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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 CD/DVD that comes with the product contains operation manuals for 1Al 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.

The product cannot be operated in any way unless expressly specified in this operation manual. 1Al shall
assume no responsibility for the outcome of any operation not specified herein.

e Information contained in this operation manual is subject to change without notice for the purpose of product
improvement.

¢ |f you have any question or comment regarding the content of this manual, please contact the IAl sales office
near you.

e Using or copying all or part of this operation manual without permission is prohibited.

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

e EtherNet/IP is a trademark used under ODVA licenses.
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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
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 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 Do not use the product outside the specifications. Failure to do so may
considerably shorten

No. Description
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No. S) pergtlpn Description
escription
2 | Transportation 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 Consider well so that it is not bumped against anything or dropped during the
transportation.
e Transport it using an appropriate transportation measure.
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.
e Do not get on the load that is hung on a crane.
e Do not leave a load hung up with a crane.
e Do not stand under the load that is hung up with a crane.
3 | Storage and e The storage and preservation environment conforms to the installation
Preservation environment.
However, especially give consideration to the prevention of condensation.
4 | Installation and | (1) Installation of Robot Main Body and Controller, etc.

Start

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.

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

(2) Cable Wiring

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.




1A]

EtherNet/IP

No. Oper?t"?” Description
Description
4 | Installation and | (3) Grounding

Start

e Make sure to perform the grounding of type D (Former Type 3) for the controller.
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.

(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.
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No.

Operation
Description

Description

Teaching

*

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 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.

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.

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.

Trial Operation

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

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

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

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

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

Automatic
Operation

Before the automatic operation is started up, make sure that there is nobody inside
the safety protection fence.

Before the automatic operation is started up, make sure that all the related
peripheral machines are ready for the automatic operation and there is no error
indication.

Make sure to perform the startup operation for the automatic operation, out of the
safety protection fence.

In the case that there is any abnormal heating, smoke, offensive smell, or
abnormal noise in the product, immediately stop the machine and turn OFF the
power switch. Failure to do so may result in a fire or damage to the product.
When a power failure occurs, turn OFF the power switch. Failure to do so may
cause an injury or damage to the product, due to a sudden motion of the product
in the recovery operation from the power failure.
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No.

Operation
Description

Description

Maintenance
and Inspection

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

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

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

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

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

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

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

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

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

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

movable range should be indicated.

Modification and
Dismantle

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

10

Disposal

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

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

not handled correctly, will result in death or serious injury. Danger

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
. This indicates lower possibility for the injury, but should be kept to use this ® .
Notice product properly. Notice
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1. Overview

EtherNet/IP is an open field network. It is a standardized global open network specified by the IEC 61158 series

of international standards.
You can connect ACON and PCON controllers (hereinafter referred to as “the controllers”) to EtherNet/IP to build

a system with minimum wiring.

(Note 1) For detailed explanations of EtherNet/IP, refer to the operation manual for the programmable controller
(hereinafter referred to as “PLC”) in which the master unit is installed.

Use this operation manual along with operation manual of each controller.
Usage other than the ones described in this operation manual is prohibited.

+ System Configuration Example

Master (PLC)

CPU EtherNet/IP
Unit Master

I

Hub

| | | [

[ |
IN/JOUT IN/OUT IN/JOUT

ACON PCON slave, etc. slave, etc. slave, etc.

MBIAIBAQ °|
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- 1.1 EtherNet/IP Specifications

1. Overview

Iltem

Specification

Communication standards

IEC61158 (IEEE802.3)

Baud rate

10BASE-T/100 BASE-T
(Auto negotiation setting is recommended.)

Communication cable length

Refer to EtherNet/IP specifications

(The distance between the hub and each node must be within 100 m Note 1)

Number of connections

Varies depending on the master unit.

Applicable node address

0.0.0.0 to 255.255.255.255

Communications cable

Category 5e or above
(Aluminum tape and braided double-shielded cable are recommended.)

Connector

RJ45 connector (1 per connector)

(Note 1) For details, refer to the installation manual for ODVA, etc.
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2. ACON, PCON

21 Operation Modes and Functions

ACON and PCON controllers equipped with EtherNet/IP can be operated in the following five operational modes:

Operation Modes and Main Functions

. . Remote 1/0 . P9§|t|on( Half direct Full direct Remote 1/0
Main functions Simplified direct
mode 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
S_peed and acceleration X X o o X
direct setup
Pressing operation O O O O O
Current position read X O O O O
Current speed read X X O O X
Operatiop_with the position o o X X o
No. specified
Completion position No. read O O X X O
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.

[11 Remote I/0O mode: In this operation method, EtherNet/IP communications is used to mimic the
operation of hardware P10 (24V 1/0O).
Number of occupied bytes: 2 bytes

ACON or PCON applicable

ACON or PCON not to EtherNet/IP
PLC applicable to EtherNe_t/IP —_—

Flat cable

In the case of the connection In the case of the connection using
using PIO EtherNet/IP

NOOJd ‘NOJV 2
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[2] Position/simplified direct value mode:
In this operation mode, EtherNet/IP communication is used to select and
command movements that have been predefined in the controller’'s position
data table. Alternatively, this mode also allows the target position to be
established directly.
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
+

Position No. 0

PLC

ACON or PCON applicable to

EtherNet/IP
Actuator

[3] Half direct value mode: In this operation mode, “Speed”, “Acceleration/Deceleration,” and “Pressing
Current Values,” are directly established along with the “Target Position.”
Number of occupied bytes: 16 bytes

Target position: 100.00 mm
Positioning band: 0.10 mm
Speed setup: 100.0 mm/s

Speed_ Acceleration | Deceleration |  Push

PLC Acceleration/deceleration: 2 ' [-f:-'.'{' -'-:j r.“.;]- | ;:,-:
BE 030G == - .
Pressing current value: 50%
| (e
- X ~

ACON or PCON applicable to
EtherNet/IP

Actuator
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[4] Full direct value mode: In this operation mode, all values regarding position control (“Target Position,’
"Speed” and "Acceleration/Deceleration,” etc.) are directly established.
Number of occupied bytes: 32 bytes

Target position: 100.00 mm
Positioning band: 0.10 mm
Speed setup: 100.0 mm/s
Acceleration: 0.30 G
Deceleration: 0.30 G
Pressing current value: 50%
Load current threshold: 0
PLC Zone +: 50.00 mm

Zone -: 30.00 mm :

ACON or PCON applicable to
EtherNet/IP

=

Actuator

[5] Remote I/O mode 2: In this operation method, EtherNet/IP communications is used to mimic the
operation of hardware PIO (24V 1/O). The use of this mode expands the
functionality of “Remote 1/0O Mode” to include position and command current
feedback.

Number of occupied bytes: 12 bytes

ACON or PCON not ACON or PCON applicable

applicable to EtherNet/IP to EtherNet/IP
PLC PLC |

[ Communication|| ||

) In the case of the connection using
In the case of the EtherNet/|P

connection using PIO

Flat cable

11

NOOJd ‘NOJV 2
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2.2 Model Numbers

12

The Model numbers of ACON and PCON applicable to EtherNet/IP are described as follows.

e ACON-C/CG-LI-EP-0J
e PCON-C/CG-LI-EP-0J

b

BK RL

Cffeeesssnsns

EEEEEE!
00OV

PG

NOM
\

Mot

S1
S2
MP
MPO
24V
ov
EMGH

Printed series name

¢ ACON
e PCON

Front panel color
¢ ACON: Dark blue
¢ PCON: Dark green



1A]

EtherNet/IP

2.3 EtherNet/IP Interface

2.31 Names of the Parts

The names of each section related to EtherNet/IP are described as follows.

Status LEDs
NS LED
MS LED

EtherNet/IP port [ |

Esv
ALM
L > ws E : \| Status indicator LEDs |

10PN

13

NOOJd ‘NOJV 2
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Monitor LED Indications

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

2. ACON, PCON

14

and NS, provided on the front panel of the controller.
The description of each is explained in the following table.

Name Display color Explanation
OFF The power is turned off or IP address is not yet set.
GN (lluminati Connection has been established and proper communication is in
uminating)
progress.
The system is online but connection is not yet established.
GN (Flashing) Communication is stopped (the network is normal). Check the status
of the master unit.
NS A communication error is present.
Communication cannot be
RED (llluminating) established because an error, Check the IP address setting,
such as duplicate IP addresses, |wiring condition of the
has been detected. communication line, power supply
A communication error is present. | for the hub, noise measures, etc.
RED (Flashing) (A communication timeout has
been detected.)
OFF The power is turned off.
L Operation is normal.
GN (lluminating) The system is in the scanner (master) control mode.
Connection is not yet established with the scanner (master).
GN (Flashing) Check the setting of configuration information.
NS Check if the scanner (master) is idle.
. A hardware error is present.
RED (llluminating) The board must be replaced. Please contact IAl.
A configuration error, invalid setting or other minor error is present.
RED (Flashing) The problem can be resolved by, for example, setting the problem
item or items again.
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24 Wiring Example
241 Connection Diagram

PLC (EtherNet/IP master unit)

i

< i - L

ACON/PCON

Ethernet
cable*

Bl pper—=- Eesmsl-e—---

> Ethernet cable*

ACON/PCON

* 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.

2.4.2 Connector Pin Layout

<[]

Other slaves

Pin number Signal name Signal abbreviation
1 Data transmitted + TD+
8 — 2 Data transmitted - TD-
= 3 Data received + RD+
— 4 Not used
= 5 Not used
6 Data received - RD-
. 7 Not used
riﬁl?llzrpégnnector 8 .NOt d sed -
Connector hood | Grounding pin for security FG

(Controller side)

15

NOOJd ‘NOJV 2



2. ACON, PCON

1A1] EtherNet/IP

25 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 EtherNet/IP are as follows:
RC PC-compatible software: V8.02.00.00 or later

e CON-T/TG: V1.10 or later
e CON-PT/PD/PG: V1.20 or later
e RCM-E/P: V2.20 (Planned)

251 Operation Mode Selecting

Set parameter No. 84 “FMOD: Field bus operation mode.”
[Refer to 2.9 EtherNet/IP 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 1/0O mode 2 12

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

Set parameter No. 86, “FBRS: Fieldbus baud rate.”

Set value Baud rate
0 (Factory setting) Auto negotiation (recommended)
1 10 Mbps, half-duplex
2 10 Mbps, full-duplex
3 100 Mbps, half-duplex
4 100 Mbps, full-duplex
Other than the above Baud rate setting error

253 Setting the IP Address

Set parameter No. 140, “IPAD: IP address.”
[Refer to 2.9, “EtherNet/IP Parameters.”]

Settable Range:0.0.0.0 to 255.255.255.255 (It is set to “192.168.0.1” when the machine is delivered from
the factory.)

(Note 1) Exercise caution to avoid IP address duplication.
For details, refer to the operation manuals of the master unit and PLC in which in the master unit
is installed.

(Note 2) When this parameter is set to 0.0.0.0, DHCP (automatic assignment of IP address) is enabled.
Since this setting may result in the IP address being changed unintentionally, it is recommended
that you set the address manually.
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254 Setting the Subnet Mask

Set parameter No. 141, “SNMK: Subnet mask.”

Set the same value you have set in the master unit and other slaves (on the same network).
[Refer to 2.9, “EtherNet/IP Parameters.”]

Settable range: 0.0.0.0 to 255.255.255.255 (The factory setting is 255.255.255.0.)

255 Setting the Default Gateway

If necessary, set parameter No. 142, “DFGW: Default gateway.”
[Refer to 2.9, “EtherNet/IP Parameters.”]

Settable range: 0.0.0.0 to 255.255.255.255 (The factory setting is 0.0.0.0.)
(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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- 2.6.1 Operation Modes and Corresponding PLC I/O Areas

2. ACON, PCON

1A

Communicating with the Master Station

2.6

EtherNel/IP

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

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

PLC output
area (bytes)

DI on the ACON or PCON side and input data register

Remote 1/0 mode

Position/simplified
direct value mode

Half direct value
mode

Full direct value
mode

Remote 1/0 mode 2

Number of
occupied bytes: 2

Number of
occupied bytes: 8

Number of
occupied bytes: 16

Number of
occupied bytes: 32

Number of
occupied bytes: 12

n, n+1

Port No.0 to 15

n+2, n+3

n+4, n+5

n+6, n+7

n+8, n+9

n+10, n+11

n+12, n+13

n+14, n+15

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

Target position

Target position

Target position

Port No.0 to 15

Specified position
number

Control signal

Positioning band

Positioning band

Speed

Acceleration/
deceleration

Speed setup

Occupied area

Pressing
current-limiting
value

Control signal

Zone boundary+

Zone boundary-

Acceleration

Deceleration

Pressing
current-limiting
value
ACON Occupied

area
Load
PCON | current
threshold

Control signal 1

Control signal 2

(Note) The shows the domain to be occupied with the operation mode setting.
Therefore, this domain cannot be used for any other purpose. Also, exercise caution to avoid node
address duplication.
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e ACON/PCON output—PLC input side (* “n” indicates the first input address of each axis.)

DO on the ACON or PCON side and output data register

PLC input Position/simplified| Half direct value Full direct value |Remote I/O mode
Remote 1/0 mode | .
area direct value mode mode mode 2
(bytes) Number of Number of Number of Number of Number of
occupied bytes: 2 | occupied bytes: 8 | occupied bytes: 16 | occupied bytes: 32 |occupied bytes: 12
n, n+1 Port No.0 to 15 s s . Port No.0 to 15
Current position Current position Current position =
n+2, n+3 Occupied area
Completed
n+4,n+5 _posmon No. Command current | Command current | Current position
(simple alarm ID)
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 .
n+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 domain to be occupied with the operation mode setting.
Therefore, this domain cannot be used for any other purpose. Also, exercise caution to avoid node
address duplication.
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2.6.2

EtherNel/IP

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

In this operation method, EtherNet/IP communications is used to mimic the operation of hardware PIO (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 P10 pattern are described as follows. (Refer to operation manual for the
controller main body for more information.)

2. ACON, PCON

par\aﬁ#ﬁesrel\tlcl)r.] o5 Operation mode I/0O specification
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.
Electromagnetic valve 7 positioning points and two zone output points are available.
4 The direct operation command is available for each position No.
mode 1 . . . "
A position complete signal is output for each position number.
3 positioning points and two zone output points are available.
El . The actuator is operated by specifying forward, backward and
5 ectromagnetic valve intermediate position commands
mode 2 o P ) . )
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
. . : 1: 2: 3: 4: 5:
ROBO cylinder function  |pgsitioning |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 O X
Positioning operation O O O O O 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 O X
Speed change during the o o o o « o
movement
Operation at different
acceleration and O O O O O O
deceleration
Pause O O O O O o
Zone signal output O O O X O O
P10 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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(1) PLC address configuration (* “n” indicates the first address of each axis.)

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

(Note) Be careful of using duplicated node addresses.

(2) /O signal allocation for each axis
The 1/0O 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.

PCL output

Address (* “n” indicates the first output address of each axis.)

1 word = 2 bytes =16 bit N
nt0, nt1 ' v ¢ p Cc B A 9 8 7 5 4 2 1 0
Controller
inputport | 2| T |2 Y| | 2| o] o]~ w o< N - | o
number
PCL input
Address (* “n” indicates the first input address of each axis.)
1 word = 2 bytes =16 bit o
nt0, 1 ' r E D C B A 9 8 7 5 4 2 1 0
Controller
outputport | 2 | I | 2| ¥ 22| | 0| ~ o | < ~ |- | o
number
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2. ACON, PCON

1A

EtherNel/IP

(3) I/O signal assignment
The controller's 1/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. Signal name Symbol Signal name Symbol Signal name Symbol
0 PC1 PC1 PC1
1 PC2 PC2 PC2
2 Command position PC4 Command position PC4 PC4
3 No. PC8 No. PC8 PC8
4 PC16 pPc16 |Command position No.| pc1g
5 PC32 PC32 PC32
6 | - Teaching mede | \opE PC64
PLC output |7 Unavailable - [Jogfinching selector | JISL PC128
N 8 - +Jog JOG+ Unavailable -
ACON input 9 Forced brake release| BKRL -Jog JOG- Forced brake release | BKRL
10| PelSer e | RMoD | OPERIS ol | Rwop | OPeEiEseee | Rmop
11 Home return HOME Home return HOME Home return HOME
12 Pause *STP Pause *STP Pause *STP
o Positioning CSTR/ o
13 Positioning start CSTR start/position data PWRT Positioning start CSTR
import command
14 Reset RES Reset RES Reset RES
15 Servo ON command | SON | Servo ON command SON Servo ON command SON
0 PMA1 PMA1 PMA1
1 PM2 PM2 PM2
2 Completed position PM4 Completed position PM4 PM4
3 No. PM8 No. PM8 c " PM8
ompleted position
4 PM16 PM16 No. PM16
5 PM32 PM32 PM32
6 Moving signal MOVE Moving signal MOVE PM64
7 Zone 1 ZONE1 Teacg'gr?arlmde MODES PM128
8 Position zone PZONE Position zone PZONE Position zone PZONE
ACON output - -
- 9 Opera:mtn mode RMDS Opera:mtn mode RMDS |Operation mode status| RMDS
PLC input Ho;: ruesturn Ho;: :Jesturn Home return
10 completion HEND completion HEND completion HEND
o Positioning o .
1| omodionns | peno | completonsianal | PEND) | Posiioning compltion) - penp
complete
2 | peaon | sy | peobmaten | v [Operetenparion| gy
13 Emergency stop *EMGS Emergency stop *EMGS Emergency stop *EMGS
14 Alarm *ALM Alarm *ALM Alarm *ALM
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. Signal name Symbol Signal name Symbol Signal name Symbol
0 PC1 Start position 0 STO Start position 0 STO
1 PC2 Start position 1 ST1 Start position 1 ST1
2 PC4 Start position 2 ST2 Start position 2 ST2
3 Command ition PC8 Start position 3 ST3 -
4 ommeRe Postion ™ pcie Start position 4 ST4 -
5 PC32 Start position 5 ST5 . -
— Unavailable
6 PC64 Start position 6 ST6 -
PLC - -
output ! PC128 Unavailable
— 8 PC256 - -
ACON input 9 Forced brake release| BKRL | Forced brake release | BKRL | Forced brake release | BKRL
Operating mode Operating mode Operating mode
10 selector RMOD selector RMOD selector RMOD
11 Home return HOME Home return HOME -
12 Pause *STP Pause *STP Unavailable -
13 Positioning start CSTR Unavailable - -
14 Reset RES Reset RES Reset RES
15 Servo ON command | SON Servo ON command SON Servo ON command SON
L Retracting end
0 PM1 Position 0 complete PEO movement command 0 LSO
- Retracting end
1 PM2 Position 1 complete PE1 movement command 1 LS1
. Retracting end
2 3 PM4 Position 2 complete PE2 movement command 2 LS2
Completed position —
3 No. PM8 Position 3 complete PE3 -
4 PM16 Position 4 complete PE4 . -
— Unavailable
5 PM32 Position 5 complete PES5 -
6 PM64 Position 6 complete PE6 -
ACON output 7 PM128 Z.clnne 1 ZONE1 Z.c_me 1 ZONE1
— PLC input 8 PM256 Position zone PZONE Position zone PZONE
9 Operg:;otﬂ SmOde RMDS |Operation mode status| RMDS |Operation mode status| RMDS
Home return Home return Home return
10 completion HEND completion HEND completion HEND
Positioning Positioning completion : )
11 completion signal PEND signal PEND Unavailable
Operation Operation preparation Operation preparation
12 preparation end Sv end SV end SV
13 Emergency stop *EMGS Emergency stop *EMGS Emergency stop *EMGS
14 Alarm *ALM Alarm *ALM Alarm *ALM
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. Signal name Symbol Signal name Symbol Signal name Symbol
0 PC1 PC1 PC1
1 PC2 PC2 PC2
2 Command position PC4 Command position PC4 PC4
3 No. PC8 No. PC8 PC8
4 PC16 PC16 Command position No. PC16
5 PC32 PC32 PC32
6 ) Teaching mode MODE PC64
command
Unavailable T
PLC output 7 - Jog/inching selector JISL PC128
N 8 - +Jog JOG+ Unavailable -
PCON input 9 Forced brake release | BKRL -Jog JOG- | Forced brake release | BKRL
10 Operating mode RMOD Operating mode RMOD Operating mode RMOD
selector selector selector
11 Home return HOME Home return HOME Home return HOME
12 Pause *STP Pause *STP Pause *STP
Positioning CSTR/
13 Positioning start CSTR start/position data Positioning start CSTR
. PWRT
import command
14 Reset RES Reset RES Reset RES
15 Servo ON command SON | Servo ON command SON Servo ON command SON
0 PM1 PM1 PMA1
1 PM2 PM2 PM2
2 Completed position PM4 | Completed position PM4 PM4
3 No. PM8 No. PM8 Completed position PM8
4 PM16 PM16 No. PM16
5 PM32 PM32 PM32
6 Moving signal MOVE Moving signal MOVE PM64
7 Zone 1 ZONE1 [Teaching mode signall MODES PM128
8 Position zone PZONE Position zone PZONE Position zone PZONE
PCON output i
_:) Hipu 9 Operation mode status| RMDS Operz:;otzsmode RMDS |Operation mode status| RMDS
PLC input
p 10 Home re?urn HEND Home re?urn HEND Home re?urn HEND
completion completion completion
Positioning
1 Posmonln_g completion PEND com_pletlon signal/ PEND/ Posmonln_g completion PEND
signal position-data read WEND signal
complete
12 Operation preparation sV Operation preparation sV Operation preparation sv
end end end
13 Emergency stop *EMGS Emergency stop *EMGS Emergency stop *EMGS
14 Alarm *ALM Alarm *ALM Alarm *ALM
Load output judgment/| LOAD/ . ) Load output judgment/| LOAD/
15 torque level TRQS Unavailable torque level TRQS

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. Signal name Symbol Signal name Symbol Signal name Symbol
0 PC1 Start position 0 STO Start position 0 STO
1 PC2 Start position 1 ST1 Start position 1 ST1
2 PC4 Start position 2 ST2 Start position 2 ST2
3 c . PC8 Start position 3 ST3 -
4 omma,(}g position ™5~ 16 Start position 4 ST4 -
5 PC32 Start position 5 ST5 ) -
— Unavailable
6 PC64 Start position 6 ST6 -
PLC output 7 PC128 . - -
Unavailable
N 8 PC256 - -
PCON input
9 Forced brake release| BKRL | Forced brake release | BKRL | Forced brake release BKRL
10 Operating mode RMOD Operating mode RMOD Operating mode RMOD
selector selector selector
11 Home return HOME Home return HOME -
12 Pause *STP Pause *STP Unavailable -
13 Positioning start CSTR Unavailable - -
14 Reset RES Reset RES Reset RES
15 |Servo ON command| SON Servo ON command SON Servo ON command SON
0 PM1 | Position 0 complete | PEO Retracting end LSO
movement command 0
1 PM2 | Position 1 complete | PE1 Retracting end LS
movement command 1
2 PM4 | Position 2 complete | PE2 Retracting end LS2
movement command 2
3 Comp'etﬁd position | pMg | Position 3 complete |  PE3 -
o.
4 PM16 Position 4 complete PE4 . -
Unavailable
5 PM32 Position 5 complete PES5 -
6 PM64 Position 6 complete PE6 -
7 PM128 Zone 1 ZONE1 Zone 1 ZONE1
POON outpul PM256 |  Positonzone | PZONE |  Position zone | PZONE
PLC input 9 Opereslilacizsmode RMDS |Operation mode status| RMDS |Operation mode status| RMDS
10 Home re?urn HEND Home reFurn HEND Home reiturn HEND
completion completion completion
11 P03|t.|on|n.g PEND Posmonln.g completion PEND Unavailable )
completion signal signal
12 Opergtlon sv Operation preparation sV Operation preparation sv
preparation end end end
13 Emergency stop *EMGS Emergency stop *EMGS Emergency stop *EMGS
14 Alarm *ALM Alarm *ALM Alarm *ALM
Load output .
15 judgment/ LOAD/ |Load output judgment/| LOAD/ Unavailable )
TRQS torque level 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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Position/Simplified Direct Value Mode (Number of Occupied Bytes: 8)

In this operation mode, EtherNet/IP communication is used to select and command movements that have
been predefined in the controller’s position data table. Alternatively, through use of a PMOD signal, this

mode also allows the target position to be established directly.
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 by referring to the

instructions provided in the controller's operation manual.
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

> 10| > | B [BIP>| D> OO

Zones are set using
parameters.

