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Thank you for purchasing an Autonics product.

This user manual contains information about the product and its proper use,
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Preface

Thank you for purchasing Autonics products.
Be sure to read and follow the Safety Precautions thoroughly before use.
This manual contains information about the product and how to use it properly, so keep itin a place

where users can easily find it.

Preface 5
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Manual Guide

« Use the product after fully reading the contents of the manual.

« The manual explains the product functions in detail and does not guarantee the contents other than
the manual.

« Any or all of the manual may not be edited or copied without permission.
« The manual is not provided with the product.
« Download and use from our website (www.autonics.com).

« The contents of the manual are subject to change without prior notice according to the improvement

of the product’s performance, and upgrade notices are provided through our website.

« We put a lot of effort to make the contents of the manual a little easier and more accurate.
Nevertheless, if you have any corrections or questions, please feel free to comment through our
website.

Manual Guide 7
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Common Symbols in the Manual

Failure to follow instructions may result in serious injury or death.

Failure to follow instructions may result in injury or product damage.

B P

Supplementary explanation of the function

N,

Example of that function

m

Important information about the feature

Common Symbols in the Manual 9
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EtherCAT Trademark

—
EtherCAT.

Conformance tested

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

German
EtherCAT ist eine eingetragene Marke und patentierte Technologie lizenziert durch die Beckhoff
Automation GmbH, Deutschland.

French
EtherCAT" est une marque d é pos é e et une technologie brevet é e sous licence de Beckhoff
Automation GmbH, Allemagne.

Italian
EtherCAT' & un marchio registrato, la tecnologia & brevettata ed & concessa in licenza da Beckhoff
Automation GmbH, Germania.

Spanish
EtherCAT’ es una marca registrada y una tecnolog i a patentada, bajo licencia de Beckhoff Automation
GmbH, Alemania.

Japanese
EtherCAT' i&. K1Y Beckhoff Automation GmbH
IC& DSy ASNIRFIISEA M TH D BREIZETT,

Korean
EtherCAT’ S Beckhoff Automation GmbHZ2| 8|72 42 SE A HO|X} £3] 7|&L|Ct,

Chinese
EtherCAT 2 EMEIRMEFIRA, HEEERE BB RAEER.

EtherCAT Trademark 11
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Safety Considerations

Observe all 'Safety Considerations' for safe and proper operation to avoid hazards.

A Warning

L

Fail-safe device must be installed when using the unit with machinery that may cause serious injury

or substantial economic loss. (e.g., nuclear power control, medical equipment, ships, vehicles,

railways, aircraft, combustion apparatus, safety equipment, crime/disaster prevention devices, etc.)

Failure to follow this instruction may result in personal injury, fire or economic loss.

. Do not use the unit in the place where flammable/explosive/corrosive gas, high humidity, direct

sunlight, radiant heat, vibration, impact, or salinity may be present.
Failure to follow this instruction may result in explosion or fire.

. Do not disassemble or modify the unit.

Failure to follow this instruction may result in fire.

. Do not connect, repair, or inspect the unit while connected to a power source.

Failure to follow this instruction may result in fire.

. Check ‘Connections’ before wiring.

Failure to follow this instruction may result in fire.

Q Caution

. Use the unit within the rated specifications.

Failure to follow this instruction may result in fire or shortening the life cycle of the product.

. Use dry cloth to clean the unit, and do not use water or organic solvent.

Failure to follow this instruction may result in fire or electric shock.

. When connecting the power input and output, use AWG 22-16 cable and check the connecting

method of crimp terminal.
Failure to follow this instruction may result in fire or malfunction due to contact failure.

. Keep the product away from metal chip, dust, and wire residue which flow into the unit.

Failure to follow this instruction may result in fire or product damage.

. Do not connect or disconnect connector (terminal) wire or power, when the product is operating.

Failure to follow this instruction may result in fire or malfunction of the product.

Safety Considerations
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M cautions during Use

—_

. Follow instructions in ‘Cautions during Use’. Otherwise, It may cause unexpected accidents.

2. BUS power and I/O power should be insulated by the individually insulated power device.

3. Power supply should be insulated and limited voltage/current or Class 2, SELV power supply device.

4. Keep away from high voltage lines or power lines to prevent inductive noise.
In case installing power line and input signal line closely, use line filter or varistor at power line and
shielded wire at input signal line. For stable operation, use shield wire and ferrite core, when wiring
communication wire, power wire, or signal wire.

5. Do not use near the equipment which generates strong magnetic force or high frequency noise.

6. Use the rated standard cables and connectors. Do not apply excessive power when connecting or
disconnecting the connectors of the product.

7. Do not touch the module communication connector part of the base.

8. Do not connect, or remove the base while connected to a power source.

For removing the terminal, body or base, do not operate units for a long time without it.

9. This unit may be used in the following environments.
@ Indoors (in the environment condition rated in ‘Specifications’)
@ Altitude max. 2,000 m
® Pollution degree 2
@ Installation category Il

The specifications and dimensions of this manual are subject to change without any notice for product
improvement. Be sure to read and follow the considerations written in the instruction manual, other
manuals, and technical information on our Autonics website.
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1. Reference Manuals

Be sure to read the reference manuals below to use the product correctly and follow

. . the precautions written in these manuals.
: You can download the reference manuals on our Autonics website.

i PLC (Master)
M M
L] L]
Ik ﬁ
Qs ===
— ‘ o8
DAQMaster [ Coupler | Module |

Product manual

~—— ARIO Unit (Slave) —

It contains information for you to setup and install the ARIO Unit.

1. Key features of ARIO Series

2. Environmental conditions and handling method for

installation
3. Installation precautions

4. Instructions about maintenance, etc.

1. Reference Manuals

15
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Coupler manual

Module manual

DAQMaster user manual

Autonics | ARIO-C-EC

It contains information for you to configure and use the coupler
in the field network.
1. Communication protocol overview

2. Hardware information: specifications, indicators, connection

diagram, and dimensions, etc.

