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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 7
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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 9
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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 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 metal chip, dust, and wire residue from flowing 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

13



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

5. 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.

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

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

10. 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.

14 Autonics | ARIO-C-El



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 |

Installation 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-El

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. Check the diagnostic information of the coupler

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



2. Overview of the ARIO-C-EI

2.1. EtherNet/IP Protocol

EtherNet/IP is an open industrial network that is extended from the Ethernet. It supports the Common
Industrial Protocol (CIP) for compatibility with DeviceNet, one of ODVA’s Fieldbus protocols, increasing

flexibility between communication protocols.

EtherNet/IP utilizes IEEE 802 Ethernet to define functions for the physical, data-link, network, and
transport layers and supports object-oriented design based on the CIP protocol. It allows you to
manage control-related data provided by services and profiles for real-time control applications.

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

2.1. EtherNet/IP Protocol 17



2.2. Unit Descriptions
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1. EtherNet/IP Communication Connectors It is a connector to connect with EtherNet/IP

Master (Scanner) such as PLC.

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

2. Hexadecimal Rotary Switches Itis a setting switch to designate the IP
address of the coupler (or adapter) in the
EtherNet/IP communication network.
You can also set the IP address in the
DAQMaster.
For detailed information on addressing
method, refer to the 2.4, “Assign the IP
Address”.
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3. CONFIG Port

4. Indicators

5. Power Supply Terminal

6. Power Supply Contacts

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

1. Port type: USB Type-B Micro

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. EtherNet/IP communication status

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

For detailed information on the device
supply, refer to the 2.5, “Connections of the
Power Terminal”.

It is 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. EtherNet/IP Communication Connector

« Be sure to use the connector and cable approved by the Open DeviceNet Vendors
: Association (ODVA). 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 EtherNet/IP 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-El



2.4. Assign the IP Address

« Itis recommended to designate the IP address of the coupler the same as the value
of the rotary switches.

« The IP address cannot be applied while the coupler is operating.
« Be sure to start the coupler again to apply the changed IP address.

« The IP addresses of the master and coupler should be the same up to the network
. area of the subnet mask. For more information on the range of IP addresses in each
class, refer to the table below.

Class Default subnet mask IP address range (Master = Coupler)
A 255.0.0.0 The first octet

B 255.255.0.0 The first to second octets

C 255.255.255.0 The first to third octets

You can assign the coupler’s IP address via two hexadecimal rotary switches.

The last octet of the IP address is changed.

Assign mode Rotary switches (x16, x1) Value
Default IP address 0x00 Factory setting: 192.168.2.3
IP address 0x01 to OxFF 192.168.2.1t0 192.168.2.255

2.4. Assign the IP Address



2.4.1. Assign the IP address in the DAQMaster

1. Set the positions of the coupler’s rotary switches to 0x00.

2. To designate the IP address in the DAQMaster, go to the Comm Mode » Property tab of the coupler
» Coupler IP(Node Address) and press the Enter key.

3. Reset the ARIO unit in the DAQMaster.

4. The IP address assigned by the DAQMaster is applied.

22 Autonics | ARIO-C-El



2.5. Connections of the Power Terminal

|—:
24V, —E=
Ve —HE=
=
=
=
=
B 9|
4 1|
5 n
——C P —E=
o b i
n
Ea—t e
Terminal no. Name Description
1,7 System Power (24 Vi) Power supply for the coupler, module and
ABUS to be operated.
« The terminals feed the power supply to the
2,8 System Power (0 Vic) .
top input contacts.
« The POWER indicator lights up.
3,9 Not Connected (NC) -
4,10 Field Power (Positive: 24 Vpc) Power supply for the input and output (I/0)
signals of the module.
: : « The terminals feed the power supply to the
5,11 Field Power (Negative: 0 Voc) bottom input contacts.
+ The 10 POWER indicator lights up.
6,12 Frame Ground / Shield Frame ground

2.5. Connections of the Power Terminal

23
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3. Indicators

The indicators of the ARIO-C-El coupler consist of elements indicating the operating status for the
coupler, connection status for the field network (EtherNet/IP), and Ethernet as shown in the figure
below. For detailed information on each indicator, refer to the following tables below.

v LINK1

Ethernet status (=7 POWER Coupler status
(7 SYSTEM
7 DIAG

(7 10 POWER

Field network status

2 Ms
P Ns
=

A LINK2

3.Indicators 25



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

26  Autonics | ARIO-C-El



4. The status of power supply for the module

Indicator LED color Status Description
10 POWER Green ON 1/0 supply voltage of the module: Normal
OFF 1/0 supply voltage of the module: None

3.1. LEDs for the Coupler Status

27



3.2. LEDs for the Field Network Status

1. The module status

Indicator LED color Status Description
MS Green ON The device is operating correctly.
Flashing Standby: The device has not been configured.
Red ON Major fault: Unrecoverable error occurred
Flashing Minor fault: Recoverable error occurred
« Configuration error
Green/Red OFF Supply voltage: None
Flashing Self-test: The device is performing its power up testing.
2. The network status
Indicator LED color Status Description
NS Green ON Network connected (at least one established connection)
Flashing No network connection (but has obtained an IP address)
Red ON Duplicate IP address
: A device with the same IP address exists
Flashing Connection timeout
Green/Red OFF No supply voltage and IP address
Flashing Self-test: The device is performing its power up testing.

3.3. LEDs for the Ethernet Status

1. The status of the Ethernet connection

Indicator LED color Status Description
LINK1,2 Green ON Link: The device is linked to the Ethernet.
OFF The device has no link to the Ethernet.
Orange Flashing Activity: The device sends/receives Ethernet frames.
OFF The device does not send/receive Ethernet frames.
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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 —

3.3. LEDs for the Ethernet Status 29
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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, Diagnostic 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 and diagnostic 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 31



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
: Byte-oriented

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

1-byte

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)

32 Autonics | ARIO-C-El



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 setting: Big-endian)

4.2. Data Processing in the Modules

33



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. The first position of the input process image contains diagnostic information of the coupler
with a size of 16 bits (1 word).