P1O pattern selection

x

(1) PLC address configuration (* “n” indicates the first address of each axis.)

Parameter . . PLC output . PLC input
No.84 ACON/PCON input register address (bytes) ACON/PCON output register address (bytes)
" n+0, n+1 - n+0, n+1
Target position 42, n+3 Current position n+2, n+3
1 e
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) /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" indicates the first output address of each axis.)

1 word = 2 bytes =16 bits
n+0, n+1 b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

P

Target position
(lower word)

N+2, n*+3 115 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
SN

n+4, n+5 b15 b14 b13 b12 b1l b10 b

st |11 1115858888385
position O O 5 O Q Q
number ol < B = S S B S B BT e

n+6, n+7  pi5 p b3 b2 bl bo

—_—
~
—
—_—
O
—_—
(@)
O
©
O
(0]
O
N
O
D
(o
(@)
O
=~

b13 b12 b

Control signal

BKRL
RMOD
PMOD
MODE
PWRT
JOG+
JOG—
JVEL
JISL
SON
RES
STP
HOME
CSTR
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PLC input
Address (* “n” indicates the first input 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 Dbl 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)

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

b3 b2 bl DbO

O
(00]
o
~
o
(o))
o
[&a]
o
S

n+4, n+5 b15 b14 b13 b12 b11 b10 b9

Completed AR AR S 8 2e |9
position No | | | | | | L§ % s 2| 2|2 E E E E

O
(0]
(o
~l
o
(@]
O
ol
O
~
O
w
O
N
O
—
o
o

n+6, n+7 b15 b14 b13 b12 b11 b10 b9

n — N WD Ay _ wlaolno

a4 Ll L e L
Status signal < = |2 2|0 |2 5 S | | % 7 % 5 s
L N R a| S| 3|« - = T|a
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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
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
Specified 16-bit | PC1 to tools such as PC software.
position d Set up the position No. for which the data has been input using this | 2.8 (1)
ata | PC512 :
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 | 2.6.7 (19)
ON.
b13 .
§- 612 Unavailable
3 Position/simple-direct switching:
O b11 PMOD ([The position mode is selected when this signal is OFF, and the 2.6.7 (20)
T simple 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)
Control b7 JOG- |-Jog: “ON” for Movement in the Home Direction 2.6.7(13)
signal Jog-speed/inch-distance switching:
The values set in parameter No. 26, “Jog speed” and parameter
b6 JVEL |No. 48, “Inch distance” are used when this signal is OFF, and the | 2.6.7 (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/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 (S)e'z\lrvo ON command: The servo turns ON when this signal turns 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 26.7 (6)
turns ON.
b0 CSTR gc’)\lsitioning start: A move command is issued when this signal turns 26.7(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 setting unit is 0.01mm.
Current . (Example)
position 32-bit Reading:000003FF=1023 (decimal)=10.23mm 2:8(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
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 2.8 (1)
(Simple PM512 |all, 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 Emergency stop: An emergency stop is actuated when this signal 26.7 (2)
turns ON.
b14 PWR Controller ready : This signal turns ON when the controller 26.7 (1)
becomes 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:
£ b11 |PZONE |This signal turns ON when the current position is inside the 2.6.7(12)
3 specified position zone.
o . . — - - .
b10 |MODES Teach|ng mode signal: This signal is ON while the teaching mode 2.6.7(16)
is selected.
b9 | WEND Position-data read complete : This signal turns ON when reading is 267 (17)
complete.
Operation mode status:
Status code| b8 RMDS |This signal is OFF when the current mode is AUTO, or ON when 2.6.7(19)
the current mode is MANU.
b7 .
- Unavailable -
b6
b5 PSEL Pr.essmg and a Miss: ThIS S|gpal turns QN when the actuator 267 (23)
missed the work part in pressing operation.
b4 sV Operation preparation end: This signal turns ON when the servo 2.6.7 (5)
turns ON.
b3 ALM |Alarm: This signal turns ON when an alarm occurs. 2.6.7 (3)
b2 MOVE Mov!ng signal: This signal remains ON while the actuator is 26.7 (9)
moving.
b1 HEND Home return completion: This signal turns ON when home return is 2.6.7 (6)
completed.
b0 PEND Positioning completion signal: This signal turns ON when 2.6.7 (10)

positioning is completed.
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264

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 |O|O] O |O|O

Operation at different
acceleration and deceleration

Pause

Zone signal output

Parameters must be set.

P1O pattern selection

< |>|O| x

(1) PLC address configuration. (* "n" indicates the first address of each axis.)

Parameter . . PLC output . PLC input
No.84 ACON/PCON input register address (bytes) ACON/PCON output register address (bytes)
o n, n+1 - n, n+1

Target position n+2, n+3 Current position n+2, n+3

e n+4, n+5 n+4, n+5

Positioning band n+6. n+7 Command current T —

2 Speed n+8, n+9 n+8, n+9
Acceleration/ n+10, n+11 Current speed n+10, n+11

deceleration

Pressing curent-imiting 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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()

1A1] EtherNet/IP

I/O signal allocation for each axis

The 1/0O 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: 0.01mm) 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 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-limiting 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-limiting value (Refer to the Catalog or operation manual for the actuator) for the actuator
concerned.

Set value 0 127 255

Pressing current-limiting value 0% 50% 100%

32

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

EtherNet/IP

Address (* “n” indicates the first output 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 b4 b3

b2

b1

b0

Target
position
(Lower word)

n+2, n+3

b15

P14

b13

p12

b11 b10 b9 b8 b7

b6

b5

b4

b3

b2

b1

o]0)

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 DO
Positionin VI T | © | o | =
pand | 2821813 8|88 3 nleelcn]-
(owerword) | & | L | o0 | & | | = | | YT
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bo
Positioning % 3 g Q
band T T e (A e 4
(upper word) N e |23
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bO
o | <
© | 0|3 & ¥ | J | vl o 4|« o
Speed & ; = 3 g S PR B B S > B = B I B N
n+10, n+11 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Acceleration/ © | ©
deceleration | | | | | | Q| S| & | 2| o] ¥~
n+12, n+13 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bO
Pressin ©
current-lin?itin | | | | | | | N - RN
n+14, n+15 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
- | T + | _ W
Control signal | & g s a0 | IECERCEES @ % = % h
n 2| ° = I Is5 || 0| ¥V xIQ
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1A1] EtherNet/IP

PLC input
Address (* “n” indicates the first input 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 DO
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 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

ee) <
oot 2181218281288 5 92 e v |-
) > - 7 S N
(lowerword) | @ | — | ®© | ¥ | &
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Command % j:r g &
current | | | | | | | | | | | | <+ | | — :07
(upper word) 5|2 o

O
w
O
N
o
—_
o
(@]

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

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

Alarm code

puty
w
O
'y
N

n+14,n+15  b15 b14 b b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Status signal

HEND
PEND

EMGS
PWR
ZONE?2
ZONE1
RMDS
PSFL
SV
ALM
MOVE
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I/O signal assignment (* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

EtherNet/IP

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 unit is 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.

2.8 (2)

Positioning
band

32-bit
data

32-bit integer

The unit is 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] Inthe 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 (2)

Speed

16-bit
data

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.
(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.

2.8(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.

2.8 (2)
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2. ACON, PCON

1A

EtherNel/IP

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

signal turns ON.

Signal type Bit | Symbol Contents Details
16-bit integer
Specify the current-limiting value to be used during pressing
Pressin operation.
N9 16-bit The allowable specification range is 0 (0%) to 255 (100%).
current-limiting d - . ; 2.8 (2)
value ata The actual settable range varies depending on each actuator.
(Refer to the catalog or operation manual for the actuator.) If a
move command is issued by specifying a value exceeding the
maximum pressing current, an alarm will occur.
b15 | BKRL Forced brake release: When it is turned ON, the brake is 2.6.7(18)
released.
Operating mode selector: The AUTO mode is selected when this
b14 | RMOD |signal is OFF, and the MANU mode is selected when the signal | 2.6.7 (19)
is ON.
Pressing direction specification:
“OFF” for the direction reducing the positioning band from the
b13 DIR |target position, 2.6.7 (22)
“ON” for the direction adding the positioning band to the target
position
Pressing specification: Positioning operation is performed when
b12 | PUSH |this signal is OFF, and pressing operation is performed when the | 2.6.7 (21)
5 signal is ON.
g b11
=}
S b10 - |Unavailable -
T b9
b8 | JOG+ |+ Jog: “ON” for movement in the opposite direction of home 2.6.7 (13)
Control signal |7 | jOG- [-Jog: “ON” for movement in the home direction 2.6.7 (13)
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
b6 JVEL the values set in parameter No. 47, “Jog speed 2” and 26.7(14)
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.
ba SON ge’:\lrvo ON command: The servo turns ON when this signal turns 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 I-!ome return: A home-return command is issued when this 26.7 (6)
signal turns ON.
bo | DSTR Positioning command: A move command is issued when this 2.6.7 (8)
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(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

EtherNet/IP

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: 000003FF;=1023 (decimal) 28 (2
position | data ) =10.23mm 8(2)
* 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.
Cgl’]‘r?;i't‘d Zzatt;t - | The setting unit is mA. 2.8 (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-bit Negative value: The actuator is moving in the direction of home.
speed data B The setting unit is 0.01mm/sec. 2.8(2)
(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”. 2.8(2)
- Refer to the operation manual for the controller main body for the
é_ details of the alarms.
6 b15 | EMGS Emergency stop: An emergency stop is actuated when this signal 26.7(2)
i turns ON.
b14 PWR E;c;rét;oller ready: This signal turns ON when the controller becomes 2.6.7 (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 )
. current mode is MANU.
signal
b7 .
- Unavailable -
b6
b5 PSEL Pr_essmg and a Miss: Th|s S|g_nal turns QN when the actuator 2.6.7 (23)
missed the work part in pressing operation.
b4 sV Operation preparation end: This signal turns ON when the servo 26.7 (5)
turns ON.
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 2.6.7 (6)
completed.
b0 PEND Poslltlon_lng .completlon signal: This signal turns ON when 2.6.7 (10)
positioning is completed.
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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 I/O 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

X:

O: Direct control
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]O|O| O

(1) PLC address configuration (* "n" indicates the first address of each axis.)

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

Target position n22n:13 Current position n22n:13

Positioning band 2:2 ::g Command current 2:; ::?

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

3 t 3
Speed n+10. n*11 Current speed n+10. n+11
Zone boundary + n+12, n+13 Alarm code n+12, n+13
i n+14, n+15 n+14, n+15
Zone boundary - n+16, n+17 n+16, n+17
3 i n+18, n+19 n+18, n+19
Acceleration n+20, n+21 n+20, n+21
Deceleration n+22, n+23 n+22, n+23
i _limiti Occupied area
Pressing \(;::’ll;znt limiting n+24, n+25 p 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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1A1] EtherNet/|P

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: 0.01mm) 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-limiting 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-limiting value (Refer to the Catalog or operation manual for the actuator) for the actuator
concerned.

Set value 0 127 255
| | |
| | |

Pressing current-limiting value 0% 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 pressing
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: 1TmA).

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.

“ oo
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PLC output
Address (* “n” indicates the first output 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 b11T 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 DO
Positioning VI F | 0| o «
band 'Q\D 0 2 3 5 S % § Q SIS L] oo | | | —
(lower word) S| 2| o | | &= o
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Positioning ¥ R|g9
™
band T T O Y O O B
(upper word) N9 |2 ©
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl DO
Speed

32,768
16,384
8,192
4,096
2,048
1,024
512
256
128
64
32
16
8
4
2
1

(lower word)

n+10, n+11 b15 b14 b13 b12 b11 b10 b9 b8 b7 be b5 b4 b3 b2 bl bO
el o

o™

Speed Ll g2
(upper word) S g o 8

n+12, n+13 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bd> b4

Zone
boundary +
(lower word)

O
w
O
N
O
—_
o
(@)

n+14, n+15 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl DbO

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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EtherNet/IP

Address (* “n” indicates the first output address of each axis.)
1 word = 2 bytes =16 bits

b15 b14 b13 b12 b11 b10 b9 b8 b7

n+16, n+17

b6 b5 b4

b3

b2

b1

bO

n+18, n+19

b15 b14

b13

b12

D11

b10

b9 b8 b7

b6 b5 b4

b3

b2

b1

o]0)

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

n+20, n+21 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl DO
<o (e0]
Acceleration | | | | | | 23 &8 | 2| | x|~
n+22, n+23 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 Dbl bO
Deceleration | | | | | | | | % @ TN C o | & —
n+24, n+25 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl DO
Pressing ©
current-limiti | | | | | | | | 93| L o v | | —
ng value
n+26, n+27 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 Dbl bO
Load current .
threshold | | | | | | | S S > T =T =T B OV
(*3)
n+28, n+29 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Control = N olx !l &
n+30,n+31  p15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
| 2 + | 1 W
a2 (ISl g 9B 2|8 8E 2k
signa 5| = Clo |3 |5 ol |n B4
(*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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PLC input
Address (* “n” indicates the first input address of each axis.)

P 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 Dbl 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 B3| | 0| o =

currentzggggsgﬁgﬁgngm‘—
(lowerword) | @ | — | @ | ¥ | N | —
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
[e6} < AN ©
Command XLIT 5|2
curent | L LN sl S =8
(upper word) FI1E| 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 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bo

Alarm code

n+14 ~n+29 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl DbO

Unavailable
n+30, n+31 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Wiy Nlol e~ Wil x| Wwiaolo
Statussignal%%%%g% %%%%55‘:855
(*1) Signal assignment for b10 and b9 of n+30, n+31
Symbol

Controller ACON PCON

b10 - LOAD

b9 - TRQS
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I/O signal assignment (* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

EtherNet/IP

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 unitis 0.01mm and settable 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.

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)

Speed

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

the signal is ON.

Address Bit Symbol Function Details
16-bit 16-bit integer
: -DI _ Specify the acceleration and deceleration at which to move
Acceleration data the 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- limiting value to be used during pressing
Pressing _ operation. The allowable specification range is 0 (0%) to 255
tlimiti 16-bit ) (100%). 2.8 (3)
current-imiting data The actual settable range varies depending on each actuator. :
value (Refer to the catalog or operation manual for the actuator.)
If a move command is issued by specifying a value exceeding
the maximum pressing current, an alarm will occur.
16-bit integer
i Set the current threshold in this register when whether or not
Lct)ﬁd Cﬁrrlznt 1d6 tb't - the load current exceeds the threshold is judged. 2.8 (3)
resho ata The allowable specification range is 0 (0%) to 255 (100%). If
threshold judgment is not required, enter “0”.
b15
b14
b13 - Unavailable -
2 b12
5 b11
(G]
T
ACON - Unavailable -
b10
PCON | sSMoD Stopplng control'mode: When this signal is ON, servo control 2.6.7
is performed during stopping. (28)
b9 .
- Unavailable -
Control signal| b8
1 Acceleration / deceleration mode:
b7 MOD1 |When both signals are OFF, the trapezoid pattern mode is
ACON selected. 2.6.7
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
other signal is OFF, the primary delay filter mode is selected.
b7
PCON - Unavailable -
b6
bS - Unavailable -
b4
Incremental Command:
b3 INC Absolute position commands are issued when this signal is 2.6.7
OFF, and incremental position commands are issued when (24)
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(* “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
Pressing direction specification:
“OFF” for the direction reducing the positioning band from the
b2 DIR target position 2.6.7(22)
“ON” for the direction adding the positioning band to the target
signal 1 Pressing specification :
b1 PUSH | Positioning operation is performed when this signal is OFF, and 2.6.7(21)
pressing operation is performed when the signal is ON.
b0 - Unavailable -
b15 BKRL |Forced brake release: When it is turned ON, the brake is released |2.6.7 (18)
Operating mode selector:
b14 RMOD | The AUTO mode is selected when this signal is OFF, and the 2.6.7 (19)
MANU mode is selected when the signal is ON.
b13
b12
b11 - Unavailable -
2 b10
3 b9
g b8 JOG+ |+Jog: “ON” for Movement in the Opposite Direction of Home 2.6.7(13)
b7 JOG- |-Jog: “ON” for Movement in the Home Direction 2.7.7(13)
Control Jog-speed/inch-distance switching:
signal 2 The values set in parameter No. 26, “Jog speed” and parameter
b6 JVEL | No. 48, “Inch distance” are used when this signal is OFF, and the |2.6.7 (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:
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 (S)(le\lrvo ON command: The servo turns ON when this signal turns 267 (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 267 (6)
turns ON.
) DSTR Positioning start: 26.7 (8)

45

NOOJd ‘NOJV 2



2. ACON, PCON

1A

EtherNel/IP

(* “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) 28
i - - 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.
Cgumr?;i?d :ﬁ;gt - The setting unit is mA. 2.8 (3)
(Example) Reading:000003FFx=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 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: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
Alarm 16-bit When an alarm ig issugd, the a]arm code is output.
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)
a 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)
3 Position zone:
o b11 PZONE |This signal turns ON when the current position is inside the specified position 2.6.7(12)
zone.
ACON| - |Unavailable (ON/OFF is undefined) -
Load output judgment:
b10 When this signal is ON, the specified load has been reached. When the signal
PCON|LOAD 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 signal
Status PCON|TROS is OFF, the load has not been reached yet. 2.6.7(27)
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 LJrr;dg?;;ome return Operation: This signal remains ON while home return is in 2.6.7(6)
b6 PUSHS E:sgs?elrslg in progress: This signal remains ON while pressing operation is in 2.6.7 (25)
b5 PSEL Pres§ing anq a Miss: This signal turns ON when the actuator missed the work 267 (23)
part in pressing 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 completed. | 2.6.7 (6)
b0 PEND Positioning completion signal: This signal turns ON when positioning is 2.6.7(10)
completed.
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2.6.6

EtherNet/IP

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

In this operation method, EtherNet/IP communications is used to mimic the operation of hardware PIO (24V

1/0).

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 1/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\;?r!:?e?el\tklf o5 Operation mode I/0O 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 |7 positioning points and two zone output points are available.
valve mode 1 The direct operation command is available for each position No.
A position complete signal is output for each position number.
5 Electromagnetic |3 positioning points and two zone output points are available.
valve 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.

P10 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 O X
Positioning operation O O O O O O
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 o o o o X o
the movement
Operation at different
acceleration and O O O O O O
deceleration
Pause O O O O O O (*1)
Zone signal output O O O X O O
P10 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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(1) PLC address configuration (* “n” indicates the first address of each axis.)

Parameter ACON/PCON DI and PLC output address | ACON/PCON DO and PLC input address
No.84 input register (bytes) output register (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 (3545, (9 Current position n+4, n+5

Occupied area n+6, n+7 n+6, n+7

D, 17 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) /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 1/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: TmA).

PLC output

Address (* “n” indicates the first output 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 o < | ol « o

inputport | = | = | = | = | = | =] @ | @ | ~]© WL |~ | ® N~ O
number
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PLC input

EtherNet/IP

Address (* “n” indicates the first input address of each axis.)

n+0, n+1

1 word = 2 bytes =16 bits

K

F

E

D

C

B

A

9

8

7

Controller
output port
number

Ko
—

<
—

o™
—

[QV]
—

—
—

o
=

n+2, n+3

b15 b14 b13 bl12 b11 b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Unavailable

n+4, n+5

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

b0

Current
position
(lower word)

n+6, n+7

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, i

t 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 QI I | ©| o | <
current R 218|138 % ﬁ @ SIS L | 0| | |
(lowerword) | & | £ | © | < | o |
n+10, n+11 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Command % i g g
current O I D Bl (!
(upper word) SIS 3

49

NOOJd ‘NOJV 2



2. ACON, PCON

(©)

1A

EtherNel/IP

I/0 signal assignment
For the signal assignments corresponding to each PIlO pattern, refer to the 1/0 signal assignments for the
remote 1/0 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_rgnt 32-bit data ) (Example) Reading:_000003FFH=1023 (decimal) )
position =10.23mm
5 * When the value is read in hexadecimal notation, the
_E‘ negative figure is expressed as a complement of 2.
3 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:000003FF,=1023 (decimal)
=1023mA
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2.6.7 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 1/0O 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 I/O signals for the Remote 1/0 mode and Remote
I/0 mode 2, refer to the controller’'s operational manual.