3. Software information: process images, and mapping

information, etc.

It contains information on the modules provided by Autonics.

1. Hardware information: specifications, indicators, connection
diagram, and dimensions, etc.

It contains information and usage guides on ARIO-related
functions supported by DAQMaster, the comprehensive device
management program.

1. Change properties of the coupler and modules

2. Module configuration via virtual mode

3. Check the address map of the Unit

4. Update the firmware version of the coupler, etc.



2. Overview of the ARIO-C-EC

2.1. EtherCAT Protocol

The EtherCAT protocol, designed based on the Fieldbus system, supports low-latency control, high
flexibility in the topology, and user-friendly environment settings. The data is interpreted and copied
at all connected devices without receiving Ethernet packets under the EtherCAT network.

And the EtherCAT slave reads the received data while the frame has transmitted to the node.

The ARIO-C-EC supports the EtherCAT protocol. This coupler composes the physical structure of
connected modules and devices and creates input and output process images linked with the data of
EtherCAT. The process images make it possible to experience a flexible installation environment,
such as the mixed arrangement of analog and digital modules.

2.1. EtherCAT Protocol

17



2.2. Unit Descriptions

————
A OUT

EthercAT~

ARIO-C-EC
=7 POWER
&7 SYSTEM
P DIAG
(=7 10 POWER

EP RN
EPER

_CONFIG

1. EtherCAT Communication Connectors

2. CONFIG Port

3. Indicators

18  Autonics | ARIO-C-EC

Itis a connector to connect with EtherCAT
Master such as PLC.

For detailed information on the communication
cable, refer to the 2.3, “EtherCAT
Communication Connector”.

Itis a port to connect to the PC where
DAQMaster is installed.

1. Port type: USB 2.0 type Micro B

It displays the status of the coupler and
communication connection as shown below.
For detailed information on the indicators,

refer to the 3, Indicators.

1. Power and operating status of the coupler

2. EtherCAT communication status



4. Power Supply Terminal

5. Power Supply Contacts

Itis a terminal block that supplies power to the
coupler and peripherals.

For detailed information on the device supply,
refer to the 2.4, “Connections of the Power

Terminal”.

Itis a contact that feeds the power input from
the power supply terminal.

1. Top input contacts: feed the power supply for
the coupler, module, and ABUS to be
operated.

2. Bottom input contacts: feed the power supply
for input and output signals of the connected
module.

2.2. Unit Descriptions

19



2.3. EtherCAT Communication Connector

« Be sure to use the connector and cable approved by the EtherCAT Technology
: Group (ETG). Otherwise, use an Ethernet connector and cable that meets the
. specifications of at least category 5e.

» Be sure not to exceed the cable length of 100 meters.

The RJ45 connector is used for EtherCAT communication connection.
For more information on the pin assignment, refer to the table below.

v IN
0 —
0 ©o
0«
0 ©o
A OUT
Pinno. | Color of conductor based on T568A Signal Description
1 Green/White TD+ Transmit Data +
2 Green TD- Transmit Data -
3 Orange/White RD + Receive Data +
6 Orange RD - Receive Data -

20  Autonics | ARIO-C-EC



2.4. Connections of the Power Terminal

Fi 24VDC

7
G-
8
‘+— ovDC
9
]
L

Power category

Terminal no.

Function

System Bus Power

Input/output for power supply (24 Voc)

Input/output for power supply (0 Voc)

Not connected

Field Power

Input/output for power supply (+)

Input/output for power supply (—)

Frame Ground

System Bus Power

Input/output for power supply (24 Voc)

Input/output for power supply (0 Voc)

O o N o 0~ wW N

Not connected

Field Power

—
o

Input/output for power supply (+)

—
[

Input/output for power supply (—)

=
N

Frame Ground

2.4. Connections of the Power Terminal

21
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3. Indicators

The indicators of the ARIO-C-EC coupler consist of elements indicating the operating status for the

coupler, connection status for the field network (EtherCAT), and Ethernet as shown in the figure below.

For detailed information on each indicator, refer to the following tables below.

v IN

Ethernet status —— D

A OUT

Coupler status

POWER
(7 SYSTEM
DIAG

(7 10 POWER

Field network status

CZRN
CZER
=

3. Indicators

23



3.1. LEDs for the Coupler Status

1. The power supply status of the coupler

Indicator | LED color | Status Description
POWER Green ON Supply voltage: Normal
OFF Supply voltage: None

2. The status of the standby mode

Indicator | LED color | Status Description
SYSTEM Green ON Normal operation
Flashing Standby for connecting the master after

initialization of the coupler

OFF Stop

Red ON « Coupler initialization failure (non-recoverable)
« An unrecoverable error occurred.

« The type of field network and firmware version
mismatch (non-recoverable)

Flashing « Field network initialization failure
(non-recoverable)

« Changing the settings of rotary switches
(applicable models)

OFF Normal operation

3. The status of the module communication (ABUS)

Indicator | LED color | Status Description
DIAG Green ON Normal operation: Multi/Single-packet works
Flashing Hot-swap (normal state)
OFF « The operation of the coupler stopped
« An error occurred
Red ON ABUS communication error
Flashing The models of the replaced module and the

previous one mismatch (normal operation)

Flashing (2 times) No module connection (non-recoverable)
Flashing (3 times) Abnormal module operation (non-recoverable)
Flashing (4 times) The number of modules and data size exceeded
OFF Normal operation

24 Autonics | ARIO-C-EC



4. The status of power supply for the module

Indicator LED color | Status Description
10 POWER Green ON Supply voltage for the I/0 signals of modules
:Normal
OFF Supply voltage for the 1/0 signals of modules

:None

3.1. LEDs for the Coupler Status

25



3.2. LEDs for the Field Network Status

1. The status of the EtherCAT communication

Indicator | LED color | Status Description
RN Green ON EtherCAT state: OPERATIONAL
(Connection is established.)
Flashing (2.5 Hz) EtherCAT state: PRE-OPERATIONAL

(Initializing network settings,
Mailbox communication)

OFF EtherCAT state: INIT
(Initializing the EtherCAT communication,

communication unavailable)

Green, Flashing (once) EtherCAT state: SAFE-OPERATIONAL
Red (TxPDO communication)

2. The field network error

Indicator | LED color | Status Description

ER Red Flashing (2.5 Hz) Invalid configuration

+ An PLC error occurred

« An error occurred in the settings of the register or
object

Flashing (once) Local error: The change of state is occurred in the
slave device.