DAQMaster: An arrangement example of the ARIO unit

o 1 2 3 4 5 6 7 8 9
CEI(84/9) A002v1 DI04P ATOVL DOOP ATOV1 DO04 DID4P DO0SP DI04

ARID-CEI
P POWER
~EGEN
P oG
10 FOWER

Avtonics

s
L

DAQMaster: The address map of the ARIO unit

Slot Humber : Module Name Address Type 7 6 5 4 3 2 1 0

2:DID4P 0 R P3 P2 P1 PO
31 AIO2V1 - Channel 0 1 R CiH CH CH CIH CiH CiH CiHH CH
3 : AIO2V1 - Channel 1 2 R CiL CiL Cu Cu <Ci cCi CiL Ccu
3: AIO2V1 - Channel 2 3 R CH CH CH CH CH CH CH CH
31 AIO2V1 - Channel 3 4 R Ca Ca Ca Ca ca cCca CcaA ca
5 : AIO2V1 - Channel 0 5 R CHH CHH CiH CiH CIH CIH CiH CiH
51 AIO2V1 - Channel 1 [ R Cii CiL Cci Cci Cii cCii CciL ci
5: AI02V1 - Channel 2 7 R C2H C2H C2H C2H C2H C2H C2H CXH
5: AIO2V1 - Channel 3 8 R cal CA Ccad Cca CcA CA CA cA
7 DI04 9 R F3 PZ Pl PO
9 : DID4P 10 R P3 P2 P1 PO
1: ACD2V1 - Channel 0 0 W CiH CH CH CIH CiH CiH CiHH CH
1: AQD2V1 - Channel 1 1 w CiL CiL Cu Cu <Ci cCi CiL Ccu
1:AQ02Y1 - Channel 2 2 W CH CH CH CH CH CH CH CH
1: AQD2V1 - Channel 3 3 w Ca Ca Ca Ca ca cCca CcaA ca
4:DO04p 4 w P3 P2 P1 PO
& : DO04P 5 W P3 P2 P1 PO
8 : DO0sP ] w P7 P& P5 P4 P3 P2 P1 PO
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4.3.1. Input Process Image

Byte Bit7  Bit6  Bit5  Bit4 | Bit3  Bit2  Bitl | Bit0
0 0: Coupler Diagnostic Data High Byte ®

1 Diagnostic data Low Byte ®

2 2:DI04P - ‘ Ch.4 ‘ Ch.3 ‘ Ch.2 ‘ Ch.1
3 3:Al02V1 Ch.1 High Byte

4 Ch.1 Low Byte

5 Ch.2 High Byte

6 Ch.2 Low Byte

7 5:Al02V1 Ch.1 High Byte

8 Ch.1 Low Byte

9 Ch.2 High Byte

10 Ch.2 Low Byte

11 7:DI04P - Ch.4 Ch.3 Ch.2 Ch.1
12 9: DI04P - Ch.4 Ch.3 Ch.2 Ch.1

01) Refer to the 4.3.3, “Mapping of the Coupler Diagnostic Data”.

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 35




4.3.3. Mapping of the Coupler Diagnostic Data

To check the value of the coupler diagnosis in the DAQMaster,

go to Comm Mode » Property tab of the coupler » Coupler State.

Byte Bit7 ‘ Bit 6 ‘ Bit5 ‘ Bit 4 ‘ Bit 3 ‘ Bit 2 ‘ Bit1 ‘ Bit 0

0 High Reserved

1 Low Ccs ‘ MS ‘ WP ‘ AEM ‘ - ‘ ACS ‘ AT ‘ AC
AC (ABUS Configuration) The diagnostic information for the configuration of the

AT (ABUS Timeout)

ACS (ABUS Communication State)

AEM (ABUS Empty Module)

WP (Warranty Period)

36  Autonics | ARIO-C-El

coupler and modules

0: Normal state

1: Module configuration error

« Cause 1: No connected modules

« Cause 2: The number of connected modules exceeded
« Cause 3: The data size of module exceeded

« Cause 4: Invalid arrangement of modules

The occurrence information of timeout

0: Multi-packet state (normal)

1: Single-packet state (timeout occurred)

« Cause 1: The module detached

« Cause 2: The module not recognized due to a noise
« Cause 3: Hot-swap state

« Cause 4: The module operation error

ABUS communication status

0: Normal state

1: Communication error

« Cause 1: Replaced module mismatched

« Cause 2: Unknown communication error occurred

Checking the connected module
0: Normal state (one or more modules connected)
1: No module connected

Notice of product warranty period
(< 3years, 157,6800c)

0: Within the warranty period

1: End of warranty period




MS (Module State)

CS (Coupler State)

The status of connected modules
(running with DIAG indicator)

0: Normal state

1: Error

The information on the coupler state

(running with SYSTEM indicator)

0: Normal state

1: Error

« Cause 1: Error occurred in the coupler initialization
and settings, etc.

« Cause 2: Error occurred in the field network
connection, etc.

4.3. Example of the Process Image
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5. Object Models

In the EtherNet/IP network, the method and procedures of data exchange among the nodes are
designed via multiple object groups. An object is a collection of abstract representations of a specific
component in an EtherNet/IP device, including their class and instances together with services and
functions.

« Terms and definitions for the object model

Term Definition

Object Itis an abstract expression of the components of a product, defining its
attributes and data, services and functions, and behaviors to determine an
object.

Class It is the generalization of an object, containing the components

implemented by the instances.

Instance It consists of multiple attributes and has the same attributes, behaviors,
and services even though the instances within the class are different.

Attributes It represents the attributes of data or objects provided by the EtherNet/IP
device. It contains the information of the slave device and values of
input/output data.

Services It is the procedure or action performed by an object, applicable to the

classes and attributes. CIP defines common services applied to attributes.

Behaviors It defines the object functions to a specific event.
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5.1. Supported Object Classes

Object Class Code Reference

Identity 0x01 — 5.3, “Identity Class (0x01)”

Message Router 0x02 — 5.4, “Message Router Class (0x02)”

Assembly 0x04 — 5.5, “Assembly Class (0x04)”

Connection Manager 0x06 — 5.6, “Connection Manager Class (0x06)”

Quality of Service 0x48 — 5.7, “Quality of Service Class (0x48)”

TCP/IP Interface 0xF5 — 5.8, “TCP/IP Interface Class (0xF5)”

Ethernet Link 0xF6 — 5.9, “Ethernet Link Class (0xF6)”
5.2. Data Types

Data Type Data Size Data Unit

USINT (Unsigned Short Integer) 8-bit 1-byte

UINT (Unsigned Integer) 16-bit 1-word

UDINT (Unsigned Double Integer) 32-bit 2-word

BOOL (Boolean) True (1) / False (0) 8-bit

STRUCT (Structure of..)

ARRAY (Array of...)
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5.3. Identity Class (0x01)

It provides the product information about Vendor ID and Device Type to identify the slave device.

5.3.1. Services

Service Code

Service Name

Description

0x0E Get_Attribute_Single It returns the value of a specific attribute.
0x10 Set_Attribute_Single It modifies the value of a specific attribute.
0x05 Reset It executes the service to reset the device.

