(R)
(ON: 200 ms/OFF: 200 ms) (Notet) | cOmmunication)
GN Y (“SAFE-OPERATION” status of EtherCAT(R)
(ON: 200 ms/OFF: 1000 ms) (Note2) | cOmmunication)
OR ®) A communication part (module) error
— X No error, or the power is turned off.
* Configuration information (setting) error
OR (ON: 200 ms/OFF: 200 ms) (Note') gg;cf)irmatlgn received from the master cannot be
ERR . gured.)
) . Communication part circuit error
OR /(g%';l 'Izggomrr?s); :NWOE; (Watchdog timer timeout)
OR ©) Communication part (module) error
o X Link condition is not detected, or the power is
Link/ turned off._ : .
Activity GN ®) Link established (No heavy traffic on the line)
GN (ON: 50 ms/OIZT:: 50 ms) (Noted) Link established (Heavy traffic on the line)

e LED Flash Timing

(Note1)  blinking
Nooz) 5028
(Note3) ~ uPle
(Note4) flickering

ON
200 | 200
ms | ms
OFF —
ON
200 | 1000 | 200
ms ms " ms
OFF —
ON
| 200 | 200 | 200 | 1000 |
ms | ms | ms | ms
OFF —

50
ms

) J_H_H_H_H_H_H_H_H_H_H_H_H_H_H_HM
OFF
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1A

Wiring Example

3.41 Connection Diagram

PLC (EtherCAT (R) Master Unit)

%_ Ethernet cable*

Ethernet

OUT connector

OUT connector —__|

—n cable*

Ethernet

H "‘ TJor

IN connector

cable*

IN connector IN

connector

* Ethernet cable: Straight cable of category 5e or above, 100 m max
(Aluminum tape and braided double-shielded cable are recommended.)

(Note) Terminal processing is not required.

Other slaves

342 Connector Pin Layout
Pin number Signal name Signal abbreviation
1 1 Data transmitted + TD+
— 2 Data transmitted - TD-
— 3 Data received + RD+
= 4 Not used
= 5 Not used
6 Data received - RD-
. 7 Not used
RJ45 8-pin 8 Not used
modular connector
Connector . . .
hood Grounding pin for security FG
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3.5 Setting

Using the teaching tool, set controller parameters. Set the mode toggle switch on the front panel of the controller
to “MANU” side. Refer to the instruction manual for each teaching tool for the applicable version of the teaching
tool that can be applied to EtherCAT.

3.5.1 Operation Mode Selecting

Set parameter No. 84 “FMOD: Field Bus Operation Mode.”
[Refer to 3.9 EtherCAT(R) Related Parameters.]

Set Value Operation Mode N“”?ber of
occupied bytes
0 (Factory setting) Remote 1/0 Mode 2
1 Position / Simplified Direct 8
Value Mode
2 Half Direct Value Mode 16
3 Full Direct Value Mode 32
4 Remote 1/0 Mode 12

* Entering any value except for the ones described above will cause an “Excessive Input Value Error”.

3.5.2 Station No. Setting

Set Parameter No. 85 “NADR: Fieldbus Node Address” if necessary.

When this parameter is set to “0”, it is available to set an address on the host side. (Applicable version on
application part PCON-C = V0026 and later, ACON-C = V0010 and later: Refer to PC Software Instruction
Manuals (RCM-101-MW and RCM-101-USB) for how to check the version)

Have the configuration conducted on the set address if this parameter is set to a value other than “0” in the
version described above or later, or the version is earlier than those described above. [Refer to 3.9 EtherCAT(R)
Related Parameters.]

Settable Range: 0 to 127 (It is set to “0” when the machine is delivered from the factory.)
(Note) Exercise caution to avoid node address duplication.

For details, refer to the Operation Manuals of the master unit and PLC in which in the master unit is
installed.

/I\ Caution: Selecting a value between 17 and 80 (EtherCAT (R) I/O device range) is
recommended for node address if Omron’s master (CJ series) is being used.
If a value between 0 and 16 are selected, the Full Direct Value mode cannot be used.

(Note) The setting for the communication speed is not required because it automatically follows the master’s
communication speed.

(Note)  After the parameter setting, turn on the power to the controller again and return the mode toggle switch

on the front of the controller to “AUTO” side.
When the switch is set to “MANU”, the operation using PLC is not available.
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—
EtherCAT.

3.6

3.6.1

The channels allocated for each operation mode are described as follows.

Communicating with the Master Station

Operation Modes and Corresponding PLC 1/O Areas

e PLC Output — IAl controllers input (* “n” shows the output first address of each axis.)

DI on the ACON, PCON, DCON side and Input Data Register
Position / Simplified Half Direct Value Full Direct Value
PLC output area Remote /O Mode | 'y ot value Mode Mode Mode Remote I/O Mode 2
(bytes) Number of Number of Number of Number of Number of
occupied bytes: | occupied bytes: | occupied bytes: | occupied bytes: | occupied bytes:
2 8 16 32 12
n, n+1 Port No.0'to 15 Target Position Target Position Target Position PortNo.0t0 15
n+2, n+3
Specified position
n+4, n+S number Positioning Band Positioning Band
n+6, n+7 Control Signal Occupied area
n+8, n+9 Velocity
n+10, n+11 Acceleration/ Speed Setup
Deceleration
Pressing Current
n+12,n+13 Limit Value Zone boundary+
n+14, n+15 Control Signal
n+16, n+17
#1819 Zone boundary-
n+20, n+21 Acceleration
n+22, n+23 Deceleration
Pressing Current
n+24, n+25 Limit Value
n+26, n+27 Load current threshold
n+28, n+29 Control Signal 1
n+30, n+31 Control Signal 2

(Note) The shows the area to be occupied with the operation mode setting.
Therefore, this area cannot be used for any other purpose. Also, exercise caution to avoid node address

duplication.
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¢ |Al controllers output—PLC Input Side (* “n” shows the input first address of each axis.)

DO onthe ACON, PCON, DCON side and Output Data Register
Position / Simplified Half Direct Value Full Direct Value
PLC input area Remote I/O Mode Direct Value I\F;Iode Mode Mode Remote /O Mode 2
(bytes) Number of Number of Number of Number of Number of
occupied bytes: | occupied bytes: | occupied bytes: | occupied bytes: | occupied bytes:
2 8 16 32 12
n, n+1 Port No.0to 15 Target Position Target Position Target Position Port N‘_)'O to 15
n+2, n+3 Occupied area
Completed Position
n+4, n+S (simpl eNacié rm ID) Command Current | Command Current Target Position
n+6, n+7 Status Signal
n+8, n+9 Current Speed Current Speed Command Current
n+10, n+11
n+12, n+13 Alarm Code Alarm Code
n+14, n+15 Status Signal
n+16, n+17 Occupied area
n+18, n+19
n+20, n+21 Total moving count
n+22, n+23
n+24, n+25 Total moving
n+26, n+27 distance
n+28, n+29 Status Signal 1
n+30, n+31 Status Signal 2

(Note) The shows the area to be occupied with the operation mode setting.
Therefore, this area cannot be used for any other purpose. Also, exercise caution to avoid node address

duplication.
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3.6.2

Remote I/O Mode (Number of Occupied Bytes: 2)

This is the operation mode with the position No. set up as the same as using P10 (24V 1/O).

Set the position data using compatible teaching tools.

The number of operable positions varies depending on the parameter No. 25 “PIO Pattern” setting.
The 1/0O specifications for the PIO pattern are described as follows.(Refer to Operation Manual for the

controller main body for more information.)

Value set in parameter

Operation Mode

1/0 Specification

No. 25
0 Positioning mode 64 positioning points and two zone output points are available.
64 positioning points and one zone output point are available.
1 Teaching mode Positioning operation and jog operation are supported.
The current position can be written to a specified position.
2 256-point mode 256 positioning points and one zone output point are available.
3 512-point mode 512 positioning points are available. There are no zone outputs.
Electromaanetic valve 7 positioning points and two zone output points are available.
4 9 The direct operation command is available for each position No.
mode 1 o : ) "
A position complete signal is output for each position number.
3 positioning points and two zone output points are available.
. The actuator is operated by specifying forward, backward and
Electromagnetic valve |. . o
5 intermediate position commands.

mode 2

A position complete signal is output separately for the front end, rear
end and intermediate position.

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the

following table.

PIO Pattern
ROBO cylinder function gbsitioning jréaching %56-point 21 2-point ‘I;.Iectro- glectro-
mode mode mode mode magnetic magnetic valve
valve mode 1 |mode 2
Home-return operation @) O O O O X
Positioning operation @) (@) (@) (@) @) @)
Speed and acceleration/ o o o o o o
deceleration setting
Pitch feed (inching) ©) O O O O O
Pressing Operation O O O O O X
Speed change during the o o o o " o
movement
Operation at different o o o o o
acceleration and deceleration
Pause @) O O O O (*1)
Zone signal output ©) O O X O O
P1O pattern selection o o o o o o
(set by a parameter)

O:Supported, x:Not supported

(*1) Itis available when the parameter No. 27 “Movement Command Type” is set to “0”.
Turning “OFF” the “Movement Command” can stop the system temporarily.
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PLC channel configuration (* “n” shows the node address of each axis.)

—
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Parameter IAl controllers side PLC side output IAl controllers side PLC side input
No.84 DI (Port No.) address (bytes) DO (Port No.) address (bytes)
0 Oto 15 n+0, n+1 Oto 15 n+0, n+1

(Note) Be careful of using duplicated node addresses.

(2) 1/O Signal Allocation for each Axis
The /O signals of each axis consist of one input word (1 word = 2 bytes) and one output word in the I/O

areas.

e This is controlled by ON/OFF bit signals from the PLC.

PLC output (* “n” shows the node address of each axis.)

address 1 word = 2 bytes =16 bit
n+0, n+1 F E D C B A 9 8 7 6 5 4 3 2 0
Controllerinput| v | <« | » | «« | — | © o |l o | ~] o]l w| x| o] «~ o
port number A R I R I B
PLC input (* “n” shows the node address of each axis.)
address ’ 1 word = 2 bytes =16 bit R
n+0, n+1 F E D C B A 9 8 7 6 5 4 3 2 0
Controller output| v | < ™ | — © | o | © ~ | © o | < ™ | o
port number D A A N I B
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I/0O signal assignment

The controller's I/O port signal varies depending on the parameter No. 25 setting.
(Refer to Operation Manual for the controller main body for more information.)

Parameter No. 25 setting

Positioning mode

Teaching mode

256-point mode

0 1 2
Category Port No. | Symbol Signal Name Symbol Signal Name Symbol Signal Name
0 PC1 PC1 PC1
1 PC2 PC2 PC2
2 PC4 » PC4 » PC4
Command position No. Command position No.
3 PC8 PC8 PC8 »
Command position No.
4 PC16 PC16 PC16
5 PC32 PC32 PC32
PLC Output 6 - MODE Teaching Mode Command PC64
N . e
ACON, 7 - Unavailable JISL Jog/inching selector PC128
PCON, 8 - JOG+ +Jog - Unavailable
DCON
Input 9 BKRL Forced brake release JOG- -Jog BKRL Forced brake release
10 RMOD | Operating mode selector | RMOD Operating mode selector RMOD Operating mode selector
11 HOME Home return HOME Home return HOME Home return
12 *STP Pause *STP Pause *STP Pause
T CSTR/ Positioning Start/ Position I
13 CSTR Positioning Start PWRT Data Import Command CSTR Positioning Start
14 RES Reset RES Reset RES Reset
15 SON Servo ON Command SON Servo ON Command SON Servo ON Command
0 PM1 PM1 PM1
1 PM2 PM2 PM2
2 PM4 PM4 PM4
Completed Position No. Completed Position No.
3 PM8 PM8 PM8
Completed Position No.
4 PM16 PM16 PM16
5 PM32 PM32 PM32
6 MOVE Moving Signal MOVE Moving Signal PM64
Qggm, 7 ZONE1 Zone 1 MODES Teaching mode Signal PM128
DCON‘ 8 PZONE/ Position zone/ PZONE/ Position zone/ PZONE/ Position zone/
Output ZONE2 Zone 2 ZONE1 Zone 1 ZONE1 Zone 1
— 9 RMDS Operation Mode Status RMDS Operation Mode Status RMDS Operation Mode Status
PLC Input
P 10 HEND Home return completion HEND Home return completion HEND Home return completion
Positioning completion PEND/ | Positioning completion signal/ Positioning completion
11 PEND ; " PEND ;
signal WEND position-data read complete signal
12 SV Operatlor;rp]);eparatlon SV Operation preparation end SV Operation preparation end
13 *EMGS Emergency stop *EMGS Emergency stop *EMGS Emergency stop
14 *ALM Alarm *ALM Alarm *ALM Alarm
15 LOAD/ Load output judgment/ LOAD/ Load output judgment/
(Note 1) TRQS/ Torque level/ *ALML Light error status TRQS/ Torque level/
*ALML Light error status *ALML Light error status

The symbol with a * mark shows the ON signal in normal condition.
The signal described as “Unavailable” is not controlled. (ON/OFF is undefined.)

Note 1

For ACON and DCON, the signals change as explained below;

ACON : *BALM (Battery Alarm) / *ALML (Light error status)
DCON : *ALML(Light error status)
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Parameter No. 25 setting
512-point mode Electromagnetic valve mode 1 Electromagnetic valve mode 2
3 4 5
Category Port No. | Symbol Signal Name Symbol Signal Name Symbol Signal Name
0 PC1 STO Start position 0 STO Start position 0
1 PC2 ST1 Start position 1 ST1 Start position 1
2 PC4 ST2 Start position 2 ST2 Start position 2
3 PC8 ST3 Start position 3 - «®
4 PC16 Command position No. ST4 Start position 4 - (>j
5 PC32 ST5 Start position 5 - g
Unavailable .
PLC Output 6 PC64 ST6 Start position 6 - g
—
7 PC128 R - A
?ggm - ] Unavailable 8
DCON 8 56 - o
Input 9 BKRL Forced brake release BKRL Forced brake release BKRL Forced brake release 8
10 RMOD Operating mode selector RMOD Operating mode selector RMOD Operating mode selector :U
11 HOME Home return HOME Home return - 8
12 *STP Pause *STP Pause - Unavailable =z
(g
13 CSTR Positioning Start - Unavailable - Z
14 RES Reset RES Reset RES Reset 8
15 SON Servo ON Command SON Servo ON Command SON Servo ON Command §
0 PMA1 PEO Position 0 complete LSO Retracting end movement 2
command 0 (@)
i |
1 PM2 PE1 Position 1 complete Lsy | Retracting end movement o]
command 1 a
2 PM4 PE2 Position 2 complete Ls2 | Retracting end movement ®
command 2 w
~
3 PM8 PE3 Position 3 complete - 8
4 pmig | Completed Position No. PE4 Position 4 complete - T
Unavailable W
5 PM32 PES Position 5 complete - o
ACON, 6 PM64 PE6 Position 6 complete - 8
gggk‘l, 7 PM128 ZONE1 Zone 1 ZONE1 Zone 1 =z
m e O
Output 8 PM256 I;ZO?\II\IIEIZ/ P05|Zt|0n zone/ PZONE/ Position zone/ >
N one 2 ZONE2 Zone 2 o
PLC Input 9 RMDS Operation Mode Status RMDS Operation Mode Status RMDS Operation Mode Status @
10 HEND Home return completion HEND Home return completion HEND Home return completion 8
1 PEND Posmonlnlg completion PEND Posmomn.g completion R Unavailable
signal signal
12 SV Operation preparation end SV Operation preparation end SV Operation preparation end
13 *EMGS Emergency stop *EMGS Emergency stop *EMGS Emergency stop
14 *ALM Alarm *ALM Alarm *ALM Alarm
15 LOAD/ Load output judgment/ LOAD/ Load output judgment/
(Note 1) TRQS/ Torque level/ TRQS/ Torque level/ *ALML Light error status
*ALML Light error status *ALML Light error status

The symbol with a * mark shows the ON signal in normal condition.
The signal described as “Unavailable” is not controlled.(ON/OFF is undefined.)
Note 1  For ACON and DCON, the signals change as explained below;
ACON : *BALM (Battery Alarm) / *ALML (Light error status)
DCON : *ALML(Light error status)
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Position/Simplified Direct Value Mode (Number of Occupied Bytes: 8)

This is the operation mode with the position No. set up. Whether the target position is set directly the control
signals (PMOD signals), or the value registered on the position data is used can be selected.

For the speed, acceleration/deceleration and positioning band, etc., except for the target position, the
values in the position table within the controller are used. Setup the position data referring the operation
manual for the controller main body.
The settable No. of position data items is max 768 points.
The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the

following table.

ROBO cylinder function

O:Direct control
A:Indirect control
x:Disable

Remarks

Home-return operation

Positioning operation

Speed and acceleration /
deceleration setting

Pitch feed (inching)

Pressing Operation

Speed change during the
movement

Operation at different
acceleration and deceleration

These items must be set in
the position data table.

Pause

Zone signal output

> 1o D> | > [BIP>] B> [O]O

Zones are set using
parameters.

P1O pattern selection

x

(1) PLC address configuration (* “n” shows the node address of each axis.)

Parameter IAl controllers side PLC side output IAl controllers side PLC side input
No.84 input register address (bytes) output register address (bytes)

s n+0, n+1 . n+0, n+1

Target Position n+2, n+3 Current Position P —

1 g
Specified position number n+4, n+5 Corr_1p|eted Position No. n+4, n+5
(Simple alarm code)
Control Signal n+6, n+7 Status Signal n+6, n+7
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(2) 1/O Signal Allocation for each Axis

The 1/0O signals of each axis consist of four input words (4 words = 8 bytes) and four output words in the
I/O areas.

® The control signals and status signals are ON/OFF signals in units of bit.

® The target position and current position are expressed using 2 words (32 bits) binary data. The figures
from —999999 to +999999 (Unit: 0.01mm) can be set in PLC. However, set the position data within the soft
stroke range (0 to effective stroke length) for the actuator concerned.

® The specified position No. and completed position No. are expressed using 1-word (16 bits) binary data.
The figures from 0 to 767 can be set in PLC. However, set the position No. for which the operation
conditions have been set in advance using the PC software or teaching tools.

PLC output
Address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits

n+0, n+1 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Target Position
(lower word)

n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bO

Target Position
(upper word)

When the target position is shown using the negative figure, it is expressed using the
complement of 2.

n+4, n+5 b15 b14 b13 b12 b11 b10 b

©
O
[6¢]
O
~
O
(o)}
O
o
o
i

b3 b2 bl bO

Specified AR SRR YC e x|
Position L | N | H Ol o]lOo |0
number 1918 8 8 E_) oo o
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
o o lw| =+ o W oy
. x | O Ol 0| x 0 = A B S gy
Control Signal | | Q|9 Ol o | W=
5z : 2/2/2 92 50 & v 28

99
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PLC input
Address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits

< >

n+0, n+1 b15 b14 b13 b12 b11 b10 b3 b8 b7 b6 b5 b4 b3 b2 bl b0

Current Position
(lower word)

n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Current Position
(upper word)

When the target position is shown using the negative figure, it is expressed using the
complement of 2.

N+4,n*5  H15 p14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
e T S I = = —

Completed | | | | | | 5| A e g g 5 S| s % s
Position No. E E % T lala|oala|la|oa
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bO
0 N =W DAy . Wwlol| o

Status Signal g 0;: % % % g E % %I% | % ?) % C>) 5 5
Q9 RIE = g o <l s T a

Note 1 For ACON, it can be changed to BALM by the setting in Parameter No. 151.
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(3) /O signal assignment (* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)
Signal Type Bit Symbol Contents Details
32-bit signed Integer.
Set the target position on the absolute coordinates.
The unit is 0.01mm and settable range is between —999999 to
+999999.
Target 32-bit ) (Example) When it is “+25.40mm”, set it as “2540”. 3.8 (1)
Position data If the value larger than the value (0.2mm) inside the soft limit for the )
parameter, the movement would be limited to the inside the soft limit
(0.2mm).
When the input is performed in hexadecimal notation, input the
negative value using a complement of 2.
16-bit integer
For the operation, the position data is required, for which the operation
conditions have been set in advance using the teaching tools such as
Specified 16-bit | PC1 to PC software.
position data PC512 Set up the position No. for which the data has been input using this 3.8(1)
number register.
The settable range is 0 to 767.
In the case that any value out of the range is set, or position No. that
has not been set is specified, an alarm is output.
b15 BKRL |Forced brake release: When it is turned ON, the brake is released. 3.6.7 (18)
Operating mode selector: The AUTO mode is selected when this
b14 RMOD signal is OFF, and the MANU mode is selected when the signal is ON. 3.67(19)
5 b13 - Unavailable -
2 b12
e Position/simple-direct switching:
&) b11 PMOD |[The position mode is selected when this signal is OFF, and the simple | 3.6.7 (20)
T direct mode is selected when the signal is ON.
Teaching Mode Command:
b10 MODE | The normal mode is selected when this signal is OFF, and the 3.6.7 (16)
teaching mode is selected when the signal is ON.
Position Data Import Command:
b9 PWRT Position data is read when this signal is ON. 3.6.7(17)
b8 JOG+ |+Jog: “ON” for Movement in the Opposite Direction of Home 3.6.7 (13)
Cpntr(?l b7 JOG- |-Jog: “ON” for Movement to the Home Direction 3.6.7 (13)
signa Jog-speed/inch-distance switching:
The values set in parameter No. 26, “Jog speed” and parameter No.
b6 JVEL |48, “Inch distance” are used when this signal is OFF, and the values 3.6.7 (14)
set in parameter No. 47, “Jog speed 2" and parameter No. 49, “Inch
distance 2” are used when the signal is ON.
Jog/inching selector:
b5 JISL | Jog operation is performed when this signal is OFF, and inch 3.6.7 (15)
operation is performed when the signal is ON.
b4 SON | Servo ON Command: The servo turns ON when this signal turns ON. | 3.6.7 (5)
b3 RES | Reset: A reset is performed when this signal turns ON. 3.6.7 (4)
b2 STP | Pause: A pause command is issued when this signal turns ON. 3.6.7(11)
b1 HOME Home return: A home-return command is issued when this signal 3.6.7 (6)
turns ON.
b0 CSTR (F;(l)\lsitioning Start: A move command is issued when this signal turns 3.6.7 (7)
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J1A1] EtherCAT.

(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit | Symbol Contents Details

3. ACON-CA/CB/CGB, PCON-CA/CB/CFA/CFB/CGB/CGFB, DCON-CA/CB/CGB

Current Position: 32-bit signed Integer.
The setting unit is 0.01mm.

Current . (Example)

Position 32-bit Reading:000003FF1=1023 (decimal)=10.23mm 38(1)
* When the value is read in hexadecimal notation, the negative figure

is expressed as a complement of 2.

16-bit integer
It is moved to the target position and the positioning completed

Completed position No. within the positioning band is output.
Position No. 16-bit PM1 to |In the case that the position movement has not been performed at all, 3.8 (1)
(Simple PM512 |or during the movement, “0” is output. ’
alarm code) When an alarm is issued (in the case that the status signal ALM is
“ON”), the simplified alarm code (Refer to the Operation Manual for the
controller main body) is output.
b15 | EMGS (E)r':}ergency stop: An emergency stop is actuated when this signal turns 3.6.7 (2)
b14 PWR Controller ready : This signal turns ON when the controller becomes 3.6.7 (1)
ready.
b13 | ZONE2 | Zone 2:“ON" for the current position within the zone set range 3.6.7(12)
b12 | ZONE1 | Zone 1:“ON” for the current position within the zone set range 3.6.7(12)

Position zone:
b11 | PZONE | This signal turns ON when the current position is inside the specified 3.6.7(12)

‘g’_ position zone.
S b10 | MODES Teaching mode Signal: This signal is ON while the teaching mode is 3.67 (16)
e selected.
o " . I
b9 WEND Position-data read complete : This signal turns ON when reading is 3.67 (17)
complete.

Operation Mode Status:
b8 RMDS | This signal is OFF when the current mode is AUTO, or ON when the 3.6.7 (19)
current mode is MANU.

Status

code Light error status:

Turns ON when light alarm (threshold exceeded for number of

b7 ALML movement, etc.) that the operation can be continued with is issued. 3.6.7(31)
Note: ALM LED would not turn ON with a light error.
BALM vWhen Par.ameter No. 151 is setto 1 in AQON, absolute battery voltage 3.6.7 (32)
drop warning turns ON when the voltage is dropped.
b6 - Unavailable -
b5 PSEL Pressing and ? Miss: Th|§ signal tur.ns ON when the actuator missed 3.6.7 (23)
the work part in push-motion operation.
b4 sV glrileratmn preparation end: This signal turns ON when the servo turns 3.6.7 (5)
b3 ALM | Alarm: This signal turns ON when an alarm occurs. 3.6.7 (3)

b2 MOVE | Moving Signal: This signal remains ON while the actuator is moving. 3.6.7 (9)

Home return completion: This signal turns ON when home return is

b1 HEND completed. 3.6.7 (6)
bo PEND Positioning completion signal: This signal turns ON when positioning is 3.67 (10)
completed.
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3.6.4

Half Direct Value Mode (Number of Occupied Bytes: 16)

This is the operation mode with the target position, positioning band, speed, acceleration/deceleration and
pressing current value set up in the PLC. Set each value in the 1/0 areas. When the zone function is used,
set it using the parameter Nos. 1, 2, 23 and 24.

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the

following table.

ROBO cylinder function

O:Direct control
A:Indirect control
x:Disable

Remark

Home-return operation

Positioning operation

Speed and acceleration /
deceleration setting

Pitch feed (inching)

Pressing Operation

Speed change during the
movement

O |0|0| O |00

Operation at different
acceleration and deceleration

Pause

Zone signal output

Parameters must be set.

PIO pattern selection

x |>|O| x

(1) PLC address configuration (* “n” shows the node address of each axis.)

Parameter IAl controllers side PLC side output IAl controllers side PLC side input
No.84 input register address (bytes) output register address (bytes)
o n, n+1 - n, n+1
Target Position n+2. n+3 Current Position n+2, n+3
Positioning Band n+4, n+5 Command Current n+4, n+5
n+6, n+7 n+6, n+7
2 Velocity n+8, n+9 n+8, n+9
i C t Speed
Acceleratlpn/ n+10, n+11 urrent spee n+10, n+11
Deceleration
Pressing Current Limit Value n+12, n+13 Alarm Code n+12, n+13
Control signal n+14, n+15 Status Signal n+14, n+15

(Note) Be careful of using duplicated node addresses.
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3. ACON-CA/CB/CGB, PCON-CA/CB/CFA/CFB/CGB/CGFB, DCON-CA/CB/CGB

J1A1] EtherCAT.

(2)

104

I/0 Signal Allocation for each Axis
The I/O signals of each axis consist of one input word (8 words = 16 bytes) and one output word in the I/O
areas.

® The control signals and status signals are ON/OFF signals in units of bit.

® The target position and current position are expressed using 2-word (32 bits) binary data. The figures from
—999999 to +999999 (Unit: 0.01mm) can be set in PLC. However, set the position data within the soft
stroke range (0 to effective stroke length) for the actuator concerned.

@ Set the positioning band. The positioning band is expressed using 2-word (32 bits) binary data. The
figures from 1 to +999999 (Unit: 0.01mm) can be set in PLC.

® The speed is expressed using 1-word (16 bits) binary data. The figures from 0 to +65535 (Unit:
1.0mm/sec or 0.1mm/sec) can be set in PLC. Set the value that does not exceed the max. speed value
for the actuator in question.
The unit can be established in Parameter No. 159 FB Half Direct Mode Speed Unit.

Parameter No.159 Setting Value | Indicated Speed Unit

0 1.0mm/sec
1 0.1mm/sec

® The Acceleration/Deceleration is expressed using 1-word (16 bits) binary data. The figures from 1 to 300
(Unit: 0.01G) can be set in PLC. However, set the value that does not exceed the max.
acceleration/deceleration value for the actuator in question.

® The pressing current limit value is expressed using 1-word (16 bits) binary data. The figures from 0 (0%)
to 255 (100%) can be set in PLC. However, set the value within the settable range for the pressing current
limit value (Refer to the Catalog or Operation Manual for the actuator) for the actuator concerned.

Set Value ? 12|7 2?5
| | |

Push-motion current-limiting value 0% 50% 100%

® The command current is expressed using 2-word (32 bits) binary data (Unit: 1mA).
® The current speed is expressed using 2-word (32 bits) binary data (Unit: 0.01mm/sec).
® The alarm code is expressed using 1-word (16 bits) binary data.



1A

PLC output

Address (* “n” shows the node address of each axis.)

n+0, n+1

—
EtherCAT.

y 1 word = 2 bytes =16 bits
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bO

N

Target Position
(lower word)

n+2, n+3

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Target Position

(upper word)
When the target position is shown using the negative figure, it is expressed using the
complement of 2.
n+4, n+5 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Positioning BN Il v| o] 0|«
Width ~ @218 13 /8|58 83 el
(lower word) P IE= IS I N B N
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Positioning QTS| @
Width O e I
(upper word) Nl oo lg
n*+8,n*9 115 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
LI I | ©| 0|
) CI Xl || 5| N NI Q|9 | | | © —
Velocity 5 g = Sr g ‘c_> I BRI PO S =
n+10,n+11 115 b14 Hb13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl boO
Acceleration/ Q| Q| | | © -
Deceleration | | | | | | RS e 2 ey
n+12,n+13  p15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Pressing
curent | I | L L83 L e -
Limit Value
n+14, n+15 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
- | O T + | 1 W
i QX » O o D ald O E= =
Control Signal < 5 3 E | | | S| o > | 3 8 A% % 8
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3. ACON-CA/CB/CGB, PCON-CA/CB/CFA/CFB/CGB/CGFB, DCON-CA/CB/CGB

J1A1] EtherCAT.

PLC input
Address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits

n+0, n+1 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Current Position
(lower word)

n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b

Current Position
(upper word)

When the Current Position is shown using the negative figure, it is expressed using the
complement of 2.

N+4,n*5  b15 14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bs b3 b2 bl bo

Command T | 0] o | =

© Q oV © [os)
Current’ﬁmgggagggj‘é%gwwm‘—
(lower word) | & 2o | ||

n+6,n*7 115 p14 Hb13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Command 13| N Q

Current O O A BB A B ©
(upper word) N Q|23
n+8, n+9 b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Current Speed
(lower word)

n+10.n+11  p15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Current Speed
(upper word)

When the Current Speed is shown using the negative figure, it is expressed using the
complement of 2.

n+12,n+13  b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Alarm Code

n+14,n+15  H15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
2le &3 Ql2s] |2 ¢ 22
Status Signal g = z|z| | | | % §§ R = 5 TR
5| ] 8 g ¥ |<= o < | S| T a

Note 1 For ACON, it can be changed to BALM by the setting in Parameter No. 151.
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I/0O signal assignment* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

—
EtherCAT.

Signal Type

Bit

Symbol

Contents

Details

PLC Output

Target
Position

32-bit
data

32-bit signed Integer.

Set the target position on the absolute coordinates.

The unitis 0.01mm and settable range is between —999999 to

+999999.

(Example) When it is “+25.41mm”, set it as “2541”.

If the value larger than the value (0.2mm) inside the soft limit for

the parameter, the movement would be limited to the inside the

soft limit (0.2mm).

*When the input is performed in hexadecimal notation, input the
negative value using a complement of 2.

3.8 (2)

Positioning
Band

32-bit
data

32-bit integer

The unitis 0.01mm and settable range is between 1 to +999999.

(Example) When it is “25.40mm”, set it as “2540”. This register

value has two meanings depending on the operation type.

1) In the case of positioning operation, it shows the allowable
range from the target position, that is regarded as the
positioning completion.

2) In the case of pressing operation, it shows the pressing width
value. Specify the normal operation or pressing operation using
the “PUSH?” control signal setting.

3.8 (2)

Velocity

16-bit
data

16-bit integer

Specify the speed at which to move the actuator.

The unitis 1.0mm/sec or 0.1mm/sec and settable range is
between 0 and 65535.

Deceleration stop if and to specify in motion 0. It under
suspension, it will remain stopped on the spot.

The change of unit is to be conducted in Parameter No. 159 FB
Half Direct Mode Speed Unit.

(Example) When it is “254.0mm/sec’, set it as “254”. When the
movement command is set with the value bigger than the max.
speed, an alarm is issued.

3.8 (2)

Acceleration/
Deceleration

16-bit
data

16-bit integer

Specify the acceleration / deceleration at which to move the
actuator (the acceleration and deceleration will be the same
value).

The unit is 0.01G and settable range is 1 to 300.

(Example) To set “0.30 G”, specify “30”.

If a move command is issued by specifying “0” or any value
exceeding the maximum acceleration or deceleration, an alarm
will occur.

3.8(2)
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3. ACON-CA/CB/CGB, PCON-CA/CB/CFA/CFB/CGB/CGFB, DCON-CA/CB/CGB

1A

—
EtherCAT.

(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit Symbol Contents Details
16-bit integer
Specify the current-limiting value to be used during push-motion

Pressing operation.

Current 16-bit ) The allowable specification range is 0 (0%) to 255 (100%). 3.8(2)
Limit data The actual settable range varies depending on each actuator.(Refer '
Value to the catalog or Operation Manual for the actuator.) If a move

command is issued by specifying a value exceeding the maximum
push-motion current, an alarm will occur.
b15 BKRL |Forced brake release: When it is turned ON, the brake is released. 3.6.7 (18)
Operating mode selector: The AUTO mode is selected when this
b14 RMOD |signal is OFF, and the MANU mode is selected when the signal is 3.6.7(19)
ON.
Push direction specification:
“OFF” for the direction reducing the positioning band from the target
b13 DIR |position, 3.6.7 (22)
“ON” for the direction adding the positioning band to the target
position
Push-motion specification: Positioning operation is performed when
b12 PUSH |this signal is OFF, and push-motion operation is performed when the | 3.6.7 (21)
signal is ON.
b11
b10 - Unavailable -
b9
‘g_ Control b8 JOG+ |+ Jog: “ON” for Movement in the Opposite Direction of Home 3.6.7 (13)
g Signal b7 JOG- |-Jog: “ON” for Movement to the Home Direction 3.6.7 (13)
9 Jog-speed/inch-distance switching:
o The values set in parameter No. 26, “Jog speed” and parameter No.
b6 JVEL |48, “Inch distance” are used when this signal is OFF, and the values | 3.6.7 (14)
set in parameter No. 47, “Jog speed 2” and parameter No. 49, “Inch
distance 2” are used when the signal is ON.
Jog/inch switching:
b5 JISL |Jog operation is performed when this signal is OFF, and inch 3.6.7 (15)
operation is performed when the signal is ON.
b4 SON |Servo ON Command: The servo turns ON when this signal turns ON. | 3.6.7 (5)
b3 RES |Reset: A reset is performed when this signal turns ON. 3.6.7 (4)
b2 STP |Pause: A pause command is issued when this signal turns ON. 3.6.7 (1)
b1 HOME Home return: A home-return command is issued when this signal 3.6.7 (6)
turns ON.
b0 DSTR Positioning Command: A move command is issued when this signal 3.6.7 (8)
turns ON.
32-bit signed integer indicating the current position
The setting unit is 0.01mm.
Current 32-bit ) (Example) Reading:000003FF1=1023 (decimal) 3.8 (2)
Position data =10.23mm ’
* When the value is read in hexadecimal notation, the
negative figure is expressed as a complement of 2.
32-bit integer
. The electrical current presently specified by a command is indicated.
C(O:Trr:;r:d BAZa-gt - The setting unit is mA. 3.8(2)
(Example) Reading:000003FF1=1023 (decimal)
=1023mA
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(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit Symbol Contents Details
32-bit signed integer indicating the current position
The current speed is indicated.
Positive value: The actuator is moving in the direction opposite home.
Current 32-pit Negative value: The actuator is moving in the direction of home.
Speed data - The setting unit is 0.01Tmm/sec. 3.8 (2)
P (Example) Reading:000003FF=1023 (decimal)
=10.23mm/sec
* When the value is read in hexadecimal notation, the negative figure is
expressed as a complement of 2.
16-bit integer
16-bit When an alarm is issued, the alarm code is output.
Alarm Code data - When any alarm is not issued, it is “On”". 3.8(2)
Refer to the Operation Manual for the controller main body for the
details of the alarms.
b15 EMGS (E)rli]ergency stop: An emergency stop is actuated when this signal turns 3.6.7 (2)
b14 PWR Controller ready : This signal turns ON when the controller becomes 3.6.7 (1)
ready.
b13 ZONEZ2 | Zone 2:*ON” for the current position within the zone set range 3.6.7(12)
b12 ZONE1 | Zone 1:*ON” for the current position within the zone set range 3.6.7(12)
5 b11
Q.
= b10 - |Unavailable -
O
T b9
Operation Mode Status:
b8 RMDS | This signal is OFF when the current mode is AUTO, or ON when the 3.6.7 (19)
current mode is MANU.
Light error status:
Status ALML | Turns ON when light alarm (threshold exceeded for number of 367 (31)
movement, etc.) that the operation can be continued with is issued.
Signal b7 t, etc.) that th ti b tinued with is issued 0
Note: ALM LED would not turn ON with a light error.
YcWhen Parameter No. 151 is set to 1 in ACON, absolute battery
BALM voltage drop warning turns ON when the voltage is dropped. 3.6.7(32)
b6 - Unavailable -
b5 PSEL Pressing and a Miss: ThIS. signal turps ON when the actuator missed 3.67(23)
the work part in push-motion operation.
ba sV 8,;3]erat|on preparation end: This signal turns ON when the servo turns 3.6.7 (5)
b3 ALM | Alarm: This signal turns ON when an alarm occurs. 3.6.7 (3)
b2 MOVE | Moving Signal: This signal remains ON while the actuator is moving. 3.6.7 (9)
b1 HEND Home return completion: This signal turns ON when home return is 3.6.7 (6)
completed.
b0 PEND Positioning completion signal: This signal turns ON when positioning is 3.6.7 (10)
completed.
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3.6.5

Full Direct Value Mode (Number of Occupied Bytes: 32)

This is the operation mode with all the values (target position, speed, etc.) set up directly using values from

PLC. Set each value in the 1/0O area.

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the

following table.

ROBO cylinder function

O:Direct control
x:Disable

Home-return operation

O

Positioning operation

Speed and acceleration / deceleration
setting

Pitch feed (inching)

Pressing Operation

Speed change during the movement

Operation at different acceleration and
deceleration

Pause

Zone signal output

P1O pattern selection

x|O|O| O |O|0|O| O

(1) PLC address configuration (* “n” shows the node address of each axis.)

Parameter IAl controllers side PLC side output IAl controllers side PLC side input
No.84 input register address (bytes) output register address (bytes)
i n, n+1 o n, n+1
Target Position n+2, n+3 Current Position 42, n+3
Positioning Band n+4, n+5 Command Current n+4, n+5
n+6, n+7 n+6, n+7
. n+8, n+9 n+8, n+9
Velocity n+10. n+ 11 Current Speed n+10. N+ 11
Zone boundary + n+12, n+13 Alarm Code n+12, n+13
3 n+14, n+15 n+14, n+15
Zone boundary - n+16, n+17 Occupied area n+16, n+17
n+18, n+19 n+18, n+19
Acceleration n+20, n+21 Total moving count n+20, n+21
Deceleration n+22, n+23 n+22, n+23
Pressing Current Limit Value n+24, n+25 Total moving distance n+24, n+25
Load current threshold n+26, n+27 n+26, n+27
Control Signal 1 n+28, n+29 Status Signal 1 n+28, n+29
Control Signal 2 n+30, n+31 Status Signal 2 n+30, n+31

(Note) The areas denoted by cannot be used for any other purpose.

Also, exercise caution to avoid node address duplication.
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J1A1] EtherCAT.
(2)

I/0 Signal Allocation for each Axis
The /O signals of each axis consist of one input word (16 words = 32 bytes) and one output word in the
I/O areas.

® Control signals 1 and 2 and status signals are ON/OFF bit signals.

® The target position and current position are expressed using 2-word (32 bits) binary data. The figures from
—999999 to +999999 (Unit: 0.01mm) can be set in PLC. However, set the position data within the soft
stroke range (0 to effective stroke length) for the actuator concerned.

® Set the positioning band. The positioning band is expressed using 2-word (32 bits) binary data. The
figures from 1 to +999999 (Unit: 0.01mm) can be set in PLC.

® The specified speed is expressed using 2-word (32 bits) binary data. The figures from 0 to +999999 (Unit:
0.01mm/sec) can be set in PLC. Set the value that does not exceed the max. speed value for the actuator
concerned.

® The Acceleration/Deceleration is expressed using 1-word (16 bits) binary data. The figures from 1 to 300
(Unit: 0.01G) can be set in PLC. However, set the value that does not exceed the max.
acceleration/deceleration value for the actuator in question.

® The pressing current limit value is expressed using 1-word (16 bits) binary data. The figures from 0 (0%)
to 255 (100%) can be set in PLC. However, set the value within the settable range for the pressing current

limit value (Refer to the Catalog or Operation Manual for the actuator) for the actuator concerned.

Set Value 0 127 255
I | I
| | |

Push-motion current-limiting value g% 50% 100%

® Set the load current threshold. The load current threshold is expressed using 1-word (16 bits) binary data.
The figures from 0 (0%) to 255 (100%) can be set in PLC. (Refer to the graph of push-motion
current-limiting value (above graph).)

® Zone Boundary “+” and Zone Boundary “—* are expressed using 2-word (32 bits) binary data. The figures
from -999999 to +999999 can be set in PLC. However make sure to set the smaller value for the Zone
Boundary “-* than that for the Zone Boundary “+”.

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

® The current speed is expressed using 2-word (32 bits) binary data (Unit: 0.01mm/sec).

® The alarm code is expressed using 1-word (16 bits) binary data.

® The total moving count is a 2-word (32-bit) binary data (Unit: times).

® The total moving distance is a 2-word (32-bit) binary data (Unit: m).

6
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3. ACON-CA/CB/CGB, PCON-CA/CB/CFA/CFB/CGB/CGFB, DCON-CA/CB/CGB

J1A1] EtherCAT.

PLC output
address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits

< Iq

n+0, n+1 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Target Position
(lower word)

n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Target Position
(upper word)

When the target position is shown using the negative figure, it is expressed using the
complement of 2.

n+4, n+5 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bb b4 b3 b2 bl b

AN O (06} <
P03|t_|on|ng ©lx 5|8 JSlalolol ¢l ol o
Width C\I©\—_Q0Q5gg©mhoowm‘—
(lower word) m | = | T N

n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Positioning s ¥ R|g

Y )

Width N R N T 0

(upper word) N Q9|2 ©

n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

(e6] <

Velocity 23 § § g § N8 Q| N0 ol «| | =
(lowerword) | & | © | 6 | < | & | — | | Y|~ e R B

n+10,n+11  p15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

s I R|o

Velocit - ™

O T T R B B e B B

(upper word) NIRRT

o N = | ©

n+12,+n13 b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 bd b3 b2 bl bo

Zone boundary +
(lower word)

n+14,n+15  p15 p14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Zone boundary +
(upper word)

When the zone boundary is shown using the negative figure, it is expressed using the
complement of 2.
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J1A1] EtherCAT.

Address (* “n” shows the node address of each axis.)
L 1 word = 2 bytes =16 bits

N+16,n+17 115 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Y

Zone boundary —
(lower word)

N+18,0*19 " 15 114 13 12 11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Zone boundary —
(upper word)

When the zone boundary is shown using the negative figure, it is expressed using the
complement of 2.

n+20,n+21 95 H14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Acceleration | | | | | | | ITI S| C | 0| | |

256
128

n+22,n+23  pb15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

256
128

Deceleration | | | | | | | TSI YL o | N

N+24,n+25 115 14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Pressing
Current .
Limit Value

128

<t N ©
© ™ — [e0] < [QV] —

n+26, n+27 K15 H14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Load current

e0)
threshold O S S B> T = - R S N S
(Note 1)
n+28,n+29 115 p14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b
~— < O~ «— by ~ ~
el ||| 5588 | 85585 8Ridie e E
1 [} [} o [} [}
Signal z2l22 322 2|5 Q0o = 27
n+30,n+31  b15 b14 b13 b12 b11 bl10 b9 b8 b7 b6 b5 b4 b3 b2 bl boO
a W
Cpntrol i @) | | | | | $ LlD d d % ﬂ & S E
Signal 2 é 5 9 9 2 212125 % 8

Note 1 It can be used only in PCON.
Note 2 It can be used only in ACON.
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3. ACON-CA/CB/CGB, PCON-CA/CB/CFA/CFB/CGB/CGFB, DCON-CA/CB/CGB

1A

PLC input

Address (* “n” shows the node address of each axis.)

n+0, n+1

—
EtherCAT.