« Host watchdog timeout

« Synchronization error

« The device enters SAFE-OPERATIONAL state.

Flashing (2 times) Application watchdog timeout

« Sync Manager watchdog timeout

26  Autonics | ARIO-C-EC



3.3. LEDs for the Ethernet Status

1. The status of the Ethernet connection

Indicator LED color Status Description
L/AIN, Green ON Link: The device is linked to the Ethernet, but does not
L/AOUT send/receive Ethernet frames.
Flashing Activity: The device is linked to the Ethernet and
sends/receives Ethernet frames.
OFF The device has no link to the Ethernet.

3.3. LEDs for the Ethernet Status

27



Refer to the timing chart below for the flashing operation of indicators.
/’ The operation is repeated as flashing every 200 microseconds and standby

for 1 second.

«Flashing ON —

200ms | 200 ms

OFF —

«Flashing ON —|——

once
200 ms 1000 ms 200 ms
OFF —
«Flashing ON — —
2times
200ms | 200ms | 200 ms 1000 ms
OFF —
«Flashing ON — — —
3times
200ms | 200ms | 200ms | 200ms | 200 ms 1000 ms
OFF —

28  Autonics | ARIO-C-EC



4. Process Images

4.1. Memory Map

The ARIO unit composes the memory map in its memory space to assign and manage the data
collected by the coupler and modules. The master in the field network controls the input and output

devices via this memory map generated by the ARIO unit.

The memory map is created based on the arrangement and data structure of the ARIO unit as shown in
the figure below. The memory map of modules consists of each module and contains its data.

The memory map of the coupler allocates the data considering the type (input or output) and
sequence of connected modules (e.g., the slot number of each module), and data size to the read and
write areas, making it easy to calculate the location of the master’s register. In this way, the memory
map comprised by the ARIO unit creates the input and output process images for data exchange.

COUPLER

MEMORY MAP

1/0 MODULE (1-N)

MANAGER MEMORY MAP

READ area
(Input data)

READ
Value
WRITE
WRITE area

(Output data) APPENDIX

ABUS

MODULE (1)

MODULE (N)

« READ area
It is the area that transmits the data collected by the unit to the master in the field network.
It contains the input data.

- WRITE area
Itis the area that transmits the output commands from the master of the field network.

It contains the output data.

4.1.Memory Map 29



4.2. Data Processing in the Modules

The data of the module is processed depending on the input and output signals.

« Digital modules

The bit-oriented digital module indicates the value of the corresponding bit position as 1.

The size of each channelis 1 bit and is grouped into bytes.

« Analog modules

The byte-oriented analog module indicates the value of the input or output signal to the

corresponding bytes. The size of each channel is grouped into words.

Module

Example of input/output format

Data processing size

Digital input/output

: Bit-oriented

2 channels/module (2-CH/module) 1-byte
4 channels/module (4-CH/module) 1-byte
8 channels/module (8-CH/module) 1-byte

16 channels/module (16-CH/module)

2-byte (= 1-word)

Analog input/output

8-bit/channel (8-bit/CH)

1-byte

: Byte-oriented

12-bit/channel (12-bit/CH)

2-byte (= 1-word)

16-bit/CH (16-bit/CH)

2-byte (= 1-word)

24-bit/channel (24-bit/CH)

4-byte (=2-word)

30 Autonics | ARIO-C-EC



4.2.1. Check the Data of the Modules

You can check the data of modules connected with the coupler as shown in the figure below.
To check the data, go to Comm Mode » Run » I/O Monitor in the DAQMaster.
The binary, decimal, and hexadecimal are supported as the display format in the DAQMaster.

1. The value of input signals on the point (or channels) 1 and 2 of the digital input module
« Binary 0000 0011 (0x03)

Slot Number : Module Name Type Channel Data Diagnostic Byte
= 1:DIOSN R g 0x03

Point 1
Point 2
Point 3
Point 4
Point 5
Point 6
Point 7
Point &

(=T =T = R R = T = R

2. The value of a voltage of 10.000 V applied to channel 1 of the analog input module
« Big endian: 0x270D (= 10,0000xc)

Slot Number : Module Name Type Channel Data Diagnostic Byte

1: AID4V1 R 4 0x2700 0003 0003 0000

— Channel 1 0x270D

— Channel 2 0x0003

— Channel 3 0x0003

= Channel 4 0x0000
2 ADD4V1 W 4 0x2710 0000 0000 0000

— Channel 1 0x2710

— Channel 2 0x0000

— Channel 3 0x0000

— Channel 4 0x0000

The data arrangements (the order or sequence) of the analog signal can be
o expressed as big-endian or little-endian in the DAQMaster.
/ To select the endianness, go to Comm Mode » Property tab of the coupler »
. Endian. (factory default: Big-endian)

4.2. Data Processing in the Modules
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4.3. Example of the Process Image

You can check the input and output process images of the unit (coupler + modules) on the AddressMap
menu in the DAQMaster. Firstly, the input modules are mapped, and then the output modules are
mapped.