Controller ready (PWR)  |PLC input signall

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

m Function

Regardless of the alarm or servo conditions, when the controller initialization is completed normally after the
power is applied 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 signall

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, cycling of the power is required)

When the alarm is detected, the Status Indicator LED (Refer to 2.3, "EtherNet/IP 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,
cycling 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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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 2.3, "EtherNet/IP 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 R
(PLC — ACON, PCON)
SV

(ACON, PCON —s PLC)

52



1A1] EtherNet/|P

(6) Home return (HOME) PLC output signal|
Home return completion (HEND) PLC input signal
Under home return operation (GHMS) 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 “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)
>

GHMS
(ACON, PCON — PLC)

HEND
(ACON, PCON — PLC)

PEND
(ACON, PCON — PLC)

MOVE
(ACON, PCON — PLC)

Actuator operation L V \

Mechanical end  Stop at the home position

& Caution: In the Remote 1/0 mode, Remote 1/0 mode 2 and Position/Simplified Direct Value Mode, when
the positioning command is issued without performing the home return operation after the power
is applied, 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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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.

e 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 is applied (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 (PEND) signal has been
turned “OFF”.

Target position
(PLC — ACON, PCON) —><
CSTR
(PLC — ACON, PCON)

PEND <
(ACON, PCON —s 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 is applied (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 signall

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 “OFF”.




1A1] EtherNet/|P

(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
Speed |

. Target position

Travel \i
N\ Time

—»—'¢ 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”.

(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.

55

NOOJd ‘NOJV 2



2. ACON, PCON

(12) Zone 1 (ZONE1) |PLC input signal
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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 domain and turned
OFF when the current position is out of the set domain.

[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.

Zone signal l

S —

Actuator operation + direction

Home ' '
Zone setting - Zone setting +



(13) +Jog (JOG+) |PLC output signal

1A1] EtherNet/|P

—-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.

[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 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.
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 JISL signal is turned “ON”.
Once it is turned “ON”, the actuator is moved as much as the inching distance.
When the JOG+ is turned “ON”, the movement is to the opposite of the home and when the JOG- is turned
“ON”, the movement is to the home.
The operation is performed based on the set values of the following parameters.
e 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, “P1O jog speed”.
If the JVEL signal is ON, the actuator operates according to parameter No. 47, “PIO jog speed 2”.
e The travel conforms to the value of the parameter specified by the JVEL signal.
If the JVEL signal is OFF, the actuator operates according to parameter No. 48, “P1O 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 “-“ Jog Signal is turned “ON”, the actuator is not
moved.

Jog Signal is turned “ON”, the normal

(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 signall

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 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) Jog/inch switching (JISL) |PLC output signall

This signal changes over the jog operation and the inching operation.

JISL=0OFF: Jog 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
Speed Parameter No. 26, “Jog speed” Parameter No. 26, “Jog speed”
Travel - Parameter No. 48, “Inch distance”

JVEL=0OFF
Acceleration/deceleration

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

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

Speed

Parameter No. 47, “Jog speed 2”

Parameter No. 47, “Jog speed 2”

Travel

Parameter No. 49, “Inch distance 2”

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 signall
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.

NOOJd ‘NOJV 2

(17) Position data import command (PWRT) |PLC output signal
Position data import complete (WEND) [|PLC input signal|

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 —s PLC)

20 msec or more

[e—>

PWRT
(PLC — ACON, PCON)

WEND E

(ACON, PCON - PLC)

(18) Forced brake release (BKRL) |PLC output signal
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=0OFF: Use the position table
PMOD=0ON :Use the value of the target position resister

(21) Pressing 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) Pressing direction specification (DIR) IPLC 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 positioning 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)

Speed

Travel

|A ald bl »
! Positioning band | Positioning band ‘Positioning band
DIR = OFF Target position DIR =ON
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(23) Pressing and amiss  (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) Pressing in progress (PUSHS) [PLC input signal|
This signal is turned “ON” during the pressing operation.

Speed
Target position

Travel

¢ —>
Positioning band
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)
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(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 known 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 exceeds 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 part and the pressing

threshold within the torque inspected completion is judged so the positioning
width range l completion signal is turned “ON”

Speed
Crack range

'l » /
< >

Travel

>
<

\4

Positioning band (max. pressing level)

Target position

e 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 speed considering the work part material and shape.

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

e 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.

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: 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-limiting 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” or
"OFF.”

The speed 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 part and the pressing completion is judged so
the positioning completion signal is turned “ON”

Speed

Travel < » Range where the TRQS signal is output.

< p Positioning band (max. pressing level)

Target position

e 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 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.

NOOJd ‘NOJV 2

& 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-limiting 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|

64

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

SMOD=0OFF: Standby condition

e 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.

Before implementing this feature, take care to investigate its effects on the whole system in a controlled
manner.
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(29) Acceleration/deceleration mode (MOD1, MODO) |PLC output signal [Dedicated 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|
Speed
Acceleration 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.

Speed
A

Amplitude I,”

K
AN
II N

<& »
< »

Acceleration time

> 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
0 [Factory setting] S-shaped motion disabled (Dashed line in the figure below)
100 Sine waveform amplitude x 1 (Chain double-dotted line in the figure below)
50 Sine waveform amplitude x 0.5 (Chain single-dotted line in the figure below)
10 Sine waveform amplitude x 0.1 (Solid line in the figure below)
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&Caution: [11 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]

66

This describes a much gentler 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.

Speed

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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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 delay

Xt: Slave—master station transmission delay time

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 EtherNet/IP master unit
and PLC installed in the master unit.

PLC sequence program
Control signal

Status signal

_/

ACON, PCON

Master station — Slave

transmission delay time (Yt)

Control signal

Slave — Master station
Transmission delay time (Xt)

/

\»

Status signal

Command processing time
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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 controller’s operational manual.

(In remote 1/0 mode 2, read the current position and current speed from the respective byte of the PLC, as
deemed appropriate.)

Operation in the position/simple-direct mode

It is operated with the position data written in the PLC's register and the speed, acceleration /deceleration,
positioning band and pressing current-limiting 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)

[1]
[2]

[3]

[4]
[5]

[6]
[7]

[8]

except 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 CSTR 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 CSTR 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-limiting 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
(PLC—ACON,PCON)

Specific position

number

(PLC—ACON,PCON) P!

N /7

n2 ¢ N\ n3
/ \___/
N, r——=

n2 X N n3
/ \___,/

Positioning start
CSTR

(PLC—ACON,PCON)

Positioning completion
PEND

tdpf

(ACON,PCON—PLC)

a

[3]

o

Current position
(ACON,PCON—PLC)

Moving
MOVE

ni

|

L [6] —

‘nz

(ACON,PCON—PLC)

Actuator moving

—/ AN

Positioning band

*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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(2) Operation in the half direction mode

70

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-limiting setup register.
® Example of operation (Pressing operation)
[1] Set the target position data in the target position register.
[2] Set the positioning band data in the positioning band register.
[3] Setthe speed data to the speed resister.
[4] Set the acceleration/deceleration data to the acceleration/deceleration resister.
[5] Set the pressing current-limiting data in the pressing current-limiting value register.
[6] Turn “ON” the pressing setup (PUSH) signal.
[7] 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-limiting value set
in Step 5, the PEND signal is turned “ON”. (Completion of pressing operation)
Even when the positioning band set in Step 2 is reached, in the case that the current does not reach
the motor current-limiting value set in Step 5, the pressing and a miss (PSFL) signal is turned "ON”.
In this case, the PEND signal is not turned “ON” (Pressing and a Miss).
[14] After the PEND signal or PSFL 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”.



1A]

EtherNet/IP

EE——

Set value of target [1]\

position data
(PLC — ACON,PCON)

n2

X

121
Set value of positioning \

band data v

v2

(PLC — ACON,PCON)

—

131
\

Set value of speed data |

m?2

(PLC = ACON,PCON)

_—

41
\

Set value of acceleration/

deceleration data 1
(PLC = ACON,PCON)

t2

[51
Set value of pressing \

current-limiting value s
(PLC = ACON,PCON)

S2

XX X X

—_

[6]

Pressing specification
PUSH
(PLC — ACON,PCON)
—

7

\

Push direction specification
DIR
(PLC = ACON,PCON)

Positioning command
DSTR
(PLC = ACON,PCON)
Positioning completion/
pressing and a miss

*T1
S/ﬂ

191 101

PEND/PSFL
(ACON,PCON — PLC)

{

[131

4
. /‘ \
tdpf

Current position
(ACON,PCON = PLC)

(A

Moving
MOVE

[12]

(ACON,PCON — PLC)

Actuator operation
(Pressing)

Actuator operation
(Normal positioning)

“T1:

\ E Pressing>

N

N

n2+ (v2)

Positioning band

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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(3) Operation in the full direct mode

72

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] Set the target position data in the target position register.
[2] Set the positioning band data in the positioning band register.
[3] Setthe 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-limiting data in the pressing current-limiting value register.
[8] Set the load current threshold data in the load current threshold setup register.
[9]1 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-limiting value set
in Step 7, the PEND signal is turned “ON” (Completion of pressing operation)
Even when the positioning band set in Step 2 is reached, in the case that the current does not reach
the motor current-limiting value set in Step 7, the pressing and a miss (PSFL) 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
(PLC — ACON,PCON)

n2

—_

[2]
Set value of positioning \

band data v

V2

(PLC — ACON,PCON)

—_

(3]

Set value of speed data 11

m?2

(PLC = ACON,PCON)

—_

4]
Set value of position zone \

boundary data Q1

Q2

(PLC = ACON,PCON)

(5]

Set value of acceleration \

data t1

2

(PLC = ACON,PCON)

(6]

Set value of deceleration \

data 11

(PLC — ACON,PCON)

—_

(7]

Set value of pressing \
current-limiting value (1

(PLC — ACON,PCON)

02

[—

[8]
Set value of load current \

threshold data p1

) X X X X X

(PLC = ACON,PCON)
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Pressing specification
PUSH
(PLC = ACON,PCON)

0]
\\\

Push direction specification
DIR

(PLC — ACON,PCON)

Positioning command

DSTR
(PLC = ACON,PCON)

Positioning completion/

(1]

tapf

[12]
\

pressing and a miss
PEND/PSFL
(ACON,PCON = PLC)

. / 1e]"]
L

[13]

Current position ni

(ACON,PCON = PLC)

Moving
MOVE

[14I]

(18]

(ACON,PCON = PLC)

Actuator operation
(Pressing)

Actuator operation

n2+ (v2)

-V

\ I(;Pressing>

(Normal positioning)

“T1:

N

Positioning band

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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(4) 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 pressing
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
DSTRis turned “ON”.
The example is shows as follows, where the speed and acceleration/deceleration data items have been
changed.

_—
[

Set value of speed or
acceleration/deceleration \
n2 X 7 n3

ni
(PLC—ACON,PCON) /N —

21
\\ twcsON twcsOFF twcsON

DSTR
(PLG=ACON,PCON)
tdpf
PEND
(ACON,PCON—PLC) Nl

MOVE
(ACON,PCON—PLC)

Speed n3

Speed n2 /

twcsON 2 Yt+Xt+3 (msec)
twcsOFF = Yt+Xt+3 (msec)
*Yt+Xt < tpdf < Yt+Xt+3 (msec)

Actuator speed

& 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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EtherNet/IP Related Parameters

Parameters relating to EtherNet/IP are No. 84, No. 86 to 87, No. 90 and No. 140 to 142.

Category: C: External interface parameter

Default value set in the
No. | Category | Symbol Name factory before delivery
1 Refer to operation manual for the
) controller for the parameters No. 1
83 through No. 83.
84 C FMOD Field bus operation mode 0
86 C FBRS Field bus baud rate 0
87 C NTYP Network type 7
90 C FMIO Field I/O format 3
140 C IPAD IP address 192.168.0.1
141 C SNMK Subnet mask 255.255.255.0
142 C DFGW Default gateway 0.0.0.0
@ 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
0 Remote 1/0 mode ” Operation using PIOs
(Factory setting) (24 V 1/Os) is performed via EtherNet/IP.
Position/simple The target position can be set directly using
direct mode 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 In addition to the target position, the speed,
> mode 16 acceleration/deceleration and pressing
current value are set directly using the
values to perform the operation.
Full direct value All the values related to the position control
3 mode 32 are set using the values to perform the
operation.
Remote 1/0 mode The current position and current speed
4 2 12 reading functions are added to the
functions in the remote 1/0 mode.

® Fieldbus baud rate (No. 86: FBRS)
Specify the baud rate in parameter No. 86.

Set value Baud rate
0 (Factory setting) Auto negotiation (recommended)
1 10 Mbps, half-duplex
2 10 Mbps, full-duplex
3 100 Mbps, half-duplex
4 100 Mbps, full-duplex
Other than the above Baud rate setting error
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® Network type (N0.87 NTYP)
The network module type is set for the parameter No. 87. Do not change the default value.

® Field I/0 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”.)

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”.)

1

(Example i) Set value = “0” @ indicates ON, while O indicates OFF

ACON, |TF[T1E|ID[1C|1B|TA[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|o|o|o |@|O|O|®@|O|O|O|@|@|O|@|O|OC|@|O|@|O|@|O|@|@0|@|@|O|[OC|@|@|O|@®
Hexadecimal 1 2 3 4 A B C D

data

PLC: TF|TE[ID|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
Output
CH
ON/OFF|lo|lo|lOo|®@|O|O|®@|O|O|O|®|@®@|O|@®@|O|OC|@|O|@|O|@®@|OC|@|®@|@|/@|O|(OC|@|0®@|O|®

Hexadecimal
data

ACON, |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
PCON
Output
resister
ON, OFF|0|Oo|Oo|®@|O|O|®@|O|O|O|@®@|@|O|@®@|O|O|@®@|O|@|O|@|C|@®@|0|@|@|OC|[O|0|®|[O| @

Hexadecimal 1 2 3 4 A B C D
data

PLC: TF|TE[TD|1C | 1B [1A[19 (18|17 [16|15[14 13|12 |11 |10
Input CH

_,.I
m
)
(@]
@
>
«©
®
~
o
o
S
w
N
-
o

ON,OFF|lO|J|O|OC |®@|(O|O|@®@|O|O|OC|@®|®@|OC|@®@|O|OC|@®@(O|@|O|@®@(OC|®|®@|@|® O|O|@®@|@®@|O|@

Hexadecima 1 2 3 4 A B C D
data

NOOJd ‘NOJV 2
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(Example ii) Set value = “1”

@ indicates ON, while O indicates OFF

ACON,
PCON
Input
resister

1F

1E

1D

1C

B

1A

18

17

16

14

13

12

10

C|B|A

ON,/OFF

Hexadecimal
data

PLC:
Output
CH

17

16

10

ON/OFF

Hexadecimal
data

ACON,
PCON
Output
resister

1D

18

17

16

10

ON/OFF

Hexadecima
data

PLC:
Input
CH

18

17

16

14

12

ON/OFF

Hexadecimal
data
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(Example iii) Set value = “2”

@ indicates ON, while O indicates OFF

ACON,
PCON
Input
resister

1F

1I1E

1D

1C

1B

1A

18

14

13

12

10

C

A

ON/OFF

Hexadecimal
data

PLC:
Output
CH

1C

1A

17

ON/OFF

Hexadecimal
data

ACON,
PCON
Output
resister

1IE

16

1A

17

10

ON/OFF

Hexadecimal

data

PLC:
Input CH

1E

1C

1A

18

17

16

10

ON/OFF

Hexadecimal
data
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(Example iv) Set value = “3” @ indicates ON, while O indicates OFF

ACON, TF|1E|1D[1C [1B|[TA |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
ONJOFF|e|e@|Oc|O |@e|@®@|C|@e|@|O|@|O|@|O|@|®@|O|OC|@|@|O0|@|O|O|OC|O|O|®@|O|O|@®@]|O

Hexadecima C D A B 3 4 1 2
data

PLC: TF[1E[TID|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

CH

ON/OFF|lo|o|O |®@|O|O|@|O|O|C|®@|@®@|O|@|O|O|@|[O|@®@|O|@|O|@|@0|@|@|O0O|(C|0|0@|[O|@
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|le|@|o|o|@e|@|0o|@e|[e@e|0o|@e|0o|@|[0|@e|[@|0|0|@|@|O|@|[0f[0|0|0o|0|@|O0|O|@]|O

Hexadecimal C D A B 3 4 1 2
data

PLC: 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
CH
ON/OFF|0o |0 |0 |®@ |0 |O|®@|O|O|lO|@®@|@|O|(®@|O|O|@®@|O|@®@|O|@|O|@®@|®@|@|@|OC|[OC|(0|(0|[O|@®

Hexadecimal 1 2 3 4 A B C D
data
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® [P address (No. 140: IPAD)

Specify the IP address in parameter No. 140.

Setting range: 0.0.0.0 to 255.255.255.255 (Factory setting: 192.168.0.1)
(Note) When this parameter is set to 0.0.0.0, DHCP is enabled. Manual setting is recommended.

® Subnet mask (No. 141: SNMK)

Specify the subnet mask in parameter No. 141.

Settable range: 0.0.0.0 to 255.255.255.255 (Factory setting: 255.255.255.0)

® Default gateway (No. 142: DFGW)

2.10

Specify the default gateway in parameter No. 142.

Settable range: 0.0.0.0 to 255.255.255.255 (Factory setting: 0.0.0.0)

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 operation 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 . . Cause/action
*1) (*2)

Cause: A fieldbus module error has been
OF2 Fieldbus module error 05 X detected.
Action: Check the applicable parameters.

Cause: The module could not be detected.
04 x  |Action: Reconnect the power. If the problem
persists, please contact IAl.

Fieldbus module

OF3 non-detection error

(*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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3. SCON-CA
3.1 Operation Modes and Functions

SCON-CA controllers supporting Ethernet/IP can be operated in a desired operation mode selected from

the following nine modes.

Operation modes and key functions

Remote P;f}i“f:’ Half Ful | Remote P;f;i“‘l’g/ Half | Remote | Half
Key function mp direct direct I/0 mp direct I/0 direct

1/O mode direct direct

mode mode mode mode 2 mode 2 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) ©) O X O (*1) @) X @)
specification
Direct speed/
acceleration X X O O X X O X O
specification
Pressing o) o) o) o) o) o) O o) e
operation
Current X o) o) o) o) o) O o) o)
position read
Current speed
read X X O O X X O X O
Operation by
position
number O O X X O O X O X
specification
Completed
position O O X X O O X O X
number read
Maximum
position table 512 768 Not Not 512 768 Not 512 Not
size used used used used
Force control A(*2) X X O A(*2) O O A(*2) X
Vibration
damping O O X O O O X O O
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.

[11 Remote I/0O mode: In this mode, the actuator is operated by PIOs (24-V 1/Os) via EtherNet/IP
communication.

Number of occupied bytes: 2 bytes

SCON-CA not supporting SCON-CA supporting

EtherNet/IP EtherNet/IP
PLC

Flat cable

PIO connection
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[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 >

I
| g2

SCON-CA supporting Wil [
EtherNet/IP o=

Actuator

[3] Half direct mode: In this mode, the actuator is operated by specifying the speed,
acceleration/deceleration and pressing 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
Pressing current: 50%

SCON-CA supporting
EtherNet/IP

; Speed |Acceleration|
= Tvurels] o

Deceleration|  Push
Ial 131
(E ]

Eooeoo i =R
7~ 1 d
d==cz:e:|"

Actuator

83

VO-NOJS ‘€



3. SCON-CA

84

1A1] EtherNet/IP

[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
Pressing current: 50%
Load current threshold: 0
PLC Zone+: 50.00 mm

Zone-: 30.00 mm

| |l

SCON-CA supporting g0 L1 i -

EtherNet/IP Actuator

[5] Remote 1/0O mode 2: In this mode, the actuator is operated by PIOs (24-V 1/0Os) via EtherNet/IP
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 supporting
SCON-CA not supporting EtherNet/IP

PLC EtherNet/IP
= —
]
>
L ”_%‘ [I} Communication
Flat cable El % cable
P1O connection L ! EtherNet/IP connection

[6] Position/simple direct mode 2: In this mode, the actuator is operated by specifying position numbers.
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 > 3 :
B

SCON-CA supporting =g : :
EtherNet/IP Actuator

[
o | o

; . SRR
s | Speed |AccelerationDeceleration  Push
| Imursts] et} s3]

PRt Bt .
| 0| 3000 [E]
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[7]1 Half direct mode 2: In this mode, the actuator is operated by specifying the speed,
acceleration/deceleration and pressing 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:
0.30G
Pressing current: 50%

SCON-CA supporting
EtherNet/IP

.| Speed |Acceleration|Deceleration  Push
® Il Ial 1 %]

%1
0

0 [ 30000

[8] Remote I/0 mode 3: In this mode, the actuator is operated by EtherNet/IP instead of PIO (24 V 1/O).
Current position and command current function is added to the function [1].
Number of occupied bytes: 12 bytes

SCON-CA not supporting SCON-CA supporting

EtherNet/IP
EtherNet/IP PLC

PLC

]

= =

o] == E
) o | =11z

Communication
cable

Flat cable

PIO connection EtherNet/IP connection

[9] Half direct mode 3: In this mode, the actuator is operated by specifying the speed,
acceleration/deceleration and pressing 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:
0.30G
Pressing current: 50%

SCON-CA supporting
EtherNet/IP

" Speed |Acceleration|Deceleration|  Push
Ol sl [l 161 [3%]

[E|
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Model Numbers
The model numbers of SCON-CA controller supporting EtherNet/IP are indicated as follows, respectively:

® SCON-CA-UI-EP-0J

L0)

(e)e]
(oXe)

Q0 [[aas ]| [eooof o]

[00000000] [ofe 208
Fe—HEEOE B .

o o0®
——/

!
q:

e
N
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3.3 EtherNet/IP Interface

3.3.1 Names of the Parts
The names of each section related to EtherNet/IP are described as follows.

-

--------------

EtherNet/IP Port

.

87
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Monitor LED Indications

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

3. SCON-CA

88

and NS, provided on the front panel of the controller.
The description of each is explained in the following table.