‘A

1 word = 2 bytes =16 bits

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Current Position
(lower word)

n+2, n+3

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Current Position

using the

(upper word)
When the current position is shown using the negative figure, it is expressed using the
complement of 2.
n+4, n+5 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bs b4 b3 b2 bl bO
Command VI T || ©| o | =
Currentg%‘@%ggﬁgggggwwmr
(owerword) | & | L | &0 | < |« | = | ] Y| T
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Command % E g ©Q
Current - (A (e 4
(upper word) N Q9|2 o
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Current Speed
(lower word)
n+10, n+11 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Current Speed
(upper word)
When the current speed is shown using the negative figure, it is expressed
complement of 2.
n+12,n+13 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 b1l bl
Alarm Code
n+14 ~n+19 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bl
Unavailable
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1A

Address (* “n” shows the node address of each axis.)

—
EtherCAT.

1 word = 2 bytes = 16 bits o
n+20,n+21 |b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 b1 bo
Totalmoving | B | & | o| ©| o] «

count E_ §. 218 3| 8 % § S 3| 8] Q| o] v| o« +
(SlaveWord) | o | = | ©| ¥ | N | +—
n+22,n+23 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bO
Total moving I I| R g
count | \ | | \ | \ | \ | | S S 2 e
(Host Word) Nl el 2l 8
n+24,n+25 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
Totalmoving | 8| F| | ©| ©| ¥
distance Nl ol 2138138 g ﬁ S 3| 8] €| o] v| o «
(SlaveWord) | & | €| ©| | | «
n+26,n+27 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 b1 bO
Total moving I I~ g
distance | \ | | \ | \ | \ | \ 3 S 2 v
(Host Word) B & €] o
n+28,n+29 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 b1 bO
=i
Status Signal 1| 1| 1| 1| L] L] L] L] 15
<Z
n+30,n+31 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
O | N | Eloc|es| @| Q| T| o wi ol o
- 0} <z|Ce| Q| 2| B | K| > 2| 2| 2| 2
Status Signal 2 = | Z| 2| 0|88 8 ol al 3| B
AR A R A R I - R I

Note 1

It can be used only in PCON.

Note 2 For ACON, it can be changed to BALM by the setting in Parameter No. 151.
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3. ACON-CA/CB/CGB, PCON-CA/CB/CFA/CFB/CGB/CGFB, DCON-CA/CB/CGB

1A

—
EtherCAT.

(3) 1/0 signal assignment (* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”".)

Signal Type Bit Symbol Contents Details
32-bit signed integer indicating the current position
Set the target position on the absolute coordinates.
The unit is 0.01mm and settable range is—999999 to +999999.
. (Examle) When it is “+25.41mm”, set it as “2541".
Target 32-bit o -
Position data - If the value larger than the value (0.2mm.) |r.15|de the sgft .I|m|t for| 3.8 (3)
the parameter, the movement would be limited to the inside the
soft limit (0.2mm).
* When the input is performed in hexadecimal notation, input
the negative value using a complement of 2.
32-bit integer
The unitis 0.01mm and settable range is 1 to +999999.
(Example) When it is “25.40mm”, set it as “2540”.
This register value has two meanings depending on the
I . operation type.
Positioning 32-bit - 1)In the case of positioning operation, it shows the allowable 3.8 (3)
Band data o .
range from the target position, that is regarded as the
positioning completion.
2)In the case of pressing operation, it shows the pressing width
value. Specify the normal operation or pressing operation
using the “PUSH” control signal setting.
32-bit integer
Specify the speed at which to move the actuator.
- The unitis 0.01 mm/sec and the settable range is 0 to 999999.
fsi Velocity 32-bit i Decelerqtion.sto.p if anq to specify in motion 0. It under 3.8 (3)
o) data suspension, it will remain stopped on the spot.
&) (Example) When it is “25.41mm/sec”, set it as “2541”. When the
T movement command is set with the value bigger than the max.
speed, an alarm is issued.
32-bit signed integer indicating the current position
After completion of home return, an effective zone signal can
be output separately from the zone boundaries specified by
parameters.
The status signal PZONE turns ON when the current position is
inside these +/- boundaries. (Example) When it is “+25.40mm”,
Zone . « »
. set it as “2540”.
boundary+ 32-bit L .
1Zone data - The unit is 0.01mm and the settable range is -999999 to 3.8 (3)
boundary— 999999, - . .
Enter a value that satisfies the relationship of “Zone boundary +
> Zone boundary —".
If this function is not used, enter the same value for both the
positive and negative boundaries.
*When the input is performed in hexadecimal notation, input the
negative value using a complement of 2.
. 16-bit 16-bit integer
Acceleration data - Specify the acceleration and deceleration at which to move the
actuator.
The unit is 0.01Glapd settable range is 1 to 300. 3.8 (3)
. 16-bit (Example) When it is “0.30G”, set it as “30”. )
Deceleration data - If a move command is issued by specifying “0” or any value
exceeding the maximum acceleration or deceleration, an alarm
will occur.
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1A

—
EtherCAT.

(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

other signal is OFF, the primary delay filter mode is selected.

Address Bit Symbol Function Details
16-bit integer
Specify the current- limit value to be used during push-motion
operation. The allowable specification range is 0 (0%) to 255
Pressing 16-bit (100%).
Current data - The actual settable range varies depending on each 3.8 (3)
Limit Value actuator.(Refer to the catalog or Operation Manual for the
actuator.)
If a move command is issued by specifying a value exceeding
the maximum push-motion current, an alarm will occur.
Load 16-bit integer
current 16-bit Set the current threshold in this register when whether or not
threshold dat - the load current exceeds the threshold is judged. 3.8(3)
(PCON ata The allowable specification range is 0 (0%) to 255 (100%). If
only) threshold judgment is not required, enter “0”.
b15 :
- Unavailable -
b14
Vibration
013 NTC1 darr:plrg Select the servo gain parameter set to be used.
(ACON only) |<°" dro NTC1 [ NTCO Function
zza?e(?tion 1 OFF OFF |Do not use vibration 367
5 = damping control. (:'33')
= zj/|bratl|on OFF | ON [Select parameter set 1.
o b12 NTCO an:p|lng ON OFF | Select parameter set 2.
o (ACON only) contro ON ON | Select parameter set 3.
— mode
o :
selection 0
b11 - Unavailable
b10 SMOD Stopping control mode: When this signal is ON, servo control 3.6.7
Control (PCON only) |is performed during stopping. (28)
Signal 1 Select stop mode while standing by
Stop ASO1 | ASO0 Functions
b9 ASO1 Disable
Mode 1
OFF | OFF (Servo is ON at all times)
Sever turns OFF in time set 3.6.7
OFF | ON | i Parameter No. 36 (30)
Sever turns OFF in time set
b8 ASOO0 Msz)po ON OFF in Parameter No. 37
ode ON ON Sever turns OFF in time set
in Parameter No. 38
Acceleration / deceleration mode:
b7 MOD1 When both signals are OFF, the trapezoid pattern mode is
selected. 3.6.7
When one signal is OFF and the other signal is ON, the (29)
b6 MODO S-motion mode is selected. When one signal is ON and the
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3. ACON-CA/CB/CGB, PCON-CA/CB/CFA/CFB/CGB/CGFB, DCON-CA/CB/CGB

1A

—
EtherCAT.

(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

A move command is issued when this signal turns ON.

Address Bit Symbol Function Details
GSL1 Servo Qtain Select the servo gain parameter set to be used.
parameter
bS (AC|ON set GSL1 | GSLO Function
only) | selection 1 OFF | OFF | Select parameter set 0. 36.7
GsLo | Servogain OFF | ON | Select parameter set 1. (34)
b4 (ACON patrameter ON OFF | Select parameter set 2.
only) :Zlection 0 ON ON Select parameter set 3.
Incremental Command: 36.7
Control b3 INC Absolute position commands are issued when this signal is OFF, and 24
-ontro incremental position commands are issued when the signal is ON. (24)
Signal 1 — o
Push direction specification:
“OFF” for the direction reducing the positioning band from the target
o 3.6.7
b2 DIR position 22)
“ON?” for the direction adding the positioning band to the target
position
Push-motion specification : 367
b1 PUSH Positioning operation is performed when this signal is OFF, and ('21')
push-motion operation is performed when the signal is ON.
b0 - Unavailable -
b15 BKRL Forced brake release: When it is turned ON, the brake is released 3(168)7
Operating mode selector: 367
b14 RMOD |The AUTO mode is selected when this signal is OFF, and the MANU ('19')
5 mode is selected when the signal is ON.
Q.
g b13
o b12
T b11 - Unavailable -
b10
b9
b8 JOG+ +Jog: “ON” for Movement in the Opposite Direction of Home 321%)7
b7 JOG- -Jog: “ON” for Movement to the Home Direction 3'173'7
Control - - — (13)
Signal 2 Jog-speed/inch-distance switching:
The values set in parameter No. 26, “Jog speed” and parameter No. 367
b6 JVEL 48, “Inch distance” are used when this signal is OFF, and the values ('14)
set in parameter No. 47, “Jog speed 2" and parameter No. 49, “Inch
distance 2” are used when the signal is ON.
Jog/inch switching: 3.6.7
b5 JISL Jog operation is performed when this signal is OFF, and inch ('15')
operation is performed when the signal is ON.
b4 SON Servo ON Command: The servo turns ON when this signal turns ON. | 3.6.7 (5)
b3 RES Reset: A reset is performed when this signal turns ON. 3.6.7 (4)
b2 STP Pause: A pause command is issued when this signal turns ON. 92161)7
b1 HOME Home return: A home-return command is issued when this signal 3.6.7 (6)
turns ON.
b0 DSTR Positioning Start: 3.6.7 (8)
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1A

—
EtherCAT.

(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit Symbol Contents Details
32-bit signed integer indicating the current position
The setting unit is 0.01mm.
Current 32-bit ) (Example) Reading:000003FF1=1023 (decimal) 3.8 (3)
Position data =10.23mm ’
* When the value is read in hexadecimal notation, the negative figure is
expressed as a complement of 2.
32-bit integer
i The electrical current presently specified by a command is indicated.
CgTrrrr;rt]d 3d2atbalt - The setting unit is mA. 3.8 (3)
(Example) Reading:000003FF1=1023 (decimal)
=1023mA
32-bit signed integer indicating the current position
The current speed is indicated.
Positive value: The actuator is moving in the direction opposite home.
Current 30-pit Negative value: The actuator is moving in the direction of home.
Speed data - The setting unit is 0.01mm/sec. 3.8(3)
P (Example) Reading:000003FF=1023 (decimal)
=10.23mm/sec
* When the value is read in hexadecimal notation, the negative figure is
expressed as a complement of 2.
16-bit integer
16-bit When an alarm is issued, the alarm code is output.
Alarm Code data - When any alarm is not issued, it is “0”. 3.8 (3)
Refer to the operation manual for the controller main body for the details of
the alarms.
Total moving | 32-bit ) 32-bit integer )
- count Data (unit: times)
3 | Total moving | 32-bit ) 32-bit integer )
£ distance Data (unit: m)
S b15
o
b14
b13
b12
b11
b10
b9
b8 - Unavailable -
b7
Status
Signal 1 b6
b5
b4
b3
b2
b1
Light error status:
ALML Turns ON when light alarm (threshold exceeded for number of movement, 3.6.7 (31)
bo etc.) that the operation can be continued with is issued. o
Note: ALM LED would not turn ON with a light error.
BALM YWhen Pargmeter No. 150 is setto 1 in A(;ON, absolute battery voltage 3.6.7 (32)
drop warning turns ON when the voltage is dropped.
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3. ACON-CA/CB/CGB, PCON-CA/CB/CFA/CFB/CGB/CGFB, DCON-CA/CB/CGB

1A

—
EtherCAT.

(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit Symbol Contents Details
b15 EMGS Emergency stop: An emergency stop is actuated when this signal turns ON. | 3.6.7 (2)
b14 PWR Controller ready : This signal turns ON when the controller becomes ready. | 3.6.7 (1)
b13 ZONE2 |Zone 2:*ON” for the current position within the zone set range 3.6.7 (12)
b12 ZONE1 |Zone 1:*ON” for the current position within the zone set range 3.6.7 (12)
Position zone:
b1 PZONE This signal turns ON when the current position is inside the specified position zone. 36.7(12)
Load Output Judgment:
b10 LOAD “ON” for Reached “OFF” for Not reached 3.6.7 (26)
(Note ) |[Refer to the instruction manual for the controller main body for more e
information.]
Torque Level:
b9 TRQS “ON” for Reached “OFF” for Not Reached 3.67(27)
5 (Note ) |[Refer to the instruction manual for the controller main body for more e
E‘ Status information.]
(&) Signal 2 Operation Mode Status:
i b8 RMDS This signal is OFF when the current mode is AUTO, or ON when the current | 3.6.7 (19)
mode is MANU.
b7 GHMS pnder Home return Operation: This signal remains ON while home return is 3.67 (6)
in progress.
b6 PUSHS Push r.notllon. in progress: This signal remains ON while push-motion 3.67 (25)
operation is in progress.
b5 PSEL Pressing e_md a Miss: '_I'h|s S|gna_l turns ON when the actuator missed the 3.6.7 (23)
work part in push-motion operation.
b4 SV Operation preparation end: This signal turns ON when the servo turns ON. | 3.6.7 (5)
b3 ALM Alarm: This signal turns ON when an alarm occurs. 3.6.7 (3)
b2 MOVE Moving Signal: This signal remains ON while the actuator is moving. 3.6.7(9)
b1 HEND Home return completion: This signal turns ON when home return is 3.6.7 (6)
completed.
b0 PEND Positioning completion signal: This signal turns ON when positioning is 3.67 (10)

completed.

Note 1 It can be used only in PCON.

120




1A

Remote I/0O Mode 2 (Number of Occupied Bytes: 12)

3.6.6

—
EtherCAT.

This is the operation mode with the position No. set up as the same as using P10 (24V 1/O).

Set the position data using the teaching tools.

The number of operable positions varies depending on the parameter No. 25 “PIO Pattern” setting.

This mode is the same as the remote I/O mode, but the current-position read function and command-current
read function are also available.
The features of each PIO pattern are shown below. (Refer to Operation Manual for the controller main body
for more information)

g::g?nz?;rlrl]\lo. o5 Operation Mode 1/0 Specification
0 Positioning mode 64 positioning points and two zone output points are available.
1 Teaching mode 64 positioning points and one zone output point are available.
Positioning operation and jog operation are supported.
The current position can be written to a specified position.
2 256-point mode 256 positioning points and one zone output point are available.
3 512-point mode 512 positioning points are available. There are no zone outputs.
4 Electromagnetic valve | 7 positioning points and two zone output points are available.
mode 1 The direct operation command is available for each position No.
A position complete signal is output for each position number.
5 Electromagnetic valve |3 positioning points and two zone output points are available.
mode 2 The actuator is operated by specifying forward, backward and intermediate
position commands.
A position complete signal is output separately for the front end, rear end and
intermediate position.

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the

following table.

PI1O Pattern
) ) 0: 1: 2: 3: 4: 5:
ROBO cylinder function Positioning | Teaching 256-point 512-point Electro- Electro-
mode mode mode mode magnetic magnetic
valve mode 1 |valve mode 2
Home-return operation @) O O O O X
Positioning operation @) ©) @) ©) ©) O
Speed and acceleration/ o o o o o o
deceleration setting
Pitch feed (inching) O O O O O O
Pressing Operation O O O @) O X
Speed change during the o o o o X o
movement
Operation at different o o o o o o
acceleration and deceleration
Pause O O O @) O O (*1)
Zone signal output O O O X O O
PIO pattern selection o o o o o o
(set by a parameter)

O:Supported, x:Not supported

(*1) It is available when the parameter No. 27 “Movement Command Type” is set to “0”.
Turning “OFF” the “Movement Command” can stop the system temporarily.
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3. ACON-CA/CB/CGB, PCON-CA/CB/CFA/CFB/CGB/CGFB, DCON-CA/CB/CGB

J1A1] EtherCAT.
(1)

PLC address configuration (* “n” shows the node address of each axis.)

Parameter IAl controllers side PLC side output IAl controllers side PLC side input
No.84 DI and input register address (bytes) DO and output register address (bytes)
Port No.0 to 15 n, n+1 Port No.0 to 15 n, n+1
n+2, n+3 Occupied area n+2, n+3
4 I Current Position n+4, n+5
Occupied area n+6, n+7 n+6, n+7
19, T Command Current n+8, n+9
n+10, n+11 n+10, n+11

(Note) The areas denoted by cannot be used for any other purpose.
Also, exercise caution to avoid node address duplication.

(2) 1/O Signal Allocation for each Axis

The 1/0O signals of each axis consist of 6 input words (channels) and 6 output words (6 words=12 bytes) in the

I/O areas.
® The areas controlled by port number are controlled using ON/OFF bit signals.
® The current position is a 2-word (32-bit) binary data (unit: 0.01 mm).

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

PLC output
Address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits

n0n+t 1'r FE p c B A 9 8 7 6 5 4 3 2 0
Controller
input port LTI NI Qleo ol ~lOo|lw|lx|®m|A o
number
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1A

PLC input

—
EtherCAT.

Address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits

A

n+0, n+1 F E D C B A 9 8 7 6 5 4 3 2 1 0
Controller
outputport | 2 | T |2 |1 N | Z | Qo 0|~  ©|w|s|®m|n|—]| O
number
n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Unavailable
N*4,1%5 115 H14 Hb13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bO
Current Position
(lower word)
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Current Position
(upper word)
When the current position is shown using the negative figure, it is expressed using the
complement of 2.
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Command I ] © | 0| =
Currentgggggsaﬁgf’g%‘ﬁwwm‘—
(lowerword) | & | € | © | <~ | & | —
n+10,n+11 115 b14 p13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Command o | 3 g ©
Current T IO B
<t [N} 7o)
(upper word) N o oG
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J1A1] EtherCAT.
(3)

I/0O signal assignment
For the signal assignments corresponding to each PIlO pattern, refer to the 1/0 signal assignments for the
remote 1/0O mode explained in 3.6.2 (3).

The signal allocation for the Command Current and Current Position, is shown in the following table.

Signal Type Bit Symbol Contents Details

32-bit signed integer indicating the current position
The setting unit is 0.01mm.
Cur_rt_ant 32-bit data ) (Example) Readlng:£)00003FFH=1023 (decimal) )
Position =10.23mm
* When the value is read in hexadecimal notation, the

negative figure is expressed as a complement of 2.

32-bit integer

The value of electrical current specified by the current
Command 32-bit data ) command is indicated. )
Current The setting unit is TmA.

(Example) Reading:000003FF4=1023 (decimal)

=1023mA

PLC Input

3. ACON-CA/CB/CGB, PCON-CA/CB/CFA/CFB/CGB/CGFB, DCON-CA/CB/CGB

124




J1A1] EtherCAT.

3.6.7 1/0 Signal Controls and Function

(1)

(2)

(4)

* ON indicates that the applicable bit signal is “1”, while OFF indicates that the bit signal is “0”.

The I/O control and functions used in the Position/Simplified Direct Value Mode, Half Direct Value Mode and
Full Direct Value Mode, are described as follows. For the 1/O signals for the Remote I/O Mode and Remote
I/O Mode 2, refer to the Operation Manual for the controller main body.

Controller ready (PWR) [PLC input signal

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

m Function

Regardless of the alarm or servo conditions, when the controller initialization is completed normally after the
power injection and the controller can control the system, it is turned “ON”.

Even in the alarm condition, when the controller can control the system, it is turned “ON”.

Emergency stop (EMGS) |PLC input signal

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

m Function

When the controller is stopped in an emergency (motor driving power is cut off), it is turned “ON”. When the
emergency stop status is cleared, it is turned “OFF”.

Alarm (ALM) [PLC input signal|

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

m Function

When any error is detected and the protection circuit (function) is activated, this signal is turned “ON”.
When the cause of the alarm is eliminated and the reset signal is turned “ON”, the alarm is turned “OFF” in
the case that it is the alarm with the operation cancellation level.(In the case of the alarm with the cold start
level, re-injection of the power is required)

When the alarm is detected, the Status Indicator LED (Refer to 3.3, "EtherCAT(R) Interface”) on the front
surface of the controller illuminates in red.

Reset (RES) [PLC output signal

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

movements during pause conditions.

m Function

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

[2] When this signal is turned ON from OFF condition during the pause condition, the reminder of the
planned movement left can be cancelled.
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J1A1] EtherCAT.

()

126

Servo ON Command (SON) [PLC output signall

Operation preparation end (SV) |[PLC input signall

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

When “SON” signal is turned “ON”, the servo-motor is turned “ON”. When the servo-motor is turned ON, the
Status Indicator LED (Refer to 3.3, "EtherCAT(R) Interface”) on the front surface of the controller illuminates
in green.

The “SV” signal is synchronized with this LED.

m Function

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

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

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

SON N
(PLC — IAI controllers)

SV
(IAl controllers — PLC)




J1A1] EtherCAT.

(6) Home return (HOME) [PLC output signal
Home return completion (HEND) |PLC input signal

Under Home return Operation (GHMS) |PLC input signall

When the “HOME” signal is turned “ON”, this command is processed at the startup (ON edge), and the
home return operation is performed automatically. During the home return operation, the “GHMS” signal is
turned “ON”.

When the “HEND” signal is turned “ON”, turn “OFF” the “HOME?” signal.

Once the “HEND” signal is turned “ON”, it can not be turned “OFF” until the power is turned “OFF” or the
“HOME?” signal is input again. Once the HEND signal is turned ON, it can not be turned OFF until the power
is turned OFF or the HOME signal is input again.

Even after the completion of the home return operation, when the “HOME” signal is turned “ON”, the home
return operation can be performed.

HOME
(PLC — IAI controllers)

GHMS
(IAl controllers — PLC)

HEND
(IAl controllers — PLC)

PEND
(IAl controllers — PLC)

<\

MOVE
(IAl controllers — PLC)

Actuator Operation /—\T/—\T

Mechanism end Stop at the Home Position

/I\ Caution:

In the Remote I/0O mode, Remote I/O Mode 2 and Position/Simplified Direct Value Mode, when
the positioning command is issued without performing the home return operation after the
power injection, the positioning is performed after the automatic home return operation.
Exercise caution that in the half direct mode or full direct mode, issuing a positioning command
to a given position following the power on, without performing a home return first, will generate
an alarm “Error Code 83: ALARM HOME ABS (absolute position move command when home
return is not yet completed)” (operation-reset alarm).
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J1A1] EtherCAT.

(7) Positioning Start (CSTR):Used in the position/simple direct mode [PLC output signal

This signal is processed at the startup (ON edge) and the positioning is performed to the target position with
the specified position No. or set using the PLC's target position register.

Whether if the target position with the specified position No. is used or the setting using the PLC's target
position register is used, depends on the Control Signal b11: “Position/Simplified Direct Value Change-Over
(PMOD) Signal”.

e PMOD=OFF: Target position data for the specified position No. is used.

¢ PMOD=ON :Value for the target position set using the PLC's target position register is used.

When this signal is issued in the condition where the home return operation has not performed at all after
the power injection (HEND signal OFF), the positioning to the target position is performed after the home
return operation is performed automatically.

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

Target Position
(PLC — 1Al controllers) ><

CSTR
(PLC — 1Al controllers)

PEND <SS
(IAl controllers — PLC)

(8) Positioning Command (DSTR): Used in the half direct mode and full direct mode
| PLC output signal

This signal is processed at the startup (ON edge) and the positioning to the target position input in the
PLC's target position register is performed. When this signal is issued in the condition where the home
return operation has not performed at all after the power injection (HEND signal OFF), an alarm is issued
(Operation Cancellation Level).

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

Target Position
(PLC — 1Al controllers) ><

DSTR
(PLC — 1Al controllers)

PEND <
(IAl controllers — PLC)

(9) Moving Signal (MOVE) [PLC input signal
This signal is turned ON while the actuator's slider or rod is moving.(Including the pressing or jog operation
after the home return operation)
After the completion of the positioning, home return or pressing operation, or during the pause condition,
this signal is turned “ON”.
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J1A1] EtherCAT.

(10) Positioning completion signal (PEND) |PLC input signal

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

Timing at which the position
complete signal turns ON
i Target Position

Travel \
: Time

—»—< Positioning Width

Velocity

When the servo-motor is turned ON from OFF condition, the positioning is performed with the position set
as the target position. Accordingly, this signal is turned “ON” and after that, when the positioning operation is
started with the home return (HOME) signal, positioning start (CSTR) signal and positioning command
(DSTR) signal, this signal is turned “OFF”.

& Caution: When the servo-motor is turned OFF or stopped in an emergency while the actuator is stopped
at the target position, the PEND signal is turned “OFF” temporarily.
Then, when the servo-motor is turned “ON” and the actuator is within the positioning band, the
PEND signal is turned “ON” again.
When the positioning is completed with the CSTR signal or DSTR signal turned “ON”, the
PEND signal is not turned “ON”".

(11) Pause (STP) |PLC output signal

When this signal is turned “ON”, the actuator movement is decelerated and stopped. When it is turned
“OFF”, the actuator movement is restarted.

The acceleration in the operation restart or the deceleration in stopping operation, is expressed as the value
for the acceleration/deceleration for the position No. set using the specified position No. resister in the
Position/Simplified Direct Value Mode, and as the value set in the acceleration/deceleration register in the
Half Direct Value Mode.

In the Full Direct Value Mode, the value is expressed as the value set in the acceleration register or
deceleration register.
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J1A1] EtherCAT.

(12) Zone 1 (ZONE1) |PLC input signal|
Zone 2 (ZONE2) |PLC input signal
Position zone (PZONE) |PLC input signal

130

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

[11 Zone 1, Zone 2

The zone is set using the user parameters.

The Zone 1 Signal is set using the parameter No. 1 “Zone Boundary 1 “+” Side” and No. 2 “Zone Boundary
1 “-" Side”.

The Zone 2 Signal is set using the parameter No. 23 “Zone Boundary 2 “+” Side” and No. 24 “Zone
Boundary 2 “-* Side”.

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

[2] Position zone

Each zone is set in the position table or using the zone boundary resister.

In the case of the Position/Simplified Direct Value Mode, the PZONE signal is set using the position table.

In the case of the Full Direct Value Mode, the PZONE signal is set using the Zone Boundary Value Register.
(*)In the Half Direct Value Mode, there is no PZONE signal.

The PZONE signal becomes effective with the movement command after the home return operation. After
that, even during the servo OFF, it is effective.

| I

S ——
Actuator operation

Zone signal

+ direction

Home 7416 setting — Zone setting +



J1A1] EtherCAT.

(13) +Jog (JOG+) [PLC output signal

—Jog (JOG-) [PLC output signall

This signal is the command for the jog operation startup or inching operation startup.
If a + command is issued, the actuator will operate in the direction opposite home. When a — command is
issued, the actuator will operate in the direction of home.

[11 Jog operation
Jog operation can be performed when the jog/inch switching (JISL) signal is OFF.
While the “JOG+” is turned “ON”, the movement direction is to the opposite of the home and when it is
turned “OFF”, the actuator is decelerated and stopped.
While the JOG —is ON, the actuator will operate in the direction of home and when it is turned OFF, it is
decelerated to a stop.
The operation is performed based on the set values of the following parameters.
e The velocity is based on the parameter value specified using the Jog Speed/Inching Distance
Change-Over (IVEL) signal.
If the JVEL signal is OFF, the actuator operates according to parameter No. 26, “PIO jog speed”.
If the JVEL signal is ON, the actuator operates according to parameter No. 47, “PlO jog speed 2”.
e The acceleration/deceleration conforms to the rate acceleration/deceleration (the specific
value varies depending on the actuator).
e When both the JOG+ and JOG- signals are turned “ON”, the actuator is decelerated and stopped.

[2] Inch operation
The inching operation is available while the 11SI signal is turned “ON”.
Once it is turned “ON”, the actuator is moved as much as the inching distance.
When the JOG+ is turned “ON”, the movement is to the opposite of the home and when the JOG- is turned
“ON”, the movement is to the home.
The operation is performed based on the set values of the following parameters.
¢ The speed conforms to the value of the parameter specified by the JVEL signal.
If the JVEL signal is OFF, the actuator operates according to parameter No. 26, “PIO jog speed”.
If the JVEL signal is ON, the actuator operates according to parameter No. 47, “PlO jog speed 2”.
¢ The travel conforms to the value of the parameter specified by the JVEL signal.
If the JVEL signal is OFF, the actuator operates according to parameter No. 48, “PIO inch distance”.
If the JVEL signal is ON, the actuator operates according to parameter No. 49, “PlO inch distance 2”.
e The Acceleration/Deceleration is based on the rated acceleration/deceleration (depending on the
actuator).

During the normal operation, even when the “+” Jog Signal or “-“ Jog Signal is turned “ON”, the normal
operation is continued.(The Jog signal is ignored)

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

(Note)Because the software stroke limit is disabled before the home return operation, the actuator might run
against the mechanism end. Take the greatest care.
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(14) Jog-speed/inch-distance switching (JVEL) |PLC output signal

This change-over signal is used for the parameters specifying the jog speed when the jog operation is

selected or the inching distance when the inching operation is selected.
The relationship is as follows.

C?g’gglller Jog operation: JISL=0OFF Inch operation: JISL=ON
p » Parameter No. 26, “Jog speed”
OFF Parameter No. 26, "Jog speed Parameter No. 48, “Inch distance”
p ” Parameter No. 47, “Jog speed 2"
ON Parameter No. 47, "Jog speed 2 Parameter No. 49, “Inch distance 2"

(15) Job/inch switching (JISL) |PLC output signall
This signal changes over the jog operation and the inching operation.

—
EtherCAT.

JISL=0OFF: Jag operation
JISL=ON :Inch operation

When the JISL signal is turned “ON” (for inching operation) during the jog operation, the actuator is
decelerated and performs the inching operation.
When the JISL signal is turned OFF (jog) while the actuator is moving by inching, the actuator will complete
the movement and then switch to the jog function.
The table below summarizes the relationship of the ON/OFF statuses of the JISL signal and jog
speed/inch-distance switching (JVEL) signal.

Jog operation

Inch operation

JISL OFF ON
Velocity Parameter No. 26, “Jog speed” |Parameter No. 26, “Jog speed”
Travel - Parameter No. 48, “Inch distance”

JVEL=OFF
Acceleration/Deceleration

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

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

Velocity

Parameter No. 47, “Jog speed 2”

Parameter No. 47, “Jog speed 2"

Travel

Parameter No. 48, “Inch distance”

JVEL=ON
Acceleration/Deceleration

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

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

Operation

When the JOG +/JOG - signal is
ON.

Upon detection of the leading (ON)
edge of the JOG +/JOG - signal.
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(16) Teaching Mode Command (MODE) |PLC output signal

Teaching mode Signal (MODES) |PLC input signal

When the MODE signal is turned “ON”, the normal operation mode is changed to the teaching mode.
When the mode for the controllers for each actuator is changed to the teaching mode, the MODES signal is
turned ON.
After confirming that the MODES signal is turned “ON” on the PLC side, start the teaching operation.
(Note)In order to change the normal operation mode to the teaching mode, the following conditions are
required.
e  The actuator operation (motor) is stopped.
e The +JOG (JOGH+) signal and — JOG (JOG-) signal are turned “OFF”.
e  The Position Data Import Command (PWRT) Signal and Positioning Start (CSTR) Signal are turned
“OFF”.
(Note)When the PWRT signal is not turned OFF, the mode is not returned to the normal operation mode.

(17) Position Data Import Command (PWRT) |PLC output signal
Position data import complete (WEND) |[PLC input signall

The PWRT signal is available when the teaching mode signal (MODES) is turned “ON”".

Turn the PWRT signal ON (*1), and the data of the current position will be written to the “Position” field

under the position number set to the specified position number resister of the PLC (*2).

When the data writing is completed, the WEND signal is turned “ON”.

After the WEND signal is turned ON, turn OFF the PWRT signal in the host machine.

When the PWRT signal is turned ON before the WEND signal is turned “ON”, the WEND signal is not turned

“ON".

When the PWRT signal is turned “OFF” the WEND signal is also turned “OFF”.

*1) Turn it on for 20msec or more. If the time is shorter than 20msec, the writing is not completed.

(*2) When the data items except for the position have not been defined, the parameter initial values are
written.(Refer to the Operation Manual for the controller main body)

MODES
(1Al controllers — PLC) A 20msec or more
PWRT ' a
(PLC — IAI controllers)
WEND

(IAl controllers — PLC)

(18) Forced brake release (BKRL) |PLC output signall
Turning this signal “ON” can release the brake forcibly.
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J1A1] EtherCAT.

(19) Operating mode selector (RMOD) |[PLC output signal|

Operation Mode Status (RMDS) |PLC input signal

The operation mode is selected with the RMOD signal and the MODE switch located on the front surface of
the controller.

Also, which mode is currently set, AUTO or MANU, can be confirmed using the RMDS signal.

The operation modes with the combination of the RMOD signal and the MODE switch ON/OFF are
described as follows.

Controller MODE Controller MODE

Switch = AUTO Switch = MANU
RMOD signal = OFF AUTO mode MANU mode
(AUTO mode is specified) (RMDS=0FF) (RMDS=0N)
RMOD signal = ON MANU mode MANU mode
(MANU mode is specified) (RMDS=0N) (RMDS=0N)

(Note) In MANU mode, the startup of the operation from PLC is not available.

(20) Position/simple-direct switching (PMOD) |PLC output signall
This signal changes over the use of the value registered in the controller position table for the target position
in the movement and the use of the value specified in the PLC's target position register.
PMOD=0FF: Use the position table
PMOD=0ON :Use the value of the target position resister

(21) Push-motion specification (PUSH) |PLC output signal

When the movement command signal is output after this signal is turned ON, the pressing operation is
performed.

When this signal is set to “OFF”, the normal positioning operation is performed.

(Refer to Item (2) Operation in Half Direct Value Mode in “3.8 Operation” for the setting timing for this signal)

(22) Push direction specification (DIR) |[PLC output signal

This signal specifies the pressing direction.

When this signal is turned “OFF”, the pressing operation is performed to the position expressed using the
value reducing the positioning band from the target position.

When this signal is turned “ON”, the pressing operation is performed to the direction of the value determined
by adding the positioning band to the target position.

In the case of the normal pressing operation, this signal is disabled.

(Refer to Item (2) Operation in Half Direct Value Mode in “3.8 Operation” for the setting timing for this signal)

Velocity

Travel \
A A

|A »ld »ld »

Positioning Width Positioning Width Positioning Width
DIR = OFF Target Position DIR = ON
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(23) Pressing and a Miss (PSFL) [PLC input signal

In the case that the pressing operation was performed, and the actuator moved the travel distance set in the

controller position table positioning band or set using the PLC's positioning band register, but it was not

pushed against the work part, this signal is turned “ON”.

(Refer to Item (2) Operation in Half Direct Value Mode in “3.8 Operation” for the setting timing for this signal) .

(24) Incremental Command (INC) |PLC output signall

When the movement command is issued while this signal is turned “ON”, the actuator is moved to the
position expressed as the value input in the PLC's target position register based on the current position.
(Incremental move)

When this signal is turned “OFF”, the actuator is moved to the position expressed as the value set in the
PLC's target position register.

(25) Push motion in progress (PUSHS) [PLC input signal
This signal is turned “ON” during the pressing operation.

Velocit
Y Target Position

Travel

Positioning Width

PUSHS=0ON

This signal is turned “OFF” when the pressing and a miss signal or the next movement command signal is
output, or the servo-motor is turned “OFF”.

[Refer to Item (2) Operation in Half Direct Value Mode in “3.8 Operation” for the setting timing for this
signal.]
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J1A1] EtherCAT.

(26) Load output judgment (LOAD) |PLC input signal |[PCON only|

This signal is available only in the pressing operation.

When this signal is used for pressing-in purpose, it should be know whether if the set load threshold is
reached during the pressing operation.

The load threshold and check range are set by the PLC and the LOAD signal will turn ON when the
command torque (motor current) exceeds the threshold inside the check range.

This signal judges the load output based on the fact that the command torque excesses the threshold for
the specified time period.

This processing procedure is the same as for the pressing judgment. The judgment time period can be
changed freely using the parameter No. 50 “Load Output Judgment Time Period”.

This signal is continued until the next movement command is received.

Position where this signal is turned ON  Position where the actuator is pushed
when the command torque exceeds the against the work and the pressing
threshold within the torque inspected completion is judged so the positioning
width range completion signal is turned "ON"

Velocit i
Y Check range

) »
<« »

Travel

Positioning Width (Max. Pressing Level)

\ 4

&
<

Target Position

o Set the pressing speed using the parameter No. 34 “Pressing Speed”.
When the machine is delivered, it has been individually set depending on the actuator characteristics.
Set an appropriate velocity considering the work part material and shape.

e Set the parameter No. 50 “Load Output Judgment Time Period”.

o Set the parameter No. 51 “Torque Inspected Range” to “0” (enabled).

¢ Set the threshold inspected width using the PLC's Zone Boundary + Register or Zone Boundary -
Register.

e Set the threshold using the PLC's Load Current Threshold Register.

¢ Set the positioning band using the PLC's Positioning Band Register.
Set it a bit longer from the backmost position considering the mechanical dispersion of the work part.
Refer to the Operation Manual for the controller for more information.

& Caution: e If the actuator pushes against the work part before the target position, it is regarded as
a servo-motor error.
Take care of the positional relationship between the target position and the work part
position.

e The actuator continues to push the work part with the pressing current at the stop time
decided with the current limit value.
It is not the stop condition, so take the greatest care to deal with it.
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(27) Torque level (TRQS) [PLC input signal |[PCON only|

This signal is available only in the pressing operation.

When the motor current reaches the load threshold during the pressing operation (moving up to the
positioning band), this signal is turned “ON”.

Because the current level is monitored, when the current level is changed, this signal is turned “ON”.
The velocity available for the pressing varies depends on the motor and leads, it is required to adjust the
parameters.

Position where the actuator is pushed against the work and
the pressing completion is judged so the positioning completion
signal is turned "ON"

Velocity

A4

Travel < Range where the TRQS signal is output.

Positioning Width (Max. Pressing Level)

\ 4

Target Position

e Set the pressing velocity using the parameter No. 34 “Pressing Speed”.

When the machine is delivered, it has been individually set depending on the actuator characteristics.
Set an appropriate speed considering the work part material and shape.

Set the parameter No. 50 “Load Output Judgment Time Period”.

Set the parameter No. 51 “Torque Inspected Range” to “1” (disable).

Set the threshold using the PLC's Load Current Threshold Register.

Set the positioning band using the PLC's Positioning Band Register.

Set it a bit longer from the backmost position considering the mechanical dispersion of the work part.
Refer to the Operation Manual for the controller for more information.

& Caution: e If the actuator pushes against the work part before the target position, it is regarded as a
servo-motor error.
Take care of the positional relationship between the target position and the work part
position.

¢ The actuator continues to push the work part with the pressing current at the stop time
decided with the current limit value.
It is not the stop condition, so take the greatest care to deal with it.
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J1A1] EtherCAT.

(28) Stopping control mode (SMOD) |PLC output signal [PCON only

138

One of the pulse motor general characteristics is that that the holding current in the stop mode is larger than
that for the AC servo-motor. Because of this, when the stop time is longer at the standby position, the
measure to reduce the power consumption at the stop mode is taken as one of the energy saving
measures.

SMOD=0ON :Full Servo Control System is used in the standby condition.

SMOD=0FF: Standby condition

¢ Full-servo control mode
By means of servo control of the pulse motor, the holding current can be reduced.
The reduction level varies depending on the actuator type or load conditions. However, generally, the
holding current will be 1/2 to 1/4.
The actual holding current can be confirmed in the current monitor window in the PC software.
(Note)Under the condition where any external force is given or depending on the stop position, slight
vibration or abnormal noise might be caused.

After confirming that there would be no trouble in whole system, use this signal.



J1A1] EtherCAT.

(29) Acceleration/deceleration mode (MOD1, MODO) |PLC output signall

This signal is used to select the acceleration/deceleration pattern characteristics. Select one of them before
the actuator movement command.

MOD1 MODO Pattern name Remarks
OFF OFF Trapezoid Pattern Factory setting
OFF ON S-shaped Motion
ON OFF First-Order Lag Filter
ON ON Unavailable

Trapezoid Pattern|

Velocity

Acceleramaleration
Time

*The Acceleration and Deceleration are set in the “Acceleration” and “Deceleration” data boxes on the position
data.

IS-shaped Motion|

When the value in the “Acceleration/deceleration mode” field in the position table is set to 1 (S-shaped
motion), the S-shaped motion degree is defined by parameter No. 56.

The setting unit is % and the setting range is from “0" to “100.”

This is set to 0% (S-shaped motion disabled) in the factory setting.

4 Velocity

Amplitude

,
,
’
’
,
,
/
. 4

RS
4 4

> Time

<€ >

Acceleration time

An S-shaped motion becomes a sine waveform after one cycle of the acceleration time.
Specify the degree of amplitude by parameter No. 56.

Parameter No. 56 setting [%] | Degree of amplitude
[Factory setting] S-shaped motion disabled (Dotted line in the figure below)
100 Sine waveform amplitude x 1 (Chain double-dashed line in the figure below)
50 Sine waveform amplitude x 0.5 (Chain line in the figure below)
10 Sine waveform amplitude x 0.1 (Solid line in the figure below)

139

899/92/VJ-N0JA ‘9499/999/940/v49/99/vO-NOJd ‘993/923/VI-NOJV '€



3. ACON-CA/CB/CGB, PCON-CA/CB/CFA/CFB/CGB/CGFB, DCON-CA/CB/CGB

J1A1] EtherCAT.

& Caution: [1] Even if a position command or direct value command with S-shaped motion setting is
issued when the actuator is running, S-shaped motion control will not be executed. Issue
these commands when the actuator is stopped.

[2] When the index mode is set on the rotary actuator, S-shaped motion is not executed, and,
instead, trapezoid control will be executed.

[3] Set the acceleration/deceleration speed so that the time for each will be within two
seconds.

[4] An input to pause is not allowed during acceleration or deceleration. It may cause an
excessive change in speed.

[5] If alarge value is set, the speed will accelerate significantly at around the mid-point of the
acceleration/deceleration time. Do not exceed the rated acceleration/deceleration time of
the actuator.

First-Order Lag Filter

This describes much gentle acceleration/deceleration curve than that for the linear acceleration/deceleration
(trapezoid pattern).

Use it when it is not desired to give any slight vibration to the work part in acceleration/deceleration
operation.

Velocity

/ D
/ )
/ \
/ N
/ \
/ \
/ \
/ N
/ \
/ N
/ \
/ \ .
Time

* The first-order lag degree set using the parameter No. 55 “Position Command Primary Filter Time Constant”.
The minimum input unit is 0.1msec and setting range is from “0.0” to “100.0”.
When it is set to “0”, the first-order lag filter is disabled.
However, the setting is not reflected on the jog operation or inching operation performed using the teaching
tools such as PC.
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) Stop Mode Selection (ASO1, ASO0) |PLC Output Signall

Select the stop mode for the duration before the movement to the next position after a positioning is

completed.

If the duration for a stop is long, the system automatically turns the servo OFF to reduce the power

consumption.

Refer to the operation manual for the controller for more information.

ASO1 ASOO0 Function Reference
OFF OFF |Disabled (Set in delivery)
Automatic Servo OFF Method
OFF ON Parameter No. 36 is valid for T
Automatic Servo OFF Method
ON OFF Parameter No. 37 is valid for T
ON ON Automatic Servo OFF Method

Parameter No. 38 is valid for T

Movement
Command

Servo
Condition

Actuator
Moving

(31) Light error status (ALML)

In automatic servo OFF (mr tion

(Green LED blinks)

Servo ON
Condition

—

Target Rosition
T

T : Waiting time (sec) before servo is

turned OFF after the positioning is completed

IPLC Input Signal

This becomes 1 when a message level (light alarm that the operation can be kept on) is generated.
This signal is not linked with ALM_LED on the front panel of the controller.
[Refer to the instruction manual for the controller main body for the details of the alarms.]

(32) Absolute Battery Voltage Low Warning (BALM) |PLC Input signals] |ACON only|

With an serial absolute system, this signal is OFF when the absolute battery voltage is normal. It remains

OFF with an incremental system.