DAQMaster: An arrangement example of the ARIO unit

o 1 2 3 4 5 6 7 8 )
£C(5/ 64
oot 11/ 512), Ouepu 71 512)
- r
YIN
S ARIO-CEC w
& POWER .‘é
& svsTen b
& 06 s
P 10 POWER =<

R
& ER

CONFIG

DAQMaster: The address map of the ARIO unit

Slot Number : Module Name Index: SubIndex Type 7 6 5 4 3 2 1 0
2: DI04 Ox1A00:1 R P3 P2 P1 PO
3: AIO2V1 - Channel 0 Ox1A00:2 R CiH CHH CiH CiHH CIH CiH CiH CiH
3: AIO2V1 - Channel 1 Ox1A00:3 R Cii cCi CiL Ci CiL ¢C€i cii cCi
3: AIO2V1 - Channel 2 Ox1A00:4 R CH CH CH CH CH CH CH CH
3: AIO2V1 - Channel 3 Ox1A00:5 R Cal cCa Ca ca Cao cad caA caA
5: AIO2V1 - Channel 0 Ox1A00:8 R CiH CHH CiH CiHH CIH CiH CiH CiH
5: AIO2V1 - Channel 1 Ox1A00:7 R CiL Ci Ccu ¢Ci Ci Cci Cci Cci
5: AIO2V1 - Channel 2 Ox1A00:5 R CH CH CH CH CH CH CH CH
5: AIO2V1 - Channel 3 Ox1A00:9 R Cal cCa Ca ca Cao cad caA caA
7:DIo4p 0x1A00:10 R P3 P2 P1 PO
9: DIO4P Ox1A00:11 R P3 P2 P1 PO
1: AQO2V1 - Channel 0 Ox1600:1 W CiH CHH CiH CiHH CIH CiH CiH CiH
1: ADO2V1 - Channel 1 Ox1500:2 W ClL Ci Cu <Ci Ciu <Cci Ci cCi
1: AQO2V1 - Channel 2 Ox1600:3 W CH CH CH CH CH CH CH CH
1: AQO2V1 - Channel 3 Ox1600:4 W Cal cCa Ca ca Cao cad caA caA
4: DO04P 0x15600:5 W P3 P2 P1 PO
&: DO04P Ox1600:8 W P3 P2 P1 PO
G : DOOBP Ox1600:7 W P7 Ps P5 P4 P3 P2 P1 PO

32 Autonics | ARIO-C-EC



4.3.1. Input Process Image

Byte Bit7  Bit6  Bit5  Bit4 | Bit3  Bit2  Bitl | Bit0

0 2: DI04P - Ch.4 Ch.3 Ch.2 Ch.1

1 3:Al02V1 Ch.1 High Byte

2 Ch.1 Low Byte

3 Ch.2 High Byte

4 Ch.2 Low Byte

5 5: Al02V1 Ch.1 High Byte

6 Ch.1 Low Byte

7 Ch.2 High Byte

8 Ch.2 Low Byte

9 7: DI04P - Ch.4 Ch.3 Ch.2 Ch.l

10 9: DI04P - Ch.4 Ch.3 Ch.2 Ch.l
4.3.2. Output Process Image

Byte Bit7  Bit6  Bit5  Bit4 | Bit3  Bit2  Bitl  Bit0

0 1: AOO2V1 Ch.1 High Byte

1 Ch.1 Low Byte

2 Ch.2 High Byte

3 Ch.2 Low Byte

4 4: DO04P - Ch.4 Ch.3 Ch.2 Ch.l

5 6: DO04P - Ch.4 Ch.3 Ch.2 Ch.1

6 8: DO08P Ch.8 ‘ Ch.7 ‘ Ch.6 ‘ Ch.5 Ch.4 Ch.3 Ch.2 Ch.1

4.3. Example of the Process Image 33
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5. TwinCAT3 Guide

. If the coupler’s software (firmware) requires an update, refer to the DAQMaster user
' manual to update it to the latest version.

5.1. Before You Begin

Firstly, this chapter describes how to configure EtherCAT communication with the ARIO unit arranged
as shown in the figure below. After that, writing the ladder diagram, and monitoring the data in these
modules are given in this chapter.

Configuration of the ARIO Unit

C-EC, Ver 1.20.98

¥ IN | -

' &
al

ﬂ.
EthercAT

Autonics

CONFIG

5.1. Before You Begin 35



Configuration of the EtherCAT Master

« BECKHOFF PC-based PLC / Project planning software: TwinCAT3

« Fault Action setting: HOLD
To select the HOLD in the DAQMaster, go to communication mode » Properties tab of coupler »
Fault Action Mode.

Fault Action Mode HOLD! [ 1

- HOLD
Coupler IP(Node Address) |seT
Subnet Mask RESET

36  Autonics | ARIO-C-EC



Fault Action function:

In the event of a field communication disruption, the output status of the expansion

output module is automatically switched to a predefined value.

Setting range:
SET /RESET /HOLD

Setting Digital output model

Analog output model

SET All outputs of the module
are switched to ON.

The default voltage/current setting is
switched to the maximum value within
the rated voltage/current range.

(Ex. If the voltage range is =10 Vo, then
upon SET operation, 10 Voc is applied.)

RESET All outputs of the module

are switched to OFF.

Voltage output model:

The default voltage setting is switched to
0 Voc.

(Ex. If the voltage range is =10 Vo, then
upon RESET operation, 0 Vic is applied.)

Current output model:

The default current setting is applied as
the minimum value within the rated
current range.

(Ex. If the current range is 4 to 20 mA, then
upon RESET operation, 4 mA is applied.)

HOLD The module’s output
status is maintained as it
was prior to the

communication

disruption.

The module’s output status is maintained
as it was prior to the communication
disruption.

This chapter describes based on BECKHOFF’s master (PLC) and software.
For detailed information on communication connection and usage method with the

master, refer to the user manuals provided by the specific manufacturer.

5.1. Before You Begin
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5.2. Install the ESI File

The EtherCAT Slave Information (ESI) file contains specific data of the EtherCAT
o | slaveand defines the parameters, process data, valid values and more.
/ The EtherCAT master recognizes the slave and also obtains the necessary information
© for the control via the ESl file.

1. Download the ESl file of the ARIO-C-EC on our Autonics website.

2. Refer to the README.txt in the downloaded folder and select the ESiI file suitable for the S/W version
of the coupler.