Name Display color Explanation
OFF The power is turned off or IP address is not yet set.
GN (lluminati Connection has been established and proper communication is in
uminating)
progress.
The system is online but connection is not yet established.
GN (Flashing) Communication is stopped (the network is normal). Check the status
of the master unit.
NS A communication error is present.
Communication cannot be
RED (llluminating) established because an error, Check the IP address setting,
such as duplicate IP addresses, |wiring condition of the
has been detected. communication line, power supply
A communication error is present. | for the hub, noise measures, etc.
RED (Flashing) (A communication timeout has
been detected.)
OFF The power is turned off.
L Operation is normal.
GN (lluminating) The system is in the scanner (master) control mode.
Connection is not yet established with the scanner (master).
GN (Flashing) Check the setting of configuration information.
NS Check if the scanner (master) is idle.
. A hardware error is present.
RED (llluminating) The board must be replaced. Please contact IAl.
A configuration error, invalid setting or other minor error is present.
RED (Flashing) The problem can be resolved by, for example, setting the problem
item or items again.
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3.4 Wiring

3.41 Connection Diagram

PLC (EtherNet/IP master unit)

||
|-

= - - — B == =
Ethernet cable >Ethernet cable*

:
%

a
a

e | R A B

[cc000000] @m@” I
A== &J

-

Ethernet
cable*

Other slaves

[po00000<[ler = & ag) [%\ M!...! 9
Ed ..
§
t

e AN

oo®
o of

:
:

SCON-CA SCON-CA

* 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.

3.4.2 Connector Pin Layout

Pin number Signal name Signal abbreviation

1 Data transmitted + TD+
8 = 2 Data transmitted - TD-
— 3 Data received + RD+

= 4 Not used

1 = 5 Not used
6 Data received - RD-

. 7 Not used

riitilzrpégnnector 8 .NOt d sed -

Connector hood | Grounding pin for security FG

(Controller side)
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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. The versions of teaching tool compatible with EtherNet/IP are as follows:
RC PC-compatible software: V8.01.01.00 or later

e CON-T/TG: V1.10 (Planned)
e CON-PT/PD/PG: V1.20 (Planned)
e RCM-E/P: V2.20 (Planned)

3.5.1 Operation Mode Selecting

Set parameter No. 84 “FMOD: Field bus operation mode.”
[Refer to 3.9 EtherNet/IP Related Parameters.]

Set value Operation mode 00’: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”.
3.5.2 Setting the Baud Rate

Set parameter No. 86, “FBRS: Fieldbus baud rate.”

Set value Baud rate
0 (Factory setting) Auto negotiation (recommended)
1 10 Mbps, half-duplex
2 10 Mbps, full-duplex
3 100 Mbps, half-duplex
4 100 Mbps, full-duplex
Other than the above Baud rate setting error
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3.5.3 Setting the IP Address

Set parameter No. 140, “IPAD: IP address.”
[Refer to 3.9, “EtherNet/IP Parameters.”]

Settable Range:0.0.0.0 to 255.255.255.255 (It is set to “192.168.0.1” when the machine is delivered from
the factory.)

(Note 1) Exercise caution to avoid IP address duplication.
For details, refer to the operation manuals of the master unit and PLC in which in the master unit
is installed.
3.54 Setting the Subnet Mask
Set parameter No. 141, “SNMK: Subnet mask.”
Set the same value you have set in the master unit and other slaves (on the same network).
[Refer to 3.9, “EtherNet/IP Parameters.”]
Settable range: 0.0.0.0 to 255.255.255.255 (The factory setting is 255.255.255.0.)
3.5.5 Setting the Default Gateway

If necessary, set parameter No. 142, “DFGW: Default gateway.”
[Refer to 3.9, “EtherNet/IP Parameters.”]

Settable range: 0.0.0.0 to 255.255.255.255 (The factory setting is 192.168.0.0.)
(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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Communicating with the Master Station

3.6

3.6.1

EtherNel/IP

Operation Modes and Corresponding PLC I/O Areas

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

e PLC output - SCON-CA input (* “n” indicates the byte address of each axis.)

DI on the SCON-CA side and input data register

Position/

Remote 1/0 Simolified direct Half direct value | Full direct value Remote 1/0
PLC output mode FT q mode mode mode 2
area (bytes) value mode
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 Port No.Oto 15 Target position | Target position | Target position Port No.Oto 15
n+2, n+3
Specified
n+4,n+5 position number | Positioning band | Positioning band
n+6, n+7 Control signal Occupied area
n+8, n+9 Speed
i Speed setu
n+10, n+11 Acceleratl_on/ p p
Deceleration
Pressing
n+12, n+13 current-limiting
value Zone boundary+
n+14, n+15 Control signal
n+16, n+17 Zone boundary-
n+18, n+19
n+20, n+21 Acceleration
n+22, n+23 Deceleration
Pressing
n+24, n+25 current-limiting
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 domain to be occupied with the operation mode setting.
Therefore, this domain cannot be used for any other purpose. Also, exercise caution to avoid node
address duplication.
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e PLC output —» SCON-CA input side (* “n” indicates the byte address of each axis.)

DO on the SCON-CA side and output data register
PLC input | Position/Simplified | Half direct value Remote 1/0 mode 3 | Half direct value
area direct value mode 2 mode 2 mode 3
(bytes) Number of occupied | Number of occupied | Number of occupied | Number of occupied
bytes: 8 bytes: 16 bytes: 12 bytes: 16
n+0, n*1 Target position Target position Port No.Oto 15 Target position
n+2, n+3
n+4, n+5 Specified position - o
number Positioning band Positioning band
n+6, n+7 Control signal Occupied area
n+8, n+9 Speed Speed
n+10, n+11 Accelerati_on/ Accelerati_on/
Deceleration Deceleration
Pressing Pressing
n+12, n+13 current-limiting current-limiting
value 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 domain to be occupied with the operation mode setting.
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Therefore, this domain cannot be used for any other purpose. Also, exercise caution to avoid node
address duplication.
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o

e SCON-CA output — PLC input (* “n” indicates the byte address of each axis.)

DO on the SCON-CA side and output data register

Remote 1/0 Simpﬁl‘sig:jogi/rect Half direct value | Full direct value Remote 1/0
PLC output mode ‘T q mode mode mode 2
area (bytes) value mode
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.Oto 15 Current position | Current position | Current position Port N?.O to 15
n+2, n+3 Occupied area
Completed
n+4, n+5 position No. Command Command Current position
(simple alarm ID) current current urrent positio

n+6, n+7 Status signal

n+8, n+9 Current speed Current speed Command
n+10, n+11 current
n+12, n+13 Alarm code Alarm code
n+14, n+15 Status signal Occupied area
n+16, n+17 Force feedback
n+18, n+19 data
n+20, n+21
n+22, n+23 Occupied area
n+24, n+25
n+26, n+27
n+28, n+29 Status signal 1
n+30, n+31 Status signal 2

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

94




1A]

EtherNet/IP

e SCON-CA output—PLC input Side (* “n” indicates the byte address of each axis.)

DO on the SCON-CA side and output data register

PLaCréngt d?;ﬂ:'gg{imrﬁggzdz Halfrilgz(;t ;/alue Remote 1/0 node 3 | Half direct value node 3
(bytes) Number of occupied Number of Number of occupied Number of occupied
bytes:8 occupied bytes: 16 bytes: 12 bytes: 16
n+0, n+1 . . Port number 0 to 15 s
P Current position Current position SmaEied A Current position
Completed position
n+4, n+5 . number Force feedback C t position Command current
(simple alarm ID) data urrentp
n+6, n+7 Status signal
n+8, n+9 Current speed Force feedback data Current speed
n+10, n+11
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 domain to be occupied with the operation mode setting.

Therefore, this domain 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 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 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.
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.

P10 pattern
_ _ o: 1 > 3: 4: . 5: . 6: 7
ROBO cylinder function | =* .. . : . : . ) . Solenoid | Solenoid | Force Force
Positioning | Teaching |256-point |512-point
mode mode mode mode valve valve control control
mode 1 mode 2 mode 1 mode 2
Home return operation O O O O O X O @)
Positioning operation O O ®) O ®) ®) ®)
Speed & gccelergtlon/ o o o o o o o o
deceleration setting
Pitch feed (inching) O O O O O ©) O ©)
Pressing operation O O ®) ®) ®) X ©) ©)
Speed change during o o o o X o o x
movement
Operation at different
acceleration and O O @) O O ©) (@) @)
deceleration
Pause ©) ©) o ©) ©) O (*1) ©) o
Zone signal output O O ®) X ®) ®) ®) ®)
P1O pattern selection o o o o o o o o
(set by 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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(1) PLC address configuration (* “n” indicates the node address of each axis.)

EtherNet/IP

Parameter SCON-CA P';g d?:;‘;“t SCON-CA Pa'- dcdig‘;:t
No.84 DI(Port No.) ovton DO(Port No.) ovten
0 0to 15 n+0, n+1 Oto 15 n+0, n+1

(Note) Be careful of using duplicated node addresses.

(2) /0O Signal Allocation for each Axis

The 1/0O signals of each axis consist of one input (1 word=2 bytes) and one output word (channel) in the 1/0

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

n+0, n+1 F E D C B A 9 8 7 6 5 2 1
Controller

inputport | 2 | = | 2 & | |2 o o | ~]©|w N
number
PLC input
Address (* “n” indicates the node address of each axis.)

1 word = 2 bytes =16 bit N

n+0, n+1 F E D C B A 9 3 7 6 5 2 1
Controller

outputport | = |~ | 2| ¥ || 2o © | ~]©]|w N
number
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The controller's 1/0O 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. Signal name Symbol Signal name Symbol Signal name Symbol
0 PC1 PC1 PC1
1 PC2 PC2 PC2
2 Command position PC4 Command position PC4 PC4
3 No. PC8 No. PC8 iy PC8
Command position
4 PC16 PC16 No. PC16
5 PC32 PC32 PC32
6 ) Teaching mode MODE PC64
) command
7 Unavailable ; Joglinching selector|  JISL PC128
PLC output :
R 8 - +Jog JOG+ Unavailable -
SC.ON'CA 9 Forced brake release BKRL -Jog JOG- Forced brake BKRL
input release
10 Operating mode RMOD Operating mode RMOD Operating mode RMOD
selector selector selector
11 Home return HOME Home return HOME Home return HOME
12 Pause *STP Pause *STP Pause *STP
Positioning Start/ CSTR/
13 Positioning Start CSTR Position Data Import Positioning Start CSTR
PWRT
Command
14 Reset RES Reset RES Reset RES
15 Servo ON command SON Servo ON command| SON |Servo ON command| SON
0 PM1 PM1 PMA1
1 PM2 PM2 PM2
2 Completed position PM4 Completed position PM4 PM4
3 No. PV No. PV Completed position P8
4 PM16 PM16 s PM16
5 PM32 PM32 PM32
6 Moving signal MOVE Moving signal MOVE PM64
7 Zone 1 ZONE1 Teacgi'gga’lmde MODES PM128
SCON-CA 8 Position zone PZONE Position zone PZONE Position zone PZONE
output 9  |Operation mode status| RMDS Operation mode | pyng | Operation mode | gy g
N status status
PLC Input 10 Home return HEND Home return HEND Home return HEND
completion completion completion
Positioning
Positioning completion completion signal/ | PEND/ Positioning
" signal PEND position-data read | WEND | completion signal PEND
complete
12 Operation preparation sv Opergtlon sv Opergtlon sV
end preparation end preparation end
13 Emergency stop *EMGS Emergency stop | *EMGS Emergency stop *EMGS
14 Alarm *ALM Alarm *ALM Alarm *ALM
15 Battery alarm *BALM Battery alarm *BALM Battery alarm *BALM

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. Signal name Symbol Signal name Symbol Signal name Symbol
0 PC1 Start position 0 STO Start position 0 STO
1 PC2 Start position 1 ST1 Start position 1 ST1
2 PC4 Start position 2 ST2 Start position 2 ST2
3 Command position PC8 Start position 3 ST3 -
4 No. PC16 Start position 4 ST4 -
5 PC32 Start position 5 ST5 Unavailable -
6 PC64 Start position 6 ST6 -
PLC output
— U PC128 Unavailable = -
input 9 Forced brake release| BKRL | Forced brake release | BKRL Forced brake release | BKRL
10 Operating mode RMOD Operating mode RMOD Operating mode RMOD
selector selector selector
11 Home return HOME Home return HOME -
12 Pause *STP Pause *STP Unavailable -
13 Positioning Start CSTR Unavailable - -
14 Reset RES Reset RES Reset RES
15 Servo ON command | SON Servo ON command SON Servo ON command SON
0 PM1 | Position 0 complete | PEO Retracting end LSO
movement command 0
1 PM2 | Position 1 complete | PE1 Retracting end Y
movement command 1
2 PM4 | Position 2 complete | PE2 Retracting end LS2
Completed Position movement command 2
3 No. PM8 Position 3 complete PE3 -
4 PM16 Position 4 complete PE4 Unavailable -
5 PM32 Position 5 complete PE5 -
6 PM64 Position 6 complete PEG6 -
S%St';;‘t:’* 7 PM128 Zone 1 ZONET Zone 1 ZONET
. 8 PM256 Position zone PZONE Position zone PZONE
PLC input 9 Opergttle‘cmsl\/lode RMDS |Operation Mode Status| RMDS | Operation Mode Status | RMDS
10 Home return HEND Home return HEND  |[Home return completion| HEND
completion completion
11 Posit_ionin_g PEND Positionin_g completion PEND Unavailable )
completion signal signal
12 Opergtion sv Operation preparation sV Operation preparation sv
preparation end end end
13 Emergency stop *EMGS Emergency stop *EMGS Emergency stop *EMGS
14 Alarm *ALM Alarm *ALM Alarm *ALM
15 Battery alarm *BALM Battery alarm *BALM Battery alarm *BALM

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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Setting of parameter No. 25

Force control mode 1

Force control mode 2

6 7
Port . ,
Category No Signal name Symbol Signal name Symbol
0 PC1 Start position 0 STO
1 PC2 Start position 1 ST1
2 Command position number PC4 Start position 2 ST2
3 PC8 Start position 3 ST3
4 PC16 Start position 4 ST4
5 - -
6 Cannot be used. - Cannot be used. -
PLC output — ! — - — -
SCON-CA input 8 Load cell calibration CLBR Load cell calibration CLBR
command command
9 Forced brake release BKRL Forced brake release BKRL
10 Operation mode RMOD Operation mode RMOD
11 Home return HOME Home return HOME
12 Pause *STP Pause *STP
13 Positioning start CSTR Cannot be used. -
14 Reset RES Reset RES
15 Servo ON command SON Servo ON command SON
0 PM1 Completed position PEO
number 0
1 PM2 Completed position PE1
number 1
2 Completed position number PM4 Completed position PE2
number 2
3 PM8 Completed position PE3
number 3
4 PM16 Completed position PE4
number 4
5 Torque level status TRQS Torque level status TRQS
SCON-CA Load output judgment Load output judgment
output 6 sFt)atqu ? LOAD sFt)atqu k LOAD
— PLC input T —
7 Load cell calibration CEND Load cell calibration CEND
complete complete
8 Position zone PZONE Position zone PZONE
9 Operation mode RMDS Operation mode RMDS
10 Home return complete HEND Home return complete HEND
11 | Positioning complete signal | PEND Pos't'ons'i”ggngfmp'ete PEND
12 Operation ready SV Operation ready SV
13 Emergency stop *EMGS Emergency stop *EMGS
14 Alarm *ALM Alarm *ALM
15 Battery alarm *BALM Battery alarm *BALM

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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3.6.3 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.

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.

Zones are set using position
data or parameters.

> O] > | B> [BI>| B> OO

Zone signal output

P1O pattern selection

x

—
—_

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

Parameter PLC output PLC input
No.84 SCON-CA input register address SCON-CA output register address
) (bytes) (bytes)
Target position ::2 ::; Current position 2:2 :I;
1 Specified position ’ Completed position No. ,
number n+4,n+5 (Simple alarm code) n+4,n+5
Control signal n+6, n+7 Status signal n+6, n+7

(Note) Be careful of using duplicated node addresses.

101

VO-NOJS ‘€



3. SCON-CA

1A1] EtherNet/IP

(2) 1/0O 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: 0.01mm) 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 teaching tools such as PC software for RC.

PLC output
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 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 bd b3 b2 bl bO
Specified NS89 I N9 o x| & —

position | | | | | | RN T S|l lOoloOolo] OO

number 1| f|la|a|g| || |a|q

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

Q [m)] Ll — L

Control signal g % | | Q 8 % $ LID g d % ('ﬁ & C§) %
nE| 2 /212918350 x v 28
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PLC input

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

n+0, n+1

EtherNet/IP

1 word = 2 bytes =16 bits

»

b15 b14 b13 b12 b11 b10 b9 b8 b7

b6 b5 b4 b3 b2

b1 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
Completed IEEERREERE O I S I S BN = T e B IR NI e
position LId | sS|s|s =2/ 2|22
number E E E e e e
n+6, n+7 b15 b14 b13 bl12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl DO
%) — N WD A g w| alao

Status signal % g Lﬁ % % g E % % | % (?) % 5 5 E
RS ESE RN =R - % o <= |
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(3) I/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 d Set up the position No. for which the data has been input using this 3.8 (1)
ata | PC512 '
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. 3.6.11 (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 ON. 3.6.11(19)
b13 .
5 b12 Unavailable
g Position/simple-direct switching:
O b11 PMOD |The position mode is selected when this signal is OFF, and the simple | 3.6.11 (20)
i 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 3.6.11 (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. 3.6.11(17)
b8 JOG+ [+Jog: “ON” for Movement in the Opposite Direction of Home 3.6.11 (13)
antrol b7 JOG- |-Jog: “ON” for Movement to the Home Direction 3.6.11 (13)
signal 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 | 3.6.11 (14)
set in parameter No. 47, “Jog speed 2” and parameter No. 49, “Inch
distance 2” are used when the signal is ON.
Jog/inching selector:
b5 JISL |Jog operation is performed when this signal is OFF, and inch 3.6.11 (15)
operation is performed when the signal is ON.
b4 SON [Servo ON Command: The servo turns ON when this signal turns ON.| 3.6.11 (5)
b3 RES |Reset: A reset is performed when this signal turns ON. 3.7.11 (4)
b2 STP |Pause: A pause command is issued when this signal turns ON. 3.6.11 (11)
b1 HOME (I-)I?\lme return: A home-return command is issued when this signal turns 3.6.11 (6)
b0 CSTR (I;?\lsitioning Start: A move command is issued when this signal turns 36.11(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 setting unit is 0.01mm.
Current . (Example)
position 32-bit ) Reading:000003FFH=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 alll, 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.
Emergency stop: An emergency stop is actuated when this signal
b15 | EMGS turns ON. 3.6.11 (2)
b14 PWR Controller ready : This signal turns ON when the controller becomes 36.11 (1)
ready. T
b13 | ZONE2 |Zone 2:ON” for the current position within the zone set range 3.6.11 (12)
b12 | ZONE1 |Zone 1:*ON” for the current position within the zone set range 3.6.11 (12)
3 Position zone:
k= b11 | PZONE | This signal turns ON when the current position is inside the specified |3.6.11 (12)
(__IJ position zone.
o b10 |MODES Teaching mode Signal: This signal is ON while the teaching mode is 3.6.11 (16)
selected. o
b9 WEND Position-data read complete : This signal turns ON when reading is 36.11 (17)
complete. T
Operation Mode Status:
Status code b8 RMDS | This signal is OFF when the current mode is AUTO, or ON when the |3.6.11 (19)
current mode is MANU.
b7 BALM Absolute battery voltage low warning: This signal turns ON when the 3.6.11 (28)
voltage drops. T
b6 - Unavailable -
b5 PSEL Pressing and a Miss: This signal turns ON when the actuator missed 3.6.11 (23)
the work part in pressing operation. o
Operation preparation end: This signal turns ON when the servo turns
b4 SV ON. 3.6.11 (5)
b3 ALM | Alarm: This signal turns ON when an alarm occurs. 3.6.11 (3)
b2 MOVE |Moving Signal: This signal remains ON while the actuator is moving. 3.6.11 (9)
b1 HEND Home return completion: This signal turns ON when home return is 3.6.11 (6)
completed. o
b0 PEND Positioning completion signal: This signal turns ON when positioning 3.6.11 (10)

is completed.
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3.64 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.

O: Direct control
ROBO cylinder function A\ Indirect control Remark

x: Disable

Home-return operation O

Positioning operation O

Speed and acceleration/ o

deceleration setting

Pitch feed (inching) O

Pressing operation O

Speed change during the o

movement

Operation at different

. . X

acceleration and deceleration

Pause O

Zone signal output A Parameters must be set.

P10 pattern selection X

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

PLC output PLC input
Parameter | gcoN.CA input register | address SCON-CA output address
No.84 register
(bytes) (bytes)
. n+0, n+1 . n+0, n+1
Target position n+2 n+3 Current position n+2. n+3
I n+4, n+5 n+4, n+5
Positioning band n+6, n+7 Command current n+6, n+7
9 Speed n+8, n+9 n+8, n+9
Acceleration/ n+10, n+11 Current speed n+10, n+11
Deceleration
Pressing Sglrlztznt-llmltlng 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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I/O Signal Allocation for each Axis

The 1/0O signals of each axis consist of one input word (8 words = 16 bytes) and one output word in the 1/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 specified 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-limiting 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-limiting value (Refer to the Catalog or Operation Manual for the actuator) for the actuator
concerned.

Set Value 0 127 255 510
| | | |

| | | |
Pressing 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.
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1A1] EtherNet/IP

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

1 word = 2 bytes =16 bits

l Ld

n+0, n+1 b15 b14 b13 b12 b11T 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
e © | <
P t A O [ee] <
band . S B121212/8 21883 8@ e v o
(lowerword) | @ | — | © | ¥ | & =
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 bd b3 b2 bl bO
Positioning T R g
i ™
band T B - A [
(upper word) NI 92
n+8, n+9 b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
I | | © ] o <
© | X | 5| > 5 N1 Q]9 | | | © —
Speed & ; = 2 2 S P oI S S B B = ISR R N

n+10, n+11 b15 b14 b13 bl12 b11T b10 b9 b8 b7 b6 bs b4 b3 b2 bl bO

Acceleration/ | | | | | | |
deceleration

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

Pressing
current-limiting | | | | | | | | % 8 S!S L || v | —
value

O
w
O
N
O
et
(oN
(@)

n+14, n+15 b15 b

—_—
o~

b13 b12 b11 b10 b9 b8 b7 b6 b5 b4

DIR

Control signal

BKRL
RMOD
PUSH
GSL1
GSLO
JOGH+
JOG—
JVEL
JISL
SON
RES
STP
HOME
DSTR
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PLC input

EtherNet/IP

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

b15 b14 b13 b12 b11 b10 b9 b8 b7

n+0, n+1

b6 b5 b4 b3

b2

b1

b0

Current
position
(lower word)

n+2, n+3

b15

D14

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 | I | 0| o | <
currentgggg_ag_%%gf@ﬁfmer
(lowerword) | & | 2 | © | < | & | =
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Command I | ©
(up%‘gr“jl;‘;rd) Y O I O % é ; 0
Lo N — ©
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 boO

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
n Nl o N w00

Status signal LED g % "ﬁ | | | % é | 5 a % 5 5 5
o Q]9 X | @ — <= T
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3. SCON-CA

®)

1A

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

EtherNel/IP

Signal type

Bit

Symbol

Contents

Details

Target
position

32-bit
data

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.