This BALM signal turns ON when the absolute battery voltage drops to 3.1 V. If the controller is operated
continuously and the voltage drops further to 2.5 V, the controller can no longer retain position information.
(If you are using an absolute system and this signal turns ON, replace the battery at the earliest

opportunity.)
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'A | EtherCAT.

Vibration Damping Mode Selection 0, 1 (NTCO, NTC1) |PLC Output Signals| |ACON only|

The vibration damping control function suppresses the load vibration induced by IAl's actuator. Measure
the vibration frequency and set it in a parameter. In another parameter, select and set an appropriate
option based on a combination of these signals.

For details, refer to the operation manual for your controller.

NTC1 NTCO Function Remarks
OFF OFF Do not use vibration damping control. Factory setting
OFF ON Select parameter set 1
ON OFF Select parameter set 2
ON ON Select parameter set 3

Input timing
An input timing chart of NTCO/NTC1 signals is shown below.

Target position

NTCO

NTCA1

T1*

DSTR
*T1: 0 ms or greater

@ Caution: Since the statuses of NTCO/NTC1 signals are loaded when a movement command (DSTR) is
recognized, nothing happens when the NTCO/NTC1 signals are turned ON/OFF while the
actuator is moving.

(34)Servo Gain Parameter Set Selection (GSLO, GSL1) PLC Output Signals |ACON only/

The actuator can be operated by selecting, for each position movement, any one of the following four
pre-defined sets of servo gain parameters (six different parameters).
For details, refer to the operation manual for your controller.

GSL1 GSLO Function Remarks
OFF OFF Select parameter set 0 Factory setting
OFF ON Select parameter set 1
ON OFF Select parameter set 2
ON ON Select parameter set 3
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3.7 /O Signal Timings

When any of the control signal is turned ON to perform the operation of the robot cylinder using the PLC's
sequence program, the response (status) is returned to the PLC. The maximum response time is expressed
using the following formula.

Maximum response time (msec)=Yt+xt+3+ command processing time (operation time, etc.)
Yt: Master Station—slave transmission delay time Filed Network Transmission
xt: Slave—Master Station Transmission Delay Time Delay Time

Master Station— For the master station — slave transmission delay (Yt) and slave — master station
transmission delay (xt), refer to the Operation Manuals for the EtherCAT(R) master unit
and PLC installed in the master unit.

PLC sequence program
Control Signal

Status Signal

Master station — Slave Slave — Master station
Transmission delay time (Xt)

Transmission delay time (Yt)

ACON, PCON, DCON M
Control Signal —\’

Status Signal

Command processing time
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J1A1] EtherCAT.

3.8

Operation

The timings for the basic operation examples in the Position/Simplified Direct Value Mode, Half Direct Value
Mode and Full Direct Value Mode, are described.

For the Remote I/O Mode and Remote I/O Mode 2, refer to the operation manual for the controller main
body.

(In remote I/O mode 2, read the current position and current speed from the respective byte of the PLC, as
deemed appropriate.)

(1) Operation in the position/simple-direct mode

144

It is operated with the position data written in the PLC's register and the speed, acceleration /deceleration,
positioning band and pressing current limit value, etc. set using the position table.

® Example of operation (normal positioning operation)

(Preparation) Set the position data items (speed, acceleration/deceleration, positioning band, etc) except
for the target position item, in the position table.
Turn on the Position/Simplified Direct Value Change-Over Signal (PMOD).

[1] Set the target position data in the target position register.

[2] Set the position No. where the speed and acceleration/deceleration, etc., have been set, in the setup
position No. register.

[3] In the condition where the positioning completion (PEND) signal is turned “ON” or, Under Movement
(MOVE) signal is turned “OFF”, turn “ON” the Positioning Start (CSTR) signal. The data items set in
Steps 1) and 2) are read in the controller at the startup (ON edge) of the CSTR signal.

The data items set in Steps 1) and 2) are read in the controller at the startup (ON edge) of the CSTR
signal.

[4] After the CST signal is turned “ON”, the PEND signal is turned OFF after tdpf.

[5] After confirming that the PEND signal is turned “OFF” or MOVE signal is turned “ON”, turn “OFF” the
CSTR signal. Do not change the value in the target position register until the CSRT signal is turned
“OFF".

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

[71 The current position data is continuously updated. When the remaining travel distance becomes within
the range of the positioning band set in the position data, and the CSTR signal is turned “OFF”, the
PEND signal is turned “ON”. Then, the completed position No. is output to the completed position No.
register.

Accordingly, for the read of the completed position No. register when the positioning is completed,
confirm it some time (Remaining Travel Distance Movement Time) after the PEND signal is turned
“ON”.

The current position data might be changed slightly even when the system is stopped.

[8] The target position data can be changed during the actuator movement.

In order to change the target position, change the target data and turn ON the CSTR signal after the
time longer than the PLC scanning time has passed.
Change the value for the CSTR signal after the time longer than the PLC scanning time has passed.

® Example of operation (Pressing Operation)

For the pressing operation, the current limit value is set in the pressing data box on the position data at the
preparation stage.

When the positioning is performed onto the position No. for which the value is set in the pressing data box,
the pressing operation is performed.
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1

Set value of target

position data n /
(PLC — ACON, PCON, DCON)

[2]

Specified position

number 1
(PLC — ACON, PCON, DCON) P

n2 X

*T1

Positioning Start
CSTR
(PLC — ACON, PCON, DCON)

3]

Positioning completion
PEND

41

N\ ~/——~
n2 1’4 ><

n3

n3

*tdpf

151

(ACON, PCON, DCON —> PLC)

71

Current Position

(ACON, PCON, DCON > PLC) al

Moving
MOVE

s JUNIRN0
—— [6] —

(ACON, PCON, DCON — PLC)

Actuator movement

*T1:
so that “T1 = O0ms”.

n2

*Yt+xt < tdpf < Yt+xt+3(msec)

Positioning Width

Considering the scanning time of the host controller, set it
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A EtherCAT.

) Operation in the half direction mode

It is operated with the data set in the PLC's target position register, positioning band register, setup speed

register, acceleration/deceleration register and pressing current limit setup register.

® Example of operation (Pressing Operation)

[1]1 Set the target position data in the target position register.

[2] Set the positioning band data in the positioning band register.

[3] Set the speed data to the speed resister.

[4] Set the acceleration/deceleration data to the acceleration/deceleration resister.

[5] Set the pressing current limit data in the pressing current limit value register.

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

[7]1 Specify the pressing direction using the pressing direction setup (DIR) signal.(Refer to 3.6.7 (22))

[8] In the condition where the positioning completion (PEND) signal is turned “ON” or under movement
signal (MOVE) is turned “OFF”, turn “ON” the positioning command (DSTR) signal.

The data items set in Steps 1) through 5) are read in the controller at the startup (ON edge) of the
DSTR signal.

[9] After the DSTR signal is turned “ON”, the PEND signal is turned “OFF” after tdpf.

[10] After confirming that the PEND signal is turned “OFF” or the MOVE signal is turned “ON”, turn “OFF”
the DSTR signal. Do not change any value in each register until the DSTR signal has been turned
“OFF”.

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

[12] The current position data is continuously updated.

[13] When the DSTR signal is turned “OFF” and the motor current reaches the current limit value set in Step
5, the PEND signal is turned “ON”. (Completion of push-motion operation)

Even when the positioning band set in Step 2 is reached, in the case that the current does not reach the
motor current limit value set in Step 5, the pressing and a miss (PSEL) signal is turned "ON”. In this
case, the PEND signal is not turned “ON” (Pressing and a Miss).

[14] After the PEND signal or PSEL signal is turned “ON”, turn “OFF” the PUSH signal.

® Example of operation (normal positioning operation)

For the general positioning operation, set the signal in Step 6 to “OFF”.

When the remaining travel distance becomes within the range of the positioning band set in the position
data, and the DSTR signal is turned “OFF”, the PEND signal is turned “ON”.
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IAl——

Set value of target
position data n
(PLC - ACON, PCON, DCON)

T2
Set value of positioning
band data
(PLC — ACON, PCON, DCON)

13

Set value of speed
data m1
(PLC — ACON, PCON, DCON)

[4]

Set value of acceleration/
deceleration data
(PLC — ACON, PCON, DCON)

[5]

Set value of push-motion
current-limit value
(PLC — ACON, PCON, DCON)

s

el

Push-motion specification
PUSH
(PLC — ACON, PCON, DCON)

T m
Push direction specification
DIR
(PLC — ACON, PCON, DCON)

- X
- X
- X
: X
- X

Positioning command
DSTR 8]
(PLC — ACON, PCON, DCON)

Positioning completion /

Pressing and a Miss
PEND,”PSFL

(ACON, PCON, DCON — PLC)

Current Position ni

(ACON, PCON, DCON — PLC)

Moving
MOVE

(ACON, PCON, DCON — PLC)

Actuator operation
(Pressing)

Actuator operation
(Normal positioning)

*T1:
so that “T1 = Oms”.
*Yi+xt < tdpf < Yt+xt+3(msec)

*T1‘
I (4]
() B }
\’/ [13]/'
AT e o2
[1[1] [12]
/ N\ Pressing>|
Positioning Width
N
v N

Considering the scanning time of the host controller, set it
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) Operation in the full direct mode

The actuator is operated by specifying all conditions required for positioning such as the target position

resister and positioning band resister of the PLC.

® Example of operation (Pressing Operation)

[1]1 Set the target position data in the target position register.

[2] Set the positioning band data in the positioning band register.

[3] Set the speed data to the speed resister.

[4] Set the position zone output boundary data in the zone boundary + register or zone boundary - register.

[5] Set the acceleration data in the acceleration register.

[6] Set the deceleration data in the deceleration register.

[7] Set the pressing current limit data in the pressing current limit value register.

[8] Set the load current threshold data in the load current threshold setup register.

[9] Turn “ON” the pressing setup (PUSH) signal.

[10] Specify the pressing direction using the pressing direction setup (DIR) signal.(Refer to 3.6.7 (22))

[11] In the condition where the positioning completion (PEND) signal is turned “ON” or under movement
signal (MOVE) is turned “OFF”, turn “ON” the positioning command (DSTR) signal.

The data items set in Steps 1) through 8) are read in the controller at the startup (ON edge) of the
DSTR signal.

[12] After the DSTR signal is turned “ON”, the PEND signal is turned “OFF” after tpdf.

[13] After confirming that the PEND signal is turned “OFF” or the MOVE signal is turned “ON”, turn “OFF”
the DSTR signal. Do not change any value in each register until the DSTR signal has been turned
“OFF”.

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

[15] The current position data is continuously updated.

[16] When the DSTR signal is turned “OFF” and the motor current reaches the current limit value set in Step
7, the PEND signal is turned “ON” (Completion of push-motion operation)

Even when the positioning band set in Step 2 is reached, in the case that the current does not reach the
motor current limit value set in Step 7, the pressing and a miss (PSEL) signal is turned "ON”. In this
case, the PEND signal is not turned “ON” (Pressing and a Miss).

[17] After the PEND signal or PSEL signal is turned “ON”, turn “OFF” the PUSH signal.

® Example of operation (normal positioning operation)

For the general positioning operation, set the signal in Step 9 to “OFF”.

When the remaining travel distance becomes within the range of the positioning band set in the position
data, and the DSTR signal is turned “OFF”, the PEND signal is turned “ON”.



1A

—
EtherCAT.

—m

Set value of target

position data n1
(PLC — ACON, PCON, DCON)

n2

[2]

Set value of positioning

band data v

v2

(PLC — ACON, PCON, DCON)

8

Set value of speed

data m’1

m2

(PLC —> ACON, PCON, DCON)

" [4]

Set value of position zone

boundary data Q1
(PLC —> ACON, PCON, DCON)

Q2

" [8]

Set value of acceleration

data 1

t2

(PLC — ACON, PCON, DCON)
T8

Set value of deceleration

data 11
(PLC —> ACON, PCON, DCON)

— M

Set value of push-motion

current-limit value o1

02

(PLC — ACON, PCON, DCON)

8l

Set value of load current

threshold data p1
(PLC - ACON, PCON, DCON)

p2

XX X X X X X
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M

Push-motion specification
PUSH
(PLC — ACON, PCON, DCON)

S no

Push direction specification
DIR

(PLC — ACON, PCON, DCON)

Positioning command
DSTR (1]
(PLC — ACON, PCON, DCON) )

*T1

7]

[12] ﬂ)f [13] \

Positioning completion /
Pressing and a Miss

(ACON, PCON, DCON — PLC)

o
[16]

Current Position ni

I T

(ACON, PCON, DCON — PLC)

Moving
MOVE

1
[14] rel

(ACON, PCON, DCON — PLC)

Actuator operation
(Pressing)

Actuator operation
(Normal positioning)

150

-7
-V N~

n2+ (v2)

\ ﬁressingg

*T1:
so that “T1 2 Oms”.
*Yt+xt < tdpf < Yt+xt+3(msec)

Positioning Width

Considering the scanning time of the host controller, set it
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) Data change during movement

In the half direct mode or full direct mode, the value currently set to a given resister among the resisters for
target position data, acceleration/deceleration data, speed data, positioning band and push-motion
current-limiting value, can be changed while the actuator is moving.

After changing the data, turn “ON” the positioning command (DSTR) for more than tdpf.

Also, after turning “OFF” the DSTR, set aside some time for “twcsON + twcsOFF” or more, until the next

DSTR is turned “ON”.

The example is shows as follows, where the speed and acceleration/deceleration data items have been

changed.

Set value of g

speed or acceleration/

deceleration " \,<’- RN 3
(PLC — ACON, PCON, DCON) AN
2] 51
\ twcsON twcsOFF twcsON
DSTR
(PLC — ACON, PCON, DCON)
tdpf
PEND
(ACON, PCON, DCON — PLC) Nl
MOVE
(ACON, PCON, DCON — PLC) Velocity n3
elocity n
Velocity n2 /
Actuator /
speed
twcsON 2 Yt+xt+ 3(msec)
twesOFF = Yt+xt+ 3(msec)
*Yt+xt < tpdf < Yt+xt+3(msec)
& Caution

issued.

stopped, but an alarm is not issued.

the target position data is required.

1. When the speed has not been set or it is set to “0”, the actuator is not moved, but an alarm is not

2.When the speed setting is changed to “0” during the movement, the actuator is decelerated and

3. Even when the acceleration/deceleration data only is changed during the movement, the setting of

4.Even when the target position data only is changed during the movement, the setting of the
acceleration/deceleration data is required.
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J1A1] EtherCAT.

3.9 EtherCAT(R) Related Parameters

Parameters relating to EtherCAT® are No. 84 to No. 87 and No. 90.

Category: C :External interface parameter

Default Value set in
No. |Category| Symbol Name the Factory before
Delivery
1 Refer to Operation Manual for the
1 controller for the parameters No. 1
83 through No. 83.
84 C FMOD Field bus operation mode 0
85 C NADR Field bus node address 0
86 C FBRS Field bus baud rate 0
87 C NTYP Network type 6
90 C FMIO Field 1/0 format 3
159 C FBVS FB Half Direct Mode Speed Unit 0
® Field bus operation mode (No.84 FMOD)
Specify the operation mode in parameter No. 84 using a value between 0 and 4.
Value set in Mode Number of Contents
parameter No. 84 occupied bytes
. Remote 1/0 Mode Operation using PIOs (24 V 1/Os) is
0 (Factory setting) 2 performed via EtherCAT(R).
Position/simple direct The target position can be set directly
mode using the value or the operation can be
1 8 performed using position data value.
The other values required for the
operation are set on the position data.
Half Direct Value Mode In addition to the target position, the
2 16 speed, acceleration/deceleration and
pressing current value are set directly
using the values to perform the operation.
Full Direct Value Mode All the values related to the position
3 32 control are set using the values to
perform the operation.
Remote 1/0 Mode 2 The current position and current speed
4 12 reading functions are added to the
functions in the remote 1/0 mode.
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® Field bus node address (N0.85 NADR)
Set Parameter No. 85 “NADR: Fieldbus Node Address” if necessary.
When this parameter is set to “0”, it is available to set an address on the host side. (Applicable version on
application part PCON-C = V0026 and later, ACON-C = V0010 and later: Refer to PC Software Instruction
Manuals (RCM-101-MW and RCM-101-USB) for how to check the version)
Have the configuration conducted on the set address if this parameter is set to a value other than “0” in
the version described above or later, or the version is earlier than those described above.

Settable Range: 0 to 127 (It is set to “0” when the machine is delivered from the factory.)

(Note) Exercise caution to avoid node address duplication.
For details, refer to the Operation Manuals of the master unit and PLC in which in the master unit
is installed.

/I\ Caution: Selecting a value between 17 and 80 (EtherCAT (R) I/O device range) is
recommended for node address if Omron’s master (CJ series) is being used.
If a value between 0 and 16 are selected, the Full Direct Value mode cannot be used.

® Field bus baud rate (No.86 FBRS)
The baud rate is automatically set to the same value as the baud rate set in the master. Accordingly, you
do not need to set the baud rate.

® Network type (No.87 NTYP)
The network module type is set for the parameter No. 87. Do not change the default value.
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® Field I/O format (No.90 FMIO)
Addresses in the PLC are assigned in units of 16 points (2 bytes) based on the node address set in the
controller and the occupied bytes in each operation mode.
By changing the setting of parameter No. 90, data elements can be swapped within a boundary of two
words or less in units of bytes during communication using the 1/O areas of the PLC.

Value set in
parameter No. 90

0

Contents

Data exchange is not performed. The data is sent directly to the PLC.
(Refer to “Example i”.)

y The host bytes are exchanged with slave bytes in the host words and
slave words. (Refer to “Example ii”.)

In the case of word register, the host words are exchanged with the

2 slave words.

(Refer to “Example iii”.)

The host bytes are exchanged with slave bytes in the host words and
3 (Factory setting) | slave words. In addition, the upper word and lower word are swapped
for word resisters. (Refer to “Example iv”.)

(Example i) Set value = “0” ® indicates ON, while O indicates OFF.

PCON TF|1E[1D|1C| 1B|1A|19|18|17|16|15| 14| 13| 12|11 |10|F [E|D|C|B|A|9 |8 7|6 |5]|4|3|2]|1]0
Input
register

ON/OFF|o|o|o|e|o|o|e@e|Oo|O|O|®@|®@|(O|@|O|O|@®@|O|@|[O|@|OC|@|(/@|@|@|C|O|@|@®@|[O|@

Hexadecimal 1 2 3 4 A B C D

data

PLC : 1F|1E| D] 1c|18]1a|19]18[17[16] 15[ 14| 13[ 12| 11|10 F |E|[D]|C|[B|A[9|[8][7|6|[5]|4|3]2]1]0
Output CH
ON/OFFfo|o|o|e|o|o|e|of[o|]o|e|e[o|e|o[o|e|o|e|o|e|0|e|e|[e|e|o|c|e]|e|0]|e
Hexadecimal 1 2 3 4 A B C D

data

PCON [1F|TE|1D|1C|[1B[1A|19|18[17|16|15| 14| 13[12|11|10|F |E|[D|C|B|A|9|8|7|6|5|4|3|2]|1]0
Output

register

ON/OFF|o|o|Oo |®@|Oo|O|@|O|O|O|@|@|O|@|[O|O|@|O|@|O|@|O|@e|@e|@e|/@|O|OC|@|@|[O|@

Hexadecimal 1 2 3 4 A B C D

data

PLC : 1F|1E[1D|1C|1B|1A |19 |18 |17 |16 (15|14 |13 [12[11|10|F|E|D|C|[B|A|9|8]|7|6|5[4]|3|2]1]0
Input CH

ON/OFFfo|o|o|e|o|o|e]|of[o|]o|e|e[o|e|o[o|e|[o|e|o|[e|o|[e|e|[e|e|o|c|e]|e|0C]|e
Hexadecimal 1 2 3 4 A B C D
data
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(Example ii) Set value =

“1 ”

® indicates ON, while O indicates OFF.

PCON
Input
register

TF

1E

1D

1@

1B

1A

19

18

15

11

10

D

©

A

ON/OFF

Hexadecimal
data

PLC :
Output CH

1D

1c

1B

1A

19

18

15

12

11

ON/OFF

Hexadecimal
data

PCON
Output
register

1E

1D

1c

1B

16

14

13

ON /OFF

Hexadecimal
data

PLC:
Input CH

1B

1A

19

18

15

12

11

ON/OFF

Hexadecimal
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3. ACON-CA/CB/CGB, PCON-CA/CB/CFA/CFB/CGB/CGFB, DCON-CA/CB/CGB

J1A1] EtherCAT.

(Example iii) Set value = “2” ® indicates ON, while O indicates OFF.
PCON TF[1E|1D|1C | 1B [1A[19 (18 [17 |16 [15|14 [13|12 (11|10 |F |E|D|[C|B|A|[9|8| 7|6 |5|4|3|2]|1]0
Input
rgg;lster

ON/OFF[eJo[e|o[e[o[e|e|[e[e[oc|[o[e[e|[ofe|c|o]o][e]o[c|e|o|o]o[e]e][o]e][c]0
Hexadecimal A B C D 1 2 3 4
data

pec:  [1F[1E[ID[1c|iB[1a|19]18[17 |16 [15[14 (13|12 |10|F[E[D|C[B|A[9[8[7[6]|5[4[3]2][1]0
Output CH

ON/OFFlo|o|o|e|Oo|O|@|O|O|OC|@|@|O|@|O0O|O|@|O|@|O|@|OC|(@|@e|@(@|OC|O|@|@|O|e®
Hexadecimal 1 2 3 4 A B < D
data

PCON 1F[1E 1D |1C|1B|1A| 19|18 (17 |16 |15 |14 (13|12 (11|10 |F |E|D|C[B|A| 9|8 | 7|6 |5|4|3]|2]|1]|0
Output
register

ON/OFF|®@ | O | ® co|le|(OCO| e e/ ®@e(/O|OC|(®@|®(O|®|O|O|OC|@®|OC|C|@®@|OC|OC|OC|@®@|@®@|OC|®|O|O
Hexadecimal A B © D 1 2 3 4
data

PLC: [1F|1E|1D|1C|1B[1A|19|18 |17 |16 15|14 |13 [12|11|10|F|E|D|C|B|A|9|8|7|6|5[4]|3[2]1]0
Input CH

ON/OFF| o | O | O [ ] 0] (o] ®e|O0O|O|OC|®|@®|OC|@®|O|]OC|@®@(O|®@(OC|@®@|OC|0|0®0|@®@| 06| O|(OC|(O(@([O|O®
Hexadecimal 1 2 3 4 A B c D
data

156



1A

—
EtherCAT.

(Example iv) Set value = “3”

® indicates ON, while O indicates OFF.

PCON |1F[1E|1D[1C[1B|1A|19[18 |17 |16 |15 |14 |13 |12 |11|[10|F [E|D|C|B|[A |9 |87
Input

register

ONOFF|l@e|®@|o |0 |@e|@|O0o|@e|@|O|@e|O0O|@|[O|@|@|[0|lO0O|@|@|C|@|O0|O]|O
Hexadecimal A B 3 4

data

PLC : 1F|1E|[1D|1C [1B|1A[19[18 (17|16 [15[14|13|12|11|10|F |[E[D|C|[B|A| 9|8 |7
Output CH

ON/OFF|[o oo |e|o|o|[e]o|o|o|e|e|o|e|[o|o|e|[o[e|[o]|e|o|[e|e]|e
Hexadecimal 2 3 4 A B

data

PCON [1F|1E[1D[1C [1B[1A [19]|18|17|16|15]|14[13|12|[11|10|F|E|[D|C|B|A|9|8 |7
Output

register
ONOFF|le|@|Oo|O|@e|@|0o|e|e|O|@e|0O|@|[O|@e|@|[0flO|@e|@|O|@|O|O]|O
Hexadecimal C A B 3 4

data

PLC : 1F|1E|1D|1C [1B[1A[19[18 17|16 [15]|14 (13|12 |11|10|F |E|[D|C|[B|A|9]|8 |7
Input CH
oN/OFF|o|o|o|e|o|o|]e|]o|o|o|[e|[e|[o[e[o|o|e|oc|e|o|[e|[0|e|e]|e
Hexadecimal 4 A B

data

® B Half Direct Mode Speed Unit (No.159 FBVS)

Determines the unit of measure when operating the unit in Half Direct Mode.

Parameter No. 159 Setting Speed Setting Unit
Value
0 (Set in delivery) 1mm/sec
1 0.1mm/sec
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4. SCON-CA/CB/CGB/CAL/ICGAL

1A

4. SCON-CA/CB/CGB/CAL/CGAL

—
EtherCAT.

Note As CAL and CGAL Types possess the same functions, this manual describes them together as CAL Type.

4.1

Operation Modes and Functions

All of the operation modes described in the table below for SCON-CA/CB Type applicable for EtherCAT and
those except for the ones in the shaded area for CAL Type are available to choose from for operation.

Position/ . ) Position/ . )
. Remote 1/0 ; Half direct Full direct Remote . A Half direct Remote 1/0 Half direct
Key function mode dirzlchmlzde mode mode 1/0 mode 2 sm;])(l)z;il;ect mode 2 mode 3 mode 3

Number of
occupied bytes 2 8 16 32 12 8 16 12 16
Operation by
position data X O (*1) ©) ©) X O (*1) O X O
specification
Direct
speed/acceleratio X X o o X X O X O
n specification
Push-motion o o o o o o o o o
operation
Current position N o o o o o o o
read
Current speed x X o o . x o " o
read
Operation by
position number o O X X o O X O X
specification
Completed
position number o O X X o O X O X
read
Maximum
position table 512 768 Not used | Not used 512 768 Not used 512 Not used
size
Force control A (*2) X X ©) A (*2) O O A (*2) X
Vibration o o X o o o X o o
damping control
Servo gain o o o o o o X o o
switching

(*1) The actuator is operated by specifying all position data, other than positions, using position numbers.

(*2) These functions can be used when the PIO pattern is setto 6 or 7.
However, SCON-CAL is not applicable for PIO patterns 6 and 7.

[1] Remote I/O mode:

PLC

158

In this mode, the actuator is operated by PIOs (24 V 1/Os) via EtherCAT(R)

communication.

Number of occupied bytes: 2 bytes

SCON-CA/CB/CAL not
supporting EtherCAT(R)

o=y

Flat cable

P1O connection

B3

ook

I

ER
G

=

ACH

—>

PLC

SCON-CA/CB/CAL

supporting EtherCAT(R)

Communication| |
cable

EtherCAT(R)
connection




J1A1] EtherCAT.

[2] Position/simple direct mode: In this mode, the actuator is operated by specifying position numbers.
You can select whether to specify the target position directly as a value, or
use a value registered in the position data table, by switching a control
signal.
For the speed, acceleration/deceleration, positioning band, etc., values
preregistered in the position data table are used. Up to 768 position data
points can be set.
Number of occupied bytes: 8 bytes

Target position: 100.00 mm|

+
PLC Position No. 0 >

. ]

Actuator

SCON-CA/CB/CAL
supporting EtherCAT(R)

[3] Half direct mode: In this mode, the actuator is operated by specifying the speed,
acceleration/deceleration and push current, in addition to the target position, directly
as values.

Number of occupied bytes: 16 bytes

Target position: 100.00 mm
Positioning band: 0.10 mm
Speed specification:

100.0 mm/sec

PLC Acceleration/deceleration:
0.30 G
Push current: 50%

SCON-CA/CB/CAL
supporting EtherCAT(R)

Actuator
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J1A1] EtherCAT.

160

[4] Full direct mode: In this mode, the actuator is operated by specifying all values relating to position
control (target position, speed, acceleration/deceleration, etc.) directly as values.
Number of occupied bytes: 32 bytes

Target position: 100.00 mm
Positioning band: 0.10 mm
Speed specification:

100.0 mm/sec
Acceleration: 0.30 G
Deceleration: 0.30 G

Push current: 50%

PLC Load current threshold: 0

Zone+: 50.00 mm
I—Zone-: 30.00 mm 4’>
| |ed .
i 5 [ {1

Actuator

SCON-CA/CB/CAL
supporting EtherCAT(R)

[5] Remote 1/0O mode 2: In this mode, the actuator is operated by P1Os (24-V 1/Os) via EtherCAT(R)
communication.
The current-position and command-current read functions are available in addition
to the functions provided in mode [1].
Number of occupied bytes: 12 bytes

SCON-CA/CB/CAL not SCON-CA/CB/CAL
supporting EtherCAT(R) supporting EtherCAT(R)
PLC -

PLC

Communication | & ¢
cable i

Flat cable

=

i

EtherCAT(R)
connection

P10 connection 7

[6] Position/simple direct mode 2: In this mode, the actuator is operated by specifying position numbers.
(Not applicable for CAL Type)  In this mode, the force control function is available instead of the teaching
function and zone function available in mode [2].
Number of occupied bytes: 8 bytes

Target position: 100.00 mm

+
PLC Position No. 0 4I>

SCON-CA/CB
supporting EtherCAT(R)

Speed | Acceleration Deceleration  pygh

Actuator



J1A1] EtherCAT.

[7] Half direct mode 2: In this mode, the actuator is operated by specifying the speed,

(Not applicable for CAL Type) acceleration/deceleration and push current, in addition to the target position,
directly as values.
Unlike in mode [3], command current cannot be read in this mode. However,
load cell data can be read instead. This mode also supports force control.
Number of occupied bytes: 16 bytes

Target position: 100.00 mm
Positioning band: 0.10 mm
Speed specification:

100.0 mm/sec

PLC Acceleration/deceleration:
0.30 G
Push current: 50%

SCON-CA/CB A\l
supporting EtherCAT(R) Fl=

HEAOE

Actuator

[8] Remote 1/0O mode 3: In this mode, the actuator is operated by EtherCAT(R) instead of PIO (24 V

(Not applicable for CAL Type) !/O)- » . .
Current position and command current function is added to the function [1].
Number of occupied bytes: 12 bytes

SCON-CA/CB

SCON-CA/CB supporting EtherCAT(R)

not supporting EtherCAT(R)

PLC

PLC

Communication
cable el

Flat cable

PI1O connection EtherCAT(R) connection

[9] Half direct mode 3: In this mode, the actuator is operated by specifying the speed,
acceleration/deceleration and push current, in addition to the target position, directly
as values.

In this mode, the vibration damping function is supported instead of the jog function
available in mode [3].
Number of occupied bytes: 16 bytes

Target position: 100.00 mm
Positioning band: 0.10 mm
Speed specification:

100.0 mm/sec

PLC Acceleration/deceleration:
0.30 G
Push current: 50%

SCON-CA/CB/CAL |2
supporting EtherCAT(R) kel

Actuator
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J1A1] EtherCAT.

4.2 Model Numbers

The model numbers of SCON-CA/CB/CAL controller supporting EtherCAT(R) are indicated as follows,
respectively:

® SCON-CA/CB-I-EC-0 ® SCON-CAL-O-EC-0

162



—
EtherCAT.

1A

EtherCAT(R) Interface

4.31 Names of the Parts

The names of each section related to EtherCAT(R) are described as follows.

RUN E

5y
ALM

‘\
err (O]
?
O RY
=
EtherCAT (R) output =] M
port > H||3
—
Link/Activity LED = ﬂﬂ‘
(Output) ——/0 % FMOD
O —] E
[ —
EtherCAT (R) =
input port o = = {[1opn
Link/Activity LED lEI" =
(Input) ——————

\

Status LED (RUN, ERR)
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J1A1] EtherCAT.

4.3.2 Monitor LED indications
The slave condition (each controller), as well as network condition, can be checked using the three LEDs,
RUN, ERR and Link/Activity, provided on the front panel of the controller.
The description of each is explained in the following table.

O :llluminating, X : OFF, ¥t : Flashing

Name Display color Explanation
% Initial status (“INIT” status of EtherCAT (R)
communication), or the power is turned off
O (Green) Normal operation (“OP_ERATION” status of
EtherCAT(R) communication )
RUN v¢ (Green) (“PRE-OPERATION?” status of EtherCAT(R)
(ON: 200 ms/OFF: 200 ms) (Note1) | cOmMmunication)
Y¢ (Green) (“SAFE-OPERATION?” status of EtherCAT(R)
(ON: 200 ms/OFF: 1000 ms) (Note2) | cOmMmunication)
O (Orange) A communication part (module) error
X No error, or the power is turned off.
Y (Orange) (fofnfigura_ltion infqrmation (setting) error
(ON: 200 ms/OFF: 200 ms) (Note1) (In ormgtlon received from the master cannot
ERR be configured.)
> (Orange) Communication part circuit error
(ON: 200 ms x twice Hon pe
JOFF: 1000 MS) (Note3) (Watchdog timer timeout)
O (Orange) Communication part (module) error
x Link condition is not detected, or the power
) is turned off.
Alalt?\i(i{[y O (Green) Link established (No heavy traffic on the line)
(ON: 50 m§éS£?zg)ms) (Noted) Link established (Heavy traffic on the line)

e LED Flash Timing

ON
(Note1)  blinking 200,200
ms ms
OFF —

ON
single 200 1000 200

(Note2) flash S e —
OFF —

ON
(Note3) double ‘200 ‘2007 200 1000
flash ms | ms | ms ms
OFF —
50
ms

ON
(Note4) flickering
OFF
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J1A1] EtherCAT.

Wiring Example

441 Connection Diagram

PLC (EtherCAT(R) Master Unit)

HELR
02| #

_A M E{‘{E_]‘ Ethernet cable*

OUT connector

157 Ethernet —5—
OUT connector cable*

. =R =

IN connector

3 Ethernet IN connector
cable*

IN connector
connecto Other slaves

SCON-CA/CB SCON-CA/CB

* Ethernet cable: Straight cable of category 5e or above, 100 m max
’ (Aluminum tape and braided double-shielded cable are recommended.)

(Note) Terminal processing is not required.

4.4.2 Connector Pin Layout

Pin number Signal name Signal abbreviation
1 Data transmitted + TD+
1= 2 Data transmitted - TD-
— 3 Data received + RD+
% 4 Not used
8 = 5 Not used
6 Data received - RD-
: ot
modular connector
Connector . . .
hood Grounding pin for security FG
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J1A1] EtherCAT.

Setting

Using the teaching tool, set controller parameters. Set the mode toggle switch on the front panel of the controller
to “MANU” side. Refer to the instruction manual for each teaching tool for the applicable version of the teaching
tool that can be applied to EtherCAT.

4.5.1 Operation Mode Selecting

Set parameter No. 84 “FMOD: Field Bus Operation Mode.”
[Refer to 4.9 EtherCAT(R) Related Parameters.]

Set Value Operation Mode 00’;‘3;55;3{63

0 (Factory setting) Remote 1/0 Mode 2

1 Position / Simplified Direct Value Mode 8

2 Half Direct Value Mode 16

3 Full Direct Value Mode 32

4 Remote 1/0 Mode 12

5 Position / Simplified Direct Value Mode2 8

6 Half Direct Value Mode 2 16

7 Remote 1/0 Mode 3 12

8 Half Direct Value Mode 3 16
* Entering any value except for the ones described above will cause an “Excessive Input Value Error”.

The modes in the shaded area are not available for SCON-CAL.

4.5.2 Station No. Setting

Set Parameter No. 85 “NADR: Fieldbus Node Address” if necessary.

When this parameter is set to “0”, it is available to set an address on the host side. (Applicable version on
application part VOOOF and later: Refer to PC Software Instruction Manuals (RCM-101-MW and RCM-101-USB)
for how to check the version)

Have the configuration conducted on the set address if this parameter is set to a value other than “0” in the
version described above or later, or the version is earlier than those described above. [Refer to 4.9 EtherCAT(R)
Related Parameters.]

Settable Range: 0 to 127 (It is set to “0” when the machine is delivered from the factory.)
(Note) Exercise caution to avoid node address duplication.

For details, refer to the Operation Manuals of the master unit and PLC in which in the master unit is
installed.

/I\ Caution: Selecting a value between 17 and 80 (EtherCAT (R) I/O device range) is
recommended for node address if Omron’s master (C1W-NC*81) is being used.
If a value between 0 and 16 are selected, the Full Direct Value mode cannot be used.

(Note) The setting for the communication speed is not required because it automatically follows the master’s
communication speed.

(Note)  After the parameter setting, turn on the power to the controller again and return the mode toggle switch
on the front of the controller to “AUTO” side.
When the switch is set to “MANU”, the operation using PLC is not available.
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4.6

4.6.1

The channels allocated for each operation mode are described as follows.

Communicating with the Master Station

Operation Modes and Corresponding PLC 1/O Areas

e PLC Output - SCON-CA/CB/CAL input (* “n” shows the byte address of each axis.)

DI on the SCON-CA/CB/CAL side and Input Data Register
Position / Simplified Half Direct Value Full Direct Value
PLC output area Remote /O Mode Direct Value Mode Mode Mode Remote /O Mode 2
(bytes) Number of Number of Number of Number of Number of
occupied bytes: | occupied bytes: | occupied bytes: | occupied bytes: | occupied bytes:
2 8 16 32 12
n, n+1 Port No.O 10 15 Target Position Target Position Target Position PortNo.0 10 15
n+2, n+3
Specified position
n+4, n+S number Positioning Band Positioning Band
n+6, n+7 Control Signal Occupied area
n+8, n+9 Velocity
010, n+11 Acceleration/ Speed Setup
Deceleration
Pressing Current
n+12, n+13 Limit Value Zone boundary+
n+14, n+15 Control Signal
n+16, n+17
18, N+19 Zone boundary
n+20, n+21 Acceleration
n+22, n+23 Deceleration
Pressing Current
n+24, n+25 Limit Value
Load current
n+26, n+27 threshold
n+28, n+29 Control Signal 1
n+30, n+31 Control Signal 2

(Note) The shows the area to be occupied with the operation mode setting.
Therefore, this area cannot be used for any other purpose. Also, exercise caution to avoid node address

duplication.
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DI on the SCON-CA/CB/CAL side and Input Data Register
. P_osition / Simplified Half Direct Value Remote /O Mode 3 Half Direct Value
PLC inputarea | Direct Value Mode 2 Mode 2 Mode 3
(bytes) Number of Number of Number of Number of
occupied bytes: | occupied bytes: | occupied bytes: | occupied bytes:
8 16 12 16
n+0, n+1 Target Position Target Position Port No.0 o 15 Target Position
n+2, n+3
Specified position
n+4, n+S P numt?er Positioning Band Positioning Band
n+6, n+7 Control Signal Occupied area
n+8, n+9 Velocity Velocity
n+10, n+11 Acceleratipn/ Acceleratipn/
Deceleration Deceleration
Pressing Current Pressing Current
n+12,n+13 Limit Value Limit Value
n+14, n+15 Control Signal Control Signal
n+16, n+17
n+18, n+19
n+20, n+21
n+22, n+23
n+24, n+25
n+26, n+27
n+28, n+29
n+30, n+31

(Note) The shows the area to be occupied with the operation mode setting.

Therefore, this area cannot be used for any other purpose. Also, exercise caution to avoid node address

duplication.

(Note) Position / Simplified Direct Value Mode 2, Half Direct Value Mode 2 and Remote /O Mode 3 are not

available for SCON-CAL.
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e SCON-CA/CB/CAL output — PLC input (* “n” shows the byte address of each axis.)

DO on the SCON-CA/CB/CAL side and Output Data Register
Position / Simplified Half Direct Value Full Direct Value
PLC output area Remote I/O Mode Direct Value I\F;Iode Mode Mode Remote /O Mode 2
(bytes) Number of Number of Number of Number of Number of
occupied bytes: | occupied bytes: | occupied bytes: | occupied bytes: | occupied bytes:
2 8 16 32 12
n+0, n+1 PortNo.0Oto 15 Current Position Current Position Current Position Port N(_)'O t0 15
n+2, n+3 Occupied area
Completed Position
n+4, n+5 (sim plé\lglla m D) Command Current | Command Current Current position
n+6, n+7 Status Signal
n+8, n+9
Current Speed Current Speed Command current
n+10, n+11
n+12, n+13 Alarm Code Alarm Code
n+14, n+15 Status Signal Occupied area
n+16, n+17
18 19 Current Load
n+20, n+21 Total moving count
n+22, n+23
n+24, n+25 Total moving
n+26, n+27 distance
n+28, n+29 Status signal 1
n+30, n+31 Status signal 2

(Note) The shows the area to be occupied with the operation mode setting.
Therefore, this area cannot be used for any other purpose. Also, exercise caution to avoid node address

duplication.
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e SCON-CA/CB/CAL output—PLC Input Side (* “n” shows the byte address of each axis.)

DO on the SCON-CA/CB/CAL side and Output Data Register
. Ppsition / Simplified Half Direct Value Remote /O Mode 3 Half Direct Value
PLCinputarea | Direct Value Mode 2 Mode 2 Mode 3
(bytes) Number of Number of Number of Number of
occupied bytes: | occupied bytes: | occupied bytes: | occupied bytes:
8 16 12 16
Port number 0 to
n+0, n+1 s s s
Current position Current position 15 Current position
n+2, n+3 Occupied area
Completed position

n+4, n+5 nun;lt;ei;ﬁ;:r)r;ple Current Load Current position Command current

n+6, n+7 Status signal

n+8, n+9
10, 11 Current speed Current Load Current speed
n+12, n+13 Alarm code Alarm code
n+14, n+15 Status signal Status signal
n+16, n+17
n+18, n+19
n+20, n+21
n+22, n+23
n+24, n+25
n+26, n+27
n+28, n+29
n+30, n+31

(Note) The shows the area to be occupied with the operation mode setting.

Therefore, this area cannot be used for any other purpose. Also, exercise caution to avoid node address

duplication.

(Note) Position / Simplified Direct Value Mode 2, Half Direct Value Mode 2 and Remote /O Mode 3 are not

available for SCON-CAL.
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4.6.2

Remote I/O Mode (Number of Occupied Bytes: 2)

This is the operation mode with the position No. set up as the same as using P10 (24V 1/O).

Set the position data using the teaching tools such as PC software.

The number of operable positions varies depending on the parameter No. 25 “PIO Pattern” setting.
The 1/0O specifications for the P1O pattern are described as follows.(Refer to Operation Manual for
the controller main body for more information.)

(Note) Force control mode 1 and 2 are not available for SCON-CAL.

Value set in parameter

Operation Mode

1/0 Specification

No. 25
0 Positioning mode 64 positioning points and two zone output points are available.
1 Teaching mode 64 positioning points and one zone output point are available.
Positioning operation and jog operation are supported.
The current position can be written to a specified position.
2 256-point mode 256 positioning points and one zone output point are available.
3 512-point mode 512 positioning points are available. There are no zone outputs.
4 Electromagnetic valve |7 positioning points and two zone output points are available.
mode 1 The direct operation command is available for each position No.
A position complete signal is output for each position number.
5 Electromagnetic valve |3 positioning points and two zone output points are available.
mode 2 The actuator is operated by specifying forward, backward and
intermediate position commands.
A position complete signal is output separately for the front end, rear
end and intermediate position.
6 Force control mode 1 | 32 positioning points, one zone output point.
(when a dedicated load
cell is used)
7 Force control mode 2 |5 positioning points, one zone output point.

(when a dedicated load
cell is used)

An operation command can be specified directly for each position
number.
A positioning complete signal is output for each position number.

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the

following table.

PIO pattern
ROBO cylinder function gbsitioning jl'éaching %56-point g’lZ-point éolenoid golenoid Ib;orce control ;orce control

mode mode mode mode valve mode 1 | valve mode 2 | mode 1 mode 2
Home return operation O O O O O X O O
Positioning operation O O O O O O O O
Speed &
acceleration/deceleration O O O O O O O O
setting
Pitch feed (inching) O O O O O O O
Push-motion operation O O O O O X O O
Speed change during o o o o « o o «
movement
Operation at different
acceleration and O O O O O O O O
deceleration
Pause O O O O O O (*1) O ¢
Zone signal output O ) O X ) O ) @)
PIO pattern selection (set o o o o o o o o
by parameter)

O:Supported, x:Not supported

1)

It is available when the parameter No. 27 “Movement Command Type” is set to “0”.

Turning “OFF” the “Movement Command” can stop the system temporarily.
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4. SCON-CA/CB/CGB/CAL/ICGAL

'A | EtherCAT.

PLC address configuration (* “n” shows the node address of each axis.)

Parameter | SCON-CA/CB/CAL side | PLC side output | SCON-CA/CB/CAL side | PLC side input
No.84 DI(Port No.) address (bytes) DO(Port No.) address (bytes)

0 0to 15 n+0, n+1 0to 15 n+0, n+1
(Note) Be careful of using duplicated node addresses.