3. Copy the selected ESiI file to the following subdirectory of the TwinCAT installation directory.
The path of the folder: ~\TwinCAT\3.1\Config\lo\EtherCAT

4. Launch the TwinCAT3.
To integrate the ESI file when the project file is running in the TwinCAT3,

,’ go to the TwinCAT » EtherCAT Devices » Reload Device Descriptions on the top

menu.
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5.3. Install the Ethernet Adapter

1. Connect the cable connected to the EtherCAT communication connector of the coupler to the port

on the device where the TwinCAT3 is installed.

2. Launch the TwinCAT 3.

3. Select the TwinCAT » Show Realtime Ethernet Compatible Device on the top menu.

TwinCAT | TwinSAFE PLC Team Tools

&

s

o[ =

Bitlel@

Software Protection...

Activate Cenfiguration

Restart TwinCAT System

Restart TwinCAT (Config Mode)
Reload Devices

Scan

Toggle Free Run State

Show Online Data

Show Sub Items

Hide Disabled Items

Access Bus Coupler/IP Link Register...
Update Firmware/EEPROM

Show Realtime Ethernet Compatible Devices...

File Handling
EtherCAT Devices
TcProjectCompare

Target Browser
Filter Designer

About TwinCAT

Scope

v

5.3. Install the Ethernet Adapter
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4. Select the LAN card that is connected with the coupler in the sub-list of the Compatible devices,
and then select Install. Selecting a device in the sub-list of the Incompatible devices does not

guarantee a successful installation.

Installation of TwinCAT RT-Ethernet Adapters

- Ethemet Adapter

0 Installed and ieady to use: deviceshiealtime capable)
L2 Installed and rady to use devices(for demo use anly)
£ Compatible devices

-3 Incompatible devices
-IF Disabled devices

X

Update List
Install
Update
Bind
Unbid
Enable
Disable

[~ Show Bindings

5. Check that the LAN card is located to the sub-list of the Installed and Ready to use devices

(realtime capable). The installation of LAN card is completed.

Installation of TwinCAT RT-Ethernet Adapters

- Ethemet &dapter

=] I? Installed and ready to use devices(realtime capable]
R Ethernet 1 °Cl Etherr

-3 Installed and ready ta use deviceslor demo use o)

-0 Compatible devices

127 Incompatible devices

2P Disabled devices

x

Update List
Update:
Bind
Unbind
Enable
Disable

[~ Show Bindings
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5.4. Add the ARIO Unit

/0

installation environment.

1. Right-click on the Solution Explorer » /0 » Devices.

2. Select the Scan.

Solution Explorer * 1 x
@E-| e s

Search Solution Explorer (Ctrl+)) P~
R Solution 'ARIC_TEST_1" (1 project)

4 gl ARIO_TEST_1
b @l sYSTEM

SAFETY
[ c--

& ANALYTICS

%7 Add New item. Ins.
‘0 Add Existing Item... shiftsAlt+A
Add New Folder.

Export EAP Config File

The number next to the Device/Box in the figure below may vary depending on the

3. In the pop-up window, confirm the checkbox of the Device 2 (EtherCAT) and select the OK.

1 new I/0 devices found X
Dewce 2 [EtherCAT] oK,
Cancel
Select &1l
Unselect &1

5.4. Add the ARIO Unit
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4. Check the Solution Explorer » Box 1 (ARIO-C-EC).
The Device and Box shown in the Solution Explorer are defined as below.

o Device 2 (EtherCAT): EtherCAT master

o Box 1 (ARIO-C-EC): EtherCAT slave

cplorer
@& e-a| s
Search Solution Explorer (Ctrl+}) P~
&7 solution 'ARIC_TEST_1' (1 project)

4

Gl ARIO_TEST_1
b (@l SYSTEM

SAFETY

[ ==

& AnaLvTics
4 140

4 ¥ Devices

4 == Device 2 (EtherCAT)

*8 Image
28 Image-Info
: SyncUnits

Inputs
I Outputs
& InfoData
EC Box 1 (ARIO-C-EC)
Medule 1 (ARIO-5-DIOBN)
Medule 2 (ARIC-S-DIOSP)
Module 3 (ARIO-S-DO0BP)
Module 4 (ARIC-5-DO0BN)
Medule 5 (ARIO-5-AI04VT)
Module 6 (ARIC-S-A004V1)
W WcState
& InfoData
&% Mappings

AT T T T
Em

3
3
3
b
3
3
3
3

Solution Explorer

If Box no.(ARIO-C-EC) does not appear in the Solution Explorer,
check the coupler status of the power supply and the EtherCAT communication

cable.
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5. Double-click the Solution Explorer » Box 1 (ARIO-C-EC).

6. Check the Online Data in the Editor Window » CoE-Online tab.

General

Update List

Advanced.

Add to Startup.

EtherCAT Process Data Slots

[ Auto Update

Startup COE - Online Online

Single Update [] Show Offline Data

[ cbjects

Module OD (AoE Port)

L]

Index Name Flags Value Unit
1000 Device Type RO 0x00005001 (20481)
1008 Device Name RO ARIO-C-EC
1009 Hardware Version RO vio
100A Software Version RO Vii4

# 10180 Identity Object RO >4<

# 16020  R¢PDO Mapping Slot #02 RO s1<

# 16030  RiPDO Mapping Slot #03 RO s

# 16050  RxPDO Mapping Slot #05 RO sax

# 1A000  TxPDO Mapping Slot 200 RO s

# 1A010  TxPDO Mapping Slot 201 RO s

# 1A040  TxPDO Mapping Slot 204 RO >4«

®1C000  Sync Manager Communication T.. RO >4«

# 10120 RxPDO Assign RO >3«

% 1C130  TxPDO Assign RO >3«

= 6000:0 -DIoSN RO >1<

# 6010:0 -DlosP RO s1<

 6040:0 -AID4V RO >4<

- 7020:0 -D008P. RO s1<

7. Check the connected modules in the Editor Window » Slots tab.
General | EtherCAT Process Data  SIots | Startup CoE - Online Online
Slot Module Moduleldent ol Module Moduleldent Description
= Modules 0420031801 B
B Modules 0x20051801
0x20061081
0x20041081 4
0x28233601
B Modules 0x20243041
EC|Modules
EC Modules
EC|Modules
EC|Modules
EC|Modules
EC|Modules
EC' Modules
EC|Modules
EC Modules
EC|Modules
EC Modules
EC|Modules
EC|Modules
EC/Modules 9 G B4