0: Restart the device
1: Restart the device to proceed the factory

reset
5.3.2. Instance Attributes
« Instance 0 (class attribute)
Attribute ID | Access Rule | Name Data Type Description
1 Get Revision UINT Revision of the Identity Object
Default: 1 (0x0001)
2 Get Max UINT The maximum instance number
Instance of the Identity Object

Default: 1 (0x0001)
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e Instance 1

Attribute ID | Access Rule | Name Data Type Description

1 Get Vendor ID UINT Vender ID info.: 801 (0x0321)

2 Get Device Type | UINT Device type: 12 (0x000C)

3 Get Product UINT Product code assigned by the vendor
Code :202 (0x00CA)

4 Get Revision STRUCT F/W Revision info.: Ver 1.2
Major USINT (Major =1, Minor =2)
Minor USINT

5 Get Status WORD The current status of the device

6 Get Serial UDINT Serial number of the device
Number

7 Get Product SHORT_ Product name: ARIO_C_EI
Name STRING
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5.4. Message Router Class (0x02)

It transfers the explicit messages to another object.
The services and instance attributes are not supported.
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5.5. Assembly Class (0x04)

The instances of Assembly class get the input and output data of the connected modules.

The information of supported instances for exchanging process data is shown in the table below.

Instance Data Size Index Description
Instance 100 (0x64) 504-byte 0to 504 Output process data
Instance 101 (0x65) 504-byte 0to 504 Input process data

5.5.1. Services

Service Code

Service Name

Description

OxOE

Get_Attribute_Single

It returns the value of a specific attribute.

0x10

Set_Attribute_Single

It modifies the value of a specific attribute.

5.5.2. Instance Attributes

« Instance 0 (class attribute)

Attribute ID | Access Rule = Name Data Type Description
1 Get Revision UINT Revision of the Assembly Object
Default: 2 (0x0002)
2 Get Max UINT The maximum instance number
Instance of the Assembly Object
Default: 101 (0x0065)
3 Get Number of UINT The number of instances
Instances created in the Assembly class
Default: 2 (0x0002)
e Instance 1
Attribute ID | Access Rule | Name Data Type Description
1 Get Vendor ID UINT Number of Vender ID
2 Get Member List | UINT -
3 Get Data Array of Reference for input/output process image
Octet
4 Get Size UINT The byte size of attribute 3 (process image)
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5.6. Connection Manager Class (0x06)

The Connection Manager Class allocates and manages internal resources related to the I/O

connections and explicit message connections. A Connection instance or Connection object is created

by the Connection Manager class. The Connection parameter is generated by the Forward_Open

service.

5.6.1. Services

Service Code

Service Name

Description

0x0E Get_Attribute_Single It returns the value of a specific attribute.
0x10 Set_Attribute_Single It modifies the value of a specific attribute.
0x4E Forward_Open It opens new connection.

0x54 Forward_Close It closes the connection.

5.6.2. Instance Attributes

« Instance 0 (class attribute)

Attribute ID | Access Rule | Name Data Type Description
1 Get Revision UINT Revision of the Connection Manager object
Default: 1 (0x0001)
2 Get Max UINT The maximum instance number
Instance of the Connection Manager Object
Default: 1 (0x0001)
3 Get Number of UINT The number of instances

Instances

created in the Connection Manager class
Default: 1 (0x0001)
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5.7. Quality of Service Class (0x48)

Quality of Service (QoS) is a mechanism used to apply an action to traffic streams with different
priorities or delivery characteristics.

The QoS class allows the EtherNet/IP devices to configure QoS-related behavior and is required for
devices that support sending EtherNet/IP messages with DiffServ code points (DSCP) or sending
EtherNet/IP messages in 802.1Q tagged frames.

5.7.1. Services

Service Code Service Name Description
0x0E Get_Attribute_Single It returns the value of a specific attribute.
0x10 Set_Attribute_Single It modifies the value of a specific attribute.

5.7.2. Instance Attributes

« Instance 0 (class attribute)

Attribute ID | Access Rule | Name Data Type Description
1 Get Revision UINT Revision of the QoS Object
Default: 1 (0x0001)
2 Get Max UINT The maximum instance number
Instance of the QoS Object

Default: 1 (0x0001)
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e Instance 1

Attribute ID | Access Rule | Name Data Type Description
4 Set DSCP PTP USINT DSCP value for implicit messages
Urgent (Priority: Urgent)
Default: 55 (Binary 0011 0111)
5 Set DSCP PTP USINT DSCP value for implicit messages
Scheduled (Priority: Scheduled)
Default: 47 (Binary 0010 1111)
6 Set DSCP PTP USINT DSCP value for implicit messages
High (Priority: High)
Default: 43 (Binary 0010 1011)
7 Set DSCP PTP USINT DSCP value for implicit messages
Low (Priority: Low)
Default: 31 (Binary 0001 1111)
8 Set DSCP PTP USINT DSCP value for explicit messages
Explicit Default: 27 (Binary 0001 1011)

5.7. Quality of Service Class (0x48)
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5.8. TCP/IP Interface Class (0xF5)

The TCP/IP Interface class supports the mechanisms to configure the coupler’s TCP/IP network

interface, including the device’s IP address, subnet mask, gateway address, etc.

5.8.1. Services

Service Code

Service Name

Description

0x01 Get_Attribute_All It returns the attribute value of an instance
or class.

OxOE Get_Attribute_Single It returns the value of a specific attribute.

0x10 Set_Attribute_Single It modifies the value of a specific attribute.

5.8.2. Instance Attributes

« Instance 0 (class attribute)

Attribute ID | Access Rule | Name Data Type Description
1 Get Revision UINT Revision of the TCP/IP Interface Object
Default: 4 (0x0004)
2 Get Max UINT The maximum instance number
Instance of the TCP/IP Interface Object

Default: 1 (0x0001)
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e Instance 1

Attribute ID | Access Rule | Name Data Type Description
1 Get Status DWORD Interface status
2 Get Config. DWORD Interface flags that describe configurable
Capability items
Default: 0x00000015
3 Set Config. DWORD Interface control flags
Control
4 Get Physical STRUCT of: | Configuration of Physical Link Object
Link Object
Path size UINT Default: 2 (0x0002)
Path Padded Path of Physical Link Object
EPATH Default: 0x20 0xF6 0x24 0x01
5 Set Interface STRUCT of: | Interface configuration
Config. Default: 0
IP Address UDINT IP address
Default: 192.168.2.3
Network UDINT Network mask
Mask Default: 255.255.255.0
Gateway UDINT Gateway address
Address Default: 192.168.2.1
Name UDINT Address of primary name server
Server
Name UDINT Address of secondary name server
Server 2
Domain STRING Default domain name
Name
6 Set Host Name | STRING Host name of the device
13 Set Encap. UINT Number of seconds until TCP connection is
Inactivity closed on encapsulation inactivity state
Timeout Default: 0x0078
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5.9. Ethernet Link Class (0xF6)

The Ethernet Link class contains the link and status information on the IEEE 802.3 communication

interface.

5.9.1. Services

Service Code

Service Name

Description

0x01 Get_Attribute_All It returns the attribute value of an instance
or class.

0x0E Get_Attribute_Single It returns the value of a specific attribute.

0x10 Set_Attribute_Single It modifies the value of a specific attribute.