(2) 1/O Signal Allocation for each Axis
The 1/O signals of each axis consist of one input (1 word=2 bytes) and one output word (channel) in the 1/O
areas.
e Each address is controlled by ON/OFF bit signals.

PLC output (* “n” shows the node address of each axis.)
Address 1 word = 2 bytes =16 bits
n+0, n+1

v

F E D C B A 9 8 7 6 5 4 3 2 1 O

Controller input
port number

15
14
13
12

Clo|o |~ ||| ®m|a|—|O

11

PLC input (* “n” shows the node address of each axis.)
Address 1 word = 2 bytes =16 bits

< »

ntOnt1 ' r £ D C B A 9 8 7 6 5 4 3 2 1 0

Controller output| v | <« ™ | N
A A A A

rt b “ Qoo | ~lOo|lw|ls|®m|la|—| O
port number
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J1A1] EtherCAT.

(3) I/O signal assignment
The controller's 1/0 port signal varies depending on the parameter No. 25 setting.
(Refer to Operation Manual for the controller main body for more information.)

Parameter No. 25 setting
Positioning mode Teaching mode 256-point mode
0 1 2
Category Port No. Symbol Signal Name Symbol Signal Name Symbol Signal Name
0 PC1 PC1 PC1
1 PC2 PC2 pPC2
2 PC4 PC4 PC4
Command position No. Command position No. o
3 PC8 PC8 PC8 %)
Command position No. o
4 PC16 PC16 PC16 o
5 PC32 PC32 PC32 ﬁ
6 - MODE Teaching Mode Command PC64 >
PLC Output 5
— 7 - Unavailable JISL Jog/inching selector PC128 (s}
SCON-CA =
/CB/CAL 8 - JOG+ +Jog - Unavailable 8
Input 9 BKRL Forced brake release JOG- -Jog BKRL Forced brake release E
10 RMOD Operating mode selector RMOD Operating mode selector RMOD Operating mode selector g
-
11 HOME Home return HOME Home return HOME Home return a
12 *STP Pause *STP Pause *STP Pause g
e CSTR/ Positioning Start/ Position e r
13 CSTR Positioning Start PWRT Data Import Command CSTR Positioning Start
14 RES Reset RES Reset RES Reset
15 SON Servo ON Command SON Servo ON Command SON Servo ON Command
0 PM1 PM1 PM1
1 PM2 PM2 PM2
2 PM4 PM4 PM4
Completed Position No. Completed Position No.
3 PM8 PM8 PM8
Completed Position No.
4 PM16 PM16 PM16
5 PM32 PM32 PM32
6 MOVE Moving Signal MOVE Moving Signal PM64
SCON-CA 7 ZONE1 Zone 1 MODES Teaching mode Signal PM128
/CB/CAL
PZONE/ " PZONE/ . PZONE/ .
Oui;))ut 8 ZONE2 Position zone/ Zone 2 ZONE1 Position zone/ Zone 1 ZONE1 Position zone/ Zone1
PLC Input 9 RMDS Operation Mode Status RMDS Operation Mode Status RMDS Operation Mode Status
10 HEND Home return completion HEND Home return completion HEND Home return completion
e ) Positioning completion I .
1 PEND P03|t|on|2ig rt]:acl)lmpletmn \IjVEEI\'l\l[l):; signal/ PEND Posmonlgig nc;)lmpletlon
9 position-data read complete 9
12 SV Operation preparation end SV Operation preparation end SV Operation preparation end
13 *EMGS Emergency stop *EMGS Emergency stop *EMGS Emergency stop
14 *ALM Alarm Alarm *ALM *ALM Alarm
15 *BALM Battery alarm Bﬂﬁ? *BALM *BALM Battery alarm

The symbol with a * mark shows the ON signal in normal condition.
The signal described as “Unavailable” is not controlled. (ON/OFF is undefined.)
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Parameter No. 25 setting

512-point mode

Electromagnetic valve mode 1

Electromagnetic valve mode 2

3 4 5
Category | Port No. | Symbol Signal Name Symbol Signal Name Symbol Signal Name
0 PC1 STO Start position 0 STO Start position 0
1 PC2 ST1 Start position 1 ST1 Start position 1
2 PC4 ST2 Start position 2 ST2 Start position 2
3 PC8 ST3 Start position 3 -
4 PC16 Command position No. ST4 Start position 4 -
5 PC32 ST5 Start position 5 - .
— Unavailable
PLC Output 6 PC64 ST6 Start position 6 -
- 7 PC128 - -
SCON-CA Unavailable
/CB/CAL 8 PC256 - -
Input
ey 9 BKRL Forced brake release BKRL Forced brake release BKRL Forced brake release
10 RMOD | Operating mode selector| RMOD | Operating mode selector | RMOD | Operating mode selector
11 HOME Home return HOME Home return -
12 *STP Pause *STP Pause - Unavailable
13 CSTR Positioning Start - Unavailable -
14 RES Reset RES Reset RES Reset
15 SON Servo ON Command SON Servo ON Command SON Servo ON Command
0 PM1 PEO Position 0 complete LSO Retracting end
movement command 0
1 PM2 PE1 Position 1 complete Y Retracting end
movement command 1
2 PM4 PE2 Position 2 complete Ls2 Retracting end
movement command 2
3 PM8 PE3 Position 3 complete -
Completed Position No. —
4 PM16 PE4 Position 4 complete - )
Unavailable
5 PM32 PE5 Position 5 complete -
SCON-CA 6 PM64 PEG6 Position 6 complete -
%B/tCAi- 7 PM128 ZONE1 Zone 1 ZONE1 Zone 1
utpu
N PZONE/ . PZONE/ -
PLC Input 8 PM256 ZONE2 Position zone/ Zone 2 ZONE2 Position zone/ Zone 2
9 RMDS Operation Mode Status RMDS Operation Mode Status RMDS Operation Mode Status
10 HEND Home return completion HEND Home return completion HEND Home return completion
1 PEND Positionin.g completion PEND Positionin'g completion ) Unavailable
signal signal
12 sV Operation preparation sV Operation preparation sV Operation preparation
end end end
13 *EMGS Emergency stop *EMGS Emergency stop *EMGS Emergency stop
14 *ALM Alarm *ALM Alarm *ALM Alarm
15 *BALM Battery alarm *BALM Battery alarm *BALM Battery alarm

The symbol with a * mark shows the ON signal in normal condition.
The signal described as “Unavailable” is not controlled.(ON/OFF is undefined.)

174




1A

—
EtherCAT.

Setting of parameter No. 25

Force control mode 1

Force control mode 2

6 7
Category Port No. | Symbol Signal name Symbol Signal name
0 PC1 STO Start position 0
1 PC2 Command position ST1 Start position 1
2 PC4 b ST2 Start position 2
3 PC8 ST3 Start position 3
4 PC16 ST4 Start position 4
5 - -
6 - Cannot be used. - Cannot be used.
PLC Output 7 _ -
SCON-HCA/CB 8 CLBR Load cell calibration CLBR Load cell calibration
Input command command
9 BKRL Forced brake release BKRL Forced brake release
10 RMOD Operation mode RMOD Operation mode
11 HOME Home return HOME Home return
12 *STP Pause *STP Pause
13 CSTR Positioning start - Cannot be used.
14 RES Reset RES Reset
15 SON Servo ON command SON Servo ON command
0 PM1 PEO Completed position
number 0
1 PM2 PE1 Completed position
number 1
Completed position Completed position
2 PM4 number PE2 number 2
3 PM8 PE3 Completed position
number 3
4 PM16 PE4 Completed position
number 4
5 TRQS Torque level status TRQS Torque level status
SC%N-tCAt/CB 6 LOAD Load output judgment LOAD Load output judgment
utpu status status
PLC Input 7 CEND Load cell calibration CEND Load cell calibration
complete complete
PZONE/ - PZONE/ -,
8 ZONE1 Position zone/ Zone 1 ZONE1 Position zone/ Zone 1
9 RMDS Operation mode RMDS Operation mode
10 HEND Home return complete HEND Home return complete
1 PEND Positioni_ng complete PEND Positioni_ng complete
signal signal
12 SV Operation ready SV Operation ready
13 *EMGS Emergency stop *EMGS Emergency stop
14 *ALM Alarm *ALM Alarm
15 *BALM Battery alarm *BALM Battery alarm

*

indeterminable.)

Indicates a signal that is normally ON.
The signals denoted by “Cannot be used” are not controlled. (ON/OFF statuses of these signals are

(Note) Force control mode 1 and 2 are not available for SCON-CAL.
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Position/Simplified Direct Value Mode (Number of Occupied Bytes: 8)

This is the operation mode with the position No. set up. Whether the target position is set directly the control
signals (PMOD signals), or the value registered on the position data is used can be selected.

For the speed, acceleration/deceleration and positioning band, etc., except for the target position, the values
in the position table within the controller are used. Setup the position data referring the operation manual for

the controller main body.

The settable No. of position data items is max 768 points.

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the

following table.

ROBO cylinder function

O:Direct control
A:Indirect control
x:Disable

Remarks

Home-return operation

Positioning operation

Speed and acceleration /
deceleration setting

Pitch feed (inching)

Pressing Operation

Speed change during the
movement

Operation at different
acceleration and deceleration

These items must be set in
the position data table.

Pause

Zone signal output

> 1o D> | > [BIP>] B> [O]O

Zones are set using position
data or parameters.

P1O pattern selection

x

(1) PLC address configuration (* “n” shows the node address of each axis.)

Parameter | SCON-CA/CB/CAL side | PLC side output | SCON-CA/CB/CAL side| PLC side input
No.84 input register address (bytes) output register address (bytes)
s n+0, n+1 o n+0, n+1
Target Position n+2. n+3 Current Position n+2, n+3
1 Specified position n+4, n+5 Completed Position No. n+4, n+5
number (Simple alarm code)
Control Signal n+6, n+7 Status Signal n+6, n+7

(Note) Be careful of using duplicated node addresses.
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J1A1] EtherCAT.

(2) 1/O Signal Allocation for each Axis

The 1/0O signals of each axis consist of four input words (4 words = 8 bytes) and four output words in the
I/O areas.

® The control signals and status signals are ON/OFF signals in units of bit.

® The target position and current position are expressed using 2-word (32 bits) binary data. The figures from
—999999 to +999999 (unit: 0.01 mm (other than DD motor) and 0.001° (DD motor)) can be set in PLC.
However, set the position data within the soft stroke range (0 to effective stroke length) for the actuator
concerned.

® The specified position No. and completed position No. are expressed using 1-word (16 bits) binary data.
The figures from 0 to 767 can be set in PLC. However, set the position No. for which the operation
conditions have been set in advance using the teaching tools such as PC software for RC.

PLC output
Address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits
n*0,n*1 115 14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

q

Target Position
(lower word)

N+2,n*3  p15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Target Position
(upper word)

When the target position is shown using the negative figure, it is expressed using the
complement of 2.

b3 b2 bl bO

©
O
(06
O
~!
o
»
O
o
o
~

n*+4, 05 115 14 b13 b12 b11 b0 b

wtn 1111582388838 0
position OO0 oo
number 119 lalal g |aa

n*+6,n*7 115 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bo
| o Q| W) =1+ I 1 Y| x
Control Signal Cé % | | g 8 % Q| Q I">J 5 % o) - CED o
o ¥ A= & |88 > 7 ® ¥ 20
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J1A1] EtherCAT.

PLC input
Address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits

>

M0.m 1 Th15 b14 b13 12 b11 10 b b8 b7 b6 b5 b4 b3 b2 bl bO

Current Position
(lower word)

n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b

Current Position
(upper word)

When the current position is shown using the negative figure, it is expressed using the
complement of 2.

n+4, n+5 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
N9 Q| 5| | ©

Completed | | | \ | \ b | & = g 2| s g g S| S

Position No. =2/ 2|2|ad|a|/a|aaxja | Qa

n+6, n+7 b15 b14 b13 b12 b11 b10 b9

(oN
9]
O
~
o
(o))
o
(&)
o
ESN
(on
w
o
N
(on
—
o
(@)

SV

N
Status Signal % =
L

ZONE2
ZONE1
PZONE
MODES
WEND
RMDS
BALM
PSFL
ALM
MOVE
HEND
PEND
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(3) /0O signal assignment (* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type

Bit

Symbol

Contents

Details

Target
Position

32-bit
data

32-bit signed Integer.

Set the target position on the absolute coordinates.

The unitis 0.01 mm (other than DD motor) and 0.001° (DD motor),
while the specifiable range is -999999 to 999999.

(Example) When it is “+25.40mm”, set it as “2540”.

If the value larger than the value (0.2mm) inside the soft limit for the
parameter, the movement would be limited to the inside the soft limit
(0.2mm).

When the input is performed in hexadecimal notation, input the
negative value using a complement of 2.

4.8 (1)

Specified
position
number

16-bit
data

PC1 to
PC512

16-bit integer

For the operation, the position data is required, for which the operation
conditions have been set in advance using the teaching tools such
as PC software.

Set up the position No. for which the data has been input using this
register.

The settable range is 0 to 767.

In the case that any value out of the range is set, or position No. that
has not been set is specified, an alarm is output.

4.8 (1)

PLC Output

Control
signal

b15

BKRL

Forced brake release: When it is turned ON, the brake is released.

4.6.11 (18)

b14

RMOD

Operating mode selector: The AUTO mode is selected when this
signal is OFF, and the MANU mode is selected when the signal is ON.

4.6.11(19)

b13

b12

Unavailable

b11

PMOD

Position/simple-direct switching:
The position mode is selected when this signal is OFF, and the simple
direct mode is selected when the signal is ON.

4.6.11 (20)

b10

MODE

Teaching Mode Command:
The normal mode is selected when this signal is OFF, and the
teaching mode is selected when the signal is ON.

4.6.11 (16)

b9

PWRT

Position Data Import Command:
Position data is read when this signal is ON.

4.6.11 (17)

b8

JOG+

+Jog: “ON” for Movement in the Opposite Direction of Home

4.6.11(13)

b7

JOG-

-Jog: “ON” for Movement to the Home Direction

4.6.11(13)

b6

JVEL

Jog-speed/inch-distance switching:

The values set in parameter No. 26, “Jog speed” and parameter No.
48, “Inch distance” are used when this signal is OFF, and the values
set in parameter No. 47, “Jog speed 2” and parameter No. 49, “Inch
distance 2” are used when the signal is ON.

4.6.11 (14)

b5

JISL

Jog/inching selector:
Jog operation is performed when this signal is OFF, and inch
operation is performed when the signal is ON.

4.6.11 (15)

b

SON

Servo ON Command: The servo turns ON when this signal turns
ON.

4.6.11 (5)

b3

RES

Reset: A reset is performed when this signal turns ON.

4.7.11 (4)

b2

STP

Pause: A pause command is issued when this signal turns ON.

4.6.11 (11)

b1

HOME

Home return: A home-return command is issued when this signal
turns ON.

4.6.11 (6)

b0

CSTR

Positioning Start: A move command is issued when this signal turns
ON.

4.6.11 (7)
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(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit Symbol Contents Details
Current Position: 32-bit signed Integer.
The unitis 0.01 mm (other than DD motor) and 0.001° (DD motor).
Current . (Example)
Position 32-bit Reading:000003FF4=1023 (decimal)=10.23mm 4.8 (1)
* When the value is read in hexadecimal notation, the negative figure
is expressed as a complement of 2.
16-bit integer
Completed It is moved to the target position and the positioning completed
Position position No. within the positioning band is output.
No. 16-bit PM1 to | In the case that the position movement has not been performed at all, 4.8 (1)
(Simple PM512 |or during the movement, “0” is output. '
alarm When an alarm is issued (in the case that the status signal ALM is
code) “ON”), the simplified alarm code (Refer to the Operation Manual for the
controller main body) is output.
b15 EMGS Emergency stop: An emergency stop is actuated when this signal 46.11(2)
turns ON.
b14 PWR Controller ready : This signal turns ON when the controller becomes 4611 (1)
ready.
b13 ZONE2 | Zone 2:*ON” for the current position within the zone set range 4.6.11 (12)
b12 ZONE1 | Zone 1:*ON” for the current position within the zone set range 4.6.11 (12)
3 Position zone:
£ b11 PZONE | This signal turns ON when the current position is inside the specified [4.6.11 (12)
9 position zone.
b10 MODES Teaching mode Signal: This signal is ON while the teaching mode is 4.6.11 (16)
selected.
b9 WEND Position-data read complete : This signal turns ON when reading is 4.6.11 (17)
complete.
Stat Operation Mode Status:
aus b8 | RMDS |This signal is OFF when the current mode is AUTO, or ON when the | 4.6.11 (19)
code )
current mode is MANU.
b7 BALM Absolute battery voltage low warning: This signal turns ON when the 46.11(28)
voltage drops.
b6 - Unavailable -
b5 PSEL Pressing and g Miss: Th|§ signal turps ON when the actuator missed 4.6.11(23)
the work part in push-motion operation.
ba sV 8’p\>lerat|on preparation end: This signal turns ON when the servo turns 46.11 ()
b3 ALM | Alarm: This signal turns ON when an alarm occurs. 4.6.11 (3)
b2 MOVE |Moving Signal: This signal remains ON while the actuator is moving. 4.6.11 (9)
b1 HEND Home return completion: This signal turns ON when home return is 46.11 (6)
completed.
bo PEND Positioning completion signal: This signal turns ON when positioning is 4.6.11 (10)
completed.
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4.6.4

Half Direct Value Mode (Number of Occupied Bytes: 16)

This is the operation mode with the target position, positioning band, speed, acceleration/deceleration and
pressing current value set up in the PLC. Set each value in the 1/0 areas. When the zone function is used,
set it using the parameter Nos. 1, 2, 23 and 24.

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the

following table.

ROBO cylinder function

O:Direct control
A:Indirect control
x:Disable

Remark

Home-return operation

Positioning operation

Speed and acceleration /
deceleration setting

Pitch feed (inching)

Pressing Operation

Speed change during the
movement

O |0|0| O |00

Operation at different
acceleration and deceleration

Pause

Zone signal output

Parameters must be set.

PIO pattern selection

x |>|O| x

(1) PLC address configuration (* “n” shows the node address of each axis.)

Parameter | SCON-CA/CB/CAL side | PLC side output | SCON-CA/CB/CAL side | PLC side input
No.84 input register address (bytes) output register address (bytes)
o n+0, n+1 o n+0, n+1
Target Position n+2 n+3 Current Position n+2 n+3
Positioning Band n+4, n+S Command Current n+4, n+S
n+6, n+7 n+6, n+7
2 Velocity n+8, n+9 n+8, n+9
i C t Speed
Acceleration/ n+10, n+11 urrent =pee n+10, n+11
Pressing TurrentLimit | n412, n+13 Alarm Code n+12, n+13
Control signal n+14, n+15 Status Signal n+14, n+15

(Note) Be careful of using duplicated node addresses.
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J1A1] EtherCAT.
(2)

I/0 Signal Allocation for each Axis
The /O signals of each axis consist of one input word (8 words = 16 bytes) and one output word in the 1/0
areas.

® The control signals and status signals are ON/OFF signals in units of bit.

® The target position and current position are expressed using 2-word (32 bits) binary data. The figures from
—999999 to +999999 (unit: 0.01 mm (other than DD motor) and 0.001° (DD motor)) can be set in PLC.
However, set the position data within the soft stroke range (0 to effective stroke length) for the actuator
concerned.

® Set the positioning band. The positioning band is expressed using 2-word (32 bits) binary data. The
figures from 1 to +999999 (unit: 0.01 mm (other than DD motor) and 0.001° (DD motor)) can be set in
PLC.

® The speed is a 1-word (16-bit) binary data. Although values from 0 to +65535 (unit: 1.0 mm/sec or 0.1
mm/sec) can be handled by the PLC, set a value not exceeding the maximum speed of the applicable
actuator.
Parameter No. 159, FB Half Direct Mode Speed Unit, determines the unit of measure.

Parameter No.159 setting value | Speed setting unit
0 1.0 mm/sec
1 0.1 mm/sec

® The Acceleration/Deceleration is expressed using 1-word (16 bits) binary data. The figures from 1 to 999
(Unit: 0.01G) can be set in PLC. However, set the value that does not exceed the max.
acceleration/deceleration value for the actuator in question.

® The pressing current limit value is expressed using 1-word (16 bits) binary data. The figures from 0 (0%)
to 510 (200%) can be set in PLC. However, set the value within the settable range for the pressing current
limit value (Refer to the Catalog or Operation Manual for the actuator) for the actuator concerned.

Set Value 0 127 255 510

Push-motion current-limiting value 9, 50% 100% 200%

® The command current is expressed using 2-word (32 bits) binary data (Unit: 1mA).
® The current speed is expressed using 2-word (32 bits) binary data (Unit: 0.01mm/sec).
® The alarm code is expressed using 1-word (16 bits) binary data.
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J1A1] EtherCAT.

PLC output
Address (* “n” shows the node address of each axis.)
1 word = 2 bytes =16 bits

N

n+0, n+1 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Target Position
(lower word)

n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Target Position

(upper word)
When the target position is shown using the negative figure, it is expressed using the
complement of 2.
n+4, n+5 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Positioning | € | ¥ | | © | © | «
band =182 2 3 8288 3|y elolv n
(lower word) S| 2| @ v - o
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bO
— T Y| o
Positioning VI T I 5o
pand | || L L O e S5 25
(upper word) S L2 o
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bO
VI | ©] o <«
© @ (o)) (o) < N N ©O @ < ol (o)
r\ (Y) A A
Speed N | © = S g S P A BN S B = BRI B

n+10, n+11 b15 bl4 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Acceleration/ | | | | |
deceleration

1,024
512
256
128

64

32

16
8
4
2
1

n+12, n+13 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS b4 b3 b2 bl bo

Push-current | | | | | | |
limiting value

256
128
64
32
16
8
4
2
1

n+14,n+15 b15 b

—
~

b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bO

Control signal

BKRL
RMOD
DIR
PUSH
GSL1
GSLO
JOG+
JOG—
JVEL
JISL
SON
RES
STP
HOME
DSTR
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J1A1] EtherCAT.

PLC input
Address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits
n+0, n+1 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Current Position
(lower word)

n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bO
Current Position
(upper word)
When the current position is shown using the negative figure, it is expressed using the
complement of 2.
n+4, n+5 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Command QI I | © | o =
Currentgggggagﬁgcj‘é%gwwm‘—
(lower word) | & 2o | ||
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bO
Command % 3 g 9
L e e O Y A [ a4
(upper word) N Q|23
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bO
Current Speed
(lower word)
n+10,n+11 " 115 b14 b13 b12 b11 10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Current Speed
(upper word)

When the current speed is shown using the negative figure, it is expressed using the
complement of 2.
n+12, n+13 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Alarm code

n+14, n+15 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
V| m o % s | L o a

Status signal % =lz/z || |11g 2153 - 31212
= & 99 Y| o o <=z a
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(3) 1/O signal assignment (* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)
Signal Type Bit Symbol Contents Details
32-bit signed Integer.
Set the target position on the absolute coordinates.
The unitis 0.01 mm (other than DD motor) and 0.001° (DD
motor), while the specifiable range is -999999 to 999999.
Target 32-bit ) (Example) When it is “+25.41mm”, set it as “2541”. 48 (2)
Position data If the value larger than the value (0.2mm) inside the soft limit for '
the parameter, the movement would be limited to the inside the
soft limit (0.2mm).
*When the input is performed in hexadecimal notation, input the
negative value using a complement of 2.
32-bit integer
The unitis 0.01 mm (other than DD motor) and 0.001° (DD
motor), while the specifiable range is 1 to 999999.
(Example) When it is “25.40mm”, set it as “2540”. This register
I . value has two meanings depending on the operation type.
Positioning | 32-bit - 1) In the case of positioning operation, it shows the allowable 4.8 (2)
Band data s ;
range from the target position, that is regarded as the
positioning completion.
= 2) In the case of pressing operation, it shows the pressing width
g— value. Specify the normal operation or pressing operation using
e} the “PUSH” control signal setting.
9 16-bit integer.
o Specify the speed at which to move the actuator.
Designate the unit of 1.0mm/sec or 0.1mm/sec.
The settable range is 0 to 65535.
Deceleration stop if and to specify in motion 0. It under
. 16-bit suspension, it will remain stopped on the spot.
Velocity data B Uni’f’of measure is selected br;/pParameter lelo. 159 FB Half Direct 4.8 (2)
Mode Speed Unit.
(Example) In the case of the unit of 1.0mm/sec:
To set 254.0 mm/sec, specify “254.”
If a move command is issued by specifying a value exceeding the
maximum speed, an alarm will occur.
16-bit integer
Specify the acceleration / deceleration at which to move the
actuator (the acceleration and deceleration will be the same
. . value).
g‘;"igj‘;&”{: 1 dzgt - |The unitis 0.01G and settable range is 1 to 999. 4.8(2)
(Example) To set “0.30 G”, specify “30”.
If a move command is issued by specifying “0” or any value
exceeding the maximum acceleration or deceleration, an alarm
will occur.
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EtherCAT.

(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit Symbol Contents Details
16-bit integer
Specify the current-limiting value to be used during push-motion
Pressing operation.
Current 16-bit ) The allowable specification range is 0 (0%) to 255 (100%). 458 (2)
Limit data The actual settable range varies depending on each actuator.(Refer '
Value to the catalog or Operation Manual for the actuator.) If a move
command is issued by specifying a value exceeding the maximum
push-motion current, an alarm will occur.
b15 BKRL |Forced brake release: When it is turned ON, the brake is released. 4.6.11 (18)
Operating mode selector: The AUTO mode is selected when this
b14 RMOD |signal is OFF, and the MANU mode is selected when the signal is 4.6.11 (19)
ON.
Push direction specification:
“OFF” for the direction reducing the positioning band from the target
b13 DIR |position, 4.6.11 (22)
“ON” for the direction adding the positioning band to the target
position
Push-motion specification: Positioning operation is performed when
b12 PUSH |this signal is OFF, and push-motion operation is performed when the | 4.6.11 (21)
signal is ON.
; Select the servo gain parameter set to be
= b11 GSL1 Servo gain parameter Used.
5 set selection 1 -
.g— GSL1 | GSLO Function
o OFF | OFF Select parameter set 0. 4.6.11 (33)
9 b10 GSLO Servo gain parameter || OFF | ON Select parameter set 1.
o set selection 0 ON OFF Select parameter set 2.
ON ON Select parameter set 3.
Control
Signal b9 - Cannot be used. -
b8 JOG+ |+ Jog: “ON” for Movement in the Opposite Direction of Home 4.6.11 (13)
b7 JOG- |-Jog: “ON” for Movement to the Home Direction 4.6.11 (13)
Jog-speed/inch-distance switching:
The values set in parameter No. 26, “Jog speed” and parameter No.
b6 JVEL |48, “Inch distance” are used when this signal is OFF, and the values | 4.6.11 (14)
set in parameter No. 47, “Jog speed 2” and parameter No. 49, “Inch
distance 2” are used when the signal is ON.
Jog/inch switching:
b5 JISL |Jog operation is performed when this signal is OFF, and inch 4.6.11 (15)
operation is performed when the signal is ON.
b4 SON |Servo ON Command: The servo turns ON when this signal turns ON. | 4.6.11 (5)
b3 RES |Reset: A reset is performed when this signal turns ON. 4.6.11 (4)
b2 STP |Pause: A pause command is issued when this signal turns ON. 4.6.11 (11)
b1 HOME Home return: A home-return command is issued when this signal 4611 (6)
turns ON.
b0 DSTR ,[F;orrs]gmc))n,\ung Command: A move command is issued when this signal 46.11(8)
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(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit | Symbol Contents Details
32-bit signed integer indicating the current position
The unit is 0.01 mm (other than DD motor) and 0.001° (DD motor).
Current 32-bit ) (Example) Reading:000003FF,=1023 (decimal) 48(2)
Position data =10.23mm '
When the value is read in hexadecimal notation, the negative figure
is expressed as a complement of 2.
32-bit integer
i The electrical current presently specified by a command is indicated.
command | 32D} |The setting unit is mA. 48(2)
(Example) Reading:000003FF,=1023 (decimal)
=1023mA
32-bit signed integer indicating the current position
The current speed is indicated.
Positive value: The actuator is moving in the direction opposite home.
Current 32-pit Negative value: The actuator is moving in the direction of home.
Speed data - The setting unit is 0.01mm/sec. 4.8 (2)
P (Example) Reading:000003FF,=1023 (decimal)
=10.23mm/sec
* When the value is read in hexadecimal notation, the negative
figure is expressed as a complement of 2.
16-bit integer
16-bit When an alarm is issued, the alarm code is output.
Alarm Code data - When any alarm is not issued, it is “Oy”. 4.8 (2)
Refer to the Operation Manual for the controller main body for the
- details of the alarms.
=] 3 . .
a b15 | EMGS Emergency stop: An emergency stop is actuated when this signal 46.11(2)
5 turns ON.
. b14 PWR Controller ready : This signal turns ON when the controller 4611 (1)
becomes ready.
b13 | ZONE2 |Zone 2:“ON” for the current position within the zone set range 4.6.11 (12)
b12 | ZONE1 |Zone 1:*ON” for the current position within the zone set range 4.6.11 (12)
b11
b10 - Unavailable -
b9
Operation Mode Status:
b8 RMDS | This signal is OFF when the current mode is AUTO, or ON when 4.6.11 (19)
Status the current mode is MANU.
Signal ina: This si
g b7 BALM Absolute battery voltage low warning: This signal turns ON when 46.11(28)
the voltage drops.
b6 - Cannot be used. -
b5 PSEL Pr_essmg and a Miss: Thls signal t.urns ON vyhen the actuator 4611 (23)
missed the work part in push-motion operation.
b4 sV Operation preparation end: This signal turns ON when the servo 4611 (5)
turns ON.
b3 ALM | Alarm: This signal turns ON when an alarm occurs. 4.6.11(3)
b2 MOVE | Moving Signal: This signal remains ON while the actuator is moving. 4.6.11 (9)
b1 HEND _Home return completion: This signal turns ON when home return 4611 (6)
is completed.
b0 PEND Poslltllon_lng .completlon signal: This signal turns ON when 4.6.11 (10)
positioning is completed.
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4.6.5 Full Direct Value Mode (Number of Occupied Bytes: 32)

This is the operation mode with all the values (target position, speed, etc.) set up directly using values from
PLC. Set each value in the I/O area.

4. SCON-CA/CB/CGB/CAL/ICGAL

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the
following table.

ROBO cylinder function

O:Direct control
x:Disable

Home-return operation

O

Positioning operation

Speed and acceleration /
deceleration setting

Pitch feed (inching)

Pressing Operation

Speed change during the movement

Operation at different acceleration
and deceleration

Pause

Zone signal output

P1O pattern selection

x|O|O| O |O|0|O| O

(1) PLC address configuration (* “n” shows the node address of each axis.)

Parameter | SCON-CA/CB/CAL side PLC side output SCON-CA/CB/CAL side PLC side input
No. 84 input register address (bytes) output register address (bytes)
Target position n+0, n+1 Current position n+0, n+1
getp n+2, n+3 P n+2, n+3
Positioning band n+4, n*5 Command current n+4, n+5
n+6, n+7 n+6, n+7
n+8, n+9 n+8, n+9
Speed 410, n+11 Current speed 410, n+11
Zone boundary+ n+12, n+13 Alarm code n+12, n+13
n+14, n+15 Occupied area n+14, n+15
3 n+16, n+17 n+16, n+17
Zone boundary- n+18 n+19 Current Load n+18. n+19
Acceleration n+20, n+21 Total movina count n+20, n+21
Deceleration n+22, n+23 9 n+22, n+23
Push-current limiting n+24, n+25 _ _ n+24, n+25
value Total moving distance
Load current threshold n+26, n+27 n+26, n+27
Control signal 1 n+28, n+29 Status signal 1 n+28, n+29
Control signal 2 n+30, n+31 Status signal 2 n+30, n+31

(Note) The areas denoted by cannot be used for any other purpose.

Also, exercise caution to avoid node address duplication.
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(2)

I/0 Signal Allocation for each Axis
The 1/O signals of each axis consist of one input word (16 words = 32 bytes) and one output word in the
I/O areas.

® Control signals 1 and 2 and status signals are ON/OFF bit signals.

® The target position and current position are expressed using 2-word (32 bits) binary data. The figures from
—999999 to +999999 (unit: 0.01 mm (other than DD motor) and 0.001° (DD motor)) can be set in PLC.
However, set the position data within the soft stroke range (0 to effective stroke length) for the actuator
concerned.

® Set the positioning band. The positioning band is expressed using 2-word (32 bits) binary data. The
figures from 1 to +999999 (unit: 0.01 mm (other than DD motor) and 0.001° (DD motor)) can be set in
PLC.

® The specified speed is expressed using 2-word (32 bits) binary data. The figures from 0 to +999999 (Unit:
0.01mm/sec) can be set in PLC. Set the value that does not exceed the max. speed value for the actuator
concerned.

® The Acceleration/Deceleration is expressed using 1-word (16 bits) binary data. The figures from 1 to 999
(Unit: 0.01G) can be set in PLC. However, set the value that does not exceed the max.
acceleration/deceleration value for the actuator in question.

® The pressing current limit value is expressed using 1-word (16 bits) binary data. The figures from 0 (0%)
to 510 (200%) can be set in PLC. However, set the value within the settable range for the pressing current

limit value (Refer to the Catalog or Operation Manual for the actuator) for the actuator concerned.

Set Value 0 127 255 510

Push-motion current-limiting value 0% 50% 100% 200%

® Set the load current threshold. The load current threshold is expressed using 1-word (16 bits) binary data.
The figures from 0 (0%) to 510 (200%) can be set in PLC. (Refer to the graph of push-motion
current-limiting value (above graph).)

® Zone Boundary “+” and Zone Boundary “—* are expressed using 2-word (32 bits) binary data. The figures

from -999999 to +999999 (unit: 0.01 mm (other than DD motor) and 0.001° (DD motor)) can be set in PLC.

However make sure to set the smaller value for the Zone Boundary “-* than that for the Zone Boundary
“pr

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

® The current speed is expressed using 2-word (32 bits) binary data (Unit: 0.01mm/sec).

® The alarm code is expressed using 1-word (16 bits) binary data.

® The current load is 2-word (32-bit) binary data (unit: 0.01 N).

® The total moving count is a 2-word (32 bits) binary data (unit: times).

® The total moving distance is a 2-word (32 bits) binary data (unit: m).
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J1A1] EtherCAT.

PLC output
Address (* “n” shows the node address of each axis.)

. 1 word = 2 bytes =16 bits
n+0, n+1 b15 b14 b13 b12 b1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Iq

Target Position
(lower word)

n+2, n+3 b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Target Position
(upper word)
When the target position is shown using the negative figure, it is expressed using the
complement of 2.
n+4, n+5 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b
Positioning BN/ | o] o | <
Width ~ 192181318 58338 Qe v|n-
(lower word) m | = | T N
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Positioning s ¥ R|g
il ™
Width|||||||||\\|:‘m‘8£
(upper word) N Q9|2 ©
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
(e6] <
Velocity E%%%ggﬁggwmwwﬁm‘_
(owerword) | & | © | 5 | T | & N e I B
(qp] — A
n+10,n+11 115 p14 bHb13 b12 b11 bI0 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
e IR
Velocit - ™
oo T T N R A - e e
3R 20
n+12,n+13 115 p14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Zone boundary +
(lower word)
n+14,0+15 115 114 Hb13 Hb12 b11 10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Zone boundary +
(upper word)

When the zone boundary is shown using the negative figure, it is expressed using the
complement of 2.
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Address (* “n” shows the node address of each axis.)

L 1 word = 2 bytes =16 bits

—
EtherCAT.

Y

16 0+17 15 014 13 12 11 10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Zone boundary —
(lower word)
n+18,n+19  pi5 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Zone boundary —
(upper word)

When the zone boundary is shown using the negative figure, it is expressed using the

complement of 2.

n+20,n+21 .5 b14 b13 b12 11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
. <
Acceleration | | | | | | 18 % § g TN Q@ o]« |~ -
N+22,n+23  pi5 p14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
. S|l | ©| ©
Deceleration | | | | | | | [ |1 8| 5|Q|8 3|8 8=~ |-
N+24,n+25 115 K14 13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Push-current ©
limiting value N % S R N A N
N*+26,n+27 115 14 513 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Load current -
threshold Lt ﬁ R3[| Qo] v
(*3)
N+28,n+29 115 114 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Control = | Q S |25 8| - |© T
O | O o|lo|l@|lo|la|l |0 | ¥ | ®n
. _ o4
signal 1 . EE ] 221212 B/8/2/5|2 |
n+30,n+31  b15 Hh14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bo
Control | # | § e e Y IS I B
. T C|lo|YW » = | =
signal 2 | ¥ | = Ly 3|00 |3|5 Q&5 S|

* Applicable only for SCON-CA/CB
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PLC input

Channel (* “n” shows the node address of each axis.)
1 word = 2 bytes =16 bits

—
EtherCAT.

n+0, n+1

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Current Position
(lower word)

n+2, n+3

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Current Position

(upper word)
When the current position is shown using the negative figure, it is expressed using the
complement of 2.
n+4, n+5 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Command QI T || o | <
Currentg%‘@%ggﬁggggﬁ’iwvmr
(owerword) | & | L | &0 | < |« | = | ] Y| T
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bs b4 b3 b2 bl bO
Command % § g ©Q
Current - (A (e 4
(upper word) N Q9|2 o
n+8, n+9 b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Current Speed
(lower word)
n+10,n+11 95 p14 b13 b12 bI1T b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Current Speed
(upper word)
When the current speed is shown using the negative figure, it is expressed using the
complement of 2.
n+12,n+13  b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Alarm Code
n+14,n+15 b5 h14 Hb13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Cannot be
used.
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n+16, n+17 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 b1l bO
Current load
(lower word)

(Specified only

for SCON-CA/CB)

n+18, n+19 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 b1l bO
Current load
(upper word)

(Specified only for

SCON-CA/CB)

If the current load is a negative value, it is expressed by a 2’s complement.
n+20, n+21 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 b1l bO
Totalmoving | 8 | ¥ | o« | © | © | «

count SR 21383138 g § 138 Qo v o~
(lower word) SR | 0| | |
n+22, n+23 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl b
Total moving § 3 g Q
count | | | | | | | I N =
(upper word) NlLg |e
n+24, n+25 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl b
Totalmoving | 8 | $ | oo | © | © | =
distance S| @ 21813 & g § g SIS Lo | | |~
(lower word) S| L]0 | ||
n+26, n+27 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl b
Total moving I RN g
distance | Ll I T B R I I R
(upper word) NlLg l|e
n+28, n+29 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 b1l bO
. ol s
Status signal 1 | | | | | | | | | | E ?('
O | M
n+30, n+31 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 b1l bO
0 SN IY a9l 2 4 wi ala
Status signal 2 g ng: % % % g g % % % Lc}') 5) E 5 E E
m & RIRRY |2 F|Ejo |2 | =T o

* Applicable only for SCON-CA/CB
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(3) 1/0 signal assignment (* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”".)

Signal Type

Bit

Symbol

Contents

Details

Target
Position

32-bit
data

32-bit signed integer indicating the current position

Set the target position on the absolute coordinates.

The unit is 0.01 mm (other than DD motor) and 0.001° (DD

motor), while the specifiable range is -999999 to 999999.

(Examle) When it is “+25.41mm”, set it as “2541”.

If the value larger than the value (0.2mm) inside the soft limit

for the parameter, the movement would be limited to the inside

the soft limit (0.2mm).

* When the input is performed in hexadecimal notation, input
the negative value using a complement of 2.

4.8 (3)

Positioning
Band

32-bit
data

32-bit integer

The unitis 0.01 mm (other than DD motor) and 0.001° (DD

motor), while the specifiable range is 1 to 999999.

(Example) When it is “25.40mm”, set it as “2540”.

This register value has two meanings depending on the

operation type.

1)In the case of positioning operation, it shows the allowable
range from the target position, that is regarded as the
positioning completion.

2)In the case of pressing operation, it shows the pressing
width value. Specify the normal operation or pressing
operation using the “PUSH” control signal setting.

4.8 (3)

PLC Output

Velocity

32-bit
data

32-bit integer

Specify the speed at which to move the actuator.

The unitis 0.01 mm/sec and the settable range is 0 to 999999.
Deceleration stop if and to specify in motion 0. It under
suspension, it will remain stopped on the spot.

(Example) When it is “25.41mm/sec’, set it as “2541”. When
the movement command is set with the value bigger than the
max. speed, an alarm is issued.

4.8 (3)

Zone
boundary+
[Zone
boundary—

32-bit
data

32-bit signed integer indicating the current position

After completion of home return, an effective zone signal can
be output separately from the zone boundaries specified by
parameters.

The status signal PZONE turns ON when the current position
is inside these +/- boundaries. (Example) When it is

“+25.40mm”, set it as “2540”.

The specified unit is 0.01 mm (other than DD motor) and
0.001° (DD motor), while the specifiable range is -999999 to
999999.

Enter a value that satisfies the relationship of “Zone boundary
+ > Zone boundary —".

If this function is not used, enter the same value for both the
positive and negative boundaries.

*When the input is performed in hexadecimal notation, input
the negative value using a complement of 2.

4.8 (3)
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Address Bit Symbol Function Details
16-bit integer.
Acceleration | 16-bit ) Specify the acceleration and deceleration at which to move the
data actuator.
The unitis 0.01 G, while the specifiable range is 1 to 999. 48 (3)
(Example) To set 0.30 G, specify “30.” '
Deceleration 16-bit ) If a move command is issued by specifying “0” or a value
data exceeding the maximum acceleration or maximum
deceleration, an alarm will occur.
16-bit integer.
If judgment will be made as to whether or not the load current
Load current 16-bit ) exceeded the set value, specify the threshold value for current 438 (3)
threshold data using this register. ’
The specifiable range is 0 (0%) to 510 (200%).
If judgment is not performed, enter “0.”
b15 - Cannot be used. -
b14
Vibration damping | Select the vibration damping control
b13 NTC1 |control mode arameter set to be used.
selection 1 NTC1 |[NTCO Function
OFF |oFF |DO At use vibration 4611 (29)
Vibration damping amping control.
b12 NTCO |control mode OFF |ON Select parameter set 1.
_ selection 0 ON OFF |[Select parameter set 2.
3 ON ON Select parameter set 3.
3 b1 - Cannot be used. -
Q b10
o Select the stop mode during standby.
b9 ASO1 Stop mode 1 ASO1 |ASO0 Function
OFF |OFF Invalid (The servo is
always on.)
The servo turns off after
Control OFF |ON |the time is setin
signal 1 parameter No. 36. 4.6.11 (31)
The servo turns off after
b8 ASO0 | Stop mode 0 ON |OFF [the time is set in
parameter No. 37.
The servo turns off after
ON ON the time is set in
parameter No. 38.
b7 MOD1 Acceleration/deceleration mode:
Trapezoid pattern when both signals are OFF, S-motion when 4.6.11 (30)
b6 MODO MOD1 is OFF and MODO is ON, or primary delay filter when e
MOD1 is ON and MODO is OFF.
Servo gain Select the servo gain parameter set to be
b5 GSL1 parameter set used.
selection 1 GSL1 |GSLO Function
. OFF |OFF |Select parameter set0.| | 4.6.11 (33)
Servo gain OFF |ON Select parameter set 1.
b4 GSLO zglr:cnt}g:]egset ON OFF [Select parameter set 2.
ON ON Select parameter set 3.
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Address Bit Symbol Function Details
Incremental specification:
b3 INC Absolute position command when the signal is OFF, or 4.6.11 (24)
incremental position command when the signal is ON.
Push direction specification:
When the signal is OFF, the direction of the position obtained
Qontrol b2 DIR by subtracting the positioning band from the target position is 4611 (22)
signal 1 used.
When the signal is ON, the direction of the position obtained
by adding the positioning band to the target position is used.
Push specification: Positioning operation when the signal is
b PUSH OFF, or push-motion operation when the signal is ON. 4.6.11(21)
b0 - Cannot be used. -
b15 BKRL Forced brake release: The brake is released when the signal 4611 (18)
turns ON.
Operation mode: AUTO mode when the signal is OFF, or
b4 RMOD MANU mode when the signal is ON. 4.6.11(19)
b13
- b12 - Cannot be used. -
5 b11
Q.
§ b10
O b9 CLBR* Lc.)ad.cell calibration command: Calibration is performed when 4611 (32)
o this signal turns ON.
b8 JOG+ +Jog: The gctua@or moves in the direction opposite home 4611 (13)
when the signal is ON.
-Jog: The actuator moves in the direction of home when the
C_:ontrol b7 JOG- signal is ON. 46.11(13)
signal 2 Jog speed/inching distance switching: Parameter No. 26, “Jog
speed” and parameter No. 48, “Inching distance” are used
b6 JVEL when the signal is OFF, or parameter No. 47, “Jog speed 2” 4.6.11 (14)
and parameter No. 49, “Inching distance 2” are used when the
signal is ON.
b5 JISL Jog/mqhmg swﬁqhmg: Jog opergtlon _when the signal is OFF, 4.6.11 (15)
or inching operation when the signal is ON.
b4 SON Servo ON command: The servo is ON when the signal is ON. | 4.6.11 (5)
b3 RES Reset: A reset is performed when the signal turns ON. 4.6.11 (4)
b2 STP Pause: A pause command is issued when the signal turns ON. | 4.6.11 (11)
b1 HOME H_ome return: A home return command is issued when the 46.11(6)
signal turns ON.
b0 DSTR Eorﬁglcc))n’\llng start: A move command is issued when the signal 46.11(8)

* Applicable only for SCON-CA/CB
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Signal type Bit Symbol Description Details
32-bit signed integer indicating the current position.
The unitis 0.01 mm (other than DD motor) and 0.001° (DD
Current 32 bit ) motor). 48 (3)
position data (Example) Reading: 000003FFH = 1023 (decimal) = 10.23 mm )
* If this data is read as a hexadecimal, a negative value is
indicated by a complement of 2.
32-bit integer.
. The value of electrical current specified by the present
Cgm:;i?d 3d2a-gt - command is indicated. 4.8 (3)
The unit is mA.
(Example) Reading: 000003FFH = 1023 (decimal) = 1023 mA
32-bit signed integer.
The current speed is indicated.
Positive value: The actuator is moving in the direction opposite
home.
Current 32-bit ) Negative value: The actuator is moving in the direction of home. 48(3)
speed data The unit is 0.01 mm/sec. :
(Example) Reading: 000003FFH = 1023 (decimal) = 10.23
mm/sec
* If this data is read as a hexadecimal value, a negative value
is indicated by a compliment of 2.
16-bit integer.
16-bit If an alarm occurs, an alarm code will be output.
Alarm code data - 0 is output when no alarm is present. 4.8 (3)
For details on alarms, refer to the operation manual for the
= controller.
2 | Current load 32-bit signed integer.
o (Specified 32-bit The unitis 0.01 N.
har only for - - * If this data is read as a hexadecimal, a negative value is 4.8 (3)
o | scon-cace | data indicated by a compliment of 2.
function)
Total movin . 32-bit integer.
count 9 |32-bit data } The unit ig times. i}
Total movin . 32-bit integer.
distance 9 |32-bit data ) The unit ig m. }
b15
b14
b13
b12
b11
b10
b9
b8 Cannot be used.
Status signal b7
1 b6
b5
b4
b3
b2
b1 CEND* Logd cgll c_alibration is complete: This signal turns ON when 46.11(32)
calibration is complete.
b0 BALM Absolute battery voltage low warning: This signal turns ON 46.11 (28)
when the voltage drops.