[ Download SlotCig

Oa->p)

8. The ARIO unit has been successfully added.

5.4. Add the ARIO Unit
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5.5. Mapping of Connected Unit

5.5.1. CoE-Online Tab

If the EtherCAT slave supports the CAN application protocol over EtherCAT (CoE) protocol,
the CoE-Online tab is displayed. In this tab, you can check the object list of the slave device and the
modules connected with the coupler.

TwinCAT3: CoE-Online tab

General EtherCAT Process Data Slots  Startup CoE - Online  Online

Update List O aute Update single Update [] Show Offline Data
Advanced... |AH Objects |
Add to Startup... Module OD (AoE Port): l:l
Index MName Flags Value Unit
1000 Device Type RO 0x00005001 (20481)
1008 Device Name RO ARIO-C-EC
1009 Hardware Version RO V1.0
100A Software Versicn RO V114
+-1018:0 Identity Object RO =4«
+-1602:0 RxPDO Mapping Slot #£02 RO =1 =
+-1603:0 RxPDO Mapping Slot #03 RO =1 =
+-1605:0 RxPDO Mapping Slot #05 RO >4z
+-1AD00  TXPDO Mapping Slot #00 RO =1«
+-1A01:0 TxPDO Mapping Slot #01 RO =1 =
+-1AD4:0 TxPDO Mapping Slot 204 RO =4 =
+-1C00:0 Sync Manager Communication Types RO =4 <
+-1C12:0 RxPDO Assign RO =3«
+--1C13:0 TxPDO Assign RO =3 =
+- 6000:0 ARIC-5-DIOSN RO =1 =
+-6010:0 ARIO-S-DIOSP RO =1«
+- 6040:0 ARIC-5-AI104V1 RO =4«
+-7020:0 ARIC-5-DO08P RO =1=
+-7030:0 ARIO-5-DO08N RO =1 =
+- 7050:0 ARIO-S-A004V1 RO >4 <
+- FO00:0 Medular Device Profile RO =2 =
+- F050:0 Detected Module List RO =6 <
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Object descriptions

0x1000 It has the information on Device type including device name, hardware, and
software version of the slave, etc.

0x1018 Itis Identity Object which has the information for the identification of the slave
device.

0x6000 It shows Input PDOs. (input from the perspective of the EtherCAT master)

0x7000 It shows Output PDOs. (output from the perspective of EtherCAT master)

0x1A00 It shows the objects that can be mapped to TxPDO. (input PDO mapping)

0x1600 It shows the objects that can be mapped to RxPDO. (output PDO mapping)

0x1C13 It assigns the mapping image of TxPDO to Sync Manager.

0x1C12 It assigns the mapping image of RxPDO to Sync Manager.
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5.5.2. Mapping Example of Process Data Objects (PDO)

+ TXxPDO
TxPDO Mapping Slot Application Object
Index Subindex Index Subindex Modules
0x1A00 | 0x01 0x6000 | 0x01 ARIO-S-DIO8N
0x1A01 | 0x01 0x6010 | 0x01 ARIO-S-DIO8P

0x1A02 | Ox01

0x6040 | Ox01

ARIO-S-Al04V1, Ch.1

0x02 0x02 ARIO-S-Al04V1, Ch.2
0x03 0x03 ARIO-S-Al04V1, Ch.3
0x04 0x04 ARIO-S-Al04V1, Ch.4
* RxPDO

RxPDO Mapping Slot Application Object

Index Subindex Index Subindex Modules

0x1602 | 0x01 0x7020 | 0x01 ARIO-S-DO08P

0x1603 | 0x01 0x7030 | 0x01 ARIO-S-DO08N

0x1605 | 0x01

0x7050 | 0x01

ARIO-S-A004V1, Ch.1

0x02 0x02 ARIO-S-A004V1, Ch.2
0x03 0x03 ARIO-S-A004V1, Ch.3
0x04 0x04 ARIO-S-A004V1, Ch.4
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5.5.3. Mapping Example of PDO Assign

+ TxPDO Assign

Index Subindex Allocation Data

0x1C13 0x01 ARIO-S-DIO8N
0x02 ARIO-S-DIO8P
0x03 ARIO-S-Al04V1

* RxPDO Assign

Index Subindex Allocation Data

0x1C12 0x01 ARIO-S-DO08P
0x02 ARIO-S-DO08N
0x03 ARIO-S-A004V1

5.5. Mapping of Connected Unit

47



5.6. PLC Project

5.6.1. Create a Project File

1. Select the Solution Explorer » PLC » Add New item.

Solution Explorer > o x
aE-|o-s| s
Search Solution Explorer (Ctrl+;) 0o~

Rl Solution “TwinCAT Project6’ (1 project)
4 gl TWINCAT Project6

b (@l SYSTEM
MOTION
& SAFETY 1 Add New Item... Ins
[ ‘0 Add Existing Item. ShiftsAlt+A
ANALY Add Project from Source Control
a4 1o
4 %% Dev Gk
4 =1 with Links
>

Hide PLC Configuration
o

2. In the pop-up window, select the Standard PLC Project. Enter a project name and select the Add .

Add New Item - ADIC test H

X
4 Installed Sort by: Search (Ctrl+£) p-

Elcilemmlafes Gl stonosrd pic project Plc Templates  TYPe: Plc Templates

Creates a new TWINCAT PLC project
containing 2 task and  program

Empty PLC Project Plc Templates

Name: Untitled2
Location: C:#Usersw3F_TEST ROOM(WIN 10)#Documents#TcXaeShelWADIO 1estwADIO testet -] | Browse..