(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)

PLC output

Positioning
band

32-bit
data

32-bit integer

The unit is 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)

Speed

16-bit
data

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.
(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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1A]

EtherNet/IP

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

turns ON.

Signal type Bit Symbol Contents Details
16-bit integer
Specify the current-limiting value to be used during pressing operation.
Pressing 16-bit The allowable specification range is 0 (0%) to 255 (100%).
current-limiting data - The actual settable range varies depending on each actuator.(Refer to 3.8 (2)
value a the catalog or Operation Manual for the actuator.) If a move command is
issued by specifying a value exceeding the maximum pressing current,
an alarm will occur.
b15 BKRL | Forced brake release: When it is turned ON, the brake is released. 3.6.11 (18)
Operating mode selector: The AUTO mode is selected when this signal
b14 RMOD is OFF, and the MANU mode is selected when the signal is ON. 3.6.11(19)
Pressing direction specification:
b13 DIR pCo):IIt-'IOI]or the direction reducing the positioning band from the target 3.6.11 (22)
“ON” for the direction adding the positioning band to the target position
Pressing specification: Positioning operation is performed when this
b12 PUSH |signal is OFF, and pressing operation is performed when the signal is 3.6.11 (21)
ON.
b11 GSL1 Servo gaip parameter |Select the servo gain parameter set to be used.
- set selection 1 GSL1 | GSLO | Function
2 OFF OFF Select parameter set 0. 3611
= . .6.11 (33)
3 b10 GsLo | Servo gain parameter OFF | ON Select parameter set 1.
(@] set selection 0 ON OFF Select parameter set 2.
T ON ON Select parameter set 3.
. b9 - Cannot be used. -
Control signal b8 JOG+ |+ Jog: “ON” for Movement in the Opposite Direction of Home 3.6.11 (13)
b7 JOG- |-Jog: “ON” for Movement to the Home Direction 3.6.11 (13)
Jog-speed/inch-distance switching:
The values set in parameter No. 26, “Jog speed” and parameter No. 48,
b6 JVEL |“Inch distance” are used when this signal is OFF, and the values set in 3.6.11 (14)
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 operation 3.6.11 (15)
is performed when the signal is ON.
b4 SON | Servo ON Command: The servo turns ON when this signal turns ON. 3.6.11 (5)
b3 RES | Reset: A reset is performed when this signal turns ON. 3.6.11 (4)
b2 STP | Pause: A pause command is issued when this signal turns ON. 3.6.11 (11)
b1 HOME (I-jlilme return: A home-return command is issued when this signal turns 3.6.11 (6)
bo DSTR Positioning Command: A move command is issued when this signal 3.6.11 (8)
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3. SCON-CA

1A

EtherNel/IP

(* “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)
. - - 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
i The electrical current presently specified by a command is indicated.
Cg:]r:gi?d %Zagt - The setting unit is mA. 3.8(2)
(Example) Reading: 000003FFH=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 (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 “OH”. 3.8(2)
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 3.6.11 (2)
@) “This si
= b14 PWR IE')ec;rzjt)r/oller ready : This signal turns ON when the controller becomes 3.6.11 (1)
b13 | ZONE2 | Zone 2:“ON" for the current position within the zone set range 3.6.11 (12)
b12 | ZONE1 |Zone 1:“ON” for the current position within the zone set range 3.6.11 (12)
b11
b10 - Unavailable -
b9
Operation Mode Status:
b8 RMDS | This signal is OFF when the current mode is AUTO, or ON when the 3.6.11 (19)
Status signal current mode is MANU.
b7 BALM Absolute battery voltage low warning: This signal turns ON when the 3.6.11 (28)
voltage drops.
b6 - Cannot be used. -
b5 PSEL Pressing and a Miss: ThIS S|gnall turns ON when the actuator missed 3.6.11 (23)
the work part in pressing operation.
ba sV gﬁeratlon preparation end: This signal turns ON when the servo turns 3.6.11 (5)
b3 ALM Alarm: This signal turns ON when an alarm occurs. 3.6.11 (3)
b2 MOVE | Moving Signal: This signal remains ON while the actuator is moving. 3.6.11 (9)
b1 HEND Home return completion: This signal turns ON when home return is 3.6.11 (6)
completed.
b0 PEND Positioning completion signal: This signal turns ON when positioning 3.6.11 (10)

is completed.
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EtherNet/IP

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 I/O 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|O|O| O

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

Parameter . . PLC output address : PLC input address
No. 84 SCON-CA input register (bytes) SCON-CA output register (bytes)
s n+0, n+1 i n+0, n+1
Target position n+2. n+3 Current position N2 n+3
I n+4, n+5 n+4, n+5
Positioning band N+6. n+7 Command current n+6. n+7
n+8, n+9 n+8, n+9
Speed n+10, n+11 Current speed 10, n+11
Zone boundarv+ n+12, n+13 Alarm code n+12, n+13
y 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 Force feedback data n+18 n+19
Acceleration n+20, n+21 n+20, n+21
Deceleration n+22, n+23 n+22, n+23
Pressing Sglrlrjznt-llmltmg n+24, n+25 Occupied area 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 occupied area cannot be used for any other purpose.

Also, exercise caution to avoid node address duplication.
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()

1A1] EtherNet/IP

I/0O Signal Allocation for each Axis
The 1/0O 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-limiting 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-limiting value (Refer to the Catalog or Operation Manual for the actuator) for the actuator
concerned.

Set Value f|3 1?7 2~’|>5 51|0
| | | |
Pressing 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 pressing
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: 1TmA).

® 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 force feedback data is 2-word (32-bit) binary data (unit: 0.01 N).
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1A1] EtherNet/|P

PLC output
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 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 Q¥ | | © | o | =
band RI&B| g3 1922/ g Y C olv|al|-
(lowerword) | & | € | 0 | < | & | = | © | Y| T
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Positioning S 3| N9
— (@)
band Y O - [P i
(upper word) R o
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b
[o0] <
Speed 12181218188 288 5| elelv -
(lower word) N R e S = A L N
n+10, n+11 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl DbO
AR
Speed = ™
orword) | L L e 952
(upper word) N | © | ™|
o | N8|~ | ©

n+12, n+13 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bdS b4

Zone
boundary +
(lower word)

O
w
O
N
O
—_
o
(@)

n+14, n+15 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bd 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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1A1] EtherNet/IP

Address (* “n” indicates the node address of each axis.)
1 word = 2 bytes =16 bits
n+16,n+17  |h15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Zone
boundary -
(lower word)

n+18, n+19 b15 b14 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.

n+20, n+21 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

256
128

Acceleration | | | [ [ [ || | [ || ]| TN/ C| o« ]|

n+22, n+23 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Deceleration | | | | | | | |

256
128
64
32
16
8
4
2
1

n+24, n+25 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bd b4 b3 b2 bl bO

Pressing | | | | | | |
current-limiting

256
128
64
32
16
8
4
2
1

n+26, n+27 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 bl bO

Load current

threshold | | | || | 1|1 11 8 &8 3 & LClols o
(*3)
n+28, n+29 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bT bO
i — o — (@) by — (@) T
(@) [ a4
comseEl Ll 2l 1188|128 |B|a|z|8|Y) !
zZ | =z < | < | = OO | = o
n+30, n+31 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 bO

Control signal
2

BKRL
RMOD
CLBR
JOG+
JOG—

JVEL

JISL
SON
RES
STP
HOME
DSTR
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PLC input

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

<

EtherNet/IP

1 word = 2 bvtes =16 bits

n+0, n+1

b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1 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

b1

b0

Command
current
(lower word)

32,768

16,384

AN
D

=
[ee]

4,096

2,048

1,024

512

256

128

<
[<e]

N
™

«©
—

4

n+6, n+7 b15

b14

P13

b12

b11

b10

b9

b8

b7

b6

b5

b4

O
N

O
N

O
(@)

Command
current
(upper word)

524,288| S

262,144

131,072

65,536

n+8, n+9 b15

b14

b13

b12

p11

b10

b9

b8

b7

b6

b5

b4

O
w

O
N

O
N

O
o

Current speed
(lower word)

n+10, n+11

b15

b14

b13

b12

b11

b10

b9

b8

b7

b6

b5

b4

b3

b2

b1

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 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Alarm code
n+14,n+15  p15 b14 b13 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 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Force
feedback data
(lower word)

n+18,n+19  pH15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Force
feedback data
(upper word)

If the force feedback data is a negative value, it is expressed by a 2’s complement.

n+20~n+27" 15 p14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

Cannot be
used

n+28,n+29  H15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

o =

Status signal 1 | | | | | | | | | | | | | | E 2'(
O o)

n+30, n+31 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bs b4 b3 b2 bl bo
slal8ln|2lalalglel2lo].l=]elale

Status signal 2 g = | 2, 2|0 5 8 % % o G| 5|3 5 S5
DI QIQINIIFlE|lO|ZR| <= ||
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I/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

+9999909.

(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 (3)

Positioning
band

32-bit
data

32-bit integer

The unit is 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.

3.8 (3)

Speed

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.

(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.

3.8 (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

itis “+25.40mm”, set it as “2540”.

The unitis 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.

3.8 (3)
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(* In the table, ON indicates that the applicable bit is “1,” while OFF indicates that the applicable bit is “0.”)

Address Bit Symbol Function Details
16-bit integer.
Acceleration| 16-bit data ) :Qﬁg{grthe acceleration and deceleration at which to move the
The unitis 0.01 G, while the specifiable range is 1 to 300. 3.8 (3)
(Example) To set 0.30 G, specify “30.” ’
. . If a move command is issued by specifying “0” or a value
Deceleration| 16-bit 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 data ) ex_ceede@ the. set value, specify the threshold value for current 3.8 (3)
threshold 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 nqt use vibration 3.6.11 (29)
Vibration damping damping control.
b12 NTCO |control mode OFF ON Select parameter set 1.
selection 0 ON OFF Select parameter set 2.
‘g_ ON ON Select parameter set 3.
3 b1 - Cannot be used. -
9 b10
o b9 ASO1 |Stop mode 1 Select the stop mode during standby.
ASO1 | ASO0 Function
Invalid (The servo is
OFF OFF
always on.)
c The servo turns off after
sigr:];rlo; OFF | ON the time is set in
parameter No. 36. 3.6.11 (31)
b8 ASO0  |Stop mode 2 The servo turns off after
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, 3.6.11 (30)
b6 MODO S-motion when MOD1 is OFF and MODO is ON, or o
primary delay filter when 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 set 0. | 3.6.11(33)
ba GSLO Servo gf'n t OFF ON Select parameter set 1.
palran;e e(r)se ON OFF Select parameter set 2.
selection ON ON Select parameter set 3.
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(* In the table, ON indicates that the applicable bit is “1,” while OFF indicates that the applicable bit is “0.”)

Address Bit Symbol Function Details
Incremental specification:
b3 INC Absolute position command when the signal is OFF, or 3.6.11 (24)
incremental position command when the signal is ON.
Pressing direction specification:
When the signal is OFF, the direction of the position
obtained by subtracting the positioning band from the
Control b2 DIR |target position is used. 3.6.11 (22)
signal 1 When the signal is ON, the direction of the position
obtained by adding the positioning band to the target
position is used.
Pressing specification: Positioning operation when the
b1 PUSH |signal is OFF, or pressing operation when the signal is 3.6.11 (21)
ON.
b0 - Cannot be used. -
b15 BKRL F_orced brake release: The brake is released when the 3.6.11 (18)
signal turns ON.
Operation mode: AUTO mode when the signal is OFF, or
b14 RMOD MANU mode when the signal is ON. 3.6.11 (19)
b13
- b12 - Cannot be used. -
3 b11
‘g b10
) Load cell calibration command: Calibration is performed
T b9 CLBR when this signal turns ON. 3.6.11(32)
b8 JOG+ +Jog: The 'actua'l[or moves in the direction opposite home 3.6.11 (13)
when the signal is ON.
b7 JOG- -Jog:_The gctuator moves in the direction of home when 3.6.11 (13)
the signal is ON.
Control Jog speed/inching distance switching: Parameter No. 26,
signal 2 “Jog speed” and parameter No. 48, “Inching distance” are
b6 JVEL |used when the signal is OFF, or parameter No. 47, “Jog | 3.6.11 (14)
speed 2” and parameter No. 49, “Inching distance 2” are
used when the signal is ON.
Jog/inching switching: Jog operation when the signal is
b5 JISL OFF, or inching operation when the signal is ON. 3.6.11(19)
b4 SON g(?\lrvo ON command: The servo is ON when the signal is 3.6.11 (5)
b3 RES |Reset: A reset is performed when the signal turns ON. 3.6.11 (4)
b2 STP (P)z;l\luse: A pause command is issued when the signal turns 3.6.11 (11)
b1 HOME I—!ome return: A home return command is issued when the 3.6.11 (6)
signal turns ON.
b0 DSTR Ppsﬁmmng start: A move command is issued when the 3.6.11 (8)
signal turns ON.
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Signal type Bit Symbol Description Details
32-bit signed integer indicating the current position.
The unitis 0.01 mm.
Current . (Example) Reading: 000003FFH = 1023 (decimal)
position 32 bit data - =10.23 mm 3.8 (3)
* 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
Command . command is indicated.
current | S2-Pitdata ) The unit is mA. 38(3)
(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.
Negative value: The actuator is moving in the direction of
Current | 3 pitdata| - | home. 3.8 (3)
speed 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.
a 16-bit integer.
£ If an alarm occurs, an alarm code will be output.
O |Alarm code | 16-bit data - 0 is output when no alarm is present. 3.8 (3)
o For details on alarms, refer to the operation manual for
the controller.
Force 32-bit signed integer.
. The unitis 0.01 N.
feedback | 32-bit data B * If this data is read as a hexadecimal, a negative value 3.8(3)
data is indicated by a compliment of 2.
b15 -
b14 -
b13 -
b12 -
b11 -
b10 -
b9 - Cannot be used. -
st b8 -
atus b7 -
signal 1 b6 -
b5 -
b4 -
b3 -
b2 CEND Load ceII_caIiprati_on is complete: This signal turns ON 3.6.11 (32)
when calibration is complete.
Absolute battery voltage low warning: This signal turns
b1 BALM ON when the voltage drops. 3.6.11(28)
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(* 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 Emergency stopf An emergency stop is being executed 3.6.11 (2)
when the signal is ON.
b14 PWR Controller ready: The signal turns ON when the controller 3.6.11 (1)
becomes ready.
b13 ZONE2 _Zope 2: The S|gr_1al is ON when the current position is 3.6.11 (12)
inside the specified zone.
b12 ZONE1 _Zope 1: The S|gr_1al is ON when the current position is 3.6.11 (12)
inside the specified zone.
b11 PZONE Eo_sﬂpn zone: Thle. signal is ON when the current position 3.6.11 (12)
is inside the specified position zone.
Load output judgment: Reached when the signal is ON,
b10 LOAD |or not yet reached when the signal is OFF. (For details, 3.6.11 (26)
refer to the operation manual for the controller.)
Torque level: Reached when the signal is ON, or not yet
- b9 TRQS |reached when the signal is OFF. (For details, refer to the | 3.6.11 (27)
é Status operation manual for the controller.)
= ; Operation mode: The signal is OFF when the current
3 signal 2 b8 RMDS mode AUTO, or ON when the current mode is MANU. 3.6.11(19)
@ Home return in progress: The signal is ON while the
b7 GHMS o ) 3.6.11 (6)
home return is in progress.
b6 PUSHS Pressing pperatlon in progress: The signal is ON while 3.6.11 (25)
the pressing operation is in progress.
Missed work part during pressing operation: The signal
b5 PSFL |turns ON when the actuator missed the work part during | 3.6.11 (23)
pressing operation.
b4 SV Ready: The signal is ON when the servo is ON. 3.6.11 (5)
b3 ALM | Alarm: The signal turns ON when an alarm occurs. 3.6.11 (3)
b2 MOVE Mov!ng signal: The signal is ON while the actuator is 3.6.11 (9)
moving.
b1 HEND Home return .complete: The signal turns ON when the 3.6.11 (6)
home return is completed.
b0 PEND Posmom_ng pomplete signal: The signal turns ON when 3.6.11 (10)
the positioning is completed.
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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 1/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 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\;?rLLcja?esrel\tlgT o5 Operation mode I/O specification
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.
Electromagnetic valve 7 positioning points and two zone output points are available.
4 The direct operation command is available for each position No.
mode 1 G . ; o
A position complete signal is output for each position number.
3 positioning points and two zone output points are available.
El . The actuator is operated by specifying forward, backward and intermediate
ectromagnetic valve "
5 mode 2 p03|t|c?r_1 commands. _ .
A position complete signal is output separately for the front end, rear end and
intermediate position.
Force control mode 1 |32 positioning points, one zone output point.
6 (when a dedicated
load cell is used)
Force control mode 2 |5 positioning points, one zone output point.
7 (when a dedicated | An operation command can be specified directly for each position number.
load 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.

P10 pattern
. . 0: 1 > 3 4: . 5: . 6: 7
ROBO cylinder function Positioni . . . Solenoid | Solenoid | Force Force
ositioning | Teaching |256-point |512-point
mode mode mode mode valve valve control control
mode 1 mode 2 mode 1 mode 2

Home return operation O ) ®) ®) O X O ©)
Positioning operation O O ®) ®) O O O
Speed & acceleration/ o o o o o o o o
deceleration setting
Pitch feed (inching) ®) ®) ®) O ®) ®) ®) ®)
Pressing operation O O ®) ®) O X O ©)
Speed change during o o o o X o o x
movement
Operation at different
acceleration and @) @) ©) O @) ©) @) ©)
deceleration
Pause ®) ®) ®) O ®) O (*1) ®) ®)
Zone signal output O ) ®) X O ©) O O
PIO pattern selection o o o o o o o o
(set by 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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(1) PLC address configuration (* “n” indicates the node address of each axis.)

Parameter

SCON-CA DI and input

PLC output address

SCON-CA DO and

PLC input address

No. 84 register (bytes) output register (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 5%, (S Current position n+4, n+5
Occupied area n+6, n+7 n+6, n+7
haf i 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) /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).

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

PLC output

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

1 word = 2 bytes =16 bits

n+0, n+1 F E D C B A 9 3 7 6 5 4 3 2 1 0
Controllerinput| » | « | v | & | « | © ol ol ~lolw|lslmwlal «| o

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

1 word = 2 bytes =16 bits o
n+0, n+1 F E D C B A 9 8 7 6 5 4 3 2 1 0

Controller
output port LI IN )T |0 ~]O| L] | N — | O
number

n+2, n+3 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0

Cannot be
used

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 bs 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
current
(lower word)

N (e} e}

(o)) (o)) <
=133 =
aQ < AN

8
4
2
1

< A
(o] o

32,768
16,384
1,024
512
256
128

n+10,n+11 115 14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
Command 1T g ©
current S O B B
(upper word) ¥l ol 3
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I/0 signal assignment
For the signal assignments corresponding to each PIO pattern, refer to the I/O signal assignments for the
remote 1/0 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.
Current . (Example) Reading: 000003FFH=1023 (decimal)
position 32-bit data . =10.23mm ;
5 * When the value is read in hexadecimal notation, the
15 negative figure is expressed as a complement of 2.
3 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: 000003FFH=1023 (decimal)
=1023mA
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3.6.7

Position/Simplified Direct Value Mode 2 (Number of Occupied Bytes: 8)

In this mode, the actuator is operated by means of force control (pressing 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.

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

> o D> | D [BIP| D> |00

Zones are set using position
data or parameters.

P1O pattern selection

x

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

Parameter . . PLC output . PLC input
No.84 SCON-CA input register address (bytes) SCON-CA output register address (bytes)
- n+0, n+1 . n+0, n+1
Target position n+2, n+3 Current position n+2, n+3
5 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) /0 Signal Allocation for each Axis
The 1/0O signals of each axis consist of one input word (4 words = 8 bytes) and one output word in the 1/0

areas.

I

EtherNet/IP

® 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.

® 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” indicates 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 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

o)

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
oston | 1|11 1115 8 SB 888380
position | O] O] O
number I - - S - e B B
LAY b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
| O a v | + I 4 a9l =1 wn Y| x
Controlsignal | £ | S| | | €| 3|00 ¥ 2 & W = 3| &
o & x ©138|8 52| X9 E 0

129

VO-NOJS ‘€



3. SCON-CA

1A

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

EtherNel/IP

P 1 word = 2 bytes =16 bits
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

»

n+0, n+1

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 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 b
oston | [l 2| E|Elelgglelzly s
position s | =S| =2 =
number E E E a ||| 00
n+6, n+7
b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 b1l boO
0wy | 0| T E dalo|la|s|2| wlalao
. a = >
Status signal (29 E & § 108 SIS S| = @ 5 | @ = e G| &
w O NN 2 |F |2 |0 | g |2 = | T | o
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(3) /O 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
32-bit signed integer.
Specify the target position on the absolute coordinates.
The unitis 0.01 mm, while the specifiable range is -999999 to
999999.
. (Example) To set +25.40 mm, specify “2540.”
Target position 32-bit - If the entered value exceeds the range of soft limit parameters 3.8(1)
data (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.
16-bit integer.
To operate the actuator, position data is needed for which
operation conditions have already been entered using the
Specified teaching tools such as PC.
%sition 16-bit | PC1 to |Use this register to specify the position number for which data 3.8 (1)
Eumber data PC512 | 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.
b15 BKRL Forced brake release: The brake is released when the signal 3.6.11 (18)
turns ON.
- Operation mode: AUTO mode when the signal is OFF, or
§_ b14 RMOD MANU mode when the signal is ON. 3.6.11(19)
3 b13
o - Cannot be used. -
S b12
Position/simple direct switching: Position mode when the
b1 PMOD signal is OFF, or simple direct mode when the signal is ON. 3.6.11(20)
b10 - Cannot be used. -
b9 CLBR and .ceII calibration command: Calibration is performed when 3.6.11 (32)
this signal turns ON.
b8 JOG+ +Jog: The .actuayor moves in the direction opposite home 3.6.11 (13)
when the signal is ON.
-Jog: The actuator moves in the direction of home when the
Control signal | B7 | JOG- [oraris ON. 3.6.11 (13)
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” 3.6.11 (14)
and parameter No. 49, “Inching distance 2” are used when the
signal is ON.
b5 JISL Jog/mqhmg SW|tc'h|ng: Jog oper_at|on yvhen the signal is OFF, 3.6.11 (15)
or inching operation when the signal is ON.
b4 SON | Servo ON command: The servo is ON when the signal is ON. 3.6.11 (5)
b3 RES |Reset: A reset is performed when the signal turns ON. 3.6.11 (4)
b2 STP |Pause: A pause command is issued when the signal turns ON. | 3.6.11 (11)
b1 HOME H_ome return: A home return command is issued when the 3.6.11 (6)
signal turns ON.
b0 CSTR Positioning start: A move command is issued when the signal 3.6.11(7)
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

Current
position

32-bit

Current Position: 32-bit signed Integer.