* Applicable only for SCON-CA/CB

197

avO2/1vI/893/92/VI-NOJS ¥



4. SCON-CA/CB/CGB/CAL/ICGAL

IAI

—
EtherCAT.

* In the table, ON indicates that the applicable bit is “1,” while OFF indicates that the applicable bit is “0.”)

Signal type Bit Symbol Description Details
b15 EMGS Emergenc_y stop: An emergency stop is being executed when 46.11(2)
the signal is ON.
b14 PWR Controller ready: The signal turns ON when the controller 46.11(1)
becomes ready.
b13 ZONE?2 Zone 2: T_he signal is ON when the current position is inside 4611 (12)
the specified zone.
b12 ZONE1 Zone 1: The signal is ON when the current position is inside 4611 (12)
the specified zone.
b11 PZONE Fo§|t|on zone: The agngl is ON when the current position is 4611 (12)
inside the specified position zone.
Load output judgment: Reached when the signal is ON, or not
b10 LOAD |yet reached when the signal is OFF. (For details, refer to the [4.6.11 (26)
operation manual for the controller.)
Torque level: Reached when the signal is ON, or not yet
‘:;s b9 TRQS |reached when the signal is OFF. (For details, refer to the 4.6.11 (27)
£ | Status signal operation manual for the controller.)
(&} 2 Operation mode: The signal is OFF when the current mode
T b8 RMDS AUTO, or ON when the current mode is MANU. 46.11(19)
b7 GHMS Home .re‘Furn in progress: The signal is ON while the home 4.6.11 (6)
return is in progress.
b6 PUSHS Push-mot_|on operat_|on in progress: The signal is ON while the 4.6.11 (25)
push-motion operation is in progress.
Missed work part during push-motion operation: The signal
b5 PSFL |turns ON when the actuator missed the work part during 4.6.11 (23)
push-motion operation.
b4 SV Ready: The signal is ON when the servo is ON. 4.6.11 (5)
b3 ALM Alarm: The signal turns ON when an alarm occurs. 4.6.11 (3)
b2 MOVE | Moving signal: The signal is ON while the actuator is moving. | 4.6.11 (9)
b1 HEND Home return complete: The signal turns ON when the home 4.6.11 (6)
return is completed.
bo PEND Positioning complete signal: The signal turns ON when the 4.6.11 (10)

positioning is completed.
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4.6.6

Remote I/O Mode 2 (Number of Occupied Bytes: 12)

This is the operation mode with the position No. set up as the same as using P10 (24V |/O).
Set the position data using the teaching tools such as RC PC software.

The number of operable positions varies depending on the parameter No. 25 “PIO Pattern” setting.

This mode is the same as the remote 1/O mode, but the current-position read function and

command-current read function are also available.

The features of each PO pattern are shown below. (Refer to Operation Manual for the controller main body
for more information)

(Note) Force control mode 1 and 2 are not available for SCON-CAL.

par\z/;rarlmi?esrel\tkl)r.} o5 Operation Mode 1/0 Specification
0 Positioning mode 64 positioning points and two zone output points are available.
1 Teaching mode 64 positioning points and one zone output point are available.
Positioning operation and jog operation are supported.
The current position can be written to a specified position.
2 256-point mode 256 positioning points and one zone output point are available.
3 512-point mode 512 positioning points are available. There are no zone outputs.
4 Electromagnetic valve | 7 positioning points and two zone output points are available.
mode 1 The direct operation command is available for each position No.
A position complete signal is output for each position number.
5 Electromagnetic valve | 3 positioning points and two zone output points are available.
mode 2 The actuator is operated by specifying forward, backward and intermediate
position commands.
A position complete signal is output separately for the front end, rear end and
intermediate position.
6 Force control mode 1 |32 positioning points, one zone output point.
(when a dedicated
load cell is used)
7 Force control mode 2 |5 positioning points, one zone output point.

(when a dedicated
load cell is used)

An operation command can be specified directly for each position
number.
A positioning complete signal is output for each position number.

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the

following table.

PIO pattern
ROBO cylinder function gositioning :Il'éaching 5-56-p0int g‘lZ-point éolenoid g'olenoid gorce control I7=;3rce control

mode mode mode mode valve mode 1 | valve mode 2 | mode 1 mode 2
Home return operation ©) ) O ) ) X ) O
Positioning operation O O O O O O O O
Speed &
acceleration/deceleration O O O O O O O O
setting
Pitch feed (inching) O O O O O O O O
Push-motion operation O O O O O X O O
Speed change during o o o o X o o «
movement
Operation at different
acceleration and O O O O O O O O
deceleration
Pause O O O O O (*1) O O
Zone signal output O O O X O O O O
PIO pattern selection (set o o o o o o o o
by parameter)

O: Supported, x: Not supported
(*1) lItis available when the parameter No. 27 “Movement Command Type” is set to “0”.

Turning “OFF” the “Movement Command” can stop the system temporarily.
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PLC address configuration (* “n” shows the node address of each axis.)

Parameter | SCON-CA/CB/CAL side PLC side output SCON-CA/CBJ/CAL side PLC side input
No. 84 DI and input register address (bytes) DO and output register address (bytes)

Port number 0 to 15 n+0, n+1 Port number 0 to 15 n+0, n+1

n+2, n+3 Occupied area n+2, n+3

4 i i1 Current position n+4, n+5

Occupied area n+6, n+7 n+6, n+7

HE, W0 Command current n+8, n+9

n+10, n+11 n+10, n+11

(Note) The areas denoted by cannot be used for any other purpose.
Also, exercise caution to avoid node address duplication.

(2) 1/O Signal Allocation for each Axis
The 1/O signals of each axis consist of one input word (6 words = 12 bytes) and one output word in the 1/O

areas.

® The areas controlled by port number are controlled using ON/OFF bit signals.

4. SCON-CA/CB/CGB/CAL/ICGAL

® The current position is a 2-word (32-bit) binary data (unit: 0.01 mm (other than DD motor) and 0.001° (DD
motor)).
® The command current is expressed using 2-word (32 bits) binary data (Unit: 1mA).

PLC output
Address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits

n0Ontt v £ b Cc B A 9 8 7 6 5 4 3 2 1 0
Controller
inputport | 2 | 2 | 2| ¥ 22| |w ~| o0 v o]« o
number
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PLC input

Address (* “n” shows the node address of each axis.)

—
EtherCAT.

1 word = 2 bytes =16 bits

ntOn+1 ' F E D C B A 9 8 7 6 5 4 3 2 1 0
Controller
outputport | L2 | ¥ | 2 | NI - Q1 |0 | ~|©|WL| S| ®| & —]|O
number
n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bsb b4 b3 b2 bl bo
Unavailable
n+4, n+5 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Current Position
(lower word)
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Current Position
(upper word)
When the current position is shown using the negative figure, it is expressed using the
complement of 2.
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Command IS | ©| o | <
Currentg%gggsgﬁgﬁﬁfmvm‘—
(lowerword) | & | € | © | & | & | —
n+10,n+11  H15 p14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Command % 3 g ©
Current - [ (s
(upper word) NG 2| <
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I/0O signal assignment

—
EtherCAT.

For the signal assignments corresponding to each PIlO pattern, refer to the 1/0 signal assignments for the
remote 1/0O mode explained in 4.6.2 (3).

The signal allocation for the Command Current and Current Position, is shown in the following table.

Signal Type Bit Symbol Contents Details
32-bit signed integer indicating the current position
The unit is 0.01 mm (other than DD motor) and 0.001°
Current (DD motor).
Positi 32-bit data - (Example) Reading:000003FF4=1023 (decimal) -
osition -
5 _ —10.23mm _ _
g * When the value is read in hexadecimal notation, the
o negative figure is expressed as a complement of 2.
! 32-bit integer
The value of electrical current specified by the current
Command 32-bit data ) command is indicated. )
Current The setting unit is TmA.
(Example) Reading:000003FF4=1023 (decimal)
=1023mA
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J1A1] EtherCAT.

4.6.7 Position/Simplified Direct Value Mode (Number of Occupied Bytes: 8)

(Note) This mode is applicable only for SCON-CA/CB.

In this mode, the actuator is operated by means of force control (push-motion operation based on feedback
of load cell values) and also by specifying position numbers. Whether the target position is set directly the
control signals (PMOD signals), or the value registered on the position data is used can be selected.

For the speed, acceleration/deceleration and positioning band, etc., except for the target position, the
values in the position table within the controller are used. Setup the position data referring the operation
manual for the controller main body.

The settable No. of position data items is max 768 points.

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the
following table.

O:Direct control
ROBO cylinder function A:Indirect control Remarks
x:Disable

Home-return operation
Positioning operation
Speed and acceleration /
deceleration setting

Pitch feed (inching)
Pressing Operation
Speed change during the
movement

Operation at different
acceleration and deceleration
Pause

These items must be set in
the position data table.

> 1o > | D> [BPIP>] D> |00

Zones are set using position

Zone signal output data or parameters.

P1O pattern selection

x

(1) PLC address configuration (* “n” shows the node address of each axis.)
Parameter SCON-CA/CB side PLC side output SCON-CA/CB side PLC side input
No.84 input register address (bytes) output register address (bytes)

n+0, n+1 e n+0, n+1
: C t Posit !
n+2 n+3 urrent Position n+2 n+3

Target Position

5 Specified position n+d n+5 Completed Position No. n+4 n45
number ' (Simple alarm code) '
Control Signal n+6, n+7 Status Signal n+6, n+7

(Note) Be careful of using duplicated node addresses.
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4. SCON-CA/CB/CGB/CAL/ICGAL

J1A1] EtherCAT.
(2)

I/0 Signal Allocation for each Axis
The I/O signals of each axis consist of one input word (4 words = 8 bytes) and one output word in the I/O
areas.

® The control signals and status signals are ON/OFF signals in units of bit.

® The target position and current position are expressed using 2-word (32 bits) binary data. The figures from
—999999 to +999999 (unit: 0.01 mm (other than DD motor) and 0.001° (DD motor)) can be set in PLC.
However, set the position data within the soft stroke range (0 to effective stroke length) for the actuator
concerned.

® The specified position No. and completed position No. are expressed using 1-word (16 bits) binary data.
The figures from 0 to 767 can be set in PLC. However, set the position No. for which the operation
conditions have been set in advance using the teaching tools such as PC software.

PLC output
Address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits

>

n+0, n+1 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Target Position
(lower word)

n+2, n+3 b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Target Position
(upper word)

When the target position is shown using the negative figure, it is expressed using the
complement of 2.

n+4,n*5 115 H14 b13 b12 b1l b10 b b3 b2 bl bo

©
O
(e¢}
O
~l
o
(o)}
O
o
o
o

Specified | | | | | ‘ E ﬁ R || @ 238l
Position Gl oo o
Number (ﬁ_) %.) 8 A e e
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
= | Q Q + 1 |
Controlsignal | &£ | Q| | | | | Q| | Qé 0| § RGN Z |5
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—
EtherCAT.

Address (* “n” shows the node address of each axis.)

n+0, n+1

1 word = 2 bytes =16 bits

< >

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bO

Current Position
(lower)

n+2, n+3

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b

Current Position

(upper)
When the target position is shown using the negative figure, it is expressed using the
complement of 2.
N*4,0*5 115 p14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
N Y X | ©
Completed|||‘|‘55\3§§§§g§§§
Position No. =2/ 2|2|ad|a|/a|aaxja | Qa
n+6, n+7

b15 b14 b13 b12 b11 b10 b9 b8 b7

o
»
o
13
o
a
o
@
o
N
o
—
o
o

Status signal

~

) o | oYY oo | Q1 wialao

okl z|Y zY gle|3|slz|l>|3|3]2]5
= o) 2w 210

= w gledlolx|=|<|3 n | Z L |

b|rlo| NN 2|F|2|ao|g & S| I |
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I/0O signal assignments
(* In the table, ON indicates that the applicable bit is “1,” while OFF indicates that the applicable

bit is “0.”)

Signal type

Bit

Symbol

Description

Details

Target position

32-bit data

32-bit signed integer.

Specify the target position on the absolute coordinates.

The unit is 0.01 mm (other than DD motor) and 0.001° (DD

motor), while the specifiable range is -999999 to 999999.

(Example) To set +25.40 mm, specify “2540.”

If the entered value exceeds the range of soft limit parameters

(within 0.2 mm inside of the parameter values), the movement

will be limited to within the range of soft limits (within 0.2 mm

inside of the parameter values).

* If this data is entered using a hexadecimal, enter a negative
value as a compliment of 2.

4.8 (1)

Specified position

number

16-bit data

PC1to
PC512

16-bit integer.

To operate the actuator, position data is needed for which
operation conditions have already been entered using the
teaching tools such as PC.

Use this register to specify the position number for which data
has been entered.

The specifiable range is 0 to 767.

If an out-of-range value is specified or the specified position
number is not yet set, an alarm will occur when the start signal
is turned ON.

4.8 (1)

PLC output

Control signal

b15

BKRL

Forced brake release: The brake is released when the signal
turns ON.

4.6.11 (18)

b14

RMOD

Operation mode: AUTO mode when the signal is OFF, or
MANU mode when the signal is ON.

4.6.11 (19)

b13

b12

Cannot be used.

b11

PMOD

Position/simple direct switching: Position mode when the signal
is OFF, or simple direct mode when the signal is ON.

4.6.11 (20)

b10

Cannot be used.

b9

CLBR

Load cell calibration command: Calibration is performed when
this signal turns ON.

4.6.11 (32)

b8

JOG+

+Jog: The actuator moves in the direction opposite home when
the signal is ON.

4.6.11 (13)

b7

JOG-

-Jog: The actuator moves in the direction of home when the
signal is ON.

4.6.11 (13)

b6

JVEL

Jog speed/inching distance switching: Parameter No. 26, “Jog
speed” and parameter No. 48, “Inching distance” are used
when the signal is OFF, or parameter No. 47, “Jog speed 2”
and parameter No. 49, “Inching distance 2” are used when the
signal is ON.

4.6.11 (14)

b5

JISL

Jog/inching switching: Jog operation when the signal is OFF, or
inching operation when the signal is ON.

4.6.11 (15)

b4

SON

Servo ON command: The servo is ON when the signal is ON.

4.6.11 (5)

b3

RES

Reset: A reset is performed when the signal turns ON.

4.6.11 (4)

b2

STP

Pause: A pause command is issued when the signal turns ON.

4.6.11 (11)

b1

HOME

Home return: A home return command is issued when the
signal turns ON.

4.6.11 (8)

b0

CSTR

Positioning start: A move command is issued when the signal
turns ON.

4.6.11(7)
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(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit Symbol Contents Details
Current Position: 32-bit signed Integer.
Current The unit is 0.01 mm (other than DD motor) and 0.001° (DD motor).
Position 32-bit - (Example) Reading:000003FF4=1023 (decimal)=10.23mm 4.8 (1)
* When the value is read in hexadecimal notation, the negative figure is
expressed as a complement of 2.
16-bit integer
It is moved to the target position and the positioning completed position
Completed - e .
Position No No. within the positioning band is output.
(Simple | 16-bit PM1 to |In the case that the position movement has not been performed at all, or 48 (1)
aIar?n PM512 |during the movement, “0” is output. '
code) When an alarm is issued (in the case that the status signal ALM is “ON”),
the simplified alarm code (Refer to the Operation Manual for the controller
main body) is output.
b15 EMGS (E)rr:jlergency stop: An emergency stop is actuated when this signal turns 46.11(2)
b14 PWR | Controller ready : This signal turns ON when the controller becomes ready. | 4.6.11 (1)
b13 CEND Logd cgll cghbratlon complete: This signal turns ON when the load cell 46.11 (32)
calibration is complete.
b12 ZONE1 | Zone 1:*ON” for the current position within the zone set range 4.6.11(12)
PZONE and ZONEZ2 can be switched in Parameter No.149.
No.149 = 0 Position zone : This signal turns ON when the current position
PZONE/ o o .
b11 ZONE2 is inside the specified position zone. 4.6.11 (12)
g No.149 = 1 Zone2 : This signal turns ON when the current position
£ is inside the specified zone.
g Load output judgment:
When this signal is ON, the specified load output judgment has been
b10 LOAD reached. If the signal is OFF, it is not yet reached. 46.11(26)
(For details, refer to the operation manual for your controller.)
Torque level:
When this signal is ON, the specified torque level has been reached. If the
Status b9 TRQS signal is OFF, it is not yet reached. 46.11(27)
code (For details, refer to the operation manual for your controller.)
Operation Mode Status:
b8 RMDS | This signal is OFF when the current mode is AUTO, or ON when the 4.6.11 (19)
current mode is MANU.
Absolute battery voltage low warning: This signal turns ON when the
b7 BALM voltage drops. 4.6.11 (28)
Push-motion operation in progress: The signal is ON when the
b6 PUSHS Push-motion operation in progress. 4.6.11(25)
b5 PSFL Pressing a.md a Miss: ThIS S|gna! turns ON when the actuator missed the 4611 (23)
work part in push-motion operation.
b4 SV Operation preparation end: This signal turns ON when the servo turns ON. | 4.6.11 (5)
b3 ALM | Alarm: This signal turns ON when an alarm occurs. 4.6.11 (3)
b2 MOVE | Moving Signal: This signal remains ON while the actuator is moving. 4.6.11 (9)
b1 HEND Home return completion: This signal turns ON when home return is 4611 (6)
completed.
bo PEND Positioning completion signal: This signal turns ON when positioning is 4.6.11 (10)
completed.
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J1A1] EtherCAT.

4.6.8 Half Direct Value Mode (Number of Occupied Bytes: 16)

(Note) This mode is applicable only for SCON-CA/CB.

In this mode, the actuator is operated by means of force control (push-motion operation based on feedback
of load cell values) and also by specifying the target position, positioning band, speed,
acceleration/deceleration and push current directly as numerical values. Set each value in the 1/O areas.
When the zone function is used, set it using the parameter Nos. 1, 2, 23 and 24.

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the
following table.

o:Direct control
ROBO cylinder function A:Indirect control Remark
x:Disable

Home-return operation
Positioning operation
Speed and acceleration /
deceleration setting
Pitch feed (inching)
Pressing Operation

Speed change during the
movement

Operation at different
acceleration and deceleration

Pause ©)
Zone signal output A Parameters must be set.
PIO pattern selection X

O |[O]|O] O |00

x

(1) PLC address configuration (* “n” shows the node address of each axis.)

Parameter SCON-CA/CB side PLC side output SCON-CA/CB side PLC side input
No.84 input register address (bytes) output register address (bytes)
s n+0, n+1 o n+0, n+1
Target Position n+2 n+3 Current Position n+2, n+3
T n+4, n+5 n+4, n+5
Positioning Band N6, n+7 Current Load n+6. n+7
6 Velocity n+8, n+9 n+8, n+9
i C t Speed
Acceleration/ n+10, n+11 urrent spee n+10, n+11
Deceleration
Pressing urentLimit | 1412, n+13 Alarm Code n+12, n+13
alue
Control signal n+14, n+15 Status Signal n+14, n+15

(Note) Be careful of using duplicated node addresses.
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(2)

I/0 Signal Allocation for each Axis
The /O signals of each axis consist of one input word (8 words = 16 bytes) and one output word in the 1/0
areas.

® The control signals and status signals are ON/OFF signals in units of bit.

® The target position and current position are expressed using 2-word (32 bits) binary data. The figures from
—999999 to +999999 (unit: 0.01 mm (other than DD motor) and 0.001° (DD motor)) can be set in PLC.
However, set the position data within the soft stroke range (0 to effective stroke length) for the actuator
concerned.

® Set the positioning band. The positioning band is expressed using 2-word (32 bits) binary data. The
figures from 1 to +999999 (unit: 0.01 mm (other than DD motor) and 0.001° (DD motor)) can be set in
PLC.

® The speed is a 1-word (16-bit) binary data. Although values from 0 to +65535 (unit: 1.0 mm/sec or 0.1
mm/sec) can be handled by the PLC, set a value not exceeding the maximum speed of the applicable
actuator.
Parameter No. 159, FB Half Direct Mode Speed Unit, determines the unit of measure.

Parameter No.159 setting value | Speed setting unit
0 1.0 mm/sec
1 0.1 mm/sec

® The Acceleration/Deceleration is expressed using 1-word (16 bits) binary data. The figures from 1 to 999
(Unit: 0.01G) can be set in PLC. However, set the value that does not exceed the max.
acceleration/deceleration value for the actuator in question.

® The pressing current limit value is expressed using 1-word (16 bits) binary data. The figures from 0 (0%)
to 510 (200%) can be set in PLC. However, set the value within the settable range for the pressing current

limit value (Refer to the Catalog or Operation Manual for the actuator) for the actuator concerned.

Set Value 0 127 255 510
I I I |
I I I I

Push-motion current-limiting value 0% 50% 100% 200%

® The current load is 2-word (32-bit) binary data (unit: 0.01 N).
® The current speed is expressed using 2-word (32 bits) binary data (Unit: 0.01mm/sec).
® The alarm code is expressed using 1-word (16 bits) binary data.
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4. SCON-CA/CB/CGB/CAL/ICGAL

J1A1] EtherCAT.

PLC output
Address (* “n” shows the node address of each axis.)
1 word = 2 bytes =16 bits

N

n+0, n+1 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl boO

Target Position
(lower word)

n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Target Position

(upper word)
When the target position is shown using the negative figure, it is expressed using the
complement of 2.
n+4, n+5 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Positioning @ | | | ©| 0o =
band R 81218/ 382883y elelv|n-
(upperword) | & | 2 | ® | ¥ | & | — o
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 Dbl b
Positioning % I g ©
band T O O I =R
(lower word) - A )
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bo
00 <t
Speed 5 ; ; 2 S} S 5 g g © ™ = [ee] < N —

n+10,n+11  p95 h14 Hb13 b12 b11 b1O0 b9 b8 b7 bé b5 b4 b3 b2 bl bo

Acceleration/
deceleration | | | | |

1.024
512
256
128

64

32

16
8
4
2
1

n+12, n+13 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Push-current © | ©| 4|~ ©

limiting value | | | | | | Q|3 || 2| |||

n+14,n+15  p15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
= Q L Y + | 1 Ll a4

Control signal | & | Q % Q|3 olo|d R =5
m Y o O Q Q = = ") a4 n X a
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PLC input

—
EtherCAT.

Address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits

L

n*0,n*1 1115 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Current Position
(lower word)
n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Current Position
(upper word)

If the current position is a negative value, it is expressed by a 2's complement.

. 1 Word = 2 bytes =16 bits R
n+4, n+5 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Current load
(lower word)
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Current load
(upper word)

If the current load is a negative value, it is expressed by a 2’s complement.
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Current speed
(lower word)
n+10, 0411 115 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bs b3 b2 bl bO
Current speed
(upper word)

If the current speed is a negative value, it is expressed by a 2's complement.
12,0413 b15 b14 b13 b12 b1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Alarm code
n+14ton+15 p15 Hb14 13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

) N ) %) w | o | m
Statussignalg§§§||%%§£%5§855

o829 OB & 2 & <=z
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4. SCON-CA/CB/CGB/CAL/ICGAL

1A

—
EtherCAT.

(3) /O signal assignment(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”".)

Signal Type

Bit

Symbol

Contents

Details

Target
Position

32-bit
data

32-bit signed Integer.

Set the target position on the absolute coordinates.

The unitis 0.01 mm (other than DD motor) and 0.001° (DD

motor), while the specifiable range is -999999 to 999999.

(Example) When it is “+25.41mm”, set it as “2541”.

If the value larger than the value (0.2mm) inside the soft limit for

the parameter, the movement would be limited to the inside the

soft limit (0.2mm).

*When the input is performed in hexadecimal notation, input the
negative value using a complement of 2.

4.8(2)

Positioning
Band

32-bit
data

32-bit integer

The unitis 0.01 mm (other than DD motor) and 0.001° (DD

motor), while the specifiable range is 1 to 999999.

(Example) When it is “25.40mm”, set it as “2540”. This register

value has two meanings depending on the operation type.

1) In the case of positioning operation, it shows the allowable
range from the target position that is regarded as the
positioning completion.

2) In the case of pressing operation, it shows the pressing width
value. Specify the normal operation or pressing operation using
the “PUSH” control signal setting.

4.8 (2)

PLC Output

Velocity

16-bit
data

16-bit integer.

Specify the speed at which to move the actuator.

Designate the unit of 1.0mm/sec or 0.1mm/sec.

The settable range is 0 to 65535.

Deceleration stop if and to specify in motion 0. It under
suspension, it will remain stopped on the spot.

Unit of measure is selected by Parameter No. 159 FB Half Direct
Mode Speed Unit.

(Example) In the case of the unit of 1.0mm/sec:

To set 254.0 mm/sec, specify “254.”

If a move command is issued by specifying a value exceeding the
maximum speed, an alarm will occur.

4.8 (2)

Acceleration/
Deceleration

16-bit
data

16-bit integer

Specify the acceleration / deceleration at which to move the
actuator (the acceleration and deceleration will be the same
value).

The unitis 0.01G and settable range is 1 to 999.

(Example) To set “0.30 G”, specify “30”.

If a move command is issued by specifying “0” or any value
exceeding the maximum acceleration or deceleration, an alarm
will occur.

4.8 (2)
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—
EtherCAT.

(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit Symbol Contents Details
16-bit integer
Specify the current-limiting value to be used during push-motion
Pressing operation.
Current 16-bit ) The allowable specification range is 0 (0%) to 255 (100%). 48 (2)
Limit data The actual settable range varies depending on each actuator.(Refer '
Value to the catalog or Operation Manual for the actuator.) If a move
command is issued by specifying a value exceeding the maximum
push-motion current, an alarm will occur.
b15 BKRL |Forced brake release: When it is turned ON, the brake is released. 4.6.11 (18)
Operating mode selector: The AUTO mode is selected when this
b14 RMOD |signal is OFF, and the MANU mode is selected when the signal is 4.6.11 (19)
ON.
Push direction specification:
“OFF” for the direction reducing the positioning band from the target
b13 DIR |position, 4.6.11 (22)
“ON” for the direction adding the positioning band to the target
position
Push-motion specification: Positioning operation is performed when
b12 PUSH |this signal is OFF, and push-motion operation is performed when the | 4.6.11 (21)
= signal is ON.
g b11 )
8 - Unavailable -
o b10
o b9 CLBR Lpad cell calibration command: Calibration is performed when this 46.11(32)
signal turns ON.
%qntr()ll b8 JOG+ |+ Jog: “ON” for Movement in the Opposite Direction of Home 4.6.11 (13)
igna
9 b7 JOG- |-Jog: “ON” for Movement to the Home Direction 4.6.11 (13)
Jog-speed/inch-distance switching:
The values set in parameter No. 26, “Jog speed” and parameter No.
b6 JVEL |48, “Inch distance” are used when this signal is OFF, and the values | 4.6.11 (14)
set in parameter No. 47, “Jog speed 2” and parameter No. 49, “Inch
distance 2” are used when the signal is ON.
Jog/inch switching:
b5 JISL |Jog operation is performed when this signal is OFF, and inch 4.6.11 (15)
operation is performed when the signal is ON.
b4 SON |Servo ON Command: The servo turns ON when this signal turns ON. | 4.6.11 (5)
b3 RES |Reset: A reset is performed when this signal turns ON. 4.6.11 (4)
b2 STP |Pause: A pause command is issued when this signal turns ON. 4.6.11 (11)
b1 HOME Home return: A home-return command is issued when this signal 46.11(6)
turns ON.
b0 DSTR tFl’J?rs:g%n,\ung Command: A move command is issued when this signal 46.11(8)
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1A

(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

—
EtherCAT.

Signal Type Bit Symbol Contents Details
32-bit signed integer indicating the current position
The unit is 0.01 mm (other than DD motor) and 0.001° DD motor).
Current 32-bit ) (Example) Reading:000003FF1=1023 (decimal) 48 (2)
Position data =10.23mm ’
* When the value is read in hexadecimal notation, the negative figure is
expressed as a complement of 2.
32-bit signed integer indicating the current position
Current 32-bit ) The setting unitis 0.01N. 48 (2)
Load data * When the value is read in hexadecimal notation, the negative figure is ’
expressed as a complement of 2.
32-bit signed integer indicating the current position
The current speed is indicated.
Positive value: The actuator is moving in the direction opposite home.
Current 32-bit Negative value: The actuator is moving in the direction of home.
Speed data - The setting unit is 0.01mm/sec. 4.8 (2)
P (Example) Reading:000003FFy=1023 (decimal)
=10.23mm/sec
* When the value is read in hexadecimal notation, the negative figure is
expressed as a complement of 2.
16-bit integer
16-bit When an alarm is issued, the alarm code is output.
Alarm Code data - When any alarm is not issued, it is “O4”. 4.8 (2)
Refer to the Operation Manual for the controller main body for the details
of the alarms.

- b15 EMGS (E)r;ergency stop: An emergency stop is actuated when this signal turns 46.11(2)

a - —

(_i b14 PWR Controller ready : This signal turns ON when the controller becomes 46.11 (1)

S ready.

o b13 | ZONE2 |Zone 2:*ON” for the current position within the zone set range 4.6.11(12)
b12 | ZONE1 |Zone 1:“ON” for the current position within the zone set range 4.6.11(12)
b11

- Unavailable -

b10

b9 CEND Load cell calibration is complete: This signal turns ON when calibration is 46.11(32)
complete.
Operation Mode Status:

b8 RMDS | This signal is OFF when the current mode is AUTO, or ON when the 4.6.11 (19)

Status current mode is MANU.
Signal b7 BALM | Absolute battery voltage low warning: This signal turns ON when the 4611

voltage drops (28)

b6 PUSHS Push-motion operation in progress: The signal is ON when the 4.6.11
Push-motion operation in progress. (25)

b5 PSEL Pressing and a Miss: Th|§ signal tur_ns ON when the actuator missed 46.11(23)
the work part in push-motion operation.

b4 sV gﬁeratlon preparation end: This signal turns ON when the servo turns 4.6.11 (5)

b3 ALM Alarm: This signal turns ON when an alarm occurs. 4.6.11 (3)

b2 MOVE | Moving Signal: This signal remains ON while the actuator is moving. 4.6.11 (9)

b1 HEND Home return completion: This signal turns ON when home return is 46.11 (6)
completed.

b0 PEND Positioning completion signal: This signal turns ON when positioning is 4611 (10)
completed.
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4.6.9

Remote I/O Mode 2 (Number of Occupied Bytes: 12)
(Note) This mode is applicable only for SCON-CA/CB.

In this mode, force control (feedback pressing of load cell values) is used in addition to the remote I/O mode
2 function for operation.
Set the position data using the teaching tools such as RC PC software.

The number of operable positions varies depending on the parameter No. 25 “PIO Pattern” setting.

This mode is the same as the remote I/O mode, but the current-position read function and command-current
read function are also available.

The features of each PIO pattern are shown below. (Refer to Operation Manual for the controller main body
for more information)

par\e/lra‘rtj;esrel\tlg.] o5 Operation Mode I/O Specification
0 Positioning mode 64 positioning points and two zone output points are available.
1 Teaching mode 64 positioning points and one zone output point are available.
Positioning operation and jog operation are supported.
The current position can be written to a specified position.
2 256-point mode 256 positioning points and one zone output point are available.
3 512-point mode 512 positioning points are available. There are no zone outputs.
4 Electromagnetic valve |7 positioning points and two zone output points are available.
mode 1 The direct operation command is available for each position No.
A position complete signal is output for each position number.
5 Electromagnetic valve |3 positioning points and two zone output points are available.
mode 2 The actuator is operated by specifying forward, backward and intermediate
position commands.
A position complete signal is output separately for the front end, rear end and
intermediate position.
6 Force control mode 1 |32 positioning points, one zone output point
(when a dedicated load
cell is used)
7 Force control mode 2 |5 positioning points, one zone output point
(when a dedicated load | An operation command can be specified directly for each position number.
cell is used) A positioning complete signal is output for each position number.

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the

following table.

PIO pattern
ROBO cylinder function (F)’.ositioning jl'éaching 356-p0int 2.12-p0int éolenoid g.olenoid Ebrce control ;.orce control

mode mode mode mode valve mode 1 | valve mode 2 | mode 1 mode 2
Home return operation O O O O O X O O
Positioning operation O O O O O O O O
Speed &
acceleration/deceleration (@) ) O ) O @) ¢) @)
setting
Pitch feed (inching) ©) ) ©) ) ) O @) O
Push-motion operation O O O O O X O O
Speed change during o o o o « o o «
movement
Operation at different
acceleration and O O O O O O O O
deceleration
Pause O O O e} O O (*1) [} o
Zone signal output O O O X O O O O
P1O pattern selection (set o o o o o o o o
by parameter)

O: Supported, x: Not supported
(*1) ltis available when the parameter No. 27 “Movement Command Type” is set to “0”.

Turning “OFF” the “Movement Command” can stop the system temporarily.
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4. SCON-CA/CB/CGB/CAL/ICGAL

'A | EtherCAT.

PLC address configuration (* “n” shows the node address of each axis.)

Parameter SCON-CA/CB side PLC side output SCON-CA/CB side PLC side input
No. 84 DI and input register address (bytes) DO and output register address (bytes)

Port number 0 to 15 n+0, n+1 Port number 0 to 15 n+0, n+1

n+2, n+3 Occupied area n+2, n+3

7 n*4, n+S Current position n+d4, n+5

Occupied area n+6, n+7 n+6, n+7

015, [ Current load n+8, n+9

n+10, n+11 n+10, n+11

(Note) The areas denoted by cannot be used for any other purpose.
Also, exercise caution to avoid node address duplication.

(2) 1/O Signal Allocation for each Axis
The 1/0O signals of each axis consist of one input word (6 words = 12 bytes) and one output word in the 1/0
areas.
® The areas controlled by port number are controlled using ON/OFF bit signals.
® The current position is a 2-word (32-bit) binary data (unit: 0.01 mm (other than DD motor) and 0.001° (DD
motor)).
® The current load is a 2-word (32-bit) binary data (unit: 0.01N).

PLC output
Address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits

ntOn+1 ' r £ p ¢ B A 9 8 7 6 5 4 3 2 1 0
Controller
input port LIS 2N Qleo|o|l~lO0 |||l —-]| O
number
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PLC input

Address (* “n” shows the node address of each axis.)

—
EtherCAT.

1 word = 2 bytes =16 bits

n0,n*1 ' r f D Cc B A 9 8 7 6 5 4 3 2 1 0
Controller
outputport | 2 | T |2 |1 N | Z | Qo 0|~  ©|w|s|®m|n|—]| O
number
n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Cannot be
used
n+4, n+5 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Current Position
(lower word)
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b
Current Position
(upper word)
When the current position is shown using the negative figure, it is expressed using the
complement of 2.
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Current Load
(lower word)

n+10, n+11

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5

b4

b3 b2 bl DO

Current Load
(upper word)

When the current load is shown using the negative figure, it is expressed using the
complement of 2.
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IAI

The signal allocation for the Command Current and Current Position, is shown in the following table.

—
EtherCAT.

I/0O signal assignment
For the signal assignments corresponding to each PIlO pattern, refer to the 1/0 signal assignments for the
remote 1/0O mode explained in 4.6.2 (3).

Signal Type Bit Symbol Contents Details
32-bit signed integer
The unit is 0.01 mm (other than DD motor) and 0.001°
Current (DD motor).
- I 32-bit data - (Example) Reading:000003FF4=1023 (decimal) -
5 Position _
g =10.23mm
= * When the value is read in hexadecimal notation, the
9 negative figure is expressed as a complement of 2.
o e ;
32-bit signed integer
Current 32-bit data ) The setting unit is 0.01N. )
Load * When the value is read in hexadecimal notation, the
negative figure is expressed as a complement of 2.
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4.6.10 Half Direct Value Mode 3 (Number of Occupied Bytes: 16)

In this mode, the jog function in the half direct numerical mode is not available, but the vibration damping
parameter set can be changed. Set each value in the I/O areas. When the zone function is used, set it using
the parameter Nos. 1, 2, 23 and 24.

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the
following table.

ROBO cylinder function

x:Disable

O:Direct control
A:Indirect control

Remark

Home-return operation

Positioning operation

Speed and acceleration /
deceleration setting

Pitch feed (inching)

Pressing Operation

Speed change during the
movement

O |0|0| O |00

Operation at different
acceleration and deceleration

Pause

Zone signal output

Parameters must be set.

PIO pattern selection

x |>|O| x

(1) PLC address configuration (* “n” shows the node address of each axis.)

Parameter SCON-CA/CB/CAL side PLC side output SCON-CA/CB/CAL side PLC side input
No.84 input register address (bytes) output register address (bytes)
. n+0, n+1 - n+0, n+1
Target Position n+2 n+3 Current Position n+2 n+3
Positioning Band n+4, n+5 Command Current n+4, n+5
n+6, n+7 n+6, n+7
8 Velocity n+8, n+9 n+8, n+9
i t
Acceleration/ n+10. n+11 Current Speed 410, n+11
Deceleration
Pressing Current Limit Value n+12, n+13 Alarm Code n+12, n+13
Control signal n+14, n+15 Status Signal n+14, n+15

(Note) Be careful of using duplicated node addresses.
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J1A1] EtherCAT.
(2)

220

I/0 Signal Allocation for each Axis
The I/O signals of each axis consist of one input word (8 words = 16 bytes) and one output word in the I/O
areas.

® The control signals and status signals are ON/OFF signals in units of bit.

® The target position and current position are expressed using 2-word (32 bits) binary data. The figures from
—999999 to +999999 (unit: 0.01 mm (other than DD motor) and 0.001° (DD motor)) can be set in PLC.
However, set the position data within the soft stroke range (0 to effective stroke length) for the actuator
concerned.

® Set the positioning band. The positioning band is expressed using 2-word (32 bits) binary data. The
figures from 1 to +999999 (unit: 0.01 mm (other than DD motor) and 0.001° (DD motor)) can be set in
PLC.

® The speed is a 1-word (16-bit) binary data. Although values from 0 to +65535 (unit: 1.0 mm/sec or 0.1
mm/sec) can be handled by the PLC, set a value not exceeding the maximum speed of the applicable
actuator.
Parameter No. 159, FB Half Direct Mode Speed Unit, determines the unit of measure.

Parameter No.159 setting value | Speed setting unit
0 1.0 mm/sec
1 0.1 mm/sec

® The Acceleration/Deceleration is expressed using 1-word (16 bits) binary data. The figures from 1 to 999
(Unit: 0.01G) can be set in PLC. However, set the value that does not exceed the max.
acceleration/deceleration value for the actuator in question.

® The pressing current limit value is expressed using 1-word (16 bits) binary data. The figures from 0 (0%)
to 510 (200%) can be set in PLC. However, set the value within the settable range for the pressing current
limit value (Refer to the Catalog or Operation Manual for the actuator) for the actuator concerned.

Set Value 0 127 255 510
I I I |
I I I I

Push-motion current-limiting value 0% 50% 100% 200%

® The command current is expressed using 2-word (32 bits) binary data (Unit: 1mA).
® The current speed is expressed using 2-word (32 bits) binary data (Unit: 0.01mm/sec).
® The alarm code is expressed using 1-word (16 bits) binary data.



1A

PLC output

Address (* “n” shows the node address of each axis.)

n+0, n+1

—
EtherCAT.

1 word = 2 bytes =16 bits

N

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

Target Position
(lower word)

n+2, n+3

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Target Position

(upper word)
When the target position is shown using the negative figure, it is expressed using the
complement of 2.
n+4, n+5 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Positioning IS | ©] 0| <
band E § @ % ?5 S % § g DI S| L] o] | |
(lowerword) | » | = | ® | ¥ | N | —
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Positioning eI Nlg
band T - e [
(upper word) N9 @3
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
| | © | o =
Speed |~ ® | 2|2 I Y8 Y 8RR TV 9 0w ol
N O &S| | & =] YT
n+10,n+11  p15 b14 bH13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Acceleration/ Sl ool o 4+ ol o
deceleration | | | | | 1| ]| Sl s || |e| o~ 2~ o
n+11,n+12  b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Push-current Q| X 5| | © —
limiting value | | | | | | R 2|8 |2 v«
n+13,n+14  p15 b14 H13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
[m)] — — L a4
Control signal g ol x| % 7 %) O § BRI A= =
) 5 e RCHRGH - = n | x| un % a)
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J1A1] EtherCAT.

PLC input
Address (* “n” shows the node address of each axis.)