Cancel
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3. MAIN (PRG) is created by default in the sub-list of the Solution Explorer » POUs.
MAIN (PRG) only supports ST language.

4. Right-click on the Solution Explorer » PLC » POUs and select the Add » POU--.

Solution Explorer

WeE-|o-a|p=]

Solutior

e plorer (Ctrl+;)
& Selution "ADIO test’ (1 project)
4 [ ADIO test

b @l SYSTEM
MOTION

Untitied1 Project
[ External Types
i References

[3 DUTs
(3 GVLs
[
o Add » [ @ pou
L5 Export to ZIP &) PoU for implicit checks.
Import from ZIP 4 put
Export PLCopenXMIL. @ Global Variable List
Import PLCopenXML. [Z Referenced Task
cut Ctrl+x & visualization
Copy Ctrl+C WVisualization Manager.
Delete Del Gl GlobalTextist
Rename . Recipe Manager.
Properties AltsEnter | ') Image Pool
L = Interface.

5. In the pop-up window, designate the Name, Type, and Language and select the Open.
The Ladder Logic Diagram (LD) is selected in the figure below.

Add POU *
@ Create a new POU {Program Organization Unit)

Name:
[pou |

Type
(® Program
() Function Block
Extends:

Implements:

Ladder Logic Diagram (L)

() Function

Implementation language:

Ladder Logic Diagram (LD} w

Open Cancel
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6. The screen for writing a ladder logic appears. A function block (FB) is also added.

B i-coeoects . -
L FUNCTION BLOCK EOU

2 'VAR_INPUT D

- mmax

4 VAR OUTPUT

s END VAR

€ R
7 END VAR

100 % &

(100 @
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5.6.2. Configure a Ladder Logic

This chapter describes how to configure the logic about giving the input signal on ch.1
of the digital input module and writing the output signal to ch.1 of the digital output
module. After that, monitoring the data of the logic on a real-time basis is given in this

chapter.

1. Declare avariable in the Textual view of the POU tab.
To configure a logic, drag the desired elements from the Toolbox to the area below.

fE PC Tam Scope Took Vindow Help
TinCATRT b6t | b Atlsch+
- ot - o st

31 oluion TnCAT Prjects (1 o) o moy
" ranca erocts =

CRecndse”

16 om0 | © e | 1

oesrpten eroect e @ o

i1
< b - » msmanen-,
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3. Select the Build » Build Solution and continue.

: Build 4024.12 (Loaded) ~

[@ TwinCAT Projects - Texaeshell

4

Solution Explorer

search Solution Explorer (Ctrl+;

%1 Solution TwinCAT Project

Ee

[AR= R R

Ll TWInCAT Projectt.
b (@ SYSTEM
MOTION

Rebuild Solution

Clean Selution

Build ARIO_TEST
Rebuild ARIO_TEST
Clean ARIO_TEST
Batch Build
Configuration Manager.

Check all objects [ARIQ_TEST]

File Edit View Project | Build | Debug TwinCAT TwinSAFE PLC  Team
‘@ - \@- -2 % Build Solution Ctrl+Shift+8

4. Right-click on the Solution Explorer » Instance » PlcTask Inputs » MAIN.binput1l,

and select the Change Link---.

Soion Sl

G roncar s

v
i

L pirak s

> rak o

W Change ik
B e

o
8 A % GoTo Dsfnton
o

2775 Do
478 Deuce 2 @ercan)
%
32 imagecio
> 3 crine e

£ adstowaeh

/001 14 Messge | lar | ol - elisense

5. Select the OK for a mapping of input variables.

4% Device 2 [EtherCaT)
B Ban ] (ARID-LEC)
s

#1 Bute1

T [1.0]
> 1B D0 USINT [1.0]

Aray

Offsets
[ ontinuous

7 Attach Variable MAIN.binput! (input)
Seach | 3 g.w Variables
B4 14
& Devices [ Exclude disabled

Exclude ather Devices
Exclude same Image
(8] Shaw Toakips

5ot by dddress

[ showVariable Groups
[®] Collapse last Level
Show Vaiiable Types

[ Matching Type
Maiching Size

4 Types

Mode

Inore Gaps

/

Cancel

[JShowDisleg

Viariable Name / Comment

[ [ Hand over

Take over

=1
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6. In the same way as above, right-click on the Solution Explorer » Instance » PlcTask Outputs »

MAIN.boutputl and s

elect the Change Link

7 Attach Variable MAIN.boutput1 (Qutput)

Seach |

3| Shon Varisbles

G )
2% Devices

4 Device 2 [EtheiCaT)
E1-£0 Ban 1 (ARID-CEC)

= )
Er Byte 1 >

T [1.0]
@B 40.0.USINT [1.0]

(W] Show Toalips
[] St by Address
[ Show Variable Groups
[®] Collape last Level
Show Vaiiable Types
[ Matching Type,
alching Size
Al Types

Aaray Mode

Offsets
[ Continuous
Ionore Gaps
[ Show Dislog
Vaiiable Name / Comment
Hand over
/1 [ Take over

Caneel

o]

Select the TwinCAT » Active Configuration and ¢

ontinue.

TWINCAT Projects - TcXaeShell

File Edit View Project Build Debug
C-ol@-u-twd|%Fd

Build 402412 (Loaded) ~

a|m

@eE-o-als-

Search Selution Explorer (Ctrl+)

4 [ TWinCAT Projectt.
bl sysTEm
MOTION

B8] ARIO_TEST Project
[ External Types
-t Referances

203 ARIO_TESTAmc.
b [ PlcTask (PlcTask)
4 90} ARIO_TEST Instance
4 [ PlcTask Inputs
& MAIN.binputt
4 T PlcTask Outputs
e MAIN boutput1

TwinCAT

TwinSAFE  PLC  Team  Scope Tools

Windows

Activate Configuration

Restart TWinCAT System
Restart TwinCAT (Config Mode)
Reload Devices

Toggle Free Run State:

Show Online Data
. Show Sub Items.
Hide Disabled Items.