5.9.2. Instance Attributes

« Instance 0 (class attribute)

Attribute ID | Access Rule | Name Data Type Description
1 Get Revision UINT Revision of the Ethernet Link Object
Default: 4 (0x0004)
2 Get Max UINT The maximum instance number
Instance of the Ethernet Link Object
Default: 2 (0x0002)
3 Get Number of UINT The number of instances

Instances

created in the Ethernet Link class
Default: 2 (0x0002)

50 Autonics | ARIO-C-El



e Instance 1, 2

Attribute ID | Access Rule | Name Data Type Description
1 Get Interface UDINT Baud rate
Speed Default: 100 (0x64)
2 Get Interface DWORD Interface configuration and status
Flags information
Bit 0: Link status
Bit 1 : Half/full Duplex
Bit 2..4: Detection status
Bit 5: Manual setting (reset required)
Bit 6: Local hardware error
Bit 7..31: Reserved
Default: It depends on Ethernet connection
status.
3 Get Physical ARRAY of MAC layer address
Address 6 UINT Default: 0x58 0xE8 0x08 [ [] []
6 Set Interface STRUCT of Configuration of physical interface
Control
Control WORD Interface configuration bits
Bits Bit 0: Automatic detection
Bit 1: Default Duplex mode
Bit2..15: Reserved
Default: 1 (0x01)
Forced UINT Set the interface baud rate (preset)
Interface 0 : Auto-negotiate
Speed
7 Get Interface USINT Interface type
Type : Twisted pair, fiber optic cable

0: Unknown

1: Internal interface (e.g., Integrated switch)
2: Twisted pair (e.g., 100Base-TX)

3: Fiber glass (e.g., 100Base-FX)

4..256 : Reserved

Default: 2 (0x02)
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Attribute ID | Access Rule | Name Data Type Description
8 Get Interface USINT The current status of the interface
State 0: Unknown
1: Interface active and ready to
send/receive
2: Interface deactivated
3:Interface is testing
4..256 : Reserved
9 Set Admin USINT Admin status
State 0: Reserved
1: Interface active
2: Interface deactivated
(If there is only one CIP interface,
the deactivation request will be received
with error code 0x09)
3..256 : Reserved
Default: 1 (0x01)
10 Get Interface SHORT_ Interface identification (Port 1, Port 2)
Label STRING Default: Port 1
11 Get Interface STRUCT of Indication of Interface Capabilities
Capability 10/HD, 10/FD, 100/HD, 100/FD
Capability DWORD Supported functions of the interface
Bits Bit 0: Manual setting (reset required)
Bit 1: Auto-Negotiate
Bit 2: Auto-MDIX
Bit 3 : Manual Speed/Duplex setting
Default: 0x0000000E
Speed STRUCT of List of supported Speed/Duplex settings
Duplex USINT Number of Speed/Duplex combinations
Options Default: 4 (0x04)
ARRAY of, Supported Speed/Duplex combinations
STRUCT of 10 Mbit/s HD : 0xOA 0x00 0x00
10 Mbit/s FD : 0x0A 0x00 0x01
100 Mbit/s HD : 0x64 0x00 0x00
100 Mbit/s FD: 0x64 0x00 0x01 (default)
UINT Interface speed
USINT Interface Duplex mode
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6. Studio 5000 Guide

« Be sure to see the version compatibility table of the ARIO Series on our Autonics
website to check the software/firmware(SW) and hardware(HW) versions of the
coupler and modules.

« Refer to the 7.2, “Update the Firmware Version” to update to the latest
software(firmware) version.

6.1. Before You Begin

Firstly, this chapter describes how to connect the ARIO unit, arranged as shown in the figure below,

to the EtherNet/IP master.

After that, the following descriptions are given in this chapter:

+ Read the input signals on channel 1 to 4 of the digital input module (DIO8N, slot 1).

« Write the output signals on channel 1 to 4 of the digital output module (DOO8N, slot 3).
« Monitor the data of connected modules.

Configuration of the ARIO unit

1 2 3 4 5 6

C-EI, Ver 1.12.79 DI0sM DIosP DOOsM Doosp ALD4V1 ADD4Y1

v LINKI . = =

ARIO-C-EI
P POWER
[P SYSTEM
WP DIAG
P 10 POVER

Autonics

s
s

6.1. Before You Begin
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Configuration of the EtherNet/IP Master

« Allen-Bradley controller: 1769-L30ER CompactLogix™ 5370

« Project planning software: Studio 5000 Logix Designer® Ver 31.02.00
The version of Studio 5000 can be found on the Help » About Logix Designer in the top menu.

ﬁ Logix Designer - ARIO_C_EI_Test [1769-L30ER 31.11]

File Edit View Search Logic Communications Tools Window | Help

s A M A= ST | N Contents

Instruction Help
g
I Path <none> Release Notes
f. NoForces ¥ NoEdits Gnline Books

Vendor Sample Projects

About Logix Designer
4 @ Controller ARIO_C_Fl_Test

Settings of the ARIO Coupler

« The setting of hexadecimal rotary switches: 0x06 (The last octet of IP address)

. This chapter only describes based on the Allen-Bradley’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.
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6.2. Create a AB PLC Project

1. Launch the Studio 5000 and click the New Project .

Rockwell Software

Studio 5000

New Project Existing Project
From Import Sample Project

y From Sample Project From Upload
Recent Projects

2. Select the connected controller model on the Logix Project Types and designate a project name.

Click the Next.

© New Project ? X
Project Types Search X
45 Logix I Compact GuardLogix® 5370 Safety Controller =

I Compact GuardLogix® 5380 Safety Controller
(D view

4 Compactlogin™ 5370 Controller
1769-L16ER-BB1B CompactLogix™ 5370 Controller
1769-L18ER-BB12 CompactLogix™ 5370 Controller
1769-L18ERM-BB1B CompactLogix™ 5370 Controller
1760-L19ER-BB12 CompactLogix™ 5370 Contraller
1769-L24ER-QB1B CompactLogix™ 5370 Controller
1760-L24ER-QBFC1B  Compacilogin™ 5370 Controller
1769-L27ERM-QBFC1B  CompactLogix™ 5370 Controller
1769-L30ER CompactLogix™ 5370 Contraller -

Name:  [ARIO_CELTest |

Location: |C:\Users\AA]BOUZ\Dn:umEnls\Studm 5000\Pn Vl ‘ Browse... |

Cancel Back Next Finish

6.2. Create a AB PLC Project

55



3. Select the same Revision with the version of Studio 5000 and click the Finish .

& New Project 7 X

1769-L30ER CompactLogix™ 5370 Controller

ARIQ_C Fl_Test

Revision: BIE

Security Authority: | No Protection O
Use only the selected Security Authority for authentication and
authorization

Secure With: Logical Name <Controller Name>
Permission Set

Description:

Cancel Back Next Finish
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6.3. Install the EDS File

1. Download the EDS file of the ARIO-C-El on our Autonics website.

Electronic Data Sheets (EDS) files contain information about the data and
communication functions of the coupler for EtherNet/IP connection.
You can install and manage EDS files on your project planning software.