The setting unit is 0.01mm.

(Example)

Reading:000003FFH=1023 (decimal)=10.23mm

* When the value is read in hexadecimal notation, the
negative figure is expressed as a complement of 2.

3.8 (1)

Completed
position
number

(Simple alarm

code)

16-bit

PM1 to
PM512

16-bit integer

It is moved to the target position and the positioning completed
position No. within the positioning band is output.

In the case that the position movement has not been
performed at all, or during the movement, “0” is output.

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.

3.8 (1)

PLC input

Status code

b15

EMGS

Emergency stop: An emergency stop is actuated when this
signal turns ON.

3.6.11(2)

b14

PWR

Controller ready : This signal turns ON when the controller
becomes ready.

3.6.11 (1)

b13

CEND

Load cell calibration complete: This signal turns ON when the
load cell calibration is complete.

3.6.11 (32)

b12

ZONE1

Zone 1:*ON” for the current position within the zone set range

3.6.11 (12)

b11

PZONE/
ZONE2

PZONE and ZONE2 can be switched in Parameter No.149.
No.149=0 : This signal turns ON when the current
Position zone  position is inside the specified position zone.
No.149 =1 : This signal turns ON when the

Zone2 current position is inside the specified zone.

3.6.11 (12)

b10

LOAD

Load output judgment:

When this signal is ON, the specified load output judgment
has been reached. If the signal is OFF, it is not yet reached.
(For details, refer to the operation manual for your controller.)

3.6.11 (26)

b9

TRQS

Torque level:

When this signal is ON, the specified torque level has been
reached. If the signal is OFF, it is not yet reached.

(For details, refer to the operation manual for your controller.)

3.6.11 (27)

b8

RMDS

Operation Mode Status:
This signal is OFF when the current mode is AUTO, or ON
when the current mode is MANU.

3.6.11 (19)

b7

BALM

Absolute battery voltage low warning: This signal turns ON
when the voltage drops.

3.6.11 (28)

b6

PUSHS

Pressing operation in progress: The signal is ON when the
Pressing operation in progress.

3.6.11 (25)

b5

PSFL

Pressing and a Miss: This signal turns ON when the actuator
missed the work part in pressing operation.

3.6.11 (23)

b4

SV

Operation preparation end: This signal turns ON when the
servo turns ON.

3.6.11 (5)

b3

ALM

Alarm: This signal turns ON when an alarm occurs.

3.6.11 (3)

b2

MOVE

Moving Signal: This signal remains ON while the actuator is
moving.

3.6.11(9)

b1

HEND

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

3.6.11 (6)

b0

PEND

Positioning completion signal: This signal turns ON when
positioning is completed.

3.6.11 (10)
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Half Direct Value Mode 2 (Number of Occupied Bytes: 16)

In this mode, the actuator is operated by means of force control (pressing operation based on feedback of
load cell values) and also by specifying the target position, positioning band, speed,
acceleration/deceleration and pressing current directly as numerical values. 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

O: Direct control
A Indirect control
Xx: Disable

Remark

Home-return operation

Positioning operation

Speed and acceleration /
deceleration setting

Pitch feed (inching)

Pressing operation

Speed change during the
movement

O |0|O| O |0O|O

Operation at different
acceleration and deceleration

Pause

Zone signal output

Parameters must be set.

P1O pattern selection

x| >|O] %

(1)

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

PLC output PLC input
Parameter | scoN-CA input register | address SCON-CA output address
No.84 register

(bytes) (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 Force feedback data N4, n+>

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

5 Speed n+8, n+9 n+8, n+9
Acceleration/ n+10, n+11 Current speed n+10, n+11

deceleration

Pressing Sglrlztznt-llmltlng 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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I/0O Signal Allocation for each Axis

The 1/0O 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: 0.01mm) 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 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-limiting 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-limiting value (Refer to the Catalog or Operation Manual for the actuator) for the actuator
concerned.

Set Value 0 127 255 510
I | | I
| | | |
Pressing current-limiting value 0% 50% 100% 200%

® The force feedback data 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.



1A1] EtherNet/|P

PLC output
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 bd 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
(lower word)

N © 0 <
™ (&) < N
I R B B
[ee] < N —

512
256
128
4
2
1

< AN ©
© ™ — @©

32,768
16,384

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

Positioning % I g 9

band | | | | | | | | | | | I IR 2

(upper word) N|© ©| 3

n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
@ = N © 0 <

Speed Rl®le2| YV 88 T Y ol

n+10, n+11 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bd b4 b3 b2 bl bo

Acceleration/ | | | | | | |
deceleration

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

Pressing | | | | | | |
current-limiting

256
128
64
3
16
8
4
2
1

n+14,n+15 115 p14 H13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl b0
4| 0 T x |+t Lol =] 0 S
. ¥ | O X | »n MmO oW n ==

Control signal A AR
ontrol signal | 2 5 o2 | | 3 o | O Z 13| » | @ » % X
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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 bé 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)

When the current position is a negative figure, it is expressed using the complement of 2.
1 Word = 2 bytes =16 bits

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

Force
feedback data
(lower word)

n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 bS5 b4 b3 b2 Dbl bO

Force
feedback data
(upper word)

When the force feedback data is a negative value, 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 DbO

Current speed
(lower word)

n+10, n+11 b15 b14 b13 b12 b1l b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo

Current speed
(upper word)

When the current speed is a negative value, 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

iy O o ol 9V|s (_{__) 1 W a|no

. 6} = | 0 L > =2|>|z =
Status signal = 2| 2| | | | Q2 | 2|0

5|59 8% S\g &z 2”72 £¢d
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I/O signal assignment(* “ON” in the table shows the corresponding bit of “1” and “OFF” shows “0”.)

EtherNet/IP

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 unit is 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 unit is 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) Inthe 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)

Speed

16-bit
data

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.
(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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(* “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 pressing
Pressing operation.
current- |16-bitf ~ |The allowable specification range is 0 (0%) to 255 (100%). 3.8 (2)
limiting | 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
pressing current, an alarm will occur.
b15 | BKRL |[Forced brake release: When it is turned ON, the brake is released. 3.6.11 (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 3.6.11 (19)
ON.
Pressing direction specification:
“OFF” for the direction reducing the positioning band from the target
b13 | DIR |position, 3.6.11 (22)
“ON” for the direction adding the positioning band to the target
position
Pressing specification: Positioning operation is performed when this
b12 | PUSH |signal is OFF, and pressing operation is performed when the signal is | 3.6.11 (21)
= ON.
=3 b11 .
3 - |Unavailable -
O b10
o b9 | CLBR Lpad cell calibration command: Calibration is performed when this 3.6.11 (32)
signal turns ON.
C;?”;:?I b8 | JOG+ |+ Jog: “ON” for Movement in the Opposite Direction of Home 3.6.11 (13)
g b7 | JOG- |-Jog: “ON” for Movement to the Home Direction 3.6.11 (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 | 3.6.11 (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 3.6.11 (15)
operation is performed when the signal is ON.
b4 | SON [Servo ON Command: The servo turns ON when this signal turns ON. | 3.6.11 (5)
b3 | RES |Reset: A reset is performed when this signal turns ON. 3.6.11 (4)
b2 | STP |Pause: A pause command is issued when this signal turns ON. 3.6.11 (11)
b1 |HOME Home return: A home-return command is issued when this signal 3.6.11 (6)
turns ON.
b0 | DSTR E?rs]g%n'llng Command: A move command is issued when this signal 3.6.11 (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 setting unit is 0.01mm.
Current |32-bit (Example) Reading: 000003FFH=1023 (decimal) 3.8 (2
position | data ) =10.23mm 8(2)
* 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| S2D) - IThe setting unit is mA. 3.8 (2)
(Example) Reading: 000003FFH=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.
c b Negative value: The actuator is moving in the direction of home.
urrent | 32-bit - The setting unit is 0.01mm/sec. 3.8(2)
speed | data (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 “OH". 3.8(2)
Refer to the Operation Manual for the controller main body for the details of
- the alarms.
> . i s Qi
_E‘ b15 | EMGS (E)rsergency stop: An emergency stop is actuated when this signal turns 3.6.11(2)
§ b14 | PWR |Controller ready : This signal turns ON when the controller becomes ready. | 3.6.11 (1)
b13 |ZONE2|Zone 2:*ON” for the current position within the zone set range 3.6.11 (12)
b12 |ZONE1|Zone 1:*ON” for the current position within the zone set range 3.6.11 (12)
b11 )
- Unavailable -
b10
b9 | CEND Load cell calibration is complete: This signal turns ON when calibration is 3.6.11 (32)
complete.
Operation Mode Status:
b8 | RMDS [This signal is OFF when the current mode is AUTO, or ON when the 3.6.11 (19)
Status current mode is MANU.
signal b7 | BALM Absolute battery voltage low warning: This signal turns ON when the 3.6.11 (28)
voltage drops T
b6 |PUSHS Pressmg qperatlon in progress: The signal is ON when the Pressing 3.6.11 (25)
operation in progress.
b5 | PSEL Pressing gnd a MI.SSZ This S|.gnal turns ON when the actuator missed the 3.6.11 (23)
work part in pressing operation.
b4 SV |Operation preparation end: This signal turns ON when the servo turns ON. | 3.6.11 (5)
b3 | ALM |Alarm: This signal turns ON when an alarm occurs. 3.6.11 (3)
b2 | MOVE |Moving Signal: This signal remains ON while the actuator is moving. 3.6.11 (9)
b1 | HEND Home return completion: This signal turns ON when home return is 3.6.11 (6)
completed.
bo | PEND Positioning completion signal: This signal turns ON when positioning is 3.6.11 (10)
completed.
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3.6.9

In this mode, force control (feedback pressing of load cell values) is used in addition to the remote I/O mode

2 function for

EtherNel/IP

operation.

Remote I/O Mode 3 (Number of Occupied Bytes: 12)

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.

The features of each PO pattern are shown below. (Refer to Operation Manual for the controller main body

for more information)

par\aﬁ:i(tee?el\tl: o5 Operation Mode I/O Specification
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.
Electromagnetic valve 7 positioning points and two zone output points are available.
4 The direct operation command is available for each position No.
mode 1 " . . .
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 intermediate
Electromagnetic valve i
5 mode 2 posmqr_\ commands. _ .
A position complete signal is output separately for the front end, rear end and
intermediate position.
Force control mode 1 |32 positioning points, one zone output point
6 (when a dedicated load
cell is used)
Force control mode 2 |5 positioning points, one zone output point
7 (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 0: o 1: ' 2: . 3: . 4: . 5: . 6: 7
function Positioning |Teaching [256-point |512-point  |Solenoid Solenoid Force Force
mode mode mode mode valve valve control control
mode 1 mode 2 mode 1 mode 2

Home .return o o o o o X o o
operation
Positioning operation O O O ©) ©) ©) ©) ©)
Speed &
acceleration/ O O O O O ©) ©) O
deceleration setting
Pitch feed (inching) O O O O O @) @) O
Pressing operation O O O O O X @) O
Speed change during o o o o . o o x
movement
Operation at different
acceleration and (@) (@) (@) @) @) ©) ©) O
deceleration
Pause O O O ©) ©) O (*1) O O
Zone signal output ©) O O X ©) ©) ©) ©)
P10 pattern selection o o o o o o o o
(set by 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.

140




1A]

EtherNet/IP

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

Parameter SCON-CA DI and input

PLC output address

SCON-CA DO and

PLC input address

No. 84 register (bytes) output register (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 I 100 Current position n+4, n+5
Occupied area n+6, n+7 n+6, n+7
nz:g ::?1 Force feedback data n:]-:g 2:?1

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

Also, exercise caution to avoid node address duplication.

(2) /0O 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/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 force feedback data is a 2-word (32-bit) binary data (unit: 0.01N).

PLC output

Address (* “n” indicates 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 1 0
Controller
input port LY 2N 22 oo |~]©O|WL| S| ™ — | o
number
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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 F E D C B A 9 8 7 6 5 4 3 2 1 0
Controller
output port LY 0N Q0o ~N|O || ®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 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 DbO

Force
feedback data
(lower word)

n+10, n+11 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 Dbl bO

Force
feedback data
(upper word)

When the force feedback data is shown using the negative figure, it is expressed using the complement
of 2.
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I/0 signal assignment
For the signal assignments corresponding to each PIO pattern, refer to the I/O signal assignments for the
remote 1/0 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
The setting unit is 0.01mm.
Current . (Example) Reading: 000003FFH=1023 (decimal)
5 | position 32-bit data . =10.23mm ;
o * When the value is read in hexadecimal notation, the
O negative figure is expressed as a complement of 2.
o £ 32-bit signed integer
. g[)ce c | 32:bit dat The setting unit is 0.01N.
eed tac -bitaata ) * When the value is read in hexadecimal notation, the )
ala negative figure is expressed as a complement of 2.
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3.6.10

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/0O 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 O

Positioning operation O

Speed and acceleration / o

deceleration setting

Pitch feed (inching) O

Pressing Operation O

Speed change during the o

movement

Operation at different

. . X

acceleration and deceleration

Pause

Zone signal output A Parameters must be set.

PIO pattern selection X

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

Parameter A . PLC output ) . PLC input
No.84 SCON-CA input register address (bytes) SCON-CA output register address (bytes)
o 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 Speed n+8, n+9 n+8, n+9
Acceleration/ n+10, n+11 Current speed n+10, n+11
deceleration
Pressing cumentimiing | 412, 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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I/O Signal Allocation for each Axis

The 1/0O signals of each axis consist of one input word (8 words = 16 bytes) and one output word in the 1/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 specified 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-limiting 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-limiting 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 I
Pressing 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.
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PLC output
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 bl bO

»

Target
position
(lower word)

n+2, n+3 b15 b14 b13 b12 b11T 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 V| v ©| ©| =
pand © | | 21218138 288 3 YL |~
(lower word) S| 2| o | | N
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Positioning % 3 g ©
band T s e D e
(upper word) N|©o| @ |3
n+8, n+9 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bo
VI I | © | o | <
Speed S @ 2|3 9| 21 & S L o v &=
od o) ~ Lo AN —
S| Lo | | | —

n+10, n+11 b15 b14 b13 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+11, n+12 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl DbO

Pressing FLr 1883l e o~ -
current-limitin N =

n+13, n+14 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO

1 a T — o — o — o > N o Ll ¥

Control signal 5 % % g £7|) <7‘) 8 8 CDD 8 | Q1 E ;5 % ('7)

o | a Ojlo =z =z = = 2 A =
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Address (* “n” indicates 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 b4 b3 b2 bl

b0

»
P

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 DO
Command NI ] © ]| o | =
curent | = |81 2/21 39/ 8/Q| 3 ¥/ 9 o v~
(fowerword) | & | L |6 | v & | = | O YT
n+6, n+7 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Command % 3 g ©
current O O O O e
(upper word) S92 RS
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+11, n+12 b15 b14 b13 b12 b11 b10 b9 b8 b7 b6 b5 b4 b3 b2 bl bO
Alarm code
n+13, n+14 b15 b14 b13 b12 b11T b10 b9 b8 b7 b6 b5 bd b3 b2 bl bo
N o m E N S 1 L [m) a
. O ) > =2 >| ==
Status signal = |z =z | | | 1| » |0
= 8 99 z | & 217 = 28
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1A

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

EtherNel/IP

Signal type

Bit

Symbol

Contents

Details

Target
position

32-bit
data

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.

(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)

PLC output

Positioning
band

32-bit
data

32-bit integer
The unit is 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)

Speed

16-bit
data

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.
(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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EtherNet/IP

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

Signal type

Bit

Symbol

Description

Details

PLC output

Pressing
current-limiting
value

16-bit data

16-bit integer.

Specify the current-limiting value during pressing operation.

The specified range is 0 (0%) to 255 (100%).

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 pressing current value, an alarm will occur.

3.8 (2)

Control signal

b15

BKRL

Forced brake release: The brake is released when the signal
turns ON.

3.6.11 (18)

b14

RMOD

Operation mode: AUTO mode when the signal is OFF, or MANU
mode when the signal is ON.

3.6.11 (19)

b13

DIR

Pressing direction specification:

When the signal is OFF, the direction of the position obtained by
subtracting the positioning band from the target position is used.
When the signal is ON, the direction of the position obtained by
adding the positioning band to the target position is used.

3.6.11 (22)

b12

PUSH

Pressing specification: Positioning operation when the signal is
OFF, or pressing operation when the signal is ON.

3.6.11 (21)

b11

GSL1

Servo gain Select the servo gain parameter set to be
parameter set used.
selection 1 GSLA1

GSLO Function

b10

GSLO

OFF
OFF

OFF
ON

Select parameter set 0.
Select parameter set 1.
ON OFF Select parameter set 2.
ON ON Select parameter set 3.

Servo gain
parameter set
selection 0

3.6.11 (33)

b9

NTCA1

Vibration
damping control
mode selection 1

Select the vibration damping control
arameter set to be used.
NTC1 | NTCO Function

b8

NTCO

OFF OFF Do not use vibration
damping control.
Select parameter set 1.
Select parameter set 2.
Select parameter set 3.

Vibration
damping control
mode selection 0

OFF
ON | OFF
ON__[ON

ON

3.6.11 (29)

b7

MOD1

b6

MODO

Acceleration / deceleration mode:

When both MOD1 and MODO are OFF, the trapezoid pattern
mode is selected.

When MOD1 is OFF and MODO is ON, the S-motion mode is
selected.

When MOD1 is ON and MODO is OFF, the primary delay filter
mode is selected.

3.6.11 (30)

b5

Cannot be used.

b4

SON

Servo ON command: The servo is ON when the signal is ON.

3.6.11 (5)

b3

RES

Reset: A reset is performed when the signal turns ON.

3.6.11 (4)

b2

STP

Pause: A pause command is issued when the signal turns ON.

3.6.11 (11)

b1

HOME

Home return: A home return command is issued when the signal
turns ON.

3.6.11 (6)

b0

DSTR

Positioning start command: A move command is issued when the
signal turns ON.

3.6.11(8)
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EtherNel/IP

(* “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 0.01Tmm.
Current 32-bit ) (Example) Reading: 000003FFH=1023 (decimal) 38(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.
Cg::?;i?d %Zagt - The setting unit is mA. 3.8 (2)
(Example) Reading: 000003FFH=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.
) Negative value: The actuator is moving in the direction of home.
Current | 32-bit . The setting unit is 0.01Tmm/sec. 3.8(2)
speed data (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 “OH". 3.8 (2)
Refer to the Operation Manual for the controller main body for the details
- of the alarms.
> 3 - .
g. b15 EMGS (E)rli]ergency stop: An emergency stop is actuated when this signal turns 3.6.11 (2)
o - —
g b14 PWR :;(;r:jt;oller ready : This signal turns ON when the controller becomes 3.6.11 (1)
b13 | ZONE2 |Zone 2:*ON” for the current position within the zone set range 3.6.11 (12)
b12 | ZONE1 |Zone 1:*ON” for the current position within the zone set range 3.6.11 (12)
b11
b10 - Unavailable -
b9
Operation Mode Status:
b8 RMDS | This signal is OFF when the current mode is AUTO, or ON when the 3.6.11 (19)
Status signal current mode is MANU. . _
b7 BALM Absolute battery voltage low warning: This signal turns ON when the 3.6.11 (28)
voltage drops.
b6 - Unavailable -
Pressing and a Miss: This signal turns ON when the actuator missed
b5 PSFL the work part in pressing operation. 3.6.11(23)
b4 sV 8ﬁlerat|on preparation end: This signal turns ON when the servo turns 3.6.11 (5)
b3 ALM Alarm: This signal turns ON when an alarm occurs. 3.6.11 (3)
b2 MOVE | Moving Signal: This signal remains ON while the actuator is moving. 3.6.11 (9)
b1 HEND Home return completion: This signal turns ON when home return is 3.6.11 (6)
completed.
b0 PEND Positioning completion signal: This signal turns ON when positioning is 3.6.11 (10)

completed.
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3.6.11 /O Signal Controls and Function

* ON indicates that the applicable bit signal is “1”, while OFF indicates that the bit signal is “0”.
The 1/0O 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 1/O signals for the Remote I/O
Modes 1 to 3, refer to the Operation Manual for the controller main body.

(1)

(©)

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, "EtherNeV/IP 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)
[21 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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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 3.3, "EtherNet/IP 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 D)

(PLC—SCON-CA)

sV
(SCON-CA—PLC)



(6)

1A1] EtherNel/IP

Home return (HOME) |PLC output signal
Home return completion (HEND) |PLC input signal
Under Home return Operation (GHMS) |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 “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-CA)
)

GHMS
(SCON-CA—PLC)

HEND
(SCON-CA—PLC)

PEND
(SCON-CA—PLC)

MOVE
(SCON-CA—PLC)

Actuator operation / \/ \

Mechanical end  Stopped at the home position

AN

Caution: In the Remote I/O 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) 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”.

¢ 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 (PND) signal has been turned
“OFF”.

Target position
(PLC—SCON-CA) ><

CSTR
(PLC—SCON-CA)

PEND
(SCON-CA—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—SCON-CA)

CSTR
(PLC—SCON-CA)
PEND
(SCON-CA—PLC)

(9) Moving signal (MOVE) |PLC input signall
This signal is turned ON while the actuator's slider or rod is moving.(Including the pressing or jog operation
after the home return operation)
After the completion of the positioning, home return or pressing operation, or during the pause condition,
this signal is turned “OFF
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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
Speed
Target position

Travel

Time

1
—p»—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”".