LR}

Software Protection.

Access Bus Coupler/IP Link Register

Update Firmware/EEPROM

Show Realtime Ethernet Compatible Devices.
File Handling

Selected Item

@ Teprojectcompare

About TwinCAT

EtherCAT Devices v

Target Browser >
Bode Plot >
Filter Designer »

. Select the OK for mapping of output variables.

When the process is completed, you will see the Run Mode icon at the bottom of the screen.

Error List

Entire Solution -

 Description

Error List

[ 0 Warnings ]| @ 0 of 27 Messages | Clear | suid + nelisense

Project

Search Error List p-

File Line

5.6. PLC Project
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5.6.2.1. Monitor the Ladder

1. Select the Login icon to enter monitoring mode.

dl ramcar rojects - Toeshen X @ ot oner
Ho et v TGN TWRSNE PIC Tum Sope Tok Window EHop
HoL ][R CG [ Reae - TaeaTRTO60 - b Atich - » msmasen-,

| <tacas - o test Bl ] | & w i .

910up. Diag an em onto this et to
2 Tt b

4 B ARO TEST Project o |8
3 Enaraies | St = b0, B = b

sy
o
@ omes
< @w
475 Devce 2 Emarcan

2 image-nfo

2 syncunis. AL |

Inputs Eror List b K
e I —

4 EBoct aR0-CE)  oasrion Froect e e

[Eep——
He B Ves Pom Sk Doy TG TWrST RC Tam Sope ook Widos b

je-0(8-a-tus| - % » s - msRazcn-,

£ Build 4024.12 (osded) + 5 L B S0 |[@]5. ) ToincaT Projcts - EO| G wE DD,

ehSo i Eiresion e ades

3 Sobton TuinCAT Prjects ( prect af oo joree e s s o e contls n e

G mnca pojects # bouous s ¢ = 9009, Diog e oo s o
o b e rou et e

LT IRE
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3. You can check that the input signal on the ch.1 of the digital input module and the output signal
on the ch.1 of the digital output module.

o MAIN screen

MAN [Online] # x |IRNSRaE

TwinCAT_Projects.ARIO_TEST.MAIN
Expression Type Value Prepared value Address Comment [=]
# binputt BYTE 1 %P 0
& boutputi BYTE 1 %Q*
+ b foMowet Pou
—
[ srovel (binpuchENE :- binpucl[ ). (RGNE, boucputhGNE ~> boutpucll . (REIED

o POU screen

MAIN [Online] % TWinCAT Pr POU [Online] & X

TwinCAT_Project5.ARI0_TEST.

Expression Type Prepared value Address Comment =]
* binput B00L [Ea]
% boutput BOOL

]
Ex
biapu: T boucpus
Rar]
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imensions

6.D

« For the detailed drawings, follow the Autonics website.

« Unit: mm

Coupler

6¢

Vel NIQ Wl GE

76.3

52.4

1 [E—Cnrnrnrrnrneney

00T

2 luetay] Q @@ 1O IO 10 e@w_ M@] @

bbbDO DGO WH
b Al

)
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End module

33

98.4
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7. Specifications

7.1. Electrical/Mechanical Specifications

Protection circuit Reverse field and supply power protection circuit

Power supply « Unit (coupler + module): < 9.6 W, < 400 mA (< 200 mA/CH, 2-CH/COM)
+1/0: <96 W, < 4,000 mA (< 2,000 mA/CH, 2-CH/COM)

Supply voltage « Coupler input voltage: 24 Vioc
+ ABUS supply voltage: 5 Voc, < 960 mA
«1/0 supply voltage: 24 Vi

Current consumption « The standby and run mode: 200 mA
« The maximum load: 400 mA (at coupler max. load)

Comm. connector RJ45X 2

CONFIG port USB 2.0 type Micro B

Installation method DIN rail mounting

Material Terminal: PBT, Body: PC, Base: PA6, POM
Unit weight ~ 165g

(packaged) (=~ 265g)
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7.2. Environmental Conditions

Insulation resistance =100 MQ (500 Voc megger)

Dielectric strength Between the charging part and the case: 1000 Vac 50 / 60 Hz for 1 minute
Noise immunity +500 Voc the square wave noise (pulse width: 1 ps) by the noise simulator
Vibration 0.7 mm double amplitude at frequency of 10 to 55 Hz

ineach X, Y, Z direction for 1 hour
Vibration 0.5 mm double amplitude at frequency of 10 to 55 Hz
(malfunction) ineach X, Y, Z direction for 10 minutes
Shock 300 m/s? (= 30 G) in each X, Y, Z direction for 3 times

Shock (malfunction) 100 m/s? (= 10 G) in each X, Y, Z direction for 3 times

Ambient temperature -10to 55 °C, storage: -25 to 70 °C (no freezing or condensation)

Ambient humidity 35 to 85 %RH, storage: 35 to 85 %RH (no freezing or condensation)
Protection rating 1P20 (IEC standard)

7.3. Certification
Certification ‘ CE, UKCA, UL Listed, KC, EAC, EtherCAT
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8. Communication Interface

8.1. Ethernet

Ethernet standard

100BASE-TX

Memory size

« Input: 512-byte
« Output: 512-byte

Max. number of
connectable modules

< 64 (The length of connected modules: < 768 mm)

Transmission rate 100 Mbps

Cable spec. The cable approved by the EtherCAT Technology Group (ETG)
or meets at least Cat 5e

Cable length <100m

Protocol EtherCAT

Number of nodes < 65,535

Address settings Auto

Topology Bus, Line, Star, Tree, Drop Line
ESl file Download the ESl file on our Autonics website
8.2. ABUS

Transmission rate

4 Mbps

Topology

Bus, Drop Line

8.1. Ethernet
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