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

of the coupler.
3. Launch the Studio 5000.

4. Select the Tools » EDS Hardware Installation Tool.

ﬁ Logix Designer - ARIO_C_EI_Test [1769-L30ER 31.11]

: File Edit View Search Logic Communications  Tools Window Help

Sy el | | O] Options...

= RUN . Security
= 0K I Path <none> @& Documentation Languages...
I Energy Storage
m1jo Offline [l NoForces Impart

Controller Organizer Export

ﬁ EDS Hardware Installation Tool
4 @ Controller ARIO_C_E|_Test
<7 Controller Tags
Controller Fault Handler
Power-Up Handler
4 o] Tasks
4 % MainTask
b L MainProgram
Unscheduled

Motion

Plug-In Manager...
Custom Tools...

A controlFLASH
& ControlFLASH Plus

6.3. Install the EDS File
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5. The EDS installation wizard will be launched. Click the Next.

Rockwell Automation's EDS Wizard

Welcome to Rockwell Automation's EDS
Wizard

The EDS Wizard allows you to

-register EDS based devices

-unregister a device.

- change the graphic images associated with a device.
- create an EDS fil from an urknown deviee

upload EDS filefs) stored in a device:

To continue cick Next

6. Select the Register an EDS file(s) and click the Next.

Rockwell Automation's EDS Wizard

ions
What task do you wart to complete?

& Fegister an EDS fisls)
This option will add a device(s)to our database.

£ Unregister a device.
@ “This option will remove a device that has been registered by an EDS file from
our dat abase.

€ Create an EDS fie.
This option ereates 2 new EDS fil that allows our software to recognize your
device

Jd2g ¢ Upload EDS fis) fiom the device,
|==] This option Uplaads and registers the EDS fils(s) stored in the device

<Back HNext > Cancel
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7. Click the Browse to specify the path of the EDS file and click the Next.

Rockwell Automation's EDS Wizard

Registration
Bectroric Data Sheet flfs) will be added to your system for use in Rockwel Automation applications

X

6]

@ Register asinglefle

" Register a directory of EDS files I Look in subfolders
Named:
[C#¥UsersWAA18002WDeskiop WARIO_C_EI_V1_12eds Browse.

* Fthere is an con file (ico) with the same name as the fiifs) you are registering
then this image wil be associated with the device.

To pefom an installtion test on the filefs),click Nest

< Back.

Next > Cancel

Click the Next.

Rockwell Automation's EDS Wizard

EDS File Installation Test Results
This test evaluates each EDSfile for emors in the EDS file. This test does not quarantee EDS fil vality.

f

- Instalation Test Resutts
] e Muserstitaa8002Hdeskioptftario_c_ei_vi_12.eds

View file.

< Back

Next >

Cancel

6.3. Install the EDS File
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9. Click the Next.

Rockwell Automation's EDS Wizard

Final Task
Thisis @ review of the task you want to complete.

[ You would like to

Autonics AR

the folowing device

< Back

Next >

Cancel

10. Click the Finish . The installation of EDS file is completed.

Rockwell Automation's EDS Wizard

You have successfully completed the EDS Wizand
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6.4. Add the ARIO Unit
/

1. Right-click on the Controller Organizer » 1/0O Configuration » Ethernet and select the New Module.

Be sure to set the controller state to the Offline mode for integrating the modules.

Controller Organizer v 0 x

& o

4 Controller ARIO_C_El_Test
<7 Controller Tags
Controller Fault Handler
Power-Up Handler
4 Tasks
4 £ MainTask
P L MainProgram
Unscheduled

4 Motion Groups
Ungrouped Axes
b0 Assets

Y Logical Model
4 1/0 Configuration
4 [f] 1769 Bus
[T [0] 1769-L30ER ARIO_C_EI_Test

4 . Ethernet B New Modul I
@ 1760-L ew Module...
Impart Module...
Discover Modules...
G Paste Ctrl+V
Properties Alt+Enter
Print L4
Bus Size =
£ >

T3z Controller Organizer &Logical Organizer
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2. Enter the ARIO and select the ARIO-C-El from the search results. Click the Create.

Select Module Type

Catalog  Module Discovery Favarites

EE Clear Filters

Hide Filters %

Madule Type Categary Filters

n Module Type Vendor Fitters A
Analog Advanced Energy Industries, Inc
Communication Autonics Corporation
Communications Dialight
Communications Adapter Endress+Hauser
Controller . FANUC CORPORATION .
= B (= Tl
Catalog Mum,.. Deseription

endar

Category

1 of 837 Madule Types Found Add to Favarites
Close on Create

Create Close Help

3. Assign a module name and IP address.

When assigning an IP address, enter the value of the rotary switches to the last octet of the IP
address. Click the Change to open the Module Definition window.

7 New Module X
General” General
Connection
- ode o Type: ARIO Atorics ARIOC-E]
Irtemet Protocal
Port Corfiguration Vendor Autorics Corporation
Farent Local
Name: [ARI0_uni | Ethemet Address
Description: O Private Network: 1921681 s
@ 1P Address 192 68 2 . §
O Host Name:
Module Defintion
Revision: 1002
Blectronic Keying Compatible Moduie
Connections: Exclusive Owner
Status: Creating Cancel Help

62  Autonics | ARIO-C-El



How to set the IP address and communication path

o Besure to set the IP addresses of the master and coupler to be the same up to the network

portion of the subnet mask.

o Refer to the table below for the range of IP address range depending on the rotary switches

settings of the coupler.

Assign mode

Rotary switches (x16, x1)

Value

Default IP address

0x00

192.168.2.3

IP address

0x01 to OxFF

192.168.2.1 t0 192.168.2.255

> You can check or specify the communication path with the Master in the RSWho.

1. Click the Communications » Who Active.

i File Edit View Search Logic

el Al = N w1

% I Run Mode .
Controller OK Pat]
Energy Sworage OK
10 OK Rem Run

ntroller Organizer
= H
4 | Controller ARIO_C_El Test

<7 Controller Tags
Controller Fault Handler
Power-Up Handler

ﬁ Logix Designer - ARIO_C_EI_Test [1769-L30ER 31.11]

F5 Who Active

Communications  Tools Window Help
% Select Recent Path...

Select Communication Software...

Go Offline
Upload... |

Download

Program Mode
Run Made

Test Made

2. Select the connected controller (PLC) and click the Go Online .

& Who Active (RSLinx Classic)

Path: USBHHSTAY192. 168.2. 10
Path in Project: <none

u] x
[ Autobrowse Refresh | |13
- Workstation, DESKTOP-PSNLT2V Go Onine
&5 Linx Gateways, Ethernet
25 AB_ETHIP-1, Ethernet Upload
AB_WBP-1, 1789-A17/A Virtual Chassis —
-4 USB
&~ 16,1763-L30ER LOGIX5330ER, ARIOtest Update Fimnare...
=-&5 A, Ethemet
- B 192.168.2.10, 1769-L30ER LOGIX5330ER Goe
£l CompactBus, Compactlogix System Help

Set Project Path

Clear Project Path

3. The communication path is displayed in the project file as shown below.

‘ T Path usswistA192.168.2.107

& &= A

6.4. Add the ARIO Unit
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4. Specify the data size of the ARIO I/O modules referring to the explanations below and click the OK.