(11) Pause (STP) |PLC output signall

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

156

1A1] EtherNet/IP

Zone 2 (ZONEZ2) 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 domain and turned
OFF when the current position is out of the set domain.

[1] 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

 —

Actuator operation + direction

Home !
Zone setting -  Zone setting +



(13) +Jog (JOGH+) PLC output signal

1A1] EtherNet/|P

—Jog (JOG-) PLC output signal
This signal is the command for the jog operation startup or inching operation startup.

If a + command is issued, the actuator will operate in the direction opposite home. When a — command is
issued, the actuator will operate in the direction of home.

[1] Jog operation
Jog operation can be performed when the jog/inch switching (JISL) signal is OFF.
While the “JOG+” is turned “ON”, the movement direction is to the opposite of the home and when it is
turned “OFF”, the actuator is decelerated and stopped.
While the JOG — is ON, the actuator will operate in the direction of home and when it is turned OFF, it is
decelerated to a stop.
The operation is performed based on the set values of the following parameters.
e The speed is based on the parameter value specified using the Jog Speed/Inching Distance Change-Over
(JEL) 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.
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.
e 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, “P1O jog speed”.
If the JVEL signal is ON, the actuator operates according to parameter No. 47, “PIO jog speed 2.
e The travel conforms to the value of the parameter 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 “-“ Jog Signal is turned “ON”, the actuator is not
moved.

Jog Signal is turned “ON”, the normal

(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.

A Jog operation: JISL=OFF Inch operation: JISL=ON
Parameter No. 26, “Jog speed”
Parameter No. 48, “Inch distance”

Parameter No. 47, “Jog speed 2”
Parameter No. 49, “Inch distance 2”

OFF Parameter No. 26, “Jog speed”

ON Parameter No. 47, “Jog speed 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.

JVEL signal Jog operation Inch operation
JISL OFF ON
Speed Parameter No. 26, “Jog speed” Parameter No. 26, “Jog speed”
Travel - Parameter No. 48, “Inch distance”
JVEL=OFF ifi
Acceleration/ Rat.ed value (The specific value Rated value (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”
Travel - Parameter No. 49 “Inch distance 2”
JVEL=ON ifi
Acceleration/ Rat.ed value (The specific value Rated value (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.
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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
(SCON-CA—PLC) 20 msec or more
—>
PWRT
(PLC—SCON-CA)
WEND

(SCON-CA—PLC)

(18) Forced brake release (BKRL) |PLC output signal|
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=0OFF: Use the position table

PMOD=0ON: Use the value of the target position resister

(21) Pressing 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) Pressing direction specification (DIR)  [PLC output signall

160

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 3.8 "Operation” for the setting timing for this
signal)

Speed

Travel \

>«
Positioning band»rPositioning band | Positioning ban;‘
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 3.8, "Operation” for the setting timing for
this signal)

(24) Incremental command (INC)  |PLC output signal

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) Pressing in progress (PUSHS)  |PLC input signal
This signal is turned “ON” during the pressing operation.

Speed
Target position

Travel

Positioning band
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 Iltem (2) Operation in Half Direct Value Modes 1 to 3 in 3.8 "Operation” for the setting timing for this
signal)
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(26) Load output judgment (LOAD) [PLC input signall

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 the actuator is pushed

Position where this signal is against the work and the pressing
turned ON when the command completion is judged so the positioning
torque exceeds the threshold completion signal is turned “ON”

within the torque inspected width

:

Check range

Speed

+—>
Travel

< » Positioning band (Max. pressing level)

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 speed considering the work part material and shape.

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.

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-limiting 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” or
“OFF”.

The speed 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”

Speed
v
7 S
Travel < » Range where the TRQS signal is output
Y
< » Positioning band (Max. pressing level)

Target position

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 speed considering the work part material and shape.

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

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.

A Caution: The actuator continues to push the work part with the pressing current at the stop time

decided with the current-limiting 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 2arning (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 Factory setting
control.

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

LT
DSTR - g

*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, MODO0) |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|
Speed

Acceleration 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 Speed

Amplitude

’
’
’
,
/
. 4

7
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
0 [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.
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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.

Speed

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 (ASC0, ASC1) [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 ASOO0 Function Remarks
OFF OFF Disabled Factory setting
OFF ON Automatic servo O_FF method _ _

Parameter No. 36 is enabled for T in the figure below.
ON OFF Automatic servo O.FF method _ _

Parameter No. 37 is enabled for T in the figure below.
ON ON Automatic servo O.FF method _ _

Parameter No. 38 is enabled for T in the figure below.

Movement command

Servo status

Actuator movement

Auto servo OFF mode
(A green LED blinks.)

Servo ON
status

1
Target position

f——iT: Delay time until the servo turns off after

T

completion of positioning (sec)

167

VO-NOJS ‘€



3. SCON-CA

1A1] EtherNet/IP

(32) Load cell calibration command (CLBR) PLC output signall

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 OE1 (load cell calibration error) alarm generates.

& Caution: Normal operation commands are not accepted while the CLBR signal is ON.

Signal input is recognized . . )
continuously for 20 ms ! Calibration time

L./

——l—r

Turn the CLBR OFF after confirming
S 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 (GSL0O, 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.

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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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 Operation Manuals for the EtherNet/IP 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 (Yt)

SCON \A

Control signal ‘\—’

Status signal

Command
processing time
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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 1/0 mode 2 and 3, read the current position and current speed from the respective byte of the
PLC, as deemed appropriate.)

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-limiting 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-limiting 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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(11

Set value of target

" —_—
position data 0 . o \)< >< n3
(PLC—SCON-CA) VR Sy

(2]

p1 n2 X
(PLC—SCON-CA) i p——

*T1

Specified position number \ /T =
>< n3

Positioning start

CSTR
(PLC—SCON-CA)

—
[3]

' * tdpf
Y ol

Positioning complete

PEND
(SCON-CA—PLC)

P
[7]

‘nz

cwentposten [T 1AL A1
(SCON-CA—PLC) /™ [6] ]

Moving
MOVE
(SCON-CA—PLC)

Positioning band
Actuator movement

Actuator movement
(Normal positioning)

Work part missed in
pressing operation

(PSFL)

Pressing operation in
progress

(PUSHS)

Pressing

Actuator operation
(push)

*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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(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-limiting setup register.

® Example of operation (Pressing Operation)

(1]
(2]
(3]
(4]
3]
(6]
[7]
(8]

(9]

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 to the acceleration/deceleration resister.

Set the pressing current-limiting data in the pressing current-limiting value register.

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

Specify the pressing direction using the pressing direction setup (DIR) signal. (Refer to 3.6.11 (22))
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.

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-limiting value set in

Step 5, the PEND signal is turned “ON”. (Completion of pressing operation)

Even when the positioning band set in Step 2 is reached, in the case that the current does not reach
the motor current-limiting 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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[
N

Set value of target
position data n1

n2

(PLC—SCON-CA)
I

N

Set value of positioning
band data vl
(PLC—SCON-CA)

V2

L

N\

Set value of

speed data mi

m2

(PLC—SCON-CA)

~[41
Set value of

acceleration/
deceleration data t1

(PLC—SCON-CA)

t2

Set value of pressing

current-limiting value

(PLC—SCON-CA)

s2

XX X X X

_

Push specification

PUSH
(PLC—SCON-CA)

Pressing direction
specification

DIR

(PLC—SCON-CA)

Positioning command

DSTR
(PLC—SCON-CA)

¥

[8]
Positioning complete/missed load [
during pressing operation \

PEND, PSFL
(SCON-CA—PLC)

Current position ni

(SCON-CA—PLC)

Moving
MOVE

2]

(S8CON-CA—PLC)

Actuator operation
(push)

Actuator operation
(normal positioning operation)

e

\ I(__Eush N

<—>1
) 13

n2+ (v2)

Vv

N

N

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

that “T1 = Oms”.
*Yt+Xt < tdpf < Yt+Xt+3(msec)

Positioning band

173

VO-NOJS ‘€



3. SCON-CA

©)

1A1] EtherNet/IP

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

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

[3] Setthe 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.

[71 Set the pressing current-limiting data in the pressing current-limiting 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 3.6.11 (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-limiting value set in
Step 7, the PEND signal is turned “ON” (Completion of pressing operation)

Even when the positioning band set in Step 2 is reached, in the case that the current does not reach
the motor current-limiting 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)

174

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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M
Set value of target \
position data n1 n2 ><
(PLC—SCON-CA)
ﬂZ]\
Set value of positioning
band data vl V2 ><
(PLC—SCON-CA)
[31\
Set value of
speed data m1 m2 ><
(PLC—SCON-CA)
—\[41\
Set value of position
zone boundary data Q1 Q2 ><
(PLC—SCON-CA)
ﬂs\
Set value of
acceleration data t1 t2 ><
(PLC—SCON-CA)
[6\
Set value of
deceleration data I 12 ><
(PLC—SCON-CA)
[7]\
Set value of pressing
current-limiting value data o1 02 ><
(PLC—SCON-CA)
18]\
Set value of load current
threshold data p1 p2 ><

(PLC—SCON-CA)
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[

Push specification
PUSH
(PLC—SCON-CA)

[10]

Push direction specification

N
DIR

(PLC—SCON-CA) 1

<—>|

Positioning command — [
DSTR (1] /‘
(PLC—SCON-CA) * tdpf
Positioning complete/missed load [13] [13] \
L/

during pressing operation
PEND,/ PSFL / Wl
1161

(SCON-CA—PLC)

Curentpositon | HHHHHHHHHHHHHHHHHHHHH\HHHH\HHH}F

(SCON-CA—PLC) | (15]

/
N/

n2+ (v2)

Moving
MOVE
(SCON-CA—PLC)

\ EPush>
Actuator operation |

(push) Positioning band

N

Actuator operation / \\

(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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(4) 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 pressing

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.

- 1

Set value of speed or Jp—
acceleration/deceleration n1 n2 X > n3
(PLC—SCON-CA) /o~ ———

%
[2] 3]

3
twcsON twcsOFF \ twcsON

N

DSTR
(PLC—SCON-CA)

tdpf

PEND
(SCON-CA—PLC)

MOVE
(SCON-CA—PLC) Speed n3

Speed 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.

177

VO-NOOS '€



3. SCON-CA

1A

EtherNel/IP

3.9 EtherNet/IP Related Parameters

Parameters relating to EtherNet/IP are No. 84 to No. 87 and No. 90.

Category: C: External interface parameter

Default value set in the
No. | Category|  Symbol Name 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
86 C FBRS Field bus baud rate 0
87 C NTYP Network type 7
90 C FMIO Field I/O format 3
140 C IPAD IP address 192.168.0.1
141 C SNMK Subnet mask 255.255.255.0
142 C DFGW Default gateway 0.0.0.0
® 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
O(Factory setting) | Remote I/O mode 2 Operation using PIOs
(24 V 1/0s) is performed via
EtherNet/IP.
1 Position/simple 8 The target position can be set directly using the
direct mode value or the operation can be performed using
position data value.
The other values required for the operation are set
on the position data.
2 Half direct value 16 In addition to the target position, the speed,
mode acceleration/deceleration and pressing current
value are set directly using the values to perform
the operation.
3 Full direct value 32 All the values related to the position control are set
mode using the values to perform the operation.
4 Remote 1/0 mode 2 12 The current position and current speed reading
functions are added to the functions in the remote
I/0 mode.
5 Position/simple 8 Set this value to implement force control in the
direct mode 2 position/simple direct numerical mode.
6 Half direct mode 2 16 Set this value to implement force control in the half
direct numerical mode.
7 Remote 1/0 mode 3 12 Set this value to implement force control in the
remote /O 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.
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® Fieldbus baud rate (No. 86: FBRS)

Specify the baud rate in parameter No. 86.

Set value

Baud rate

0 (Factory setting)

Auto negotiation (recommended)

1

10 Mbps, half-duplex

2 10 Mbps, full-duplex

3 100 Mbps, half-duplex

4 100 Mbps, full-duplex
Other than the above Baud rate setting error

® 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 1/0 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”.)

(Example i) Set value = “0” @ indicates ON, while O indicates OFF
SCON TF|TE|1ID[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
resister

ON/OFF|o|Oo|Oo|@|Oo|O|@®@|O|O|O|@®@|@|O|@®@|O|O|@|O|@®@|O|@®@|OC|@|0|@|®@|O|[OC|@|0®@|O| @
Hexadecimal 1 2 3 4 A B C D
data

PLC: TF{TE| 1D|1C|1B[1A[19]| 18| 17| 16| 15| 14| 13[12|11|10|F |E|D|C|B|A|9 |8 | 7|6 |5 |4

Output
CH
ON/OFF|O0|O|O |®@|O|O|®@|O|O|O|®|@®@|O|@®@|O|O|@®@|O|@®@|OC|@®@|OC|@®@|@|@|®@|O|(C|@®@|@®@|O| @
Hexadecimal 1 2 3 4 A B C D
data

w
N
-
o

SCON
Output
resister

ON/OFFfO|O|O|®@|O|OC|®@|O|O|O|@®|@®@|/O|@®@|O|O|@|OC|®@|O|®@|OC|@®@|0/@®@|@®@|C|O(@|O®|(O|@®

Hexadecimal
data

PLC: TE[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 |54 [3|2|1]O0
Input

CH
ON,OFF|lO|O|O|@®@|O|O|®@|OfO|O|@®|@®@|O|@®@|O|O|@®@|O|®@|O|@®@|OC|®|®@|®@|®@|O0O|OC|0®@|0®@|O|@®
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

1F

1E

1D

1c

1B

1A

19

18

15

14

11

10

DIC|B|A

ON/OFF

Hexadecimal
data

PLC:
Output
CH

1E

1D

1C

B

1A

19

16

15

13

12

11

10

ON/OFF

Hexadecimal
data

SCON
Output
resister

1D

1c

1B

1A

19

17

16

13

11

ON,OFF

Hexadecimal
data

PLC:
Input
CH

1E

1B

1A

19

16

15

14

13

12

11

10

ON/OFF

Hexadecimal
data
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(Example iii) Set value = “2”

EtherNel/IP

@ indicates ON, while O indicates OFF

ACON,
PCON
Input
resister

18

ON/OFF

Hexadecimal
data

PLC:
Output
CH

ON/OFF

Hexadecimal
data

ACON,
PCON
Output
resister

18

ON,/OFF

Hexadecimal

data

PLC:
Input
CH

18

ON/OFF

Hexadecimal
data
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(Example iv) Set value = “3” @ indicates ON, while O indicates OFF

SCON
Input
resister

ONJOoFFle|e|[c|o|e|@e|[O0|(e|e|O|@e|O|@e|[0|@e|@|O|O|@e|@|O|@®@|O0|O|OC|O|OC|®|O|O|@®]|OC

Hexadecimal
data

ad
2
0
o
<
o
>

PLC: TE[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|lo|o|o |@e|o|o|e|Oo|lOo|0Oo|@e|@|O|@|O0|O|@|O|@|O|@|O|@e|e|@e|e@e|O0|C|e|e@|O|e
Hexadecimal 1 2 3 4 A B C D

data

SCON
Output
resister

ONJOFF|le|@e|o|Oo|e|e@e|[0o|@e|e|O0|@|O|@|[O0O|@e|e@e|0|0|@e|e@|0|@|0|0|O|0|O|@|O|O|@®@]|O

Hexadecimal C D A B 3 4 1 2
data

PLC: |1F[1E|1D|1C[1B|1A {19 1817|1615 |14 |13 [12|11|10(F|[E|[D|C|B|A|9|8|7 |6 |54 |3[2[1]0
Input
CH
ON/OFF|o|o|o|e|o|o|e|o|o|o|e|e|o|e[o|0|e[0|e|0|@e|O|e|e|e|e@|0[C|e|e|[O]|e

Hexadecimal 1 2 3 4 A B @ D
data
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® |P address (No. 140: NADR)
Specify the IP address in parameter No. 140.

Setting range: 0.0.0.0 to 255.255.255.255 (Factory setting: 192.168.0.1)

® Subnet mask (No. 141: SNMK)
Specify the subnet mask in parameter No. 141.

Settable range: 0.0.0.0 to 255.255.255.255 (Factory setting: 255.255.255.0)

@ Default gateway (No. 142: DFGW)
Specify the default gateway in parameter No. 142.

Settable range: 0.0.0.0 to 255.255.255.255 (Factory setting: 192.168.0.0)
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3.10 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 operation 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?) ?*E;’ Cause/action

Cause: A fieldbus module error has been
OF2 Fieldbus module error 05 X 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
non-detection error .
persists, 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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4. Appendix

Examples of connection settings with Omron’s master and Keyence’s master are provided.

4.1

Example of Connection Settings with Omron’s Master

The following devices and software are needed to connect to Omron’s master:
(Example) CJ2M-CPU31 (with built-in EtherNet/IP)
(Example) PA202

[1] PLC CPU unit:

[2] Power unit:

[3] Configuration software:
[4] Configuration software:

CX-One V4.0 or later, CX-Programmer V9.12 or later
CX-One V4.0 or later, Network Configurator V3.20 or later

[5] Commercially available switching hub (supporting 100BASE-TX)
[6] Al controller of EtherNet/IP specification
[7] Straight LAN cable (category 5, 5e or larger) x 2 pcs

411

Connection Example

A setting example based on the following connection configuration is given.

IAI RC
controller

N~

e ] [N

Switching hub

LAN cable

~—_—

OMRON
PLC

ya

LAN cable

(Note) The power supply, actuator, etc., are not illustrated.

The connection procedure explained on the following pages is based on the following settings:

ltem Controller PLC Remarks
IP address 192.168.0.1 192.168.0.10
Subnet mask 255.255.255.0 255.255.255.0
Default gateway 0.0.0.0 0.0.0.0 Disable the default gateway.

Baud rate

Set automatically.

Set automatically.

100 Mbps/full-duplex when link is established
(The specific settings vary depending on the
switching hub specification.)

41.2

Setting the Controller

Actuate an emergency stop on the controller and then start the controller with the MODE switch set to
MANU. (This is to prevent the motor from starting due to output signals from the PLC.)

Start the RC PC software and set the user parameters for the controller.

(Keep all parameters at their factory settings.)

No. Name Set value Remarks
25 |PIO pattern selection 0 Standard mode

. . Remote 1/0 mode
84 |Fieldbus operation mode 0 (I/O sizes: 2 bytes/2 bytes)
86 |Fieldbus baud rate 0 Automatically negotiated.
87 |Network type 7 EtherNet/IP
90 |Fieldbus I/O format 3 Byte swap/word swap
140 |IP address 192.168.0.1
141 |Subnet mask 255.255.255.0
142 |Default gateway 0.0.0.0 Disable the default gateway.
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413 Setting the PLC (1) [CX- ProgrammeO]
[11 Set “NODE No.” rotary switches “x16" and “x16%
CJ2M-CPU31 unit, and start the PLC.

[2] Start CX-Programmer and click the [Connect Directly] button on the toolbar to connect to the PLC.

to “0” and “A,” respectively, on the front face of the

— =

e CX-Programmer

File Wiew PLC Tools Help

=R~ e Boc nxksoeeass]sd
[« E‘i@.cxl =l rm!@&|$iﬁif& SN | — oo T 5T !—b-%|
FEEEEEIEE L 5% 59> mn
For Help, press Fi =] | 2

[31 When the following message appears, select the [Also transfer I/O table and high-function unit settings]
check box and click the [Yes] button.

CX-Programmer

Do you wizh to transfer program fram the PLLC after onlined automatically?

¥ Transfer 10 table and Special Unit Setup

[4] Click the [Program Mode] button to switch the PLC to the program mode.

@ Fle Edt ¥iew Inset PLC Program Smulahnn Tools  Windowe Help -8 %
DeH|REGR[:Be(rjoc(aznote|[aans|sn |&@Eﬁ|%mﬁl|%l‘@@ ey
[aaqqa Gilg-wEr 2akrnuw | —osBEEFELX [Blo@wwys E
RERROS % 2CEE R85 ¥ ||u3 slgaarmnpiend||leasnrzezzs

FurHeb press F1 |MewPLC1{Mst:0,Node:0) - Run Mode 1.3ms | lrung 0(0, 0) P |

[5] Double-click “I/O Table/Unit Settings” in the workspace.

Untitled - CX-Programmer - [[Running] - HewP
File Edit “ew Insert PLC  Program  Simulation  Te

DeH|R EE » =8 R
a X @ | !@i:z gi'ralﬁsnﬁr

e — [ ——

mERRDS (& 20 E B 8
'Eiét?|§'i—"—i’¢f%'l%‘
x|

SELLITTY
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In the “PLC I/O Table” window, double-click “Built-in Ports/Inner Boards” and then double-click “[1500]
CJ2M-EIP21.”

1 PLC 10 Table - NewPLC1 |Z||E|rf>__<|
Eile  Edit

& slalw| mle] 22 B8] o Sl
B Rcoim-crunn
[+ gy Inner Board
= i ke

“} 9 00[1500] CIW-EIPZ1(EtherMet/IP Unit For C3) (Unit : 0)

Ti T OO0 EMpey oot

# 0z [0000] Emply Slat

- 5] 03 [0000] Empty Shot
- 5] 04 [0000] Empty Shot
il

oc Cooonl [ PR ol Y

Wiew Dptions  Help

CM-CPULL  |Run

In the “CJ2M-EIP21 [Edit Parameters]” dialog box, select the “TCP/IP” tab and set as follows, and then click
the [Transfer [PC - Unit]] button to transfer the parameters to the PLC. Keep the default settings on other
tabs.

CJ1W-EIP 21 [Edit Parameters]

@ themet | FINS/UDP | FINS/TCR | FTP | Auto Adjust Time | Status Area | SMMP | SNMP Trap |

IP &ddress : % Mot use DNS

¢ |se the following address " Use DNS
IP Address ] 1327188 . 0 . 10 Primary DMS Server |
Sub-netMask || 255 . 255 . 255 . O

Secondary DMNS Server 1

Default Gateway I o . o0 .0 .0 Eomaiihlae ]

" GetIP address from the BOOTF server
[The BOOTF sefting i valid only for next urit P Bouter T able—
irestart [poveer restoration).