1 word = 2 bytes =16 bits

n+0, n+1 b15 b14 b13 b12 bl1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Current Position
(lower word)

n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b

Current Position
(upper word)

When the current position is shown using the negative figure, it is expressed using the
complement of 2.

n+4, n+5 b15 b14 b13 b12 bl1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Command QI I | © | o =
Current R 213831318 % § g SIS L o | | N
(lower word) | & 2o | ||
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bO
Command | ¥ R 9
Current I DO B e 1
(upper word) N Q|23
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Current Speed
(lower word)
n+10,n+11 " 15 p14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Current Speed
(upper word)

When the current speed is shown using the negative figure, it is expressed using the
complement of 2.

n+11, n+12 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Alarm code

n+13, n+14 b

—_
o
O
—_—
~
O
—
w
O
—_—
N

b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Status signal

HEND
PEND

EMGS
PWR
ZONE?2
ZONE1
RMDS
BALM
PSFL
SV
ALM
MOVE
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(3) /O signal assignment(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”".)
Signal Type Bit Symbol Contents Details
32-bit signed Integer.
Set the target position on the absolute coordinates.
The unitis 0.01 mm (other than DD motor) and 0.001° (DD
motor), while the specifiable range is -999999 to 999999.
Target 32-bit ) (Example) When it is “+25.41mm”, set it as “2541”. 48 (2)
Position data If the value larger than the value (0.2mm) inside the soft limit for '
the parameter, the movement would be limited to the inside the
soft limit (0.2mm).
*When the input is performed in hexadecimal notation, input the
negative value using a complement of 2.
32-bit integer
The unitis 0.01 mm (other than DD motor) and 0.001° (DD
motor), while the specifiable range is 1 to 999999.
(Example) When it is “25.40mm”, set it as “2540”. This register
Positioning | 32-bit value has two meaniln.gs .depending on .the operation type.
- 1) In the case of positioning operation, it shows the allowable 4.8 (2)
Band data s ;
range from the target position, that is regarded as the
positioning completion.
2) In the case of pressing operation, it shows the pressing width
é value. Specify the normal operation or pressing operation using
g the “PUSH” control signal setting.
O 16-bit integer.
o Specify the speed at which to move the actuator.
Designate the unit of 1.0mm/sec or 0.1mm/sec.
The settable range is 0 to 65535.
Deceleration stop if and to specify in motion 0. It under
. 16-bit suspension, it will remain stopped on the spot.
Velocity data ) Unit of measure is selected by Parameter No. 159 FB Half Direct 48(2)
Mode Speed Unit.
(Example) In the case of the unit of 1.0mm/sec:
To set 254.0 mm/sec, specify “254.”
If a move command is issued by specifying a value exceeding the
maximum speed, an alarm will occur.
16-bit integer
Specify the acceleration / deceleration at which to move the
actuator (the acceleration and deceleration will be the same
. . value).
g‘;ccee'f;fatl;”r: 1 dGa'gt - |The unitis 0.01G and settable range is 1 to 999. 4.8 (2)
(Example) To set “0.30 G”, specify “30".
If a move command is issued by specifying “0” or any value
exceeding the maximum acceleration or deceleration, an alarm
will occur.
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EtherCAT.

(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal type Bit Symbol Description Details
16-bit integer.
Specify the current-limiting value during push-motion
operation.
Push-current 16-bit data ) The specified range is 0 (0%) to 255 (100%). 48(2)
limiting value The actual specifiable range varies with each actuator. (Refer ’
to the catalog or operation manual for each actuator.)
If a move command is issued by specifying a value exceeding
the maximum push current value, an alarm will occur.
b15 BKRL Forced brake release: The brake is released when the signal 46.11(18)
turns ON.
Operation mode: AUTO mode when the signal is OFF, or
b14 RMOD MANU mode when the signal is ON. 4.6.11 (19)
Push direction specification:
When the signal is OFF, the direction of the position obtained
b13 DIR SZ:(;Jbtractlng the positioning band from the target position is 46.11(22)
When the signal is ON, the direction of the position obtained
by adding the positioning band to the target position is used.
Push specification: Positioning operation when the signal is
b12 PUSH OFF, or push-motion operation when the signal is ON. 46.11(21)
= Servo gain Select the servo gain parameter set to be
=3 b11 GSL1 |parameter set used.
3 selection 1 GSL1 GSLO Function
8 s . OFF OFF Select parameter set 0. 4.6.11 (33)
o ervo gain OFF ON Select parameter set 1.
b10 GSLO | parameter set ON OFF Select parameter set 2.
Control signal selection 0 ON ON Select parameter set 3.
Vibration Select the vibration damping control
b9 NTC1 | damping control arameter set to be used.
mode selection 1 || NTC1 NTCO Function
OFF OFF Do not use vibration 4.6.11 (29)
Vibration damping control. o
b8 NTCO |damping control OFF ON Select parameter set 1.
mode selection 0 || ON OFF Select parameter set 2.
ON ON Select parameter set 3.
b7
b6 - Cannot be used. -
b5
b4 SON Servo ON command: The servo is ON when the signal is ON. | 4.6.11 (5)
b3 RES Reset: A reset is performed when the signal turns ON. 4.6.11 (4)
b2 STP Pause: A pause command is issued when the signal turns ON. | 4.6.11 (11)
b1 HOME I-!ome return: A home return command is issued when the 4611 (6)
signal turns ON.
b0 DSTR Positioning start command: A move command is issued when 46.11(8)

the signal turns ON.
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(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit Symbol Contents Details
32-bit signed integer indicating the current position
The unit is 0.01 mm (other than DD motor) and 0.001° (DD motor).
Current 32-bit ) (Example) Reading:000003FFH{=1023 (decimal) 48(2)
Position data =10.23mm ’
* When the value is read in hexadecimal notation, the negative figure is
expressed as a complement of 2.
32-bit integer
i The electrical current presently specified by a command is indicated.
Cgrl:lrrrr;;r:d %Zagt - The setting unit is mA. 4.8 (2)
(Example) Reading:000003FFy=1023 (decimal)
=1023mA
32-bit signed integer indicating the current position
The current speed is indicated.
Positive value: The actuator is moving in the direction opposite home.
Current 30-pit Negative value: The actuator is moving in the direction of home.
Speed data - The setting unit is 0.01mm/sec. 4.8 (2)
P (Example) Reading:000003FFH=1023 (decimal)
=10.23mm/sec
* When the value is read in hexadecimal notation, the negative figure is
expressed as a complement of 2.
16-bit integer
16-bit When an alarm is issued, the alarm code is output.
Alarm Code data - When any alarm is not issued, it is “On”. 4.8 (2)
Refer to the Operation Manual for the controller main body for the details
of the alarms.
§ b15 EMGS (E)rr:]ergency stop: An emergency stop is actuated when this signal turns 46.11(2)
é b14 PWR Controller ready : This signal turns ON when the controller becomes 4611 (1)
ready.
b13 | ZONE2 |Zone 2:“ON” for the current position within the zone set range 4.6.11 (12)
b12 | ZONE1 |Zone 1:“ON” for the current position within the zone set range 4.6.11 (12)
b11
b10 - Unavailable -
b9
Operation Mode Status:
b8 RMDS | This signal is OFF when the current mode is AUTO, or ON when the 4.6.11 (19)
Status current mode is MANU.
Signal ina- This si
b7 BALM Absolute battery voltage low warning: This signal turns ON when 4611 (28)
the voltage drops.
b6 - Unavailable -
b5 PSFL Pressing and a Miss: Th|§ signal turps ON when the actuator missed 46.11(23)
the work part in push-motion operation.
ba sV glp\)leratlon preparation end: This signal turns ON when the servo turns 4.6.11 (5)
b3 ALM Alarm: This signal turns ON when an alarm occurs. 4.6.11 (3)
b2 MOVE | Moving Signal: This signal remains ON while the actuator is moving. 4.6.11 (9)
b1 HEND Home return completion: This signal turns ON when home return is 4.6.11 (6)
completed.
bo PEND Positioning completion signal: This signal turns ON when positioning is 4.6.11 (10)
completed.
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J1A1] EtherCAT.

4.6.11 1/O Signal Controls and Function

(1)

(2)

(4)

226

*

ON indicates that the applicable bit signal is “1”, while OFF indicates that the bit signal is “0”.

The I/O control and functions used in the Position/Simplified Direct Value Modes 1 and 2, Half Direct
Value Modes 1 to 3 and Full Direct Value Mode, are described as follows. For the I/O signals for the
Remote 1/0 Modes 1 to 3, refer to the Operation Manual for the controller main body.

Controller ready (PWR) [PLC input signal

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

mFunction

Regardless of the alarm or servo conditions, when the controller initialization is completed normally after the
power injection and the controller can control the system, it is turned “ON”.

Even in the alarm condition, when the controller can control the system, it is turned “ON”.

Emergency stop (EMGS) |PLC input signal

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

mFunction

When the controller is stopped in an emergency (motor driving power is cut off), it is turned “ON”. When the
emergency stop status is cleared, it is turned “OFF”.

Alarm (ALM) [PLC input signal|

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

mFunction

When any error is detected and the protection circuit (function) is activated, this signal is turned “ON”.
When the cause of the alarm is eliminated and the reset signal is turned “ON”, the alarm is turned “OFF” in
the case that it is the alarm with the operation cancellation level.(In the case of the alarm with the cold start
level, re-injection of the power is required)

When the alarm is detected, the Status Indicator LED (Refer to 4.3, "EtherCAT(R) Interface”) on the front
surface of the controller illuminates in red.

Reset (RES) [PLC output signal

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

movements during pause conditions.

mFunction

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

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




J1A1] EtherCAT.

()

Servo ON Command (SON) [PLC output signall

Operation preparation end (SV) |PLC input signal

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

When “SON” signal is turned “ON”, the servo-motor is turned “ON”. When the servo-motor is turned ON, the
Status Indicator LED (Refer to 4.3, "EtherCAT(R) Interface”) on the front surface of the controller illuminates
in green.

The “SV” signal is synchronized with this LED.

mFunction

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

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

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

SON B
(PLC—>SCON) —

sV
(SCON—PLC)

227

avO2/1vI/893/92/VI-NOJS ¥



4. SCON-CA/CB/CGB/CAL/ICGAL

J1A1] EtherCAT.

(6)

Home return (HOME) |PLC output signal
Home return completion (HEND) |PLC input signall

Under Home return Operation (GHMS) |PLC input signall

When the “HOME” signal is turned “ON”, this command is processed at the startup (ON edge), and the
home return operation is performed automatically. During the home return operation, the “GHMS” signal is
turned “ON”.

When the “HEND” signal is turned “ON”, turn “OFF” the “HOME?” signal.

Once the “HEND” signal is turned “ON”, it can not be turned “OFF” until the power is turned “OFF” or the
“HOME?” signal is input again. Once the HEND signal is turned ON, it can not be turned OFF until the power
is turned OFF or the HOME signal is input again.

Even after the completion of the home return operation, when the “HOME” signal is turned “ON”, the home
return operation can be performed.

HOME
(PLC—SCON)
GHMS

(SCON—PLC)

HEND
(SCON—PLC)

<\

PEND
(SCON—PLC)

MOVE
(SCON—PLC)

Actuator operation T T

Mechanical end  Stopped at the home position

/Naution: In the Remote 1/0 Modes 1 to 3 and Position/Simplified Direct Value Modes 1 and 2, when the

positioning command is issued without performing the home return operation after the power
injection, the positioning is performed after the automatic home return operation.

Exercise caution that in the Half Direct Modes 1 to 3 or Full Direct Mode, issuing a positioning
command to a given position following the power on, without performing a home return first, will
generate an alarm “Error Code 83: ALARM HOME ABS (absolute position move command when
home return is not yet completed)” (operation-reset alarm).
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(7)

(8)

(9)

Positioning Start (CSTR):Used in the position/simple direct mode |PLC output signal

This signal is processed at the startup (ON edge) and the positioning is performed to the target position with
the specified position No. or set using the PLC's target position register.

Whether if the target position with the specified position No. is used or the setting using the PLC's target
position register is used, depends on the Control Signal b11: “Position/Simplified Direct Value Change-Over
(PMOD) Signal”.

e PMOD=OFF: Target position data for the specified position No. is used.

¢ PMOD=ON :Value for the target position set using the PLC's target position register is used.

When this signal is issued in the condition where the home return operation has not performed at all after
the power injection (HEND signal OFF), the positioning to the target position is performed after the home
return operation is performed automatically.

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

Target Position
(PLC—SCON) ><

CSTR
(PLC—SCON)

PEND S
(SCON—PLC)

Positioning Command (DSTR): Used in the half direct mode and full direct mode
|PLC output signal

This signal is processed at the startup (ON edge) and the positioning to the target position input in the
PLC's target position register is performed. When this signal is issued in the condition where the home
return operation has not performed at all after the power injection (HEND signal OFF), an alarm is issued
(Operation Cancellation Level).

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

Target Position
(PLC—SCON) ><

CSTR
(PLC—SCON)

PEND Y
(SCON—PLC)

Moving Signal (MOVE) |PLC input signal
This signal is turned ON while the actuator's slider or rod is moving.(Including the pressing or jog operation
after the home return operation)
After the completion of the positioning, home return or pressing operation, or during the pause condition,
this signal is turned “ON”".
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J1A1] EtherCAT.

(10) Positioning completion signal (PEND) |PLC input signal

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

Timing at which the position
complete signal turns ON
i Target Position

Travel \
: Time

—»—< Positioning Width

Velocity

When the servo-motor is turned ON from OFF condition, the positioning is performed with the position set
as the target position. Accordingly, this signal is turned “ON” and after that, when the positioning operation is
started with the home return (HOME) signal, positioning start (CSTR) signal and positioning command
(DSTR) signal, this signal is turned “OFF”.

& Caution: When the servo-motor is turned OFF or stopped in an emergency while the actuator is

stopped at the target position, the PEND signal is turned “OFF” temporarily.

Then, when the servo-motor is turned “ON” and the actuator is within the positioning band,
the PEND signal is turned “ON” again.

When the positioning is completed with the CSTR signal or DSTR signal turned “ON”, the
PEND signal is not turned “ON”".

(11) Pause (STP) |PLC output signal

230

When this signal is turned “ON”, the actuator movement is decelerated and stopped. When it is turned
“OFF”, the actuator movement is restarted.

The acceleration in the operation restart or the deceleration in stopping operation, is expressed as the value
for the acceleration/deceleration for the position No. set using the specified position No. resister in the
Position/Simplified Direct Value Modes 1 and 2, and as the value set in the acceleration/deceleration
register in the Half Direct Value Modes 1 to 3.

In the Full Direct Value Mode, the value is expressed as the value set in the acceleration register or
deceleration register.
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(12) Zone 1 (ZONE1) |PLC input signal|
Zone 2 (ZONE2) |PLC input signal
Position zone (PZONE) |PLC input signal

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

[11 Zone 1, Zone 2

The zone is set using the user parameters.

The Zone 1 Signal is set using the parameter No. 1 “Zone Boundary 1 “+” Side” and No. 2 “Zone Boundary
1 “-" Side”.

The Zone 2 Signal is set using the parameter No. 23 “Zone Boundary 2 “+” Side” and No. 24 “Zone
Boundary 2 “-* Side”.

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

[2] Position zone

Each zone is set in the position table or using the zone boundary resister.

In the case of the Position/Simplified Direct Value Modes 1 and 2, the PZONE signal is set using the
position table.

In the case of the Full Direct Value Mode, the PZONE signal is set using the Zone Boundary Value Register.
(*)In the Half Direct Value Modes 1 to 3, there is no PZONE signal.

The PZONE signal becomes effective with the movement command after the home return operation. After
that, even during the servo OFF, it is effective.

Zone signal ’—li

) ]
Actuator operation :

+ direction

Home 7,ne setting — Zone setting +
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(13) +Jog (JOG+) [PLC output signal

232

—Jog (JOG-) [PLC output signall

This signal is the command for the jog operation startup or inching operation startup.
If a + command is issued, the actuator will operate in the direction opposite home. When a — command is
issued, the actuator will operate in the direction of home.

[11 Jog operation
Jog operation can be performed when the jog/inch switching (JISL) signal is OFF.
While the “JOG+” is turned “ON”, the movement direction is to the opposite of the home and when it is
turned “OFF”, the actuator is decelerated and stopped.
While the JOG —is ON, the actuator will operate in the direction of home and when it is turned OFF, it is
decelerated to a stop.
The operation is performed based on the set values of the following parameters.
e The velocity is based on the parameter value specified using the Jog Speed/Inching Distance
Change-Over (IVEL) signal.
If the JVEL signal is OFF, the actuator operates according to parameter No. 26, “PIO jog speed”.
If the JVEL signal is ON, the actuator operates according to parameter No. 47, “PlO jog speed 2”.
e The acceleration/deceleration conforms to the rate acceleration/deceleration (the specific
value varies depending on the actuator).
e When both the JOG+ and JOG- signals are turned “ON”, the actuator is decelerated and stopped.

[2] Inch operation
The inching operation is available while the 11SI signal is turned “ON”.
Once it is turned “ON”, the actuator is moved as much as the inching distance.
When the JOG+ is turned “ON”, the movement is to the opposite of the home and when the JOG- is turned
“ON”, the movement is to the home.
The operation is performed based on the set values of the following parameters.
¢ The speed conforms to the value of the parameter specified by the JVEL signal.
If the JVEL signal is OFF, the actuator operates according to parameter No. 26, “PIO jog speed”.
If the JVEL signal is ON, the actuator operates according to parameter No. 47, “PlO jog speed 2”.
¢ The travel conforms to the value of the parameter specified by the JVEL signal.
If the JVEL signal is OFF, the actuator operates according to parameter No. 48, “PIO inch distance”.
If the JVEL signal is ON, the actuator operates according to parameter No. 49, “PlO inch distance 2”.
e The Acceleration/Deceleration is based on the rated acceleration/deceleration (depending on the
actuator).

During the normal operation, even when the “+” Jog Signal or “-“ Jog Signal is turned “ON”, the normal
operation is continued.(The Jog signal is ignored)

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

(Note)Because the software stroke limit is disabled before the home return operation, the actuator might run
against the mechanism end. Take the greatest care.
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(14) Jog-speed/inch-distance switching (JVEL) |PLC output signal

This change-over signal is used for the parameters specifying the jog speed when the jog operation is

selected or the inching distance when the inching operation is selected.

The relationship is as follows.

C?Zgg;,ler Jog operation: JISL=OFF Inch operation: JISL=ON
OFF Parameter No. 26, “Jog speed” Parameter No. 26, "Jog speed

Parameter No. 48, “Inch distance”

ON Parameter No. 47, “Jog speed 2”

Parameter No. 47, “Jog speed 2”
Parameter No. 49, “Inch distance 2”

(15) Job/inch switching (JISL) |PLC output signall
This signal changes over the jog operation and the inching operation.

JISL=0OFF: Jag operation

JISL=ON :Inch operation

When the JISL signal is turned “ON” (for inching operation) during the jog operation, the actuator is

decelerated and performs the inching operation.
When the JISL signal is turned OFF (jog) while the actuator is moving by inching, the actuator will complete
the movement and then switch to the jog function.
The table below summarizes the relationship of the ON/OFF statuses of the JISL signal and jog
speed/inch-distance switching (JVEL) signal.

Jog operation Inch operation
JISL OFF ON
Velocity |Parameter No. 26, “Jog speed” Parameter No. 26, “Jog speed”
Travel - Parameter No. 48, “Inch distance”
JVEL=OFF | Accelera- . N
. Rated value (The specific value Rated value (The specific value
tion/Dece . . X )
-leration | Vares depending on the actuator.) |varies depending on the actuator.)
Velocity |Parameter No. 47, “Jog speed 2" | Parameter No. 47, “Jog speed 2”
Travel - Parameter No. 48, “Inch distance”
JVEL=ON |Accelera- n N
: Rated value (The specific value Rated value (The specific value
tion/Dece ies d di th tuat ies d di t tuat
Jleration | varies depending on the actua or.) |varies depending on the actuator.)
Operation When the JOG +/JOG —signalis  |Upon detection of the leading (ON)
P ON. edge of the JOG +/JOG - signal.

233

avO2/1vI/893/92/VI-NOJS ¥



4. SCON-CA/CB/CGB/CAL/ICGAL

J1A1] EtherCAT.

(16) Teaching Mode Command (MODE) |PLC output signal

Teaching mode Signal (MODES) |PLC input signal

When the MODE signal is turned “ON”, the normal operation mode is changed to the teaching mode.
When the mode for the controllers for each actuator is changed to the teaching mode, the MODES signal is
turned ON.
After confirming that the MODES signal is turned “ON” on the PLC side, start the teaching operation.
(Note)In order to change the normal operation mode to the teaching mode, the following conditions are
required.
e  The actuator operation (motor) is stopped.
e The +JOG (JOGH+) signal and — JOG (JOG-) signal are turned “OFF”.
e  The Position Data Import Command (PWRT) Signal and Positioning Start (CSTR) Signal are turned
“OFF”.
(Note)When the PWRT signal is not turned OFF, the mode is not returned to the normal operation mode.

(17) Position Data Import Command (PWRT) |PLC output signal
Position data import complete (WEND) |[PLC input signall

The PWRT signal is available when the teaching mode signal (MODES) is turned “ON”".

Turn the PWRT signal ON (*1), and the data of the current position will be written to the “Position” field

under the position number set to the specified position number resister of the PLC (*2).

When the data writing is completed, the WEND signal is turned “ON”.

After the WEND signal is turned ON, turn OFF the PWRT signal in the host machine.

When the PWRT signal is turned ON before the WEND signal is turned “ON”, the WEND signal is not turned

“ON".

When the PWRT signal is turned “OFF” the WEND signal is also turned “OFF”.

*1) Turn it on for 20msec or more. If the time is shorter than 20msec, the writing is not completed.

(*2) When the data items except for the position have not been defined, the parameter initial values are
written.(Refer to the Operation Manual for the controller main body)

MODES
(SCON—PLC) J 20 msec or more
—>]
PWRT
(PLC—SCON)
WEND
(SCON—PLC)

(18) Forced brake release (BKRL) [PLC output signall
Turning this signal “ON” can release the brake forcibly.
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(19) Operating mode selector (RMOD) |[PLC output signal|

Operation Mode Status (RMDS) |PLC input signal

The operation mode is selected with the RMOD signal and the MODE switch located on the front surface of
the controller.

Also, which mode is currently set, AUTO or MANU, can be confirmed using the RMDS signal.

The operation modes with the combination of the RMOD signal and the MODE switch ON/OFF are
described as follows.

Controller MODE Controller MODE

Switch = AUTO Switch = MANU
RMOD signal = OFF AUTO mode MANU mode
(AUTO mode is specified) (RMDS=0FF) (RMDS=0N)
RMOD signal = ON MANU mode MANU mode
(MANU mode is specified) (RMDS=0N) (RMDS=0N)

(Note) In MANU mode, the startup of the operation from PLC is not available.

(20) Position/simple-direct switching (PMOD) |PLC output signall
This signal changes over the use of the value registered in the controller position table for the target position
in the movement and the use of the value specified in the PLC's target position register.
PMOD=0FF: Use the position table
PMOD=0ON :Use the value of the target position resister

(21) Push-motion specification (PUSH) |PLC output signal

When the movement command signal is output after this signal is turned ON, the pressing operation is
performed.

When this signal is set to “OFF”, the normal positioning operation is performed.

(Refer to Item (2) Operation in Half Direct Value Mode in 4.8 “Operation” for the setting timing for this signal)

(22) Push direction specification (DIR) |PLC output signal

This signal specifies the pressing direction.

When this signal is turned “OFF”, the pressing operation is performed to the position expressed using the
value reducing the positioning band from the target position.

When this signal is turned “ON”, the pressing operation is performed to the direction of the value determined
by adding the positioning band to the target position.

In the case of the normal pressing operation, this signal is disabled.

Refer to Item (2) Operation in Half Direct Value Modes 1 to 3 in 4.8 "Operation” for the setting timing for this
signal)

Velocity

Travel \
A A

|A »ld »ld »

Positioning Width Positioning Width Positioning Width
DIR = OFF Target Position DIR = ON
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(23) Pressing and a Miss (PSFL) [PLC input signal

In the case that the pressing operation was performed, and the actuator moved the travel distance set in the
controller position table positioning band or set using the PLC's positioning band register, but it was not
pushed against the work part, this signal is turned “ON”.

Refer to Item (2) Operation in Half Direct Value Modes 1 to 3 in 4.8, "Operation” for the setting timing for this
signal)

(24) Incremental Command (INC) |PLC output signall

When the movement command is issued while this signal is turned “ON”, the actuator is moved to the
position expressed as the value input in the PLC's target position register based on the current position.
(Incremental move)

When this signal is turned “OFF”, the actuator is moved to the position expressed as the value set in the
PLC's target position register.

(25) Push motion in progress (PUSHS) [PLC input signal
This signal is turned “ON” during the pressing operation.

Velocit
Y Target Position

Travel

Positioning Width
PUSHS=0ON

This signal is turned “OFF” when the pressing and a miss signal or the next movement command signal is
output, or the servo-motor is turned “OFF”.

Refer to Item (2) Operation in Half Direct Value Modes 1 to 3 in 4.8 "Operation” for the setting timing for this
signal)
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(26) Load output judgment (LOAD) [PLC input signal

This signal is available only in the pressing operation.

When this signal is used for pressing-in purpose, it should be know whether if the set load threshold is
reached during the pressing operation.

The load threshold and check range are set by the PLC and the LOAD signal will turn ON when the
command torque (motor current) exceeds the threshold inside the check range.

This signal judges the load output based on the fact that the command torque excesses the threshold for
the specified time period.

This processing procedure is the same as for the pressing judgment. The judgment time period can be
changed freely using the parameter No. 50 “Load Output Judgment Time Period”.

This signal is continued until the next movement command is received.

Position where this signal is turned ON  Position where the actuator is pushed
when the command torque exceeds the against the work and the pressing
threshold within the torque inspected completion is judged so the positioning
width range completion signal is turned "ON"

Velocit i
Y Check range

) »
<« »

Travel

Positioning Width (Max. Pressing Level)

\ 4

&
<

Target Position

o Set the pressing speed using the parameter No. 34 “Pressing Speed”.
When the machine is delivered, it has been individually set depending on the actuator characteristics.
Set an appropriate velocity considering the work part material and shape.

e Set the parameter No. 50 “Load Output Judgment Time Period”.

¢ Set the threshold inspected width using the PLC's Zone Boundary + Register or Zone Boundary -
Register.

¢ Set the threshold using the PLC's Load Current Threshold Register.

e Set the positioning band using the PLC's Positioning Band Register.
Set it a bit longer from the backmost position considering the mechanical dispersion of the work part.
Refer to the Operation Manual for the controller for more information.

A Caution: The actuator continues to push the work part with the pressing current at the stop time decided
with the current limit value.
It is not the stop condition, so take the greatest care to deal with it.
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(27) Torque level (TRQS) |PLC input signall

This signal is available only in the pressing operation.

When the motor current reaches the load threshold during the pressing operation (moving up to the
positioning band), this signal is turned “ON”.

Because the current level is monitored, when the current level is changed, this signal is turned “ON”.
The velocity available for the pressing varies depends on the motor and leads, it is required to adjust the
parameters.

Position where the actuator is pushed against the work and
the pressing completion is judged so the positioning completion
signal is turned "ON"

Velocity

A4

Travel < Range where the TRQS signal is output.

Positioning Width (Max. Pressing Level)

\ 4

Target Position

e Set the pressing velocity using the parameter No. 34 “Pressing Speed”.
When the machine is delivered, it has been individually set depending on the actuator characteristics.
Set an appropriate speed considering the work part material and shape.

¢ Set the parameter No. 50 “Load Output Judgment Time Period”.

e Set the threshold using the PLC's Load Current Threshold Register.

e Set the positioning band using the PLC's Positioning Band Register.
Set it a bit longer from the backmost position considering the mechanical dispersion of the work part.
Refer to the Operation Manual for the controller for more information.

m Caution: The actuator continues to push the work part with the pressing current at the stop time

decided with the current limit value.
It is not the stop condition, so take the greatest care to deal with it.
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(28) Absolute Battery Voltage Low Warning (BALM) [PLC Input Signal

With an absolute system, this signal is OFF when the absolute battery voltage is normal. It remains OFF
with an incremental system.

This BALM signal turns ON when the absolute battery voltage drops to 3.1 V. If the controller is operated
continuously and the voltage drops further to 2.5 V, the controller can no longer retain position information.
(If you are using an absolute system and this signal turns ON, replace the battery at the earliest
opportunity.)

(29) Vibration Damping Mode Selection 0, 1 (NTCO, NTC1) |PLC Output Signals|

The vibration damping control function suppresses the load vibration induced by IAl's actuator. Measure
the vibration frequency and set it in a parameter. In another parameter, select and set an appropriate
option based on a combination of these signals.

For details, refer to the operation manual for your controller.

NTC1 NTCO Function Remarks
OFF OFF Do not use vibration damping control. Factory setting
OFF ON Select parameter set 1
ON OFF Select parameter set 2
ON ON Select parameter set 3

Input timing
An input timing chart of NTCO/NTC1 signals is shown below.

Target position

NTCO
NTC1

L T1%
DSTR

*T1: 0 ms or greater

/! Caution: Since the statuses of NTCO/NTC1 signals are loaded when a movement command (DSTR) is
recognized, nothing happens when the NTCO/NTC1 signals are turned ON/OFF while the
actuator is moving.
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(30) Acceleration/deceleration mode (MOD1, MODO) |PLC output signal
This signal is used to select the acceleration/deceleration pattern characteristics. Select one of them
before the actuator movement command.

MOD1 MODO Pattern name Remarks
OFF OFF Trapezoid Pattern Factory setting
OFF ON S-shaped Motion
ON OFF First-Order Lag Filter
ON ON Unavailable

[Trapezoid Pattern|

Velocity

Acceleratio/ Deceleration
Time

*The Acceleration and Deceleration are set in the “Acceleration” and “Deceleration” data boxes on the position
data.

IS-shaped Motion|

When the value in the “Acceleration/deceleration mode” field in the position table is set to 1 (S-shaped motion),
the S-shaped motion degree is defined by parameter No. 56.

The setting unit is % and the setting range is from “0" to “100.”

This is set to 0% (S-shaped motion disabled) in the factory setting.

4 Velocity

Amplitude

’
’
,
,
A
. 4
,

AR
,

> Time

Acceleration time

An S-shaped motion becomes a sine waveform after one cycle of the acceleration time.
Specify the degree of amplitude by parameter No. 56.

Parameter No. 56 setting [%] | Degree of amplitude
[Factory setting] S-shaped motion disabled (Dotted line in the figure below)
100 Sine waveform amplitude x 1 (Chain double-dashed line in the figure below)
50 Sine waveform amplitude x 0.5 (Chain line in the figure below)
10 Sine waveform amplitude x 0.1 (Solid line in the figure below)
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& Caution: [1] Even if a position command or direct value command with S-shaped motion setting is
issued when the actuator is running, S-shaped motion control will not be executed. Issue
these commands when the actuator is stopped.

[2] When the index mode is set on the rotary actuator, S-shaped motion is not executed, and,
instead, trapezoid control will be executed.

[3] Set the acceleration/deceleration speed so that the time for each will be within two
seconds.

[4] Aninput to pause is not allowed during acceleration or deceleration. It may cause an
excessive change in speed.

[5] Ifalarge value is set, the speed will accelerate significantly at around the mid-point of
the acceleration/deceleration time. Do not exceed the rated acceleration/deceleration
time of the actuator.

[First-Order Lag Filter]

This describes much gentle acceleration/deceleration curve than that for the linear acceleration/deceleration
(trapezoid pattern).

Use it when it is not desired to give any slight vibration to the work part in acceleration/deceleration
operation.

Velocity

/ D
/ )
/ \
/ N
/ \
/ \
/ \
/ N
/ \
/ N
/ \
/ \ .
Time

* The first-order lag degree set using the parameter No. 55 “Position Command Primary Filter Time Constant”.

The minimum input unit is 0.1msec and setting range is from “0.0” to “100.0”.

When it is set to “0”, the first-order lag filter is disabled.

However, the setting is not reflected on the jog operation or inching operation performed using the teaching
tools such as PC.
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(31)

Standstill Mode Selection (ASO0, ASO1) [PLC Output Signals|

Select the stop mode to be applied while the actuator is standing by to move to the next position after
completing a positioning.

If the actuator remains standstill for a long time, the servo is turned off automatically to lower the power
consumption.

For details, refer to the operation manual for your controller.

ASO1 ASO0 Function Remarks
OFF OFF Disabled Factory setting
OFF ON Automatic servo OFF method

Parameter No. 36 is enabled for T in the figure below.

Automatic servo OFF method

ON OFF Parameter No. 37 is enabled for T in the figure below.

Automatic servo OFF method

ON ON Parameter No. 38 is enabled for T in the figure below.

242

Movement

command Auto servo OFF mode
(A green LED blinks.)

Servo status

Servo ON
status

Actuator /

movement

Target Position

T : Delay time until the servo turns off after
completion of positioning (sec)
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Load Cell Calibration Command (CLBR) PLC Output Signal
Load Cell Calibration Complete (CEND) |PLC Input Signal

The factory setting for the load cell is 0 N when no load is applied. If you want to use the loaded condition as the
reference (0 N), perform the following calibration. Also perform this calibration in other conditions as necessary
(such as during readjustment, inspection, etc.).

[1] Stop the operation. (Calibration cannot be performed while any axis is operating, pushing a work part
or paused, in which case an attempt to perform calibration will generate a OE1 (load cell calibration
error) alarm.

[2] Turn ON the load cell calibration signal (CLBR) and keep it ON for at least 20 ms.

[3] Once the calibration is complete, the calibration complete signal (CEND) turns ON. Thereafter, turn
OFF the CLBR signal.

If the calibration was not successful, a 0E1 (load cell calibration error) alarm generates.

& Caution: Normal operation commands are not accepted while the CLBR signal is ON.

Signal input is recognlzed . . )
continuously for 20 ms’ Calibration time

N /

+“—rt—r

Turn the CLBR OFF after confirming
/ that the CEND has turned ON.

CLBR —

CEND /

The CEND turns ON when the calibration has completed
successfully. If the CLBR is OFF, the CEND remains OFF.

*1 If the CLBR is turned OFF during this period, the signal is not recognized and therefore calibration is not
performed.
*2 If the CLBR is turned OFF during this period, an alarm generates.

(33) Servo Gain Parameter Set Selection (GSLO, GSL1) |PLC Output Signals|

The actuator can be operated by selecting, for each position movement, any one of the following four
pre-defined sets of servo gain parameters (six different parameters).
For details, refer to the operation manual for your controller.

GSLA1 GSLO Function Remarks
OFF OFF Select parameter set 0 Factory setting
OFF ON Select parameter set 1
ON OFF Select parameter set 2
ON ON Select parameter set 3
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4.7 1/0O Signal Timings

When any of the control signal is turned ON to perform the operation of the actuator using the PLC's
sequence program, the response (status) is returned to the PLC. The maximum response time is expressed
using the following formula.

Maximum response time (msec)=Yt+xt+3+ command processing time (operation time, etc.)
Yt: Master Station—slave transmission delay time Filed Network Transmission
xt: Slave—Master Station Transmission Delay Time Delay Time

Master Station— For the master station — slave transmission delay (Yt) and slave — master station
transmission delay (xt), refer to the Operation Manuals for the EtherCAT(R) master unit
and PLC installed in the master unit.

PLC sequence program
Control signal

Status signal

Master station — slave Slave station — master

station transmission station delay time (xt)
delay time (Y1)

SCON \

Control signal §\—>

Status signal

Command
processing time
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4.8

Operation

The timings for the basic operation examples in the Position/Simplified Direct Value Mode 1 and 2, Half

Direct Value Mode 1 to 3 and Full Direct Value Mode, are described.

For the Remote 1/0 Mode 1 to 3, refer to the Operation Manual for the controller main body.

(In remote I/O mode 2 and 3, read the current position and current speed and current load from the
respective byte of the PLC, as deemed appropriate.)

(1) Operation in the position/simple-direct mode 1 and 2
It is operated with the position data written in the PLC's register and the speed, acceleration /deceleration,
positioning band and pressing current limit value, etc. set using the position table.

® Example of operation (normal positioning operation)
(Preparation) Set the position data items (speed, acceleration/deceleration, positioning band, etc) except

(1]
(2]

(3]

(4]
(3]

(6]
(7]

(8]

for the target position item, in the position table.

Turn on the Position/Simplified Direct Value Change-Over Signal (PMOD).
Set the target position data in the target position register.
Set the position No. where the speed and acceleration/deceleration, etc., have been set, in the setup
position No. register.
In the condition where the positioning completion (PEND) signal is turned “ON” or, Under Movement
(MOVE) signal is turned “OFF”, turn “ON” the Positioning Start (CSTR) signal. The data items set in
Steps 1) and 2) are read in the controller at the startup (ON edge) of the CSTR signal.
The data items set in Steps 1) and 2) are read in the controller at the startup (ON edge) of the CSTR
signal.
After the CST signal is turned “ON”, the PEND signal is turned OFF after tdpf.
After confirming that the PEND signal is turned “OFF” or MOVE signal is turned “ON”, turn “OFF” the
CSTR signal. Do not change the value in the target position register until the CSRT signal is turned
“OFF”.
At the same time when the PEND signal is turned “OFF”, the MOVE signal is turned “ON”.
The current position data is continuously updated. When the remaining travel distance becomes within
the range of the positioning band set in the position data, and the CSTR signal is turned “OFF”, the
PEND signal is turned “ON”. Then, the completed position No. is output to the completed position No.
register.
Accordingly, for the read of the completed position No. register when the positioning is completed,
confirm it some time (Remaining Travel Distance Movement Time) after the PEND signal is turned
“ON".
The current position data might be changed slightly even when the system is stopped.
The target position data can be changed during the actuator movement.
In order to change the target position, change the target data and turn ON the CSTR signal after the
time longer than the PLC scanning time has passed.
Change the value for the CSTR signal after the time longer than the PLC scanning time has passed.

® Example of operation (Pressing Operation)

For the pressing operation, the current limit value is set in the pressing data box on the position data at
the preparation stage.

When the positioning is performed onto the position No. for which the value is set in the pressing data
box, the pressing operation is performed.
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Set value of target

1]

N\

position data
(PLC—SCON) n

\N ~-—— ™
n2 \<
/K\____/

- @

Specified position number

n3

(PLC—SCON)

N
n2 X \<

/ \___/

Positioning start
CSTR
(PLC—SCON)

[4]

Positioning complete
PEND

n3

tdpf

(SCON—PLC)

(5]

/'
[71

Current position

(SCON—PLC)

Moving
MOVE

6]

(SCON—PLC)

Actuator movement

Actuator movement

(Normal positioning)

Work part missed in
push-motion operation

(PSFL)

Push-motion operation
in progress

n2

Positioning band

(PUSHS)

Actuator moving
(push)
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*T1:

so that “T1 2 Oms”.
*Yt+xt < tdpf < Yi+xt+3(msec)

Considering the scanning time of the host controller, set it
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2

) Operation in the half direction mode 1 to 3

It is operated with the data set in the PLC's target position register, positioning band register, setup speed

register, acceleration/deceleration register and pressing current limit setup register.

® Example of operation (Pressing Operation)

[1]1 Set the target position data in the target position register.

[2] Set the positioning band data in the positioning band register.

[3] Set the speed data to the speed resister.

[4] Set the acceleration/deceleration data to the acceleration/deceleration resister.

[5] Set the pressing current limit data in the pressing current limit value register.

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

[7]1 Specify the pressing direction using the pressing direction setup (DIR) signal. (Refer to 4.6.11 (22))

[8] In the condition where the positioning completion (PEND) signal is turned “ON” or under movement
signal (MOVE) is turned “OFF”, turn “ON” the positioning command (DSTR) signal.

The data items set in Steps 1) through 5) are read in the controller at the startup (ON edge) of the
DSTR signal.

[9] After the DSTR signal is turned “ON”, the PEND signal is turned “OFF” after tdpf.

[10] After confirming that the PEND signal is turned “OFF” or the MOVE signal is turned “ON”, turn “OFF”
the DSTR signal. Do not change any value in each register until the DSTR signal has been turned
“OFF”.

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

[12] The current position data is continuously updated.

[13] When the DSTR signal is turned “OFF” and the motor current reaches the current limit value set in Step
5, the PEND signal is turned “ON”. (Completion of push-motion operation)

Even when the positioning band set in Step 2 is reached, in the case that the current does not reach the
motor current limit value set in Step 5, the pressing and a miss (PSEL) signal is turned "ON”. In this
case, the PEND signal is not turned “ON” (Pressing and a Miss).

[14] After the PEND signal or PSEL signal is turned “ON”, turn “OFF” the PUSH signal.

® Example of operation (normal positioning operation)
For the general positioning operation, set the signal in Step 6 to “OFF”.
When the remaining travel distance becomes within the range of the positioning band set in the position
data, and the DSTR signal is turned “OFF”, the PEND signal is turned “ON”.
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Set value of target

1]

position data

n1 n2 ><
(PLC—SCON)
12
Set value of positioning \
band data
v v2 ><
(PLC—SCON)
3]
Set value of speed data \
m1 m?2 ><
(PLC—SCON)
Set value of t4] \
acceleration/
deceleration data . 0 ><
(PLC—SCON)
T
Set value of push-current ]\
limiting value
s1 s2 ><
(PLC—SCON)
el
Push specification
PUSH
(PLC—SCON)
7
Push direction S
specification
DIR \
(PLC—SCON) /

Positioning command

DSTR
(PLC—SCON)

o )
Positioning complete/missed load [9]
during push-motion operation \

s T1

PEND/PSFL
(SCON—PLC)

{

tdpf  [10]
<—>1

y

/

Current position n1

(SCON—PLC)

Moving
MOVE

(SCON—PLC)

Actuator operation
(push)

Actuator operation
(normal positioning operation)
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[13] ]
TR ]
[12]
\ fPush9
Positioning band
N
N

*T1:
so that “T1 = Oms”.
*Yi+xt < tdpf < Yt+xt+3(msec)

Considering the scanning time of the host controller, set it
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) Operation in the full direct mode

The actuator is operated by specifying all conditions required for positioning such as the target position

resister and positioning band resister of the PLC.

® Example of operation (Pressing Operation)

[1]1 Set the target position data in the target position register.

[2] Set the positioning band data in the positioning band register.

[3] Set the speed data to the speed resister.

[4] Set the position zone output boundary data in the zone boundary + register or zone boundary - register.

[5] Set the acceleration data in the acceleration register.

[6] Set the deceleration data in the deceleration register.

[7] Set the pressing current limit data in the pressing current limit value register.

[8] Set the load current threshold data in the load current threshold setup register.

[9] Turn “ON” the pressing setup (PUSH) signal.

[10] Specify the pressing direction using the pressing direction setup (DIR) signal.(Refer to 4.6.11 (22))

[11] In the condition where the positioning completion (PEND) signal is turned “ON” or under movement
signal (MOVE) is turned “OFF”, turn “ON” the positioning command (DSTR) signal.

The data items set in Steps 1) through 8) are read in the controller at the startup (ON edge) of the
DSTR signal.

[12] After the DSTR signal is turned “ON”, the PEND signal is turned “OFF” after tpdf.

[13] After confirming that the PEND signal is turned “OFF” or the MOVE signal is turned “ON”, turn “OFF”
the DSTR signal. Do not change any value in each register until the DSTR signal has been turned
“OFF”.

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

[15] The current position data is continuously updated.

[16] When the DSTR signal is turned “OFF” and the motor current reaches the current limit value set in Step
7, the PEND signal is turned “ON” (Completion of push-motion operation)

Even when the positioning band set in Step 2 is reached, in the case that the current does not reach the
motor current limit value set in Step 7, the pressing and a miss (PSEL) signal is turned "ON”. In this
case, the PEND signal is not turned “ON” (Pressing and a Miss).

[17] After the PEND signal or PSEL signal is turned “ON”, turn “OFF” the PUSH signal.

® Example of operation (normal positioning operation)
For the general positioning operation, set the signal in Step 9 to “OFF”.
When the remaining travel distance becomes within the range of the positioning band set in the position
data, and the DSTR signal is turned “OFF”, the PEND signal is turned “ON”.
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o
Set value of target
position data ni n2 ><
(PLC—SCON)
ﬂZ]\
Set value of positioning
band data v V2 ><
(PLC—SCON)
[31\
Set value of
speed data m1 m2 ><
(PLC—SCON)
—\[41\
Set value of position
zone boundary data Q1 Q2 ><
(PLC—SCON)
ﬂs\
Set value of
acceleration data t1 t2 ><
(PLC—SCON)
[6\
Set value of
deceleration data 11 12 ><
(PLC—SCON)
[7]\
Set value of push-current
limiting value data o] 02 ><
(PLC—SCON)
]8]\
Set value of load current
threshold data p1 p2 ><

(PLC—SCON)
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Push specification
PUSH
(PLC—SCON)

— ‘3\
Push direction specificaton @~ -

DIR
(PLC—SCON)

Positioning command
DSTR [11] %
(PLC—SCON) dpf

t
Positioning complete/missed load 2] < 13] \
during push-motion operation \ o

i N
PEND/PSFL [1GTV

(SCON—PLC)
m [ HHHHHHHHHH\HHHHHHHH\HH\HHHHHHH\}F

(SCON—PLC) | (5]

[14]

N/

Current position n2+ (v2)

Moving
MOVE
(SCON—PLC)

\ Ié_PUSh>
Actuator operation ‘

(push) Positioning band

N

Actuator operation / N

(normal positioning
operation)

*T1: Considering the scanning time of the host controller, set it
so that “T1 = Oms”.
*Yt+xt < tdpf < Yt+xt+3(msec)
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) Data change during movement
In the half direct mode or full direct mode 1 to 3, the value currently set to a given resister among the
resisters for target position data, acceleration/deceleration data, speed data, positioning band and
push-motion current-limiting value, can be changed while the actuator is moving.
After changing the data, turn “ON” the positioning command (DSTR) for more than tdpf.
Also, after turning “OFF” the DSTR, set aside some time for “twcsON + twcsOFF” or more, until the next
DSTR is turned “ON”.
The example is shows as follows, where the speed and acceleration/deceleration data items have been
changed.