« Revision - It is defined by the EDS file,

5| Module Definition™ x
or set considering the Electronic Keying
Revision: 1 ~ 002 | =
Electronic Keying: Compatible Module ~ + Name - Exclusive Owner
Connections: « Input, Output Size - It is the data size of
Name Size input and output modules connected to the
Input: 10
Exclusive Owner SINT cou pler.
Output: 10

 DIOSN + DIO8P +Al04V1
= 1-byte (8-CH) + 1-byte (8-CH) + 8-byte (4-CH)
= 10-byte (SINT)

* DOO8N + DO08P + AO04V1
= 1-byte (8-CH) + 1-byte (8-CH) + 8-byte (4-CH)
=10-byte (SINT)

Cancel Help

Electronic Keying

You can reduce the possibility of incorrect device connection through the electronic keying
function which compares the attributes ° of the installed device with the defined device in the

project.

—

. Compatible Module - The communication can be established even though the versions (or
keying attributes) of the coupler and EDS file do not exactly match.

2. Disable Keying - The keying attributes of the coupler and EDS file are not considered when
attempting to communicate with a device so that the communication can be established with
a device other than the device specified in the project.
We strongly recommend that you do not use Disable Keying.

3. Exact Match - All keying attributes of the coupler and EDS file must match to establish
communication.

4. Connection Fault Indication - An existence of fault is indicated on the controller (PLC), but
the communication can be established even though the keying attributes of the coupler and
EDS file do not exactly match.

01) Attributes - Vendor, Device Type, Product Code, Major Revision, Minor Revision
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5. Click the YES in the pop-up window.

Legix Designer

Verify module properties before Applying changes.

Change module definition?

Mo

These changes will cause module data types and properties to change.
! Data will be set to default values unless it can be recovered from the existing medule properties.

57 New Module

Click the OK in the New Module window to complete the configuration of ARIO unit.

Genera” General
Connection”
ode ifo Type ARIO Autonics ARIOC-EI
Irtemet Protocal®
Port Corfiguration Vendor Autorics Comeration
Parent Local
Name: [ARi0_unt | Ehemet Address
Descrption: [ O Private Netnork: 1921681, B
@ 1P Address: 19268 . 2 . 6
O Host Name:
Mode Defintion
Revision: 1.002
Blectronic Keying: Compatible Modue
Connections: Exclusive Owner
Change
Status: Creating Cancel Help

6.4. Add the ARIO Unit
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7. The ARIO module will be created in the Controller Organizer » 1/0O Configuration » Ethernet.

Controller Organizer v 0 x

& o=

4 Controller ARIO_C_E|_Test
<7 Controller Tags
Controller Fault Handler
Power-Up Handler
4 ] Tasks
4 % MainTask
b L MainProgram
Unscheduled
4 Motion Groups
Ungrouped Axes
4 Assets
T, Logical Model
pl 1/0 Configuration
4 [ 1769 Bus
[T [0] 1769-L30ER ARIO_C_E|_Test
4 = Ethernet
[B 1769-L30ER ARIO_C_FI_Test
=1 ARIO ARIO_Unit

Meodule Defined Tags
£ >

(43

T2= Controller Organizer &Logical Organizer
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6.5. Controller Tags

The controller tags defined in the ARIO-C-El are created when you install the EDS file in your project.
With this EDS file, you can set and monitor the input/output process data on the controller tags tab.

Structure of the instance

1. module name:l - Input process data (instance 101 of assembly object)

2. module name:O - Output process data (instance 100 of assembly object)

Scope: | EARIO_C_E Tes | Show: 41 Tags «[x
Name =2/~ Value * ForceMask  + Style Data Type Description
O =00 | [ (o _0321:ARIO_3216AD35::0 Input data
ARIO_Unit.ConnectionFaulted 0 Decimal BOOL 0= Connection OK, 1= Connection failed
4 ARIO_UnitData (o {..} Decimal SINTI10] ARIO Input Modules
> ARIO_Unit! Data(o] 15 Decimal SINT DioeN
» ARIO_Unit! Datal1] o Decimal SINT Dioge
» ARIO_Unit! Date[2] 0 Decimal SINT A0V, Channel 1
» ARIO_Unit! Dataf3] o Decimal SINT AIBAVT, Channel 1
b ARIO_Unit! Data[2] 3 Decimal SINT AIBAV, Channel 2
> ARIO_Unit! Data(5] 0 Decimal SINT AIBAVT, Channel 2
b ARIO_Unit! Datals] 3 Decimal SINT AIDAVT, Channel 3
» ARIO_Unit! Data[7] 0 Decimal SINT A0V, Channel 3
» ARIO_Unit! DatalE] | Decimal SINT AIDAVT, Channel 4
» ARIO_Unit! Data(3] 0 Decimal SINT AIBVT, Channel 4
@ -« Arounito [ (o _0321:ARIO_138D3FAC:0:0 Output data
4 ARIO_Unit:0 Data [ {4 Decimal SINT[10] ARIO Output Modules
> ARIO_Unit:0.Data[0] 0 Decimal SINT DOooRN
b ARIO_Unit:0.Datal1] o Decimal SINT e
» ARIO_Unit:O.Data[2) 0 Decimal SINT AQO4VT, Channel 1
b ARIO_Unit:0.Data[3] o Decimal SINT AQDAV1, Channel 1
» ARIO_Unit:0.Datal4] 0 Decimal SINT AQ04V1, Channel 2
» ARIO_Unit:0.Data[5] 0 Decimal SINT AQO4V1, Channel 2
b ARIO_Unit:O.Datal5] o Decimal SINT AQO4V1, Channel 3
> ARIO_Unit:0.Data[7] o Decimal SINT AQ04V1, Channel 3
b ARIO_Unit:0.Datal2] o Decimal SINT AQDAV1, Channel 4
» ARIO_Unit:0.Data[2] 0 Decimal SINT AOO4VT, Channel 4
«» \Monitor Tags £ Edit Tags [ <
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Channel structure of the controller tags and modules

1. Digital 1/0 module

‘ Index

Bit7

Bit 6

Bit 5

Bit4

Bit 3

Bit 2

Bit1

Bit0 |

0

Ch.8

Ch.7

Ch.6

Ch.5

Ch.4

Ch.3

Ch.2

chl ‘

With the mapping of the bits shown in the table above, the digital module has a size of 1 bit in each

channel. Check the bit number from the Module Name:1/0.Data[Index].Bit.
« [Example] ARIO_Unit:l.Data[0].1

- Channel 1 of the module which is arranged at the first slot in the input process image

2. Analog 1/0 module
Index | Bit7 | Bit6 | Bit5  Bit4 | Bit3  Bit2  Bitl Bit0
0 Ch.1 (High Byte)
1 Ch.1 (Low Byte)

With the mapping of the bits shown in the table above, the analog module has a size of 1 word
(=2 bytes) in each channel. Check the number of index from the Module Name:1/0.Data[Index].