[Then, the BOOTP setting will be cleared, | |
The obtained IP address will be autormatically IF Address | Gateway &ddress Inzert
\zaved as system zetting in the unit.

- Broadcast .

& Al1[4.3B50]
A0 (4.2850]

Transfer[Unit ta PC] ] TranzferPC to Unit] ] LCompare Bestart
Set Defaults (1]

Cancel ]

After the parameters have been transferred, follow the onscreen instructions to complete all necessary
steps, until restarting of the PLC, and then click the [OK] button.
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Setting the PLC (2) [Network Configurator]

= Untitled - Network Configurator

Option Help

Start Network Configurator and click the [Connect] button on the toolbar to connect to the PLC.
(=1

File Edit Yew MNetwork Device EDSFile Tools
IDNSd|[apk & s s ¢ S

| X ldd| eV | @&

2la| e n

F L:Etherfet/IP  T:Unknown

Broadcom Mekkbremea 57 Gigabit Controller

192.168.,12.100 10000 ) OFF-|

In the “Select Connection Network Port” dialog box, select “TCP:2” and click the [OK] button.

Select Connect Network Port

Select a network port that you would like to connect.

Browse

“FmEm

Device Information

endor 1D - Froduct Name :
Device Type - Fievizion :

Right-click “CJ2M-EIP21” (OMRON PLC) and “Anybus-CC EtherNet/IP” (Controller) in the hardware list,

and select [Add to Network] in the pop-up menu for each device.

= Untitled - Network Configurator

Wigw Metwork Device  EDS File

File Edit

Dl =28 & %

i

=§Jg

Hd eV |8

@ Metwark Configurator
B@ EtherMet/IP Hardware

= Wendor

= @ Ornron Corporation
Elﬁ Communications Ad

£ 1nstall,..

Create, ..

@ Property...
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[4] Right-click each device in the main window and select [Change Node Address] in the pop-up menu to set
the IP address.

= Untitled - Network Configurator
File Edit ‘Miew MNetwork Device ED3File Tools Oprion Help

IDeHd 28 & a5 @ ¢ 8
|k |lad esv @& & a8 @E

CX | i Etheriet TP _1

ﬁ Metwark Configurator A
Bﬁ EtherMet/IP Hardware 7 E
= @ Yendor =
@ HMS Industrial Metworks AF
a ﬁ Genenc Dievice = 192.168.2650.1 192.168.250.2
; %] npbus-CC Ethere CIWw-EIF21 Anpbus-CC ..
=] @ I:Immn Corporation = /i A =]
B ﬁ Enmmunlcatlons Adapke—
:| CITW-EIP21

CITW/-EIP21CI) Ughge of Device B aglwidth
CIZBEIF1

CI2M-EIF21 | Detall. .
Jid | >

. / /
| | Message Code Date Descyfption

< il | >

U= Y i y 4 - —

F LiEtherhet/IP  T:EtherhletiIP Brna#nmNetxtfme5?xxGigabitContrnIler 192,168.12,100 | 10000 & On-l
/

Parameter /
2¥ Moritar,.. /
Reset /

. Maintenance Information. . / /
Reqister to okher Device / /
External Data // 4

dh cut
Copy

> Delete

|

Change Device Comment. ..

£ Edit 1/0 Comment..,

Synchronize Identity

f Property...
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Change IP Address

Mew |PAddress: | 132 . 168 . 0

gl

L Ok J[ Cancel J

PLC’s IP Address

Change IP Address

Mew |PAddress: | 132 . 168 . 0

|j ok d[ Cancel J

Controller's IP Address
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Double-click “Anybus-CC EtherNet/IP” in the main window and set the controller device parameters as

follows:
Item Set value
0001 Output Size 2
0002 Input Size 2
0003 RPI Range 10000 (default value)

Double-click “CJ2M EIP21” in the main window to open the PLC

’s “Edit Device Parameters” dialog box, and

select “Anybus-CC EtherNet/IP” under “List of Unregistered Devices” and register the device.

Edit Device Parameters : 192.168.0.10 CJIW-EIP 21

Erveecions |

Urnregizter Device List

# Product Mame

£7192168.0.1 Anybug-CC Etheret/IP

Connections: 04286 (0:0.T:0]
Register Dewvice List

Product Hame 192168.0.10 CI1W-EIP21 Yariable Target Vanable

Mew... Delete Edit &ll.. Change Target Hode 1D,

192

Ta/From Eile

[

Ok ][ Cancel ]
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Once the device is registered, “Anybus-CC EtherNet/IP” moves to “List of Registered Devices.” Double-click
“Anybus-CC EtherNet/IP” you have just registered.

Edit Device Parameters : 192.168.0.10 C11W-EIP 21

Connections | Tag Sets i

Unregister Device List

#

Froduct Mame

Fregister Device List

Connections: 0256 (0: 0, T:0)

=] =

Product Name 192.168.0.10 C11'Ww -EIFZ1 Yanable T arget % anable
P2 192.168.0.1 (HO01) Arnp...
Mew... Edit. . Delete || Editall. | [ Change TagetModelD.. | | To/FomFile |

Ok

J {

Cancel J
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[8] Inthe “Assign Connection” dialog box, click the [Edit Tag Set] button next to “Input Tag Set” in the
Originator Device area.

192.168.0.1 Anybus-CC EtherMet/IP Edit Connection

It will add a connection configuration to onginator device.
Fleaze configure the Tag Set each of originator device and target device.

Connection 140 Type ;| Exclusive Owner w

Originator Device

Mode Addresz . 192168.0.10 Mode Addresz . 192.168.001
Caomment . CITWwW-EIF21 Comment . Anpbuzs-CC EtherkletdAP

Input Tag Set ; Edit Tag Sets Output Tag Set
C o= i T00- 68yt v

| ulti-cast connection w |

Target Device

Connection
Type:

Output Tag Set : Edit Tag Sets Input Tag Set :
| v ** Output_150 - [1FByte] v

| Faint to Point connection w |

Connection
Type :

[retail Parameter

Packet Interval [H Pl] 3 20 e [ 2 0-3200.0 ms ]

Timeaut Yalue : | Packet Interval [RFI] = 8

| Connection Mame :
[Poszible ta omit]l

Connection Structure
@ 192.168.0.10 CIN'w-EIP21 *

[ Reaizt J[ LCloze ]
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[9] Inthe “Edit Tag Set” dialog box, click the [Edit Tag] button.

Edit Tag Sets

Tag Sets |

In - Consume |

M ame:

Owve... Size Bit 1D

Mew... Edit...

Delete

Expand &l Lollapze all

Ugage Count : 0/256

L 0K ] [ Cancel

[10] In the “Edit Tag” dialog box, click the [New] button.

Edit Tags (%]
In - Consume |
Marme Owe... Size Bit
I Edit... CDelete
Uzage count: 04256 L ok J [ i ]
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[11] In the “Set Tag” dialog box, set as follows and click the [Register] button.

Edit Tag

Name:l Wl

Size 2 Bute
Lze Bit Data

Eit Size : Bit

Ower Load

Dizable E nable

L Reqist J[ Cloze

[12] When tag “W0” has been registered in the “Set Tag” dialog box, close the “Set Tag” dialog box. (No other

tag is registered continuously.)
Click the [OK] button in the “Edit Tag” dialog box and again in the “Edit Tag Set” dialog box, to close each

dialog box.

[13] Register a tag from “Output Tag Set” in the Originator Device area, just like you did from “Input Tag Set.”
For the output tag set, set as follows in the “Set Tag” dialog box:

Edit Tag X

Hame : |"~"'~""I |

Ilze Bit Liata

Over Load
() Dizable (%) Enable

m

L Reogizt ﬂ[ Cloze ]
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[14] In the “Assign Connection” dialog box, set as follows and click the [Register] button.
Confirm that the values in the “Target Device” area match those set in step [5].

192.168.0.1 Anybus-CC EtherNet/IP Edit Connection

It will add a connection configuration to oniginator device.
Pleaze configurs the Tag Set each of originator device and target device.

Connection [0 Type :I |E:-:c:|usive Darer -
Originator Device Target Device
Mode Address ;. 192.168.0.10 Mode Address ;. 192.168.01
Comment :  CIW-EIP21 Comment :  Anybus-CC EtherMet/ P
Input Tag Set Edit Tags Output Tag Set :
g Sets
W00 - [2Byte] w # * Input_100 - [2Byte] W
Eonn]@;;;r? Multi-cast connection

Output Tag Set : Edit Tag Sets Input Tag Set :
/00 - [2Byte <=* Output_150 - [2Byte] "
Conn]gctior? Fairt ta Point connection w
ype |

Detail Parameter

Packet Interval [RPI) : 20 ms [ 2.0 - 32000 ms |

Connection Mame :
[Possible to omit]

Timeout Walue : | Packet Interval (RPI) « 8 w |

Connection Structure
@ 192.168.0.10 CHW-EIP21 =

—

L Begist ] Cloze

[15] When the registration in “Assign Connection” is complete, the “Assign Connection” dialog box opens again.

Click the [Close] button to close the dialog box.

[16] In the “Edit Device Parameters” dialog box, click the [OK] button.

Click the [Download to Network] button on the toolbar to start writing the parameters to the PLC, after which
the PLC is restarted. Wait for several seconds, and link will be established between the PLC and controller.

= Untitled - Network Configurator
File Edit Wiew MNebwork Device EDSFile Tools Option Help

DEed 28 & 24 |l & L 2R

|
kg ad|e»w @ & & a| 885

FL:EtherMet/IF  T:EtherMet/IP  Broadcom MebXtreme S7xx Gigabit Controller  192,168.12.100 10000 & On-l

197
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[17] Upon establishment of link, the LEDs on the PLC and controller change their statuses as follows:

198

LED statuses on PLC

LED statuses on Controller

LED Status LED Status
MS Steady green light MS Steady green light
NS Steady green light NS Steady green light
COMM Steady orange light Link/Activity | Blinking green light
100M Steady orange light
10M Unlit
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41.5 Checking the /0 Data on the PLC
Start CX-Programmer.
Click the [Switch Watch Window] button on the toolbar.

(1]
(2]

(3]

(4]

- CX-Programmer

Eile Edit Wiew Insert PLC Program Simulation Tools Mindow Help

EHRESR|sER[8|2|MEh% 2 ||[&/& % &L 0 B

a X [S):EER RBE: i | — oo aaEl k|34

[ErEEoe | 2P EE 255 %% |[8% 5 0% » 00wy

For Help, press F1 = [MewPLC1(192, 168,12.20) - Run M/

Register the tag names “W0” and “W1” in the “Address” fields of the “Watch Window,” and the current
values of the registered tags will appear in the “Value” fields.

® EIP test - CX-Programmer

Blo Edt View Incet PLC Program Smustion Took Window Help

DEE @ - BE(R[2C =% % G)ﬂoliigu?xas L RARASR BORR| L[S
[|o aa [ 'E'B:_I‘-uH:'F'z‘ﬂll-nMww | —0 ST HEL ‘xll X “@"“'**IE'EFI’I’|
[errRE (s PEB2e% sx2 |80 S aaranpurp||emeesssas|o

||" i:-‘—"z_ttt"sl

SE|

= T2 NewPLCL[CIM] Run Mode
=3 Symbols

Error log
PLC Clack
Memary
- ‘ﬁwm
Piaumwm(m)mm
57 Symbols

@Swham
TF Function Blocks

Project
fl | PLC Name | Name DataType [Formst | FBlsage | Ve | Value(Binary) Comment | A
1 MewPLC1 &000 Hese 0110 D000 0000 D000 35
‘ MewrFLL1 UUO0 Hes:  OCD D000 UUGD Boog |
4 |4 | »]
For Help, prass F1 [ [NewdLC1(197.168.12.70) - Run Mode 13ms SYNC  rungN(n,0) - 100% A

The description of each device is given below:

Tag name Description
WO Controller = PLC output
W1 PLC = Controller output

Change the value of “W1” in the “Watch Window” and also change the controller output data, and check if

the controller’s 1/0 port data match the values of tags “W0” and “W1.”
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Example of Connection Settings with Keyence’s Master

4.2

EtherNel/IP

The following devices and software are needed to connect to Keyence’s master:

[11 PLC CPU unit:
[2] Configuration software:

(Example) KV-5500 (with built-in EtherNet/IP)
(Example) KV-STUDIO Ver 6.10 or later

[3] Commercially available switching hub (supporting 100BASE-TX)
[4] Al controller of EtherNet/IP specification
[6] Straight LAN cable (category 5, 5e or larger) x 2 pcs

421

Connection Example

A setting example based on the following connection configuration is given.

IAI RC

controller

e ] S]]

PLC

ya

Switching hub

N~

LAN cable

~—_—

LAN cable

(Note) The power supply, actuator, etc., are not illustrated.

The connection procedure explained on the following pages is based on the following settings:

ltem Controller PLC Remarks
IP address 192.168.0.1 192.168.9.10
Subnet mask 255.255.255.0 255.255.255.0
Default gateway 0.0.0.0 0.0.0.0 Disable the default gateway.

Baud rate

Set automatically.

Set automatically.

100 Mbps/full-duplex when link is established
(The specific settings vary depending on the

switching hub specification.)

4.2.2

Setting the Controller

Actuate an emergency stop on the controller and then start the controller with the MODE switch set to

MANU. (This is to prevent the motor from starting due to output signals from the PLC.)
Start the RC PC software and set the user parameters for the controller.
(Keep all parameters at their factory settings.)

No. Name Set value Remarks
25 |PIO pattern selection 0 Standard mode

. . Remote 1/0 mode
84 |Fieldbus operation mode 0 (/0 sizes: 2 bytes/2 bytes)
86 |Fieldbus baud rate 0 Automatically negotiated.
87 |Network type 7 EtherNet/IP
90 |Fieldbus I/O format 3 Byte swap/word swap
140 |IP address 192.168.0.1
141 | Subnet mask 255.255.255.0
142 | Default gateway 0.0.0.0 Disable the default gateway.
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4.2.3 Setting the PLC
[1] Start Keyence’s ladder support software “KV-STUDIO.”
[2] Start the Unit Editor and set the baud rate, IP address setting method, IP address, subnet mask and default
gateway on the “CPU Unit Settings (2)” tab.
When all items have been set, click the &= button to start “EtherNet/IP Setup.”
5 Unit Editer — Edit mode — EIP_TEST_PROJEGT" Gurrent value” M[i=1/E3
J File'F} EditE} Corwert®)  Viewd OptionfC)  ‘Window®d Help(H) )
Unit
Select unitl} Setup unit@) | 4 [
E}"E Ef: = | aa : ; (0] Kv-5500
E Baze t:
Leading DM MHo. LH10000 ;
Leading relay No. i(ch unit setting) RI0000
Baud rate 100/10Mbps automatic(®)
Setting wethod of IP address Fixed IP addressi(*)
IP address 122.165.0.10
Subnet mask Z55_255.258.0
S
Leading DH NHo._
To zet up the leading Mo, of data memories to be used in this unit.
[31 When “EtherNet/IP Setup” has started, select “Anybus-CC EtherNet/IP” on the “Device List (1)” tab and

drag & drop it in the scan list area on the left side of the screen.

= EtherMet/IP settings — EIP_TEST_PROJECT" Current value™

0% 0P @Ay b T

Uit ligt{

=13
File(F} Edit(E} Settine=(Sr Viewd Conwert(C) EDS fileDd Gommunicationd™) Tool(T}) HelptH)

DR &Y

HMS Industrial Hetwor...

| Lnit setting 2} Search unit(3) 4 b
R _
| Tnit nsme EREV.: ED3 file comments :
@ Lv—nlz* et | 1 1Lv—1.110 Serles [2 Outputs) 1=
@HU—EHSH 1.1 8eh Input Unit [e-CON)
[ xe-7000 Series 1.1 %E-7000 Series Vision S...
@Generic Device 1.1 |Generic ED3 File

Etherlie

m HMS Anybus-CC

Etherliet/IP

£

Anybus—CC EtherNet fIP[Z_51
HMS Anybus-CC EtherNet /IP
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[4] When the device is registered in the tree below the PLC, the “Default Adapter Settings” dialog box appears.

Set the IP address and node address here.

* The node address is an internal address used by the PLC. It has nothing to do with the IP address. Assign

a unique value to each PLC.

Initial adapter settinegs E

Mode addressi®

IF address(D 192 . 188 . 0

Connection hame

Exclusive Cwner

'
[ 1o
B 10Ut
[ ok || canca |

[5] Select “Anybus-CC EtherNet/IP” you have just registered in the scan list area, and then click the right

mouse button and select “Set Connection.”

Copy(C)

DeleteiDh

Crl+
Cir|+C

Delete

Select allig)

Citrl+#

Citrl+h

a EtherMet/IF unit regervetB)  Ctrl+E
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In the “Set Connection” dialog box, set the connection type and send trigger. Select “Point-to-Point” for the
connection type for both IN and OUT, and select “Cyclic” for the send trigger.

[ mogew || peetem |

Connection nameic) |Em:|usive Owner A |
Time out{T) RP™6 |+ |[(IN:160.0ms f OUT:160.0ms)
Refrash printitg(E) |N0rmal v |

[ Setup parameteriP)... ] [ Assign device(D)... ]

I {input from adapter)

Connection type Paint-to-point I |
Connection point IN_100 v |
Liata size 8 word

Send trigger I|O;c|ic v||

RPI (communication cycley | 10.0 ms (2.0to 3200.0ms)

Production inhibit time: I:l ms

OUT (oulpul o adaplen)

Connecfion type I Point-to-paint w | I
Cannection point OUT_150 v
bai sz B Jwom

RPI| {communication cycle) ms (2,010 3200.0ms)

Keep consistent with I

[ OK ” Cancel ]

Click the “Set Parameters” button in the “Set Connection” dialog box and set the numbers of input and
output bytes. In this example, the fieldbus operation mode is “Remote I/O Mode 1,” so there are two input
bytes and two output bytes. When the setting is complete, click the OK button to close the “Set Parameters”
dialog box. Click the OK button again to close the “Set Connection” dialog box.

Setup parameter

&

PatameterE) Anybus-CC EtharhletIP
o, | Farameter | Setvalue | Attribute |
0001 Cutput Size 2 S
0002 Input Size 2 M
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[8] Click the “Assign Device” button in the “Set Connection” dialog box to open the “Set Devices” dialog box. In
this dialog box, set the devices to assign I/O data to. In this example, set W000O for IN data and W0002 for

OUT data using the “Auto Setting” function.

Device assignment settings

IN finput from adapter! | QUT (output to adapter) |

Azzi Nnes

(O} () Bit deviceiBd
) Manual assienid) (%) Wiord device )

Device assign areall)
—

Offzet

Leadihg Size fword) |

1

Setish. Delete(E}

IMN100 [1 Word]

Offset | Assignment

Marme

Fee to azzign arealBl.

[ ok ][ &=t |

[9] Click the “File” menu in the “EtherNet/IP Setup” dialog box, and then select “Apply.” When the menu
drop-down list disappears, close the “EtherNet/IP Setup” dialog box.
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EtherNet/IP settines — Sample” Gurrent value”™

JFiIe(EJ EditlE} Settings(s) Wiewi? Convert(C)

J E Importdh. Gtk

EDS

5P QA R
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[10] Click the “Apply” button in the bottom right-hand corner of the “Unit Editor” to update the EtherNet/IP setting
information. Next, click the OK button to close the “Unit Editor.” Next, you must transfer the “Unit Settings”
to the PLC to reflect the settings you have just made.

.'-::'.'- Unit Editor — Edit mode — Sample” Current value™ |T||E|['>_<|
FiletE} EdittE} Conwvert(P) Wiewid? Option(Q) Window(d  HelptH}

Ml
Lnit
Select unitil} Setup unit(2) | 4p
EFRER TER [0] EY-5500
E Baze N :h
Leading DM No. DM1o000 = >
©
©
Leading relay No. (ch unit setting) Rz0000 g
=
Eaud rate 100/10Mbps automatici(*) X
Setting method of IP address Fixed IP addressi(*)
IP address 192.168.0.10
Subnet mask ZEE.EEE.ZEE.0

W

Leading DH Ho.

To set up the leading No. of data memories to be used in this unit.

2 Y Message / £ ll A

Ready Et:iitor I._.ine.:‘i. CIDI:.‘.I I 6] 4 Cancel Apply

[11] From the KV-STUDIO menu, select “Monitor/Simulator” and then select “Transfer to PLC.” Click “Execute”
after confirming that the “Unit Setting Information” check box is selected under Transfer ltems.

"l Transfer proeram [Communication destination: K¥-5500, route: USE]

Transfer items

Iterm
Unit settin g info
Global device comments
Glohal label
CPLU system setting
Frogram
Device default info
Logdingfrace setting info
Ethernet function setting info
File Renister setting
CPLU positioning parameter
Fositioning unit parameter

LInit setting info

OO0ORKEEREREE

[ Select allig) ] [ Cancel alliD)

Clear modulefmacro in PLCGE)

l Execute(E) ” Cancel() J
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424 Checking the I/0 Data on the PLC

[1]1 Start KV-STUDIO in the “Monitor Mode.”
[2] Inthe “Workspace” window, right-click “Anybus-CC EtherNet/IP” registered in the tree under KV-5500, and

select “Sensor I/O Monitor.”

) workspace |
=l "nit configquration
E.I 'g [0] EWV-5500 BZ0000 DM1000
R (1] Anybus—CC EtherNet/IP o000l

" Tnit conficquration switching  EtherMet/IP zetting(E)

- Dewice comment , - 2
i Device azsignment digplayiDy

- pakel ;& :
: : Trarsmizsion adapter settings (4.
i CPU system setting

EI- Ladder program: Sample

El{h Every-scan execution o ATaNr T g T
: HE fample Start connection(S)
) Initialize module Stop connection(E)

@ Standby module
“) Fixed-pericd module | |

[3] After “Sensor I/O Monitor” has been selected, the “Sensor I/O Monitor” dialog box appears. In this dialog
box, you can monitor the devices to which 1/O data has been assigned.

2= Sensor 10 monitor-KV-5500[0]. Anybus—GG EtherMet/IP[1] g

_ Dewice | Curentvalue | Display format | Comments |
Wioa FFADD 16-hit HEX [R]
Wio2 0000 16-hit HEX |

The description of each device is given below:

Tag name Description
W00 PLC « Controller
W02 PLC — Controller
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Change History

Revision date Description of revision
February 2011 First edition
November 2011 Second edition

Contents changed in Safety Guide
Caution notes added for when working with two or more persons
SCON-CA added
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