Set value of speed or

. N o
acceleration/deceleration % n2 v > n3

(PLC—SCON)

twcsON twesOFF \ twesON

DSTR
(PLC—SCON)

tdpf

PEND
(SCON—PLC)

MOVE
(SCON—PLC) Speed n3

Speed n2 /
Actuator speed /

twcsON = Yt+xt+3 (msec)
twecsOFF = Yt+xt+3 (msec)
*Yt+xt < tpdf < Yt+xt+3 (msec)

& Caution

1. When the speed has not been set or it is set to “0”, the actuator is not moved, but an alarm is not
issued.

2. When the speed setting is changed to “0” during the movement, the actuator is decelerated and
stopped, but an alarm is not issued.

3. Even when the acceleration/deceleration data only is changed during the movement, the setting of
the target position data is required.

4. Even when the target position data only is changed during the movement, the setting of the
acceleration/deceleration data is required.
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EtherCAT(R) Related Parameters

Parameters relating to EtherCAT(R) are Nos. 84 to 87, 90 and 159.

Category: C :External interface parameter
Default Value set in
No. | Category Symbol Name the Factory before
Delivery
1} Refer to Operation Manual for the controller for the
23 parameters No. 1 through No. 83.
84 C FMOD Field bus operation mode 0
85 C NADR Field bus node address 0
86 C FBRS Field bus baud rate 0
87 C NTYP Network type 6
90 C FMIO Field 1/0O format 3
159 C FBVS FB Half Direct Mode Speed Unit 0

® Field bus operation mode (No.84 FMOD)
Specify the operation mode in parameter No. 84 using a value between 0 and 8.

Value set in parameter Number of
No. 84 Mode occupied bytes Contents
. Operation using PIOs (24 V 1/0Os) is performed via
O(Factory setting) Remote I/O Mode 2 EtherCAT(R).

The target position can be set directly using the value or

1 Position/simple direct o :t/r;?u%peratlon can be performed using position data

mode The other values required for the operation are set on

the position data.
In addition to the target position, the speed,

2 Half Direct Value Mode 16 acceleration/deceleration and pressing current value are
set directly using the values to perform the operation.

3 Full Direct Value Mode 32 AII.the values related to the position cqntrol are set
using the values to perform the operation.
The current position and current speed reading

4 Remote I/O Mode 2 12 functions are added to the functions in the remote 1/0
mode.

5 Position/simple direct 8 Set this value to implement force control in the

mode 2 position/simple direct numerical mode.

6 Half direct mode 2 16 S.et this valug to implement force control in the half
direct numerical mode.

7 Remote 1/O mode 3 12 Set this value to implement force control in the remote
1/0O mode.

8 Half direct mode 3 16 Set this value to switch servo gains or vibration damping

control parameters in the half direct numerical mode.

(Note) SCON-CAL is not applicable for the operation modes 5 to 7.
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® Field bus node address (No.85 NADR)
Set Parameter No. 85 “NADR: Fieldbus Node Address” if necessary.
When this parameter is set to “0”, it is available to set an address on the host side. (Applicable version on
application part VOOOF and later: Refer to PC Software Instruction Manuals (RCM-101-MW and
RCM-101-USB) for how to check the version)
Have the configuration conducted on the set address if this parameter is set to a value other than “0” in
the version described above or later, or the version is earlier than those described above. [Refer to 2.9
EtherCAT(R) Related Parameters.]

Settable Range: 0 to 127 (It is set to “0” when the machine is delivered from the factory.)

® Field bus baud rate (No.86 FBRS)
The baud rate is automatically set to the same value as the baud rate set in the master. Accordingly, you
do not need to set the baud rate.

® Network type (No.87 NTYP)
The network module type is set for the parameter No. 87. Do not change the default value.
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® Field I/O format (No.90 FMIO)
Addresses in the PLC are assigned in units of 16 points (2 bytes) based on the node address set in the
controller and the occupied bytes in each operation mode.
By changing the setting of parameter No. 90, data elements can be swapped within a boundary of two
words or less in units of bytes during communication using the 1/O areas of the PLC.

Value set in
parameter No. 90

0

Contents

Data exchange is not performed. The data is sent directly to the PLC.
(Refer to “Example i”.)

y The host bytes are exchanged with slave bytes in the host words and
slave words. (Refer to “Example ii”.)

In the case of word register, the host words are exchanged with the

2 slave words.

(Refer to “Example iii”.)

The host bytes are exchanged with slave bytes in the host words and
3 (Factory setting) |slave words. In addition, the upper word and lower word are swapped
for word resisters. (Refer to “Example iv”.)

H —_— . . . . .
(Example i) Set value = “0 ® indicates ON, while O indicates OFF.
scon | 'F|TE[1D[1C| 18| 1A| 19| 18|17 (16 (15| 14| 13| 12| 11|10 F |E|D|C|B|A|9 8| 7|6 [5[4[3|2[1]0
Input
resister
ON/OFFOO0.00.000..0.00.0.0.0....OO..O.
Hexadecimal 1 2 3 4 A B C D
data
PLC : 1F[1E[D[1Cc1B]1AaT19] 18] 1716 15[ 14] 13] 12[11[10[FJE[D[C[B[A]JO9]8[7[6[5]4]3]2]1]0
Output CH
OoN/OFF[oJo|o|e]o|oJe[o[o|[o|e[e][o|e|o|o[e[o]e|o|[e[o[e|[e[e[e[o][c|e|[e[0]e
Hexadecimal 1 2 3 4 A B C D
data
scon | TF|TE[1D|1C|1B{1A[19]18[17[16[15[14] 13{12|11[10|F [E|D[C|B|A[9 (8|76 (5[4 [3[2[1[0
Output
resister
oN/OFFfo|o]o|[e|o|o|e]|o|o|o|e|e|[o|[e|o|o|e|[0o|e|[o|e|0c|e|e[e|e|[o|0[e]|e][0O]e
Hexadecimal 1 2 3 4 A B C D
data
PLC : 1F|1E[1D|1C|1B|1A |19 |18 |17 |16 (15|14 |13 [12[11|10|F|E|D|C|[B|A|9|8]|7|6|5[4]|3|2]1]0
Input CH
ON/OFF[o|oJo[e[o|o[efo[o|o|e|e[o[e|o[o|e[oc[e[o|e[oc|e[e[e[e|o|c][e[e[0]e
Hexadecimal 1 2 3 4 A B C D
data
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(Example ii) Set value =

“1 ”

® indicates ON, while O indicates OFF.

SCON

Input
resister

TF

1E

1D

1@

1B

1A

19

18

15

10

D

©

A

ON/OFF

Hexadecimal
data

PLC :
Output CH

1D

1c

1B

1A

19

18

15

12|11

ON/OFF

Hexadecimal
data

SCON

Output
resister

1E

1D

1c

1B

16

14

13

ON /OFF

Hexadecimal
data

PLC:
Input CH

1B

1A

19

18

15

12|11

ON/OFF

Hexadecimal
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(Example iii) Set value = “2” ® indicates ON, while O indicates OFF.

scon |TF|TE|1D{1C|1B|1A[19 |18 (1716 [15 |14 {1312 |11 (10| F |E[D|C|B|A|{9 |8 |7]|6|5[4|3|2(1]0
Input
resister
ON/OFF[eJo[e|o[e[o[e|e|[e[e[oc|[o[e[e|[ofe|c|o]o][e]o[c|e|o|o]o[e]e][o]e][c]0
Hexadecimal A B C D 1 2 3 4

data

pec:  [1F[1E[ID[1c|iB[1a|19]18[17 |16 [15[14 (13|12 |10|F[E[D|C[B|A[9[8[7[6]|5[4[3]2][1]0
Output CH

ON/OFFlo|o|o|e|Oo|O|@|O|O|OC|@|@|O|@|O0O|O|@|O|@|O|@|OC|(@|@e|@(@|OC|O|@|@|O|e®
Hexadecimal 1 2 3 4 A B < D
data

SCON

Output
resister
ONJOFF|l@|O|®@|O|®@|O|@®@|®|@®@|@®@|(/O(O|®@|@®@|OCO|(@®@|OC|O|OC|@®@|OC|C|@®|O|O|O|®|@®@|O|@®@|O|O
Hexadecimal A B © D 1 2 3 4

data

b
o
0
o
z
6
2
9
W
%)
o
@
IR
>
c
o
)
>
r

PLC: [1F|1E|1D|1C|1B[1A|19|18 |17 |16 15|14 |13 [12|11|10|F|E|D|C|B|A|9|8|7|6|5[4]|3[2]1]0
Input CH

ON/OFF| o | O | O [ ] 0] (o] ®e|O0O|O|OC|®|@®|OC|@®|O|]OC|@®@(O|®@(OC|@®@|OC|0|0®0|@®@| 06| O|(OC|(O(@([O|O®
Hexadecimal 1 2 3 4 A B c D
data
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(Example iv) Set value = “3”

® indicates ON, while O indicates OFF.

SCON 1F [1E

Input
resister

1D

1C

1B

1A

1<)

18

17116 {15114 (13|12

11

10

ON ‘OFF| @ | ®

data

Hexadecimal C

pPLC: [1F[1E
Output CH

1D

1c

B

1A

19

17 (16 |15 |14 |13 |12

11

ON/OFF| O | O

data

Hexadecimal 1

SCON

Output
resister

1D

1C

19

17 (16 |15|14 (13|12

11

10

ON/OFF| @ | ®

data

Hexadecimal [

PLC: [1F[1E
Input CH

1B

19

17 (16 |15 (141312

11

10

ON/OFF| O | O

data

Hexadecimal 1

® FB Half Direct Mode Speed Unit (No0.159 FBVS)

Determines the unit of measure when operating the unit in Half Direct Mode.

Parameter No.159 setting value

Speed setting unit

0 (Set in delivery)

1.0 mm/sec

1

0.1 mm/sec
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5. Servo Press Type SCON-CB/CGB

(Note) As CB and CGB Types possess the same functions, this manual describes them together as CB Type.

5.1 Operation Modes and Functions

The operation modes described in the table below for SCON-CB Type applicable for EtherCAT are
available to choose from for operation.

Operation modes and key functions
Key function Remote 1/0 mode Full function mode
32

Number of occupied bytes

Operation by position data specification
Direct speed/acceleration specification
Current position reading

Current speed reading

Program number command operation

Judgement result reading
Current load data reading
Overload level monitor

X[ X[ O|O| X| X| X| XN

;O] O0|O0|O0|O0|0|0|O

1)

o
Q

Servo gain switching

(*1) One servo gain can be registered to one press program.

[1] Remote I/O mode: In this mode, the actuator is operated by PIOs (24 V 1/Os) via EtherCAT communication.
Number of occupied bytes: 2 bytes

SCON-CB not supporting SCON-CB supporting
EtherCAT(R) EtherCAT(R)

— e

PLC

o [SH

oo o] g
]

Communication

Flat cable ﬁﬁ: cable
PIO connection [ @ EtherCAT(R)
— connection

[2] Full function mode: It is the system to support all the features such as movement by direct indication or
current load reading in addition to those for servo press such as startup of press program
or judgment result reading.

Number of occupied bytes: 32 bytes

SCON-CB not supporting
EtherCAT(R)

PLC
Command Program No.: 1 >

Current Load Data: 10.0N
Current Speed: 10mm/s
Judgement Result: OK

Actuator
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5.2 Model Numbers

The model numbers of SCON-CB controller supporting EtherCAT are indicated as follows,
respectively:

@SCON-CB-OF-EC-O

For ~ 750W motor For 3000 ~ 3300W motor
(The figure below 400W or less type)
o) O s
e — iy
oXe)
00
o
=
o
o 0
H I
; : @
Hl 0
Hl 0
(Ol =
©
bl
of 1O
® ~— |
b ]
o o
| Of —
0
o) ]
3
sl 2
S =
S @)
o H

ol

—
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5.3 EtherCAT Interface

5.3.1 Name of the Parts

The names of each section related to EtherCAT are described as follows.

EtherCAT(R) output port

run |0

s

ERR ﬂ

|

Lo

r

Link/Activity LED (Output)

EtherCAT(R) input port

Y

anaonon

O |r_1_r
il il
W Etherce out

Link/Activity LED (Input) —

o

L J

aannnnn

l

" Status LED
(RUN / ERR)

261

8992/99-NOJS 2dA] ssaid oAlag °G



5. Servo Press Type SCON-CB/CGB .

J1A1] EtherCAT.

5.3.2 Monitor LED Indications

The slave condition (each controller), as well as network condition, can be checked using the three LEDs,
RUN, ERR and Link/Activity, provided on the front panel of the controller.
The description of each is explained in the following table.

O: llluminating, x : OFF, ¥t : Flashing
Name Display color Explanation
Initial status (“INIT” status of EtherCAT (R)

X o .
communication), or the power is turned off
O (Green) Normal operation (“OP_ERATION” status of
EtherCAT(R) communication )
RUN Y (Green) (“PRE-OPERATION” status of EtherCAT(R)
(ON: 200 ms/OFF: 200 ms) (Note1) | cOmMmunication)
Y (Green) (“SAFE-OPERATION?” status of EtherCAT(R)
(ON: 200 ms/OFF: 1000 ms) (Note2) | cOmMmunication)
O (Orange) A communication part (module) error
X No error, or the power is turned off.
Configuration information (setting) error
(ON: 200 m*s/(()c;r:nggg ms) (Nete1) (Informgtion received from the master cannot
ERR ) ) be configured.)
Y (Orange)

Communication part circuit error

(ON: 200 ms x twice (Watchdog timer timeout)

/OFF: 1000 ms) (Note3)

O (Orange) Communication part (module) error
% Link condition is not detected, or the power
Link/ is turned off. : .
Activity O (Green) Link established (No heavy traffic on the line)
Y¢ (Green)

(ON: 50 ms/OFF: 50 ms) (Noted) Link established (Heavy traffic on the line)

e LED Flash Timing

ON
(Note1)  blinking 200,200
ms ms
OFF —

ON
single 200 1000 200
(Note2) flash S e —

A
A
A 4

A
A 4
A
A
A
y

OFF —

ON
(Note3) double ) 200 | 200 R 200 1000
flash ms ms ms ms
OFF —
50
ms

ON
(Note4) flickering
OFF
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Wiring

5.4.1

Connection Diagram (Example)

PLC (EtherCAT(R) Master Unit)

HELR
02| #

8 Lo

OUT connector

—

IN connector

Ethernet cable*

SCON-CA/CB

(5] Ethernet
cable*

=R =

IN connector

OUT connector

Gl [
gy
SCON-CA/CB

* Ethernet cable: Straight cable of category 5e or above, 100 m max
(Aluminum tape and braided double-shielded cable are recommended.)

(Note) Terminal processing is not required.

5.4.2

i

1

RJ45 8-pin
modular connector
(Controller side)

Connector Pin Layout

=Y
3 Ethernet
cable*

IN connector

Other slaves

Pin number Signal name Signal abbreviation

1 Data transmitted + TD+
2 Data transmitted - TD-
3 Data received + RD+
4 Not used
5 Not used
6 Data received - RD-
7 Not used
8 Not used

Connector hood | Grounding pin for security FG
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5.5 Setting

Using the teaching tool, set controller parameters. Set the mode toggle switch on the front panel of the
controller to “MANU” side.

Refer to the instruction manual for each teaching tool for the applicable version of the teaching tool that can
be applied to EtherCAT.

5.5.1 Operation Mode Selecting

Set parameter No. 84 “FMOD: Field bus operation mode.”
[Refer to 5.9 EtherCAT Related Parameters.]

Set value Operation mode N“”.‘ber of
occupied bytes
0 (Factory setting) Remote 1/0 mode 2
1 Full function mode 32

* Entering any value except for the ones described above will cause an “Excessive Input Value Error”.
5.5.2 Station No. Setting

Set Parameter No. 85 “NADR: Fieldbus Node Address” if necessary.

When this parameter is set to “0”, it is available to set an address on the host side. (Applicable version on
application part VOOOF and later: Refer to PC Software Instruction Manuals (RCM-101-MW and RCM-101-USB)
for how to check the version)

Have the configuration conducted on the set address if this parameter is set to a value other than “0” in the
version described above or later, or the version is earlier than those described above. [Refer to 2.9 EtherCAT(R)
Related Parameters.]

Settable Range: 0 to 127 (It is set to “0” when the machine is delivered from the factory.)
(Note) Exercise caution to avoid node address duplication.
For details, refer to the Operation Manuals of the master unit and PLC in which in the master unit is

installed.

(Note) The setting for the communication speed is not required because it automatically follows the master’s
communication speed.

(Note)  After the parameter setting, turn on the power to the controller again and return the mode toggle switch

on the front of the controller to “AUTO” side.
When the switch is set to “MANU”, the operation using PLC is not available.

264



J1A1] EtherCAT.

5.6 Communicating with the Master Station

5.6.1 Operation Modes and Corresponding PLC I/O Areas
The channels allocated for each operation mode are described as follows.

o PLC output -» SCON-CB input (* “n” indicates the node address of each axis.)

DI on the SCON-CB side and input data register
PLC output -
area (bytes) Remote I/O-mode Full functlor.1 mode
Number of occupied bytes: 2 Number of occupied bytes: 32
n+0, n+1 Port No. 0 to 15 T "
arget position
n+2, n+3
n+4, n+5 o
n+6. n+7 Positoning band
n+8, n+9
n+10. 11 Command speed
n+12, n+13
n+14, n+15 .
16, 17 Occupied area
n+18, n+19
n+20, n+21 Acceleration
n+22, n+23 Deceleration
n+24, n+25 Occupied area
n+26, n+27 Load current threshold
n+28, n+29 Status signal 1
n+30, n+31 Status signal 2

e SCON-CB input — PLC output (* “n” indicates the node address of each axis.)

DO on the SCON-CB side and output data register
PLC output .
area (bytes) Remote 1/0O mode Full function mode
Number of occupied bytes: 2 Number of occupied bytes: 32
n+0, n+1 Port No. 0 to 15 -
Current position
n+2, n+3
n+4, n+5 Feedback current
n+6, n+7
n+8, n+9
n+10, 11 Current speed
n+12, n+13 Current load
n+14, n+15
n+16, n+17 .
: Occupied area
n+18, n+19 2
n+20, n+21 Program alarm code
n+22, n+23 Alarm code
n+24, n+25 Overload level monitor
n+26, n+27 Execution program
n+28, n+29 Status signal 1
n+30, n+31 Status signal 2

(Note) The shows the area to be occupied with the operation mode setting.
Therefore, this area cannot be used for any other purpose. Also, exercise caution to avoid node
address duplication.
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5.6.2 Remote I/O Mode (Number of Occupied Bytes: 2)

This is the operation mode with the position No. set up as the same as using P10 (24V |/O).

Create a press program on a PC software for RC.

The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the
following table.

Operation modes and key functions

O: Directly controls

Key function X: Invalid

Operation by position data specification
Direct speed/acceleration specification
Current position reading

Current speed reading

Program number command operation

Judgement result reading
Current load data reading
Overload level monitor
Servo gain switching

X| X|O|O| X| X| X| X

1)

e

(*1) One servo gain can be registered to one press program.

(1) PLC address configuration (* “n” indicates the node address of each axis.)

Parameter SCON-CB side PLC side output SCON-CB side PLC side input
No. 84 DI (Port No.) address (bytes) DO (Port No.) address (bytes)
0 Oto 15 n+0, n+1 0to 15 n+0, n+1
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(2) 1/0O Signal Allocation for each Axis

The I/O signals of each axis consist of one input (1 word=2 bytes) and one output word (channel)

in the 1/O areas.
e Each address is controlled by ON/OFF bit signals.

PLC output

Address (* “n” indicates the node address of each axis.)
1 word = 2 bytes =16 bit

>

n+0, n+1 F E D C B A 9 8 7 5 4 3 2 il
Controller

inputport | 2 | 2 |2 2| 2|2 o] o |~ EEE A R O T
number
PLC input
Address (* “n” indicates the node address of each axis.)

P 1 word = 2 bytes =16 bit

n+0, n+1 F E D C B A 9 8 7 5 4 3 2 1
Controller

output port LT N2 o ©|~ o | < | ™| N -
number

(3) I/O signal assignment [Refer to Instruction manual for the controller main body for more information.]

Category ';%rt Symbol Signal name Category I;’\l(;rt Symbol Signal name
0 PC1 o | pcwp |  Program finished
in normal condition
1 PC2 1 PRUN Program execution
2 PC4 2 PORG Program home position
3 PC8 Command program No. 3 APRC While in apr_oachlng
operation
4 PC16 4 SERC While in probing
operation
5 PC32 5 PRSS While in pressurizing
operation
6 PSTR Program start 6 PSTP While in pressurizing
PLC output SCON-CB stop
— 7 PHOM Program home output 7 MPHM While in program home
SCON-CB movement “PLC input movement
input 8 ENMV Axis movement 8 JDOK Judgement OK
permission
9 FPST |Program compulsory stop 9 JDNG Judgement NG
10 CLBR Loadcell calibration 10 CEND Loadcell call_bratlon
command completion
1 BKRL Forced brake release 11 RMDS Operation mode status
12 RMOD Operation mode 12 HEND | Home-return completion
switching
13 HOME Home-return 13 SV Servo ON status
14 RES Reset 14 *ALM Alarm
15 SON Servo ON command 15 * ALML Light failure alarm

The symbol with a * mark shows the ON signal in normal condition.
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5.6.3 Full Function Mode (Number of Occupied Bytes: 32)

It is the mode operation system to conduct all the servo press features in fieldbus communication.
Set each value in the input and output areas.
The robot cylinder's effective main functions that can be controlled using this mode, are as shown in the

following table.

Operation modes and key functions

Key function

O: Directly controls

X: Invalid

Operation by position data specification

Direct speed/acceleration specification

Current position reading

Current speed reading

Program number command operation

Judgement result reading

Current load reading

Overload level monitor

O|0|O0|O0|0O|0O|0O|0

Servo gain switching

1)

o

(*1) One servo gain can be registered to one press program.

(1) PLC address configuration (* “n” indicates the node address of each axis.)

Parameter | SCON-CB side PLC side SCON-CB side _ PLCside
. . . output address . : input address
No. 84 input side resister output side resister
(bytes) (bytes)
- n+0, n+1 . n+0, n+1
Target position 42, n+3 Current position 42, n+3
o n+4, n+5 n+4, n+5
Positioning band n+6, n+7 Feedback current n+6, n+7
n+8, n+9 n+8, n+9
Speed n+10. n+11 Current speed n+10. N+ 11
1 Occupied area ::1‘21 ::12 Current load data ::Lz‘r ::12
Occupied area AL, [ 1 Occupied area WAL, WA
2 n+18, n+19 2 n+18, n+19
Acceleration n+20, n+21 Program alarm code n+20, n+21
Deceleration n+22, n+23 Alarm code n+22, n+23
Occupied area n+24, n+25 Overload level monitor n+24, n+25
Command program No. n+26, n+27 Execution program No. n+26, n+27
Status signal 1 n+28, n+29 Status signal 1 n+28, n+29
Status signal 2 n+30, n+31 Status signal 2 n+30, n+31

(Note) The shows the area to be occupied with the operation mode setting.

Therefore, this area cannot be used for any other purpose. Also, exercise caution to avoid node

address duplication.
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()

I/O Signal Allocation for each Axis

The I/0O signals of each axis consist of sixteen input words (16-words = 32 bytes) and four output words in

the I/O areas.

® The control signals 1,2 and status signals 1,2 are ON/OFF signals in units of bit.

® The target position and current position are expressed using 2-word (32 bits) binary data. The figures
from —999999 to +999999 (Unit: 0.01 mm) can be set in PLC. However, set the position data within the
soft stroke range (0 to effective stroke length) for the actuator concerned.

® The positioning band are expressed using 2-word (32 bits) binary data. The figures from 1 to +999999
(Unit: 0.01 mm/sec) can be set in PLC.

® The speed are expressed using 2-word (32 bits) binary data. The figures from 0 to +999999 (Unit: 0.01
mm/sec) can be set in PLC. However, Set a value that does not exceed the max. speed of the applicable
actuator.

® The acceleration/deceleration using 1-word (16 bits) binary data. The figures from 1 to 999 (Unit: 0.01 G)

can be set in PLC. However, Set a value that does not exceed the max. acceleration/deceleration of the

applicable actuator.

The command program No. using 1-word (16 bits) binary data. The figures from 0 to 63 can be set in PLC.

The feedback current using 2-word (32 bits) binary data (Unit: 0.1%).

The current speed using 2-word (32 bits) binary data (Unit: 0.01mm/sec).

The alarm code, program alarm code using 1-word (16 bits) binary data.

The current load data using 2-word (32 bits) binary data (Unit: 0.01N).

The overload level monitor using 1-word (16 bits) binary data (Unit: %).

The execution program No. using 1-word (16 bits) binary data.
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PLC output
Address (* “n” indicates the node address of each axis.)

1 word = 2 bytes =16 bits

v

n+0, n+1 b15 b14 Db13 Db12 b11 b10 b9 b8 b7 b6 bd b4 b3 b2 bl b0

Target
position
(Lower word)

n+2, n+3 b15 b14 b13 Db12 b11 b10 b9 b8 b7 b6 bd b4 b3 b2 b1l b0

Target
position
(Upper word)

When the target position is shown using the negative figure, it is expressed using the complement of 2.

n+4, n+5 b15 b14 Db13 b12 b11 b10 b9 b8 b7 b6 bd b4 b3 b2 b1 b0

Positioning | & | & | & | © | © | ol ol o
N~ ™ =2 A < N ©
band Slsl=lel2el°eln 9 o © > - © < N —
(Lowerword) | - © < N -

n+6, n+7 b15 b14 Db13 Db12 b11 b10 b9 b8 b7 b6 bd b4

b3 b2 b1 b0

Positioning o 3 N 8

band ' ' | ' ' ' ' ' | ' i ' :_ ;_ 3 L{)h

(Upper word) N © ™ S
Lo} N ~

n+8, n+9 b15 Db14 Db13 b12 b11 b10 b9 b8 b7 b6 bd b4

o
w
o
N
o
a0
o
o

[e¢] <
N | o | o |«
Speed g g o > < N N © Jee) < N ©
lowerword) | § | S | S (2|22 | B | &Y |0 | |« || ¥ | N |~
N 1L g | | & |

n+10,n*+11 15 p14 b13 b12 b11 b10 b9 b8 b7 b6 b5  ba

b3 b2 b1 b0

AR

Speed N | = 9|3

(Upper word) 1 1 1 1 1 1 1 1 1 1 1 1 q_ N — m‘
I © ™

o N - ©

n+12, n+13 b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4

o
w
o
N
o
a0
o
o

Can not
be used

n+14, n+15 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1l b0

Can not
be used
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Address (* “n” indicates the node address of each axis.)

1 word = 2 bytes =16 bits

v

N+16,n+17| 15 p14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl b0

Can not
be used

n+18, n+19 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bs b4 b3 b2 bl b0

Can not
be used

n+20, n+21 415 b4 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl b0

Acceleration

1,024
512
256
128
64
32
16
8
4
2
1

N+22,n*+23 15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
. <

D lerat N © o)

eceleration | . . . . 8 Sle S SIS L |0 |« ||~

n+24, n+25 b15 b14 Db13 Db12 b11 b10 b9 b8 b7 b6 bd b4 b3 b2 b1l b0

Can not
be used

N+26, n+27 15 p14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

Command > I 8 8 S 5
prc’)\lgoram 1 1 1 1 1 1 1 1 1 1 8 8 D_ n- n- n-

N+28,n+29 p15 14 b13 b12 b1l _b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

Status
signal 1

n+30, n+31 p15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bs b3 b2 bl b

x| o |- |22 || 2|8 | x w
o2 |2 818825 2|2|128)5 8|S 8/8|3|3
QDﬁQ’_,ﬁmu_EEn_mmO‘xI"’
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PLC input
Address (* “n” indicates the node address of each axis.)

1 word = 2 bytes =16 bits

»
>

n+0, n+1 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
Current
position
(Lower word)
n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0

Current
position
(Upper word)

When the current position is shown using the negative figure, it is expressed using the complement of 2.

n+4’ n+5 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
Feedback | 8 | & | o | © | o | =
current N ol 2131319818 8|1/ N| 9] 0| <] o«

A © o - - - Te] (q\] ~— © ™ -
(Lower word) > - © < N -

N+6, N*7  p15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Feedback 13 | N Q
current ' ' . \ . ' ' ' . \ \ ' :. ;. ‘C_Z te}
(Upper word) % g (v‘_) g

n+8’ n+9 b15 b14 b13 Db12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 b0
Current
speed
(Lower word)

n+10, n+11 p15 p14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Current
speed
(Upper word)

When the current speed is shown using the negative figure, it is expressed using the complement of 2.

N+12, n+13 b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b
Current
load
(Lower word)
n+14, n+15 p15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4s b3 b2 bl b0

Current
load
(Upper word)

When the current load is shown using the negative figure, it is expressed using the complement of 2.
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Address (* “n” indicates the node address of each axis.)

n+16, n+17

m—
EtherCAT. ™

1 word = 2 bytes =16 bits

v

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Can not
be used
N+18,n+19 15 114 b13 b12 b11 b0 b9 b8 b7 b6 b5  bs b3 b2 bl b0
Can not
be used
n+20, n+21 45 p14 b13 b12 bi1 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Program
alarm code
N+22,n+23 115 p14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Alarm code
N+24,n+25 115 p14 p13 012 b1 b10 b9 b8 b7 b6 b5 bs b3 b2 bl bO
Overload T N2 || 2| |
|ebe| [] 1 [] 1 1 1 1 [] 1 0 o 6 o o o O
monitor o o o o o o o
n+26, N+27 115 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
Execution o © | o | | & | -
program 1 1 1 1 1 1 1 1 1 1 8 5 o O o O
No. o o o o (2 o
n+28, N+29 p15 p14 113 b12 b11 b0 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
X v Y [ pd o o )} Q O
saws | 21512181218, |.|.|Z|E|E|IE|G|2|
sl 181813 (3|2 |2 =Sl 8|2 |E|d|%
n+30, n+31 p15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
) _ S| o|lz|lao| S| T ol ® | al oo
e 1213|353 E|%5|12/3|2/2|-12/S/2/8|3
9 D|<|<|a|S|ad|la|lad |8 a|x|O| T
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(3) I/O signal assignment (* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Adress

Bit

Symbol

Function

Details

Target
position

32-bit
data

32-bit signed integer.

Set the target position on the absolute coordinates.

The unit is 0.001 mm, while the specifiable range is -999999 to

999999.

(Example) When it is “+2.541mm”, set it as “2541”.
If the value larger than the value (0.2mm) inside the
soft limit for the parameter, the movement would be
limited to the inside the soft limit (0.2mm).

* When the input is performed in hexadecimal notation, input

the negative value using a complement of 2.

5.8 (2)

Positioning
band

32-bit
data

32-bit integer.
The unitis 0.001 mm, while the specifiable range is 1 to
999999.
(Example) When it is “2.540mm”, set it as “2540”.
It shows the allowable range from the target position,
that is regarded as the positioning completion.

5.8 (2)

Velocity

PLC output

32-bit
data

32-bit integer.
Specify the speed at which to move the actuator.
The unit is 0.01 mm/sec, while the specifiable range is 0 to
999999.
Deceleration stop if and to specify in motion 0. It under
suspension, it will remain stopped on the spot.
(Example) When it is “25.41mm”, set it as “2540".
When the movement command is set with the value
bigger than the max. speed, an alarm is issued.

5.8 (2)

Acceleration

16-bit
data

Deceleration

16-bit
data

16-bit integer.
Specify the acceleration and deceleration at which to move the
actuator.
The unitis 0.01 G, while the specifiable range is 1 to 999.
(Example) To set 0.30G, specify “30.”
If a move command is issued by specifying “0” or a
value exceeding the maximum acceleration or
maximum deceleration, an alarm will occur.

5.8 (2)

Command
program No.

16-bit
data

16-bit integer.

Excection, or specify the movement to press program number
for press program home.

Available range is from 0 to 63.

After specified, excective program when turns ON press
program start signal (PSTR).

Also, movement press program home movement signal when
turns ON press program home movement signal (PHOM).

5.8 (2)
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* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Adress Bit Symbol Function Details
b15
b14
b13
b12
b11
b10
b9
C_ontrol b8 - Can not be used. -
signal 1 b7
b6
b5
b4
b3
b2
b1
b0
b15 DSTR |Positioning start: when the movement command is ON 5.6.4 (15)
b14 JOG- -\_Jog: The actuator moves in the direction of home when the 5.6.4 (14)
signal is ON.
b13 JOGH+ +Jog; Thelactuator moves in the direction opposite home when 5.6.4 (14)
the signal is ON.
5 Jog speed/inching distance switching:
oS Parameter No. 26, “Jog speed” and parameter No. 48, “Inching
3 b12 JVEL |distance” are used when the signal is OFF, or parameter No. 47, | 5.6.4 (13)
®)] “Jog speed 2" and parameter No. 49, “Inching distance 2” are
T used when the signal is ON.
Jog/inching switching:
b11 JISL | Jog operation when the signal is OFF, or inching operation 5.6.4 (12)
when the signal is ON.
Probing stage:
b10 SSTP | When this bit is ON at the time when probing stage completes, 5.6.4 (11)
stops at probing stage complete position
Control Program compulsory stop:
signal 2 b9 FPST | Executed press program stopped when it turns ON. 5.6.4 (10)
Axis operation permission:
b8 ENMV Axis operation permitted when it turns ON. 56.4(9)
b7 PHOM |Program home return movement 5.6.4 (8)
b6 PSTR |Program start 5.6.4 (7)
Forced brake release:
bS BKRL The brake is released when the signal turns ON. 5.6.4(6)
Operation mode:
b4 RMOD |AUTO mode when the signal is OFF, or MANU mode when the 5.6.4 (5)
signal is ON.
Load cell calibration command:
b3 CLBR Calibration is performed when this signal turns ON. 56.4(4)
b2 RES |Reset: A reset is performed when the signal turns ON. 5.6.4 (3)
b1 HOME Home return: A home return command is issued when the signal 5.6.4 (2)
turns ON.
b0 SON | Servo ON command: The servo is ON when the signal is ON. 5.6.4 (1)
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(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit Symbol Contents Details

32-bit signed integer indicating the current position.
> bit The unitis 0.01 mm.

Current | 32-bi - (Example) Reading: 000003FF,, = 1023 (decimal)= 1.023 mm 58 (2)
position data * If this data is read as a hexadecimal, a negative value is
indicated by a complement of 2.

32-bit integer.
Feedback 32-bit It shows the feedback current value.
current data The unitis 0.1 %.
(Example) Reading: 00000FF, = 255 (decimal)= 25.5 %

32-bit signed integer.

The current speed is indicated.

Positive value: The actuator is moving in the direction opposite

. home.

Current 32-bit - Negative value: The actuator is moving in the direction of home. 5.8 (2)

speed data The unitis 0.01 mm/sec.

(Example) Reading: 000003FF, = 1023 (decimal) = 10.23 mm/sec

* If this data is read as a hexadecimal value, a negative value is
indicated by a compliment of 2.

32-bit signed integer.
Current 32-bit The unit is 0.01N.

load data data * If this data is read as a hexadecimal value, a negative value is
indicated by a compliment of 2.

16-bit integer.

The alarm code currently generated output.
- 0 is output when no alarm is present. 5.8 (2)
For details on alarms, refer to the instruction manual for the
controller.

Program 16-bit
alarm code data

PLC input

16-bit integer.

16-bit The signal turns ON when an alarm occurs.
Alarm code - 0 is output when no alarm is present. 5.8 (2)
data For details on alarms, refer to the instruction manual for the
controller.

16-bit integer.
Motor temperature estimated from feedback current value, and
Overload 16-bit output in ratio with allowable upper limit as 100%.

level data © | The unitis %. 58 ()
monitor Overload alarm (EO) will be generated when this value gets to

100%.

16-bit integer.
. The press program number currently executed is output. This
Execution . . . -
16-bit value is retained unless the next program number gets indicated 538 (2
program data ) or the servo gets turned OFF. 8(2)
No. . . . . .
This value is retained until alarm reset when an alarm is

generated while a program is executed.
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* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit Symbol Contents Details
Overall Judgment NG:
b15 JDNG | Turns ON when overall judgment was made for load and 5.6.4 (31)
position (distance) as a NG.
Overall Judgment OK:
b14 JDOK |Turns ON when Overall judgment was made for load and 5.6.4 (31)
position (distance) as a OK.
Load judgement NG:
b13 LING Turns ON when load for pressing operation judged NG. 5.6.4(30)
Load judgement OK:
b12 LJOK Turns ON when load for pressing operation judged OK. 56.4(30)
Position (distance) judgement OK:
b11 PJNG |Turns ON when load for pressing operation position (distance) 5.6.4 (30)
judged NG.
Position (distance) judgement NG:
b10 PJOK |Turns ON when load for pressing operation position (distance) 5.6.4 (30)
judged OK.
b9 -
Status b8 - Can not be used. -
signal 1
b7 -
Press program standby:
b6 WAIT |Turns ON in standby status after press program finished in 5.6.4 (29)
normal condition.
Returned during the operation:
*g b5 RTRN Turns ON during returning stage. 5.6.4(28)
£ While in decompressing operation:
3 b4 DEMP Turns ON during decompressing stage. 56.4(27)
o Pressurize during the stop:
b3 PSTP Turns on during stop in pressurizing stage. 5.6.4(26)
While in pressurizing operation:
b2 PRSS |Turns ON while pressurizing operation executed in pressurizing | 5.6.4 (25)
stage.
While in probing operation:
b SERC Turns ON when probing stage executed. 5.6.4 (24)
While in approaching the operation:
b0 APRC Turns ON when approaching stage executed. 56.4(23)
Emergency stop: An emergency stop is being executed when
b15 EMGS the signal is ON. 5.6.4 (22)
b14 ALM | Alarm: The signal turns ON when an alarm occurs. 5.6.4 (21)
Light failure alarm:
b13 ALML The signal turns ON when an light failure alarm occurs. 5.6.4 (20)
Program alarm:
Status b12 PALM The signal turns ON when an program alarm occurs. 5.6.4 (19)
signal 2 Program home return during the movement:
b11 MPHM | Turns ON while in movement to home position set to each press | 5.6.4 (8)
program.
Program home position:
b10 PORG |Turns ON while in achieve to reach to home position set to each | 5.6.4 (8)
press program.
Press program excecuted:
b9 PRUN Turns ON when press program executed. 564(7)
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(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

Signal Type Bit Symbol Contents Details
Press program finished in normal condition:
b8 PCMP Turns ON when press program finished with no alarm 5.6.4 (7)
generated.
(Note) There is no relation to press judgment.
Zone 2: The signal is ON when the current position is inside the
b7 ZONE2 specified zone. 5.6.4 (18)
Zone 1: The signal is ON when the current position is inside the
b6 ZONE1 specified zone. 5.6.4 (18)
§_ b5 - Can not be used. -
£| Status Positioning complete signal:
g signal 1 b4 PEND |16 signal turns ON when the positioning is completed. 56.4(16)
Operation mode:
b3 RMDS | The signal is OFF when the current mode AUTO, or ON when 5.6.4 (5)
the current mode is MANU.
Loadcell calibration completion:
b2 CEND ON when the calibration completion. 564(4)
Home return completion:
b HEND ON when the home return completion 5.6.4(2)
b0 SYY Operation ready: ON when the Servo ON 5.6.4 (1)
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5.6.4 1/0 Signal Controls and Function

* ON indicates that the applicable bit signal is “1”, while OFF indicates that the bit signal is “0”.
The 1/0 control and functions used in the full function mode are described as follows. For the 1/O signals for the
Remote 1/0 Modes, refer to the instruction manual for the controller main body for servo press.

(1)

Servo ON command (SON) | PLC output signal |
Operation preparation end (SV) [PLC input signal]

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

When “SON” signal is turned “ON”, the servo-motor is turned “ON”. When the servo-motor is turned ON, the
Status Indicator LED (Refer to 5.3, " ETHERCAT Interface”) on the front surface of the controller illuminates
in green.

The “SV” signal is synchronized with this LED.

m Function

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

While the “SV” signal is ON, the controller's servo-motor is turned “ON” and the operation becomes available.
The relationship between the “SON” signal and “SV” signal is as follows.

SON ™
(PLC>SCON) —

SV
(SCON—>PLC)

Home return (HOME) PLC output signal |

Home return completion (HEND) |[PLC input signal |

When the “HOME” signal is turned “ON”, this command is processed at the startup (ON-edge), and the
home return operation is performed automatically. During the home return operation, the “HEND” signal is
turned “ON”.

When the “HEND” signal is turned “ON”, turn “OFF” the “HOME” signal.

Once the “HEND?” signal is turned “ON?”, it can not be turned “OFF” until the power is turned “OFF” or the
“‘HOME?” signal is input again. Once the HEND signal is turned ON, it can not be turned OFF until the power
is turned OFF or the HOME signal is input again.

Even after the completion of the home return operation, when the “HOME” signal is turned “ON”, the home
return operation can be performed.

HOME
(PLC—SCON)

HEND -
(SCON—PLC)
PEND
(SCON—PLC) |
Actuator operation T T

Mechanical end  Stopped at the home position

& Caution: In the Remote 1/0 Modes when the movement command is issued without performing the home

return operation, the movement is performed after the automatic home return operation.

In the full function mode, issuing a movement command following the power on, without performing
a home return first, will generate an alarm “Error Code 83: ALARM HOME ABS (absolute position
move command when home return is not yet completed)” (operation-reset alarm).
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()

(4)

Reset (RES) |PLC output signal |
This signal has two functions. It can reset the controller alarm and cancel the reminder for planned
movements during pause conditions.
m Function
[11 When this signal is turned ON from OFF condition after eliminating the cause of the alarm during the
alarm output, the alarm (ALM) signal can be reset. (In the case of the alarm with the cold start level,
re-injection of the power is required)
[2] When this signal is turned ON from OFF condition during the pause condition, the reminder of the
planned movement left can be cancelled.

Load cell calibration command (CLBR) |PLC output signal |
Load cell calibration complete (CEND) |PLC input signal |

The factory setting for the load cell is ON when no load is applied. If you want to use the loaded condition as
the reference (0 N), perform the following calibration. Also perform this calibration in other conditions as
necessary (such as during readjustment, inspection, etc.).

[1] Stop the operation. (Calibration cannot be performed while any axis is operating, pushing a work part or
paused, in which case an attempt to perform calibration will generate a OE1 (load cell calibration error)
alarm.

[2] Turn ON the load cell calibration signal (CLBR) and keep it ON for at least 20 ms.

[3] Once the calibration is complete, the calibration complete signal (CEND) turns ON. Thereafter, turn OFF
the CLBR signal.

If the calibration was not successful, a OE1: (load cell calibration error) alarm generates.

A\ Caution: Normal operation commands are not accepted while the CLBR signal is ON.

Signal input is recognized

continuously for 20ms "’ Calibration time™
L*L Turn the CLBR OFF after confirming

- that the CEND has turned ON.
=

CLBR —

CEND /

The CEND turns ON when the calibration has completed
successfully. If the CLBR is OFF, the CEND remains OFF.

*1 If the CLBR is turned OFF during this period, the signal is not recognized and therefore calibration is not
performed.

*2 If the CLBR is turned OFF during this period, an alarm generates.
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(6)

(7)

Operating mode selector (RMOD) |PLC output signal |
Operation mode status (RMDS)  |PLC input signal |

The operation mode is selected with the RMOD signal and the MODE switch located on the front surface of
the controller.

Also, which mode is currently set, AUTO or MANU, can be confirmed using the RMDS signal.

The operation modes with the combination of the RMOD signal and the MODE switch ON/OFF are
described as follows.