« [Example] ARIO_Unit:l.Data[0 to 1]

- Channel 1 of the module which is arranged at the first slot in the input process image

68  Autonics | ARIO-C-El



6.6. Read the Input Data

Expand the Module Name:l to check the data of the connected input modules.
The input process image is represented as shown in the figure below in the Studio 5000.

Scope: | [IARIO_C_EI_Tes | Shom: Al Tags [
Name |~ Value + ForceMask  * Style Data Type Description Constant
4 ARIO_Unit! [ ] _032T:ARIO_3216A035:1:0 Input data [}
ARIO_Unit.ConnectionFaulted 0 Decimal BOOL 0= Connection OK, 1 = Connection failed
4 ARIO_Unit!.Data {d {..} Decimal SINT[10] ARIO Input Modules
4 ARIO_Unit.Data[0] 15 Decimal SINT DiogN
ARIO_UnitL.Data[010 1 Decimal BOOL Channel 1
ARIO_Unit.Data[0}.1 1 Decimal BOOL Channel 2
ARIO_Unit:1.Data[0].2 1 Decimal BOOL Channel 3
ARIO_Unit1.Data[0].3 1 Decimal BOOL Channel 4
ARIO_UnitData[0.4 0 Decimal BOOL Channel 5
ARIO_Unit.Data[0].5 0 Decimal BOOL Channel §
ARIO_Unit.Data[0L6 0 Decimal BOOL Channel 7
ARIO_Unit.Data[01.7 0 Decimal BOOL Channel &
b ARIO_Unit:.Data[1] 0 Decimal SINT Diogp
b ARIO_Unit:.Data[2] 0 Decimal SINT AI04V1, Channel 1
> ARIO_Unit.Data[3] 0 Decimal SINT AI4Y1, Channel 1
> ARIO_Unit.Datal4] 3 Decimal SINT AI4Y1, Channel 2
> ARIO_Unit.Data[5] 0 Decimal SINT AI4Y1, Channel 2
> ARIO_Unit:.Datal6] 3 Decimal SINT AID4V1, Channel 3
> ARIO_Unit:.Datal7] 0 Decimal SINT AID4V1, Channel 3
> ARIO_Unit:.Data[2] 1 Decimal SINT AID4V1, Channel 4
> ARIO_Unit:.Data[3] 0 Decimal SINT AI4V1, Channel 4
> ARIO_UnitO & (-} _032T:ARIO_138D3EAC:O:0 Output data M O
+ [» \Monitor Tags £ Edit Tags / || <
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6.6.1. Example Usage

How to check the channels which are receiving input signals
» Module: Digital input module (slot 1)

« Channel range: Channel 1 to 4

(channelindicator of the module: Green LED lights up)

1. Set the state of controller to the Online mode.

2. Firstly, check the state of a communication connection between the Master and ARIO unit through
the Value of Module Name: I.ConnectionFaulted. Expand the Module Name:I.Data[0] to check
whether the Value of Module Name:l.Data[0].0 to 3 is 1.

(Binary 0000 1111 = 15 pec)

Soope: | [EARID_C_F1 Tes | Show [ Tags Hia
Name =z| Value « ForceMask  * Style Data Type Description Constant
4 ARIO_Unit] {} =) _03Z1:ARIO_3216A035::0 Input data [}
[ ARI0_Uniti.ConnectionFoutted 0 Decimal BOOL 0= Connection OK,1 = Connection failed__|
4 ARIO_Uniti.Data =3 {..) Decimal SINT[10] ARIO Input Modules
4 ARIO_Uniti Data[0] 15 Decimal SINT DIoeN
ARIO_Unit.Data[0].0 1 Decimal BOOL Channel 1
ARIO_Unit Data[0].1 1 Decimal BoOL Channel 2
ARIO_UnitData[0].2 1 Decimal BOOL Channel 3
ARIO_Unit.Data[0].3 1 Decimal BOOL Channel 2
ARIO_UnitData[0].4 0 Decimal BoOL Channel 5
ARIO_Unit1.Data[0].5 0 Decimal BOOL Channel §
ARIO_Unit Data[01.6 0 Decimal BoOL Channel 7
ARIO_UnitData[0].7 0 Decimal B0OL Channel 8
b ARIO_Unit.Data[1] 0 Decimal SINT DioeP
b ARIO_UnitiDatal2] 0 Decimal SINT AI04V1, Channel 1
» ARIO_Unit1.Data[3] 0 Decimal SINT AI0V1, Channel 1
b ARIO_Unit.Data[d] 3 Decimal SINT AIOVY, Channel 2
b ARIO_Unit!.Datal5] 0 Decimal SINT AI04V1, Channel 2
» ARIO_Unit.Date[E] 3 Decimal SINT AIOV1, Channel 3
b ARIO_Unit!.DatalT] 0 Decimal SINT AIO4V1, Channel 3
b ARIO_Uniti.Datale] 1 Decimal SINT AIQ4V1, Channel 4
» ARIO_Unit.Date[9] 0 Decimal SINT AIOV1, Channel 4
> ARIO_UnitO (=3 i} _D32T:ARIO_138DEAC:0:0 Output data M O
«» \Monitor Tags £ Edit Tags |IKS
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6.7. Write the Output Data

Expand the Module Name:O to check the arrangement of the connected output modules.
The output process image is represented as shown in the figure below in the Studio 5000.

Scope: | [IARIO_C_EI_Tes | Shom: Al Tags [
Name [~ Value + ForceMask  + Style Data Type Description Constant
b aROUnG ] 1 1 _D321:ARIO_3216A035:10 Input data O
4 ARIO_UnitO 1 ) _0321:ARIO_138D3EAC:ON0 Output data O
4 ARIO_Unit0.Data {1 {..] Decimal SINTI10] ARIO Output Modules
4 ARIO_Unit:0.Dats 0] 0 Decimal SINT DOCEN
ARIO_Unit:0.Data[0].0 0 Decimal BOOL Channel 1
ARIO_Unit:0.Data[0].1 0 Decimal BOOL Channel 2
ARIO_Unit:0.Data[0].2 0 Decimal BOOL Channel 3
ARIO_Unit:0.Data[0].3 0 Decimal BOOL Channel 4
ARIO_Unit:0.Data[0].4 0 Decimal BOOL Channel 5
ARIO_Unit:0.Data[0].5 0 Decimal BOOL Channel &
ARIO_Unit:0.Data[0].6 0 Decimal BOOL Channel 7
ARIO_Unit:0.Data[0].7 0 Decimal BOOL Channel 8
> ARIO_Unit:0.Dats(1] 0 Decimal SINT DpoceR
> ARIO_Unit:0.Dats(2] 0 Decimal SINT AQOVI, Channel 1
» ARIO_Unit:0.Data(3] 0 Decimal SINT AQO4V1, Channel 1
» ARIO_Unit:0.Data(4] 0 Decimal SINT AQO4Y1, Channel 2
» ARIO_Unit:0.Data(5] 0 Decimal SINT AQO4Y1, Channel 2
» ARIO_Unit:0.Data(6] 0 Decimal SINT AO4Y1, Channel 3
» ARIO_Unit:0.Data(7] 0 Decimal SINT AO4Y1, Channel 3
» ARIO_Unit:0.Data(8] 0 Decimal SINT AOO4V1, Channel 4
» ARIO_Unit:0.Data(9] 0 Decimal SINT AOO4V1, Channel 4
+ [» \Monitor Tags £ Edit Tags <
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6.7.1. Example Usage

How to set the channels to send the output signals
» Module: Digital output module (slot 3)
« Channel range: Channel 1 to 4

1. Expand the Module Name:0.Data[0] and enter 1 to the Value of Module Name:0.Data[0].0 to 3.
(Binary 0000 1111 =15 pec)

7 ContotrTage-A0.C. 2 Testconuten < [
Scope: | [EARID_C_EI_Tes | show: A Tags <[
Name Value « ForceMask  * Style Data Type Description Constant
> ARIO_Unit! [ { _0321:ARIO_3216AD35::0 Input data [}
4 ARIO_UnitO ft £} _D321:ARIO_138D3EAC:0:0 Output data [}
4 ARIO_Unit:0.Data {.} {..] Decimal SINTE10] ARIO Output Modules
4 ARIO_Unit:0 Data[0] ~ 15] Decimal SINT DOGEN
ARIO_Unit:0.Data[01.0 1 Decimal BOOL Channel 1
ARIO_Unit:0.Dat[0].1 1 Decimal BOOL Channel 2
ARIO_Unit:0.Dats[0]2 1 Decimal BOOL Channel 3
ARIO_Unit:0.Data[0]3 1 Decimal BoOL Channel &
ARIO_Unit:0.Data[0].4 0 Decimal BOOL Channel 5
ARIO_Unit:0.Data[0]5 0 Decimal BOOL Channel 6
ARIO_Unit:0.Data[016 0 Decimal BoOL Channel 7
ARIO_Unit:0.Data[0].7 0 Decimal BOOL Channel 8
b ARIO_Unit:0 Data[1] 0 Decimal SINT DO0EP
» ARIO_Unit:0 Data[2] 0 Decimal SINT AQ04V1, Channel 1
b ARIO_Unit:0 Data[3] 0 Decimal SINT AOOAV1, Channel 1
b ARIO_Unit:0 Datal4] 0 Decimal SINT AQ04V1, Channel 2
» ARIO_Unit:0Data[3] 0 Decimal SINT AD04V1, Channel 2
b ARIO_Unit:0 Data[] ) Decimal SINT AOG4V1, Channel 3
b ARIO_Unit:0 Datal7] 0 Decimal SINT AQB4V1, Channel 3
» ARIO_Unit:0 Data[g] 0 Decimal SINT AO04V1, Channel 4
b ARIO_Unit:0 Data[3] 0 Decimal SINT AOO4V1, Channel 4
< [» \Monitor Tags £ Edit Tags |l <

2. The green LEDs light up on channel 1 to 4 indicators of the modules.
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Ladder example

The figure below shows the following operation -

Ll

« Input signals are received to channel 1 to 4 of the digital input module.

« Send the output signals to channel 1 to 4 of the digital output module.

@ Logix Designer - ARIO_C_E| Test [1769-L30ER 31.11] = @ &
% File Edit View Search Logic Communications Tools Window Help
o e alls |l L erslekinEd Gle s
¥ B Run Mode . :
;= Caneler 0K T Path as_ver-titenat92.168.2.10% L 2 (= R T T S DR (kY
| RS m—— B® NoForces >N 4 » ‘Favorites AGGOn _Alrms BT TNPUUOURU  Compare
E 1 (20 e 5 H@ QK R CLLED e e
4 | Controller ARIO_C_EI_Test o E— .
@ Contraller Tags ARIO_Uni1Datal0L.0 ARIO_Unit:0.Datal0].0
Controller Fault Handler = == = ==
Power-Up Handler
4l Tasks Channel 2 Channel 2
4 £% MainTask ARIO_Unt|Data0].1 ARIO_Unt0.Data[o].1
4 1 MainProgram = == = e
& Parameters and Local Tags
& MainRoutine Channel 3 Channel3
Unscheduled ARIO_Unit1Datal0].2 ARIO_Unit0 Datalt].2
4 ] Motion Groups. =
Ungrouped Axes
b Assets Channel & Channel &
i Logical Model ARIO_Unt1Data[0].3 ARD_UntO Daiso]3
4 /O Configuration o
4 (1769 Bus
@ [0] 1768-L30ER ARIO_C_EI Test
4 & Ethemet
(@ 1769-L30ER ARIO_C_EI Test
&) ARIO ARIO_Unit
Watch v &%
78 Curent Routine “| [e
Name =z|~ Scope Value # Force Mask ® Description
ARIO_Unit1.Data[0].0 Controller 1 Channel 1
ARIO_Unit.Data[0].1 Controller 1 Channel 2
ARIO_Unit:.Data[0].2 Controller 1 Channel 2
ARIO_Unit.Data[0].3 Controller 1 Channel 4
ARIO_Unit:0.Datal01.0 Controller 1 Channel 1
ARIO_Unit:0.Data[0].1 Controller 1 Channel 2
ARIO_Unit:0.Datal0]2 Controller 1 Channel 3
ARIO_Unit:0.Data[0]3 Controller 1 Channel 4
< >

« You can create a ladder on the Controller Organizer » Tasks » MainProgram »
MainRoutine

« Click the Watch tab at the bottom of the project file to monitor the /O process data.
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6.8. Download the Program

1. Click the Offline and select the Download.

@ Logix Designer - ARIO_C_E| Test [1769-L30ER 31.11]

File Edit View Search Logic Communications Tools Windo
| X0l

N l © Path AB_VBP-1t15TAM 192, 168.2. 10%

Offline fl. NoForces b, MNoEd
Upload... |
4 | Controller ARIO_C_E|_Test Download

<7 Controller Tags
Controller Fault Handler

Program Mode

Run Mod
Power-Up Handler Hn g
4 Tasks Test Mode
4 i3 MainTask Clear Faults
P L MainProgram T