Controller MODE Controller MODE

Switch = AUTO Switch = MANU
RMOD signal = OFF AUTO mode MANU mode
(AUTO mode is specified) (RMDS=0FF) (RMDS=0N)
RMOD signal = ON MANU mode MANU mode
(MANU mode is specified) (RMDS=0ON) (RMDS=0ON)

(Note) In MANU mode, the startup of the operation from PLC is not available.

Brake release (BKRL) |PLC output signal |
Turning this signal “ON” can release the brake forcibly.

Press program start (PSTR) | PLC output signal |
Press program executed (PRUN) | PLC input signal |
Press program finished in normal condition (PCMP) [PLC input signal |

PSTR signal gets processed at the startup (ON-edge), and executes the press program in the program
number input in the PLC command program number register.

PCMP signal turns ON when a program is finished in normal condition with no alarm being generated, and it
is transited to the standby stage. PCMP Signal will be retained until the start of the next program, movement
command or servo gets turned OFF. Also, PCMP signal will not turn on when the press
program.home-return is finished. Turn PSTR signal off after confirming the program executing (PRUN)
signal has been turned ON.

Command
program No. ><
(PLC—SCON)
PSTR

(PLC—SCON) f’

PRUN -/ l_

(SCON—PLC) ,
o
PCMP i
(SCON—PLC) 2
Program finished in !
normal condition - |
\E ,_Standby time
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(8) Press program home return (PHOM) |PLC output signal]
Press program home movement (MPHM) |PLC input signal|

Press program home position (PORG)  |PLC input signal|
This command gets processed at the startup (ON-edge) when PHOM signal is ON, and executes to move
to the home position in the program number input in the PLC command program number register. MPHM
signal turns ON during movement. PORG signal turns ON once completes to move to the home position.
Turn PHOM Signal OFF once PORG Signal turns ON.
For the speed to move to home position, the setting in parameter No. 8 velocity initial value, and for the
acceleration/deceleration, the setting in Parameter No. 9 acceleration/deceleration initial value is used.

Command program

No. ><
(PLC—SCON)

PHOM
(PLC—SCON)

MPHM
(SCON—PLC)

PORG
(PLC—SCON)

Actuator operation

Press program home position /T

& Caution: The program alarm occurs if press program home position movement signal get input while the
press program is executed.

(9) Axis operation permission (ENMV) [PLC output signal|

Operation of axis and execution of program are permitted while this signal is turned ON.

Servo will not turn OFF even when this signal turns from ON — OFF.

If the axis movement and program are stopped by turning this signal from ON — OFF, the stopped axis
movement and program will not resume even if this signal is turned from OFF — ON.

(10) Program compulsory stop (FPST) |PLC output signal |

Turn FPST Signal ON, and the executed press program stops.

The operation after stop can be selected from returning to press program home position and parameter
No. 179 stopping at the point by establishing the setting in the return operation setting at press program
compulsory stop.

For the speed to move to home position, the setting in parameter No. 8 velocity initial value, and for the
acceleration/deceleration, the setting in parameter No. 9 acceleration/deceleration initial value is used.
This signal is invalid if input while moving to the press program home position.
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(11) Probing stop |PLC output signal|

When SSTP signal is ON at the time when probing stage completes, stops at probing stage complete

position, and press program stop. Servo ON is continued.
After program is turn off, even if SSTP signal return OFF will not resume press program.

(12) Jog/inching switching (JISL) |PLC output signal|

This signal changes over the jog operation and the inching operation.
JISL=0OFF : Jog operation

JISL=ON

: Inching operation

When the JISL signal is turned “ON” (for inching operation) during the jog operation, the actuator is
decelerated and performs the inching operation.
When the JISL signal is turned OFF (jog) while the actuator is moving by inching, the actuator will complete
the movement and then switch to the jog function.
The table below summarizes the relationship of the ON/OFF statuses of the JISL signal and jog
speed/inch-distance switching (JVEL) signal.

Jog operation Inching operation
JISL OFF ON
Speed Parameter No. 26, “Jog speed” Parameter No. 26, “Jog speed”
JVEL Travel - Parameter No. 48, “Inching distance”
=OFF |Acceleration/ |ated value (The specificvalue | 04 yaiye (The specific value
: varies depending on the . .
Deceleration varies depending on the actuator.)
actuator.)
Speed Parameter No. 47, “Jog speed 2” |Parameter No. 47, “Jog speed 2”
JVEL Travel - Parameter No. 49 “Inching distance 2"
=ON | Acceleration/ |ated value (The specificvalue o0 ya1e (The specific value
. varies depending on the ) .
Deceleration varies depending on the actuator.)
actuator.)
Operation When the JOG +/JOG - signal is |Upon detection of the leading (ON)
P ON. edge of the JOG +/JOG - signal.

(13) Jog-speed/inching-distance switching (JVEL) |PLC output signal |

This change-over signal is used for the parameters specifying the jog speed when the jog operation is

selected or the inching distance when the inching operation is selected.
The relationship is as follows.

JVEL signal Jog operation: JISL=OFF Inching operation: JISL=ON
p ” Parameter No. 26, “Jog speed”
OFF Parameter No. 26, "Jog speed Parameter No. 48, “Inching distance”
p » Parameter No. 47, “Jog speed 2”
ON Parameter No. 47, "Jog speed 2 Parameter No. 49, “Inching distance 2”
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(14) +Jog (JOG+) [PLC output signal |
-Jog (JOG-) | PLC output signal |

This signal is the command for the jog operation startup or inching operation startup.
If a + command is issued, the actuator will operate in the direction opposite home. When a — command is
issued, the actuator will operate in the direction of home.

[1] Jog operation
Jog operation can be performed when the jog/inching switching (JISL) signal is OFF.
While the “JOG+” is turned “ON”, the movement direction is to the opposite of the home and when it is
turned “OFF”, the actuator is decelerated and stopped.
While the JOG — is ON, the actuator will operate in the direction of home and when it is turned OFF, it is
decelerated to a stop.
The operation is performed based on the set values of the following parameters.

e The speed is based on the parameter value specified using the Jog speed/Inching distance change-over
(JVEL) signal.
If the JVEL signal is OFF, the actuator operates according to parameter No. 26, “PIO jog speed”.
If the JVEL signal is ON, the actuator operates according to parameter No. 47, “PIO jog speed 2.

¢ The acceleration/deceleration conforms to the rate acceleration/deceleration (the specific value varies
depending on the actuator).

¢ When both the JOG+ and JOG- signals are turned “ON”, the actuator is decelerated and stopped.

[2] Inching operation
The inching operation is available while the 11SI signal is turned “ON”.
Once it is turned “ON”, the actuator is moved as much as the inching distance.
When the JOG+ is turned “ON”, the movement is to the opposite of the home and when the JOG- is turned
“ON”, the movement is to the home.
The operation is performed based on the set values of the following parameters.
¢ The speed conforms to the value of the parameter specified by the JVEL signal.
If the JVEL signal is OFF, the actuator operates according to parameter No. 26, “Pl1O jog speed”.
If the JVEL signal is ON, the actuator operates according to parameter No. 47, “PIO jog speed 2.
¢ The travel conforms to the value of the parameter specified by the JVEL signal.
If the JVEL signal is OFF, the actuator operates according to parameter No. 48, “PIO inch distance”.
If the JVEL signal is ON, the actuator operates according to parameter No. 49, “PIO inch distance 2.
e The Acceleration/Deceleration is based on the rated acceleration/deceleration (depending on the actuator).

During the normal operation, even when the “+” Jog signal or
operation is continued. (The Jog signal is ignored)

In the pause condition, even when the “+” Jog signal or
moved.

Jog signal is turned “ON”, the normal

Jog signal is turned “ON”, the actuator is not

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

(15) Positioning command (DSTR) |PLC output signal |

This signal is processed at the startup (ON-edge) and the positioning to the target position input in the
PLC's target position register is performed. When this signal is issued in the condition where the home
return operation has not performed at all after the power injection (HEND signal OFF), an alarm is issued
(Operation Cancellation Level).

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

Target position

(PLC—>SCON) _ X

CSTR
(PLC—SCON)
PEND
(SCON—PLC)
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(16) Positioning completion signal (PEND)  |PLC input signal |
This signal is turned “ON” when the actuator is moved to the target position and reaches the positioning
band and the pressing is completed.

Timing at which the position
complete signal turns on

Speed
Target position

Travel

Time

|
1
|
|
|
|
T
!
|

—»—4 Positioning band

When the servo-motor is turned ON from OFF condition, the positioning is performed with the position set
as the target position. Accordingly, this signal is turned “ON” and after that, when the positioning operation
is started with the home return (HOME) signal, positioning start (CSTR) signal and positioning command
(DSTR) signal, this signal is turned “OFF”.

& Caution: When the servo-motor is turned OFF or stopped in an emergency while the actuator is
stopped at the target position, the PEND signal is turned “OFF” temporarily.
Then, when the servo-motor is turned “ON” and the actuator is within the positioning band,
the PEND signal is turned “ON” again.
When the positioning is completed with the CSTR signal or DSTR signal turned “ON”, the
PEND signal is not turned “ON”.

(17) Zone 1 (ZONE1) [PLC input signal|
Zone 2 (ZONE2) [PLC input signal|

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

The zone is set using the user parameters.

The Zone 1 signal is set using the parameter No. 1 “Zone Boundary 1 “+” side” and No. 2 “Zone Boundary 1
“-“ side”.

The Zone 2 signal is set using the parameter No. 23 “Zone Boundary 2 “+” side” and No. 24 “Zone
Boundary 2 “-* side”.

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

|

Zone signal

S —

Actuator operation + direction

Home !
Zone setting -  Zone setting +
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(18) Program alarm (PALM) [PLC input signal]

This turns ON when a press program alarm is detected.

The alarm turns OFF when the reset (RES) signal gets turned ON if it is an operation cancelation level
alarm. (without removing the cause of alarm, the alarm will be generated again when press program is
executed.)

(19) Light failure status (ALML) |PLC input signal|
It turns to 1 when a message level (light alarm available to continue) alarm is generated.
This signal is not linked to ALM_LED on the controller front panel.
[Detail of the alarm refer to SCON controller instruction manual for servo press]

(20) Alarm (ALM) [PLC input signal]

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

m Function

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

When the alarm is detected, the status indicator LED on the front surface of the controller illuminates in red.

(21) Emergency stop (EMGS) |PLC input signal |

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

m Function

When the controller is stopped in an emergency (motor driving power is cut OFF), it is turned “ON”. When
the emergency stop status is cleared, it is turned “OFF”.

(22) While in approaching operation (APRC) |PLC input signal |
It turns ON during the approaching stage in press program.

(23) While in probing operation (SERC) |PLC input signal |
It turns ON during the probing stage in press program.

(24) While in pressurizing operation (PRSS) |PLC input signal |
It turns ON during the pressurizing stage in press program.

(25) While in pressurizing stop (PSTP) [PLC input signal|
It turns ON at the stop after pressurizing in the pressurizing stage in press program.
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(26) While in decompressing operation (DCMP) |PLC input signal |
It turns ON during the decompressing stage in press program.

(27) While in returning operation (RTRN) [PLC input signal |
It turns ON during the returning stage in press program.

(28) Press program standby (WAIT) |PLC input signal |
It turns ON during standby after press program finished in normal condition.

(29) Position (distance) judgment OK (PJOK) |PLC input signal |
Position (distance) judgment NG (PJNG) | PLC input signal |
Load judgment OK (LJOK) | PLC input signal |
Load judgment NG (LING) | PLC input signal |

PJOK signal turns ON when the position (distance) range set as the judgment of press program is kept
when the pressurizing operation is finished, and PJNG signal turns ON when it is not kept.
LJNG signal turns ON when the position (distance) range set as the judgment of press program is kept
when the pressurizing operation is finished, and LING signal turns ON when it is not kept.

Load

A
Judgement only

distance
(pass range)

Judgement only Judgement both of Judgement only
Load load load and distance load
judgment (pass range) (pass range) (pass range)
range

Judgement only
distance
(pass range)

» Position

Position judgment range

(30) Overall Judgment OK (JDOK) |PLC input signal]
Overall Judgment NG (JDNG) |PLC input signal |

Overall judgment is made from the position (distance) judgment and the load judgment, and JDOK signal

turns ON when it passes and JDNG signal is turned ON when it fails.
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J1A1] EtherCAT.

5.7 1/0 Signal Timings

When any of the control signal is turned ON to perform the operation of the actuator using the PLC's
sequence program, the response (status) is returned to the PLC. The maximum response time is expressed
using the following formula.

Maximum response time (msec)=Yt+Xt+3+command processing time (operation time, etc.)
Yt: Master Station—slave transmission delay time Filed Network Transmission
Xt: Slave—Master Station Transmission Delay Time Delay Time

Master Station— For the master station — slave transmission delay (Yt) and slave — master station
transmission delay (Xt), refer to the instruction manuals for the EtherCAT (R) master unit and PLC installed
in the master unit.

PLC sequence program
Control signal /

Status signal

Master station — Slave

S - Slave — Master station
transmission delay time (Yt)

transmission delay time (Xt)

SCON It j
Control signal \»

Status signal

Command processing time
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5.8 Operation

The timings for the basic operation examples.

(1) Operation in the remote I/O mode

Here, it shows examples for when executing one press program to turn the servo ON, return to home
position and having loadcell calibration.

® Example of operation

1) Turn ON (operation enable) axis movement permission signal (ENMV).

2) Indicate the press program number (PC1 to PC32).

3) Turn the press program home position movement signal (PHOM) ON. During the movement to home
position, the press program home position movement signal is kept ON. The press program home
position signal (PORG) turns ON once the home position movement completes.

4) Turn the press program start signal (PSTR) on to execute the press program. .

The press program execution signal (PRUN) turns ON while the press program is executed .
* Duration from program start till standby time pass after return stage

5) Each stage execution signal is kept on while each stage in the press program is executed.
*While in approaching stage executed = While in approaching operation signal (APRC)
*While in probing stage executed = While in probing operation signal (SERC)
*While in pressurizing stage (pressurize) executed = While in pressurizing operation (APRC)
*While in pressurizing stage (stop) executed = While in pressurizing stop (PSTP)

6) Judgment made for pressurizing stop (PSTP ON).
The result is output in judgment OK signal (JDOK) and judgment NG signal (JDNG).

7) Once each of decompressing and return stage is finished, the press program normal complete signal
(PCMP) turns ON.
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1A EtherCAT~—

Axis movement permission 1)

ENMV
(PLC—Controller) Em—

Press program No. *
PC1 to PC32 L, Press progam No.
(PLC—Controller) J\

2
Press program home movement ) (’
PHOM

(PLC—Controller)
Press program home
during a movement
MPHM
(Controller—PLC)

Press program home position
PORG
(Controller—PLC)

Press program start 4)
PSTR
(Controller—PLC)

While in press program operation
PRUN
(Controller—PLC)

While in approaching operation
APRC
(Controller—PLC)

Standby time
(Set to press program)

While in probing operation
SERC
(Controller—PLC)

¥\

While in pressurizing operation
APRC
(Controller—PLC)

5)

While in pressurizing stop
PSTP
(Controller—PLC)

Judgement OK/Judgement NG
JDOK/JDNG
(Controller—PLC)

Press program finished
in normal condition
PCMP
(Controller—PLC)

Actuator operation
(Image of velocity waveform)

—p+——4¢—7) decompressing, probing excuted

Note 1 Considering scan time of PLC, have the time of 0 ms or more from input of the press program number to PSTR to
turn ON.
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(2) Operation in the full function mode

Here, it shows examples for [1] when executing one press program and [2] when performing direct
indication movement to the target position after completing to turn the servo ON, return to home position
and having loadcell calibration.

[1] Example for when executing one press program

1) Turn ON (operation enable) axis movement permission signal (ENMV).

2) Set the press program number to execute to the command program number register.

3) Turn the press program home position movement signal (PHOM) ON. During the movement to home
position, the press program home position movement signal is kept ON. The press program home
position signal (PORG) turns ON once the home position movement completes.

4) Turn the press program start signal (PSTR) on to execute the press program.

The press program execution signal (PRUN) turns ON while the press program is executed .
* Duration from program start till standby time pass after return stage
5) Each stage execution signal is kept on while each stage in the press program is executed.
*While in approaching stage executed = While in approaching operation signal (APRC)
*While in probing stage executed = While in probing operation signal (SERC)
*While in pressurizing stage (pressurize) executed = While in pressurizing operation (APRC)
*While in pressurizing stage (stop) executed = While in pressurizing stop (PSTP)

6) Judgment made for pressurizing stop (PSTP ON).

The position (distance) result is output in judgement OK signal (PJOK), judgment NG signal (PJNG).
The load result is output in judgment OK signal (LJOK), judgment NG signal (LING).
The overall judgement result is output in judgment OK signal (JDOK), judgment NG signal (JDNG).

7) Executing signal for each stage turns on during operation of each stage in press program.

*While decompressing stage executed = While decompressing operation signal (DCMP)
*While returning stage executed = While returning operation signal (RTRN)

8) Once each of decompressing and return stage is finished, the press program normal complete signal
(PCMP) turns ON, stops operation for the duration of standby time set in the press program, and turns
ON the press program standby signal (WAIT). Wait for the standby time before making a command
when the next press program is to be executed.
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—
EtherCAT.

. . 1)
Axis movement permission —5
(PLC—Controller)

*
Command program No. >< Lb Press progam No. ><

(PLC—Controller)

Press program home movement 2)
PHOM
(PLC—Controller)

Press program home 3)

during a movement )
MPHM

(Controller—PLC)

1
1
Press program home position :
PORG ! D |
|
1
1
1

1

(Controller—PLC)

]
Press program start 4) @F‘
PSTR ' —
(Controller—PLC) ' o
)
While in press program operation ' ' 4)
| |
]

PRUN
(Controller—PLC)

b R : ¢ Standby time
While in approaching operation (Set to press program)
APRC

(Controller—PLC)

While in probing operation
SERC
(Controller—PLC)

While in press program operation
APRC
(Controller—PLC)

While in press program stop
PSTP
(Controller—PLC)

Overall Judgement OK/NG
JDOK/JDNG
(Controller—PLC)
Position (distance) judgement
OK/ING
PJOK/PING
Load judgement OK/ING
LJOK/LING
(Controller—PLC)

While in decompressing operation
DCMP
(Controller—PLC)

While in returning operation
RTRN
(Controller—PLC)

Press program finished
in normal condition
PCMP
(Controller—PLC)

Operation standby
WAIT
(Controller—PLC)

Actuator operation
(Image of velocity waveform)

“-?‘_ ______‘______. e e |

Note 1 Considering scan time of PLC, have the time of 0 ms or more from input of the press program number to PSTR to
turn ON.
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[2] Example for when performing direct indication movement to the target position
1) Turn ON (operation enable) axis movement permission signal (ENMV).
2) Set the target position data in the target position register.
) Set the positioning band data in the positioning band register.
) Set the speed data to the speed resister.
) Set the acceleration/deceleration data in the acceleration/deceleration register,.
) In the condition where the positioning completion (PEND) signal is turned “ON”, turn “ON” the positioning
command (DSTR) signal.
The data items set in Steps 2) through 5) are read in the controller at the startup (ON-edge) of the DSTR
signal.
7) After the DSTR signal is turned “ON”, the PEND signal is turned “OFF” after tpdf.
8) After confirming that the PEND signal is turned “OFF”, turn “OFF” the DSTR signal. Do not change any
value in each register until the DSTR signal has been turned “OFF”.
9) When the DSTR signal is turned “OFF” and the motor current reaches the current-limiting value set in
Step 3), the PEND signal is turned “ON” .

3
4
5
6
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—_
~

Axis movement permission
ENMV
(PLC—Controller)

N

)

Target position data
(PLC—Controller)

%

w
~

J

Positioning band data
(PLC—Controller)

2

v

Speed data
(PLC—Controller)

S

/

Acceleration data
(PLC—Controller)

(9]
-

Deceleration data
(PLC—Controller)

2K
XX X X X

N

*T1
<«
Positioning command
DSTR 6)
(PLC—Controller) * tpdf
7) J

Positioning completion
PEND
(Controller—PLC)

[

9)/v

Current position
(Controller—PLC)

Positioning band

Actuator operation
(Image of velocity
waveform)

N

* T1 Establish setting to have T1 = Oms.
* Yt+Xt < tdpf < Yt+Xt+3 (msec)
Refer to 5.7 /0O Signal Timings
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EtherCAT.

EtherCAT Related Parameters

Parameters relating to EtherCAT are No. 84 to No. 87, No. 90 and No. 159.

Category: C :External interface parameter
Default Value set in
No. |Category| Symbol Name the Factory before
Delivery
1 Refer to Operation Manual for the controller
a3 for the parameters No. 1 through No. 83.
84 C FMOD Field bus operation mode 0
85 C NADR Field bus node address 0
86 C FBRS Field bus baud rate 0
87 C NTYP Network type 6
90 C FMIO Field I/O format 3
159 C FBVS FB Half Direct Mode Speed Unit 0

® Field bus operation mode (No. 84 FMOD)
Specify the operation mode in parameter No. 84 using a value between 0 and 8.

Value set in Mode Number of Contents
parameter No. 84 occupied bytes
. Operation using PIOs (24 V 1/Os) is performed via

0 (Factory setting) | Remote I/O mode 2 EtherCAT.
It is the system to support all the features such as
movement by direct indication or current load

1 Full function mode 32 reading in addition to those for servo press such

as startup of press program or judgment result
reading.

® Field bus node address (No.85 NADR)
Specify the node address number in parameter No. 85.

Setting Range 0 to 127 (It is set to “0” when the machine is delivered from the factory.)

& Caution: Selecting a value between 17 and 80 (EtherCAT (R) I/O device range) is
recommended for node address if Omron’s master (CJ series) is being used.
If a value between 0 and 16 are selected, the Full Direct Value mode cannot be used.

® Field bus baud rate (No.86 FBRS)
The baud rate is automatically set to the same value as the baud rate set in the master.
Accordingly, you do not need to set the baud rate.

® Network type (No.87 NTYP)
The network module type is set for the parameter No. 87. Do not change the default value.
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® Field bus I/0O format (No.90 FMIO)
Addresses in the PLC are assigned in units of 16 points (2 bytes) based on the node address set in the
controller and the occupied bytes in each operation mode.
By changing the setting of parameter No. 90, data elements can be swapped within a boundary of two
words or less in units of bytes during communication using the 1/0 areas of the PLC.

Value set in

parameter No. 90 Contents

Data exchange is not performed. The data is sent directly to the PLC.
(Refer to “Example i”.)

The host bytes are exchanged with slave bytes in the host words and
slave words. (Refer to “Example ii”.)

In the case of word register, the host words are exchanged with the

2 slave words.

(Refer to “Example iii”.)

The host bytes are exchanged with slave bytes in the host words and
3 slave words. In addition, the upper word and lower word are swapped
for word resisters. (Refer to “Example iv”.)

0 (Factory setting)

1

(Example i) Set value = “0” @ indicates ON, while O indicates OFF
SCON TF[1E|1D|1C|[1B[1A|19[18| 17| 16| 15| 14| 13| 12| 11|10|F |E|D|C|[B|[A| 98| 7|6 |5|4|3]|2|1]0
Input
resister
ON/OFF|l0|O|Oo|@|O|O|@|O|fO|O|@®@|@|O|@|[O|O|@|O|@|O|@|OC|@|@|@|®@|O(OC|@|[0®@]|O| @
Hexadecimal 1 2 3 4 A B c D

data

PLC: TF[1E|1D|1C|1B|[1A|19|18| 17| 16|15| 14| 13| 12|11|10|F |E|D|C|[B|A| 9|8 | 7|6 |5|4|3]|2|[1]0
Output

CH

ON/OFF|o|Oo|OC |®@|O|O|®@|O|O|O|@®@|@|O|@®@|O|O|@|O|@|O|@|O|®@|®@|@|@|O|[OC|0|0|[O|@

Hexadecimal 1 2 3 4 A B C D
data

1F
SCON TE[1D{1C|1B|1A[19|18|17|16| 15| 14| 13| 12|(11|10|F |[E|D|C|B|A|[9|8|7|6|5|4|3|2]|1]O0
Output
resister
ON,OFF|0|O|O|®@|O|O|®@|O|O|O|®@|@®@|O|@®@|O|O|@®@|O|@®@|O|@®@|OC|@®@|@|@|@®@|O|(OC|@®@|@®@|O|®@®
Hexadecimal 1 2 3 4 A B c D
data
PLC: TF[1E 1D [1C[1B|1A |19 |18 |17 |16 |15|14 13|12 |11 |10|F|E|D|C|B|[A|9 |8 | 7|6 |54 |3|2]1]|0
Input
CH
ON, OFFfo|o|Oo|®@|O|O|®@|O|O|O|@®@|®@|O|@|O|O|@®@|O|@|[O|@|O|®|@|@|@|[O|[OC|0|(0|[O|@

Hexadecimal 1 2 3 4 A B c D

data
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@ indicates ON, while O indicates OFF

1A

(Example ii) Set value = “1”

SCON
Input
resister

1F

1E

1D

1c

1B

1A

18

14

10

DIC|B|A

ON/OFF

Hexadecimal
data

PLC:
Output
CH

1E

1D

16

13

12

10

ON/OFF

Hexadecimal
data

SCON
Output
resister

1A

19

17

16

15

13

11

ON,OFF

Hexadecimal
data

PLC:
Input
CH

1E

16

14

13

12

10

ON/OFF

Hexadecimal
data
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(Exampile iii) Set value = “2” @ indicates ON, while O indicates OFF

ACON,1F1E1D1C1B1A191817161514W312H10FEDCBA987654321O
PCON
Input
| resister
ONJOFF|le|o|@|Oo|@ |0 |@e|@e|@e|[@|O|[O|(@|@|[0o|@|O|O|OC|@|C|O|@|O|C|O|@|@®@|[O|@®@]|O|O

Hexadecimal
data

pPLC: |1F|1E|D|1C|1B[1A|19]18 |17 |16 [15[14|13|12|11|10[F[E|[D|C[B|A[9|8]|7|6[5[4]|3|2]1]0
Output
CH
ON/OFF|lo[o[c|e|o|o|[e|o|o|[o|[e|e|o[e|[o]o|[e|[o|e|[o|[e|[c|/e|e|e|[e|oc[c|e|e|[c|e

Hexadecimal
data

ACON’1F1E1D1C1B1A‘\91817W6‘I514W3121110FEDCBA98 716(5(4(32|1]0
PCON
Output
| resister
ON/OFF|@e|o|e|[o|e|[o|e|e|e|@|0c|OC|@e|@|O|@e|O0|0|Oc|e@|0|O|@|O|O|O|@|@|C|@]|O|O
Hexadecimal A B C D 1 2 3 4

data

PLC: TF[1E[1D|1C|[1B[1A 19|18 |17 |16 (15|14 [13|12|11|10|F |E|D|C[B|A|9|8|7|6|5|4|3[2[1]|0
Input

CH
oN/OoFFf[o[oJoJeJoJo[eJoJo[o[e[e[o[e[o]o[e[o[e[o[e[o[e[e[e[e][o[oc[e[e][0]e
Hexadecimal 1 2 3 4 A B [¢ D

data
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(Example iv) Set value = “3”

@ indicates ON, while O indicates OFF

TF[TE|1D[1C 1B [1A|19]18
SCON

Input
resister

D[{C|[B|A

ON/OFF|e|e@|Oo|Oo|@e|@]|O| e

Hexadecimal C D
data

pLc: |F[1E[D[1cTB]1A19]18

Output
CH

ON/OFF|lo|o|o |e|O|O |®]|O

Hexadecimal 1 2
data

SCON
Output
resister

7116151413 |12 |11

ON/OFF|l@e|@|O0O|O|@|@|O| @

Hexadecimal C D
data

PLC: 1F|TE[1D|1C[1B|1A [19 |18
Input
CH

17

ON/OFF|o|o|o |e|Oo|o |®]|O

Hexadecimal 1 2
data

® FB Half Direct Mode Speed Unit (No0.159 FBVS)
Determines the unit of measure when operating the unit in Half Direct Mode.

Parameter No.159 setting value

Speed setting unit

0 (Set in delivery)

1.0 mm/sec

1

0.1 mm/sec
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5.10 Troubleshooting

® Alarm messages and causes/actions

300

The alarm signal (ALM) or light malfunction alarm (ALML) is output in active low in the remote I/O mode
when an alarm is generated.
In the full functional mode, an alarm code gets output to the press program alarm code register and alarm
code register.
[11 Check the alarm code using the monitor function of the PLC, etc., or connect the RC PC software or
other teaching tool and check the status monitor screen.
[2] Search the alarm list in the instruction manual for your controller to find the section corresponding to
the identified alarm code.
[3] Take an appropriate action according to the explanation of the alarm code.
For the alarm codes listed below, take the corresponding actions:

ID

RES

Code Error name (*1) (*2) Cause/action
Cause: It shows an alarm has occurred while the press
program is executed.
094 ::;erzsgéﬁggﬁg; 02 o Action: Have a countermeasure by referring to the press
program alarm list provided below. [Refer to
Program Alarm in Controller Instruction Manual]
Cause: Program check at controller startup, program
startup command and program home position
0AD Przz;pgg)rsm 06 o movement command has detected an error.
Action: As the program number is stored in the detail
code, check the applicable grogram setting.
OF2 Fieldbus module error 05 N Calljse': A fieldbus modl_JIe error has been detected.
Action: Check the applicable parameters.
Fieldbus module Cause: The module could not be detected.
0F3 . 04 x Action: Reconnect the power. If the problem persists,
non-detection error
please contact IAI.
Cause: Error in load data analog output component
(Note) An error will not be detected when
OFD Extension device error 05 x parameter No. 180 DAC Output is set
inactivated.
Action: Check the wires for analog output.

In case there is no fault wiring, please contact IAl.

(*1) ID — Simple alarm code
(*2) RES — Alarm can/cannot be reset o: Alarm can be reset / x: Alarm cannot be reset
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6. Troubleshooting

® Alarm messages and causes/actions

When an alarm occurs, a corresponding simple alarm code is indicated by the completed position number
bits (four bits of PM1 to PM8) in remote 1/0 mode 1, 2 or 3.
In position/simple direct mode 1 or 2, this simple alarm code is output to the (n+4, n+5) bytes.
In half direct mode 1, 2 or 3 or in the full direct mode, this alarm code is output to the (n+12, n+13) bytes
[11 Check the alarm code using the monitor function of the PLC, etc., or connect the RC PC software or
other teaching tool and check the status monitor screen.
[2] Search the alarm list in the instruction manual for your controller to find the section corresponding to
the identified alarm code.
[3] Take an appropriate action according to the explanation of the alarm code.
For the alarm codes listed below, take the corresponding actions:

Code Error name (L?) I?*EZ? Cause/action
OF2 Fieldbus module error 05 N Catljse_: A fieldbus modgle error has been detected.
Action: Check the applicable parameters.
Fieldbus module Cause: The module could not be detected.
OF3 . 04 x Action: Reconnect the power. If the problem persists,
non-detection error
please contact IAl.

(*1) ID — Simple alarm code
(*2) RES — Alarm can/cannot be reset o: Alarm can be reset / x: Alarm cannot be reset
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7. Appendix

7.1 Setup of Connection with Omron’s Master Unit
The following devices and software are required to connect to an Omron master.

[1] PLC CPU unit: (Ex) CJ1G-CPU43H

[2] EtherCAT(R) master unit (Position control unit): (Ex) NC-882

[3] Setting software: CX-One V4.0 or later CX-Programmer V9.11 or later
[4] 1Al controller designed for EtherCAT(R)

7.2  Automatic Network Setup
The setup procedure is as follows:

[11 Open CX-Programmer. Double-click /0O Table/Unit setting listed on the project tree, and open the I/O
table.

= Untitled - CX-Programmer

File Edit YWiew Insert PLC Program  Simulation Tools W

O& M| o
= EhAE
o B R E | dh B | 25 25
izl

= % MewProject
= @ MewPLC1[CJ15-H] Stop/Program M
]

E Memary card
(B Error log
PLC Clack
Q Memary

£3 % Programs
TE Function Blocks

[2] Double-click the field for CJ1W-NC882 position control unit (EtherCAT(R) communication type) on the
CPU rack tree and launch the position control unit setting tool (hereinafter referred to as the "NCF
tool").

Tl PLC 10 Table - NewPLC1
File Edit Yiew Options Help

Fd = e O o e~ e A v I
7 CJ1G-CPU43H
+-4ggy Inner Board

s
ﬂ 00 [1500] CI1W-NCa82(Pasition Control Units{Support Far EtherCATY) (Uit : 0)
g 01 [0000] Empty Slot

h mPCY SI0k

5 03 [0000] Empty Slot

5§ 04 [00007 Empty Slat

5 05 [00007 Empty Slat

51 0s [0000] Empty Slat

51 07 [0000] Empty Slat

§J 08[0000] Empty Slot

g 09 [0000] Empty Slot

+I &gy [0000] Rack 01

+I &g, [0000] Rack 02

CIG-CPU43H |Offline
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After the double-click, the following screen will appear.

CJ1W-NCBB2 Unit No.0]
Ble Edt NCUnt betwork Tool Help

-8 ;”;‘tp"ﬁ::e[‘:yw LHEILWACES: |\ ctwerk Configration | Network Infomaton | Remate /0 Input/Dutput Memop Arsa Alocation Lis
[3) Common Parameter
aots Parameter
(&l Memory Oper tion Param
=G4 Memory Operation

Commurication Cycle 250 v w

= °7 Sequence Deta Fiepeat Count @
& Taskt
B Tasko AlRegistered Slave 2008
) Tesks Paticipation Standby Time 30 (1052005
B Taska

Timeout D etection Count 208

Operation at Eror Detection

& Cantinue © siop

Revision Checking Function Setiing

& Enabled " Disabled

< >
elp s displayed by pressing F1 key- CoGH-CPUz_ [off e [PCU Control Cycle: 2.0ms

[3] From the NCF tool menu bar, select Network, and then Automatic Network Setup.

L —

File EdE MNCUnit Taol Help

Verify Network

N
>
o
B
®
S
=
*

S f Untno0an
@ S o ik Information | Remote 1/0 Inpul/Dutput Memory Ares Allocation List
250 o] w
Metne
= % Memory ¢

Start Spacial Applcation 3 =

30 (10s-200s)
L B
2 Mebworkd  monitor Metwork [ zna

Dovnload the Frame Capture File
&

“ Continue " Stop

Flevision Checking Function Setting

+ Enabled " Disabled

< >
Help is displayed by pressing F1 key. CIzm-CPUL2 Online  PEU Control Cycle: 2.0ms
T

[4] Select OK to begin the automatic network setup.

Network Auto Setup ﬁ

'E Do you want ko execute the Auko Network Setup?
L

Caution
Auto Network Setup involves Following processes.,

Change to Software Exclusive Mode.,
-Communications stop,

-All CPU commands are disabled,

-Axes during operation make deceleration stops.

Present netwark setting are discarded. A new setting is created.

Caneel
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A search for EtherCAT(R) slaves on the network will be executed, and the list of the slaves found will

(3]

(6]

(7]

304
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be displayed.
Find the field where the node address* with the IAl controller setting in the list displayed.

Check to make sure that the format (RC-ECT-FMODXx) displayed in “Detected network configuration”
and “Automatic network setup result” are the same. Upon checking, select OK.
* x represents the setting of parameter No. 84 Field Bus Operation Mode. [Refer to 2.5.1, 3.5.1 or

4.5.1, "Operation Mode Selection."]

Network Auto Setup Result

Created the netwark setting and communication cycle as the detected network configuration.

Detected Network Configuration

=

Auto Metwork Setup Result

1

|~

Connect Mo. | Mode Addiess | Model

Connect No. | Mode Addiess | Model
1 17 RC-ECT-FMODT[EEte/

0 RC-ECT-FMODT[EEpte!

|
I~
|

Do you want to transferPC to NC] the created network setting?

I Select the other PCLI data which you want to transfer[PC ta NC] with,

] Cancel

Select OK to transfer the setup result to the PLC.

Transfer [PC to NC]

A

All cornmands From the PLC will be invalid and all the output signals
such as RUN signal are OFF because of software exclusive mode while transferring.

Proceed to transfer?

Cancel |

When the transfer is completed, the following screen will appear. Select OK.

Transfer, [PC to NC]

AN

To enable the transferred MC data, reset software exclusive mode of the MC unit.
Use caution during PLC operation because ladder operation might ocour,
Reset software exclusive mode?

Cancel |

Lastly, a confirmation message will appear. Select OK.
Check to make sure that the RUN LED of IAl controller is lit, and ERR LED is not lit.

This completes the automatic setup.
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7.3  Manual Network Setup
The setup procedure is as follows:

[11 Open CX-Programmer. Double-click 1/0 Table/Unit setting on the project tree, and open the 1/O table.

== Untitled - CX-Programmer

==
& I£
m BB D& 8
x|
—_% MewProjeck

=D MewPLC1[CI1G-H] Stop{Program M
— WL

8y Errorlog
PLC Clock
Gt Memary

+ % Programs
TF Funiction Blocks

File Edit Yiew Insert PLC Program Simulakion Tools

[2] Double-click the field for CJ1W-NC882 position control unit (EtherCAT(R) communication type) on the
CPU rack tree and launch the position control unit setting tool (hereinafter referred to as the "NCF

tool").

U1 PLC 10 Table - NewPLC1
File Edit Wew Options Help

& SR &|mlef 2|2 b

[l %] vl il

& C11G-CPU43H
+] ’q, Inner Boar_d

T

b Slot

ot
§ 00[1500] C11W-NCBE2{Position Contral Units{Support for EtherCAT)) (Unit ¢ 0)

5 02 [0000] Empty Slot
3§ 03 [0000] Empty Slat
5§ 04 [0000] Empty Shot
5 05 [0000] Empty Slat
3§ 06 [0000] Empty Slat
5 07 [0000] Empty Shat
% 08 [0000] Empty Slat
3§ 09 [0000] Empty Slat
+-4g, [0000] Rack 01
+-4gg, [0000] Rack 02

CI1G-CPU43H |OFfline
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After the double-click, the following screen will appear.

t Model: CJ1W-NCBB2 Unit No.0]
Bl Edt NCURt Network Tool Hep

= Ut 0.0 Now Un(CITWANGE:
A Network Corifiguration | Network Informaton | Remete 1/0 Input/Dutput Memary Area Allacaton List
3 Common Parameter
3 s Pavameter e

3 s operation pram | Communiatin Ccke =]
= @ Memory Operation

Repeat Count

Al Registered Slave —= ,
Paticipation Standby Time: 0 (10s2005)

Timeout Detection Count 208

Operaton at Eror Detection

& Continue © stp

Rlevison Checking Functon Seling

& Enabled  Disabled

< >

el s displayed by pressing F1 key. CIGHCPU2Offine PCU Cantrol Cyde: 2.0ms.

[3] Inthe tree view on the left-hand side of the NCF tool screen, right-click Network setting and select Add
slaves.

nit Model: CJ1W-NCBB

File Edit WCUnit Metwork Tool Help

B- AR HB| L8 ok

=Bl Unit No.00 Mew Unit(CI1W-NCES: 5
ﬂ Yo7 parameter t Network Configuration } Netwaork Infnumannn} Remate /0 Input/Output Memary Arsa Allocation List
]

Common Parameter
s Parameter ;
Merory Cperation Param Communication Cycle 250 | us
=1 %4 Memary Operation
Condition Data ]
=" Sequence Data Pepeat Count
B Taski
B Taskz Al Registered Slave 108200
@ Tasks Partcipation Standby Time 30 [10:-2002)
W) Tasks
/|
Transfer [PC to NC] t
Transfer [NC to PC]
Compare [PC - NC]  Stop
Netwark Auto Setup
werify Netwark fion Setting
Monitor Network
+ Enabled " Disabled
< >
Help s displayed by pressing F1 key. ClzM-CPULZ Ondine  PCU Contral Cycle: 2.0ms
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[4] Alist of slaves will be displayed in which five items, RC-ECT-FMOD [0 ~ 4], are registered to
Controller under IAIl. The ending number represents the Field Bus Operation mode setting (Note 1),
Select the item ending with the same number as the current setting.

Set the node address (Note 2).
Set the slave name (any) and select OK.
(Note 1) Parameter No.84 setting [Refer to 2.5.1, 3.5.1 or 4.5.1 Operating Mode Selecting.]
(Note 2) Set this to the same value as parameter No. 85 of IAl controller.
[Refer to 2.5.2, 3.5.2 or 4.5.2 Station No. Setting.]

= EX2E0 -~
EXZE0-5ECT EtherCAT 51 Unit [Z2D0_PNP) Revl.2 (00070002
EX2B0-5ECZ EtherCAT 51 Unit [Z2D0_NPN] Reyl.2 (0001 -0002)
EX260-5EC3 EtherCAT 51 Unit (16D0_PNF) Revl.2 (0007 -0002)
EX260-5EC4 EtherCAT 51 Unit [16D0_NPN) Rev1.2 (0001-0002)
=I- 14l Corporation
=1 Contraller
RC-ECT-FMODO[2Byte/2Byte) (0001 -0004]
RC-ECT-FMOD1 [8Byte/8Byte] (0007-0004]
RC-ECT-FMODZ(16Byte1EByte) [0001-0004]
[
{

RCECT-FMOD3(32Byte/32Byte] (0001-0004)
RCECT-FMOD 4(12Byte12Byte] (0001-0004]

w
[~ Display previous Revision
: = Seti 1to 80
Node Address: |17 = etting range 1 to
Name: [L&I-ECT-TEST
Size of Remote 170 Input/0utput 2 . 2
emory Areas N Bye  UUT: Eyte
Mermory Size for PDO 2 b 2
Communications I Byte  OUT: Bute
Riemaining Memory Size for PDO N 540 Bye  OUT: 540 Byt

Communications

Ok Cancel |

[5] Repeat step [4] to set all slaves.
From the menu of the NCF tool, select NC unit and then Transfer [PC — NC].

=] New Unit[Unit Model: CJ1W-NCBB2 Unit No.0]

File Edit [USUGTN Metwork Tool Help
Parameter Group VB o |
=@ Unil  Memory Operation Preview = —
e noiioagl HWetwork Information | Fremote 1/0 Input/Dutput Memory Area Allacation List
f Transfer [PC to NC] Chrl+T
Transfer [NC to PC) Cel+shift+T
Compare [PC - NC] in Cycle 250 -] us
gy Wit Flash Memory
Initialize Memary T
=1 TestRun
Maritar 5
ave
Memary Operation Maritor ey T 30 (10s-200s)
| Emorlog
=z'z|  Device Information b ion Count [ 2o
o e RS LS
Operation at Error Detection
' Continue " Stop
Revision Checking Function Setting
* Enabled " Disabled
P .
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[6] Select the checkboxes for “All data” and “Save to flash memory after transfer” and select OK.

Transfer Selection [PC to NC]

" Specified Data

r Changed Data

-

-
\ [v Save to the flash memory after downloading.

(] 8 | Cancel |

[71 When the transfer is completed, the following screen will appear. Select OK.

Transfer [PC to NC]

To enable the transferred MC data, reset software exclusive mode of the NC unit,
' Use caution during PLZ operation because ladder operation might occur,

Reset software exclusive mode?

Cancel

[8] Lastly, a confirmation message will appear. Select OK.
Check to make sure that the RUN LED of IAIl controller is lit, and ERR LED is not lit.

This completes the automatic setup.
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Change History

Revision Date

Description of Revision

October 2010

November 2011

June 2012

November 2012

August 2013

October 2013

August 2014

March 2015

August 2015

December 2015

February 2016

January 2017

First edition

Second edition
Contents changed in Safety Guide
Caution notes added for when working with two or more persons
“3. SCON-CA” added

Third edition
Contents added and changed in Safety Guide
PCON-CA/CFA added

Fourth edition
Unit of measurement parameter adjustment added for SCON-CA half direct value
mode, half direct value mode 2 and half direct value mode 3
Maintenance information added to the SCON-CA full direct mode

Fifth edition
Positioning unit changed to 0.001° when DD motor is connected

Sixth edition
ACON-CA, DCON-CA added

Seventh edition
SCON-CAL added

Eighth edition
ACON-CB, DCON-CB, PCON-CB, SCON-CB added

Ninth edition
Servo press type SCON-CB/CGB added

Tenth edition
PCON-CB series added

10C edition
SCON for servo press (3000 ~ 3300W) added

10D edition
Servo Press Type SCON-CB/CGB correction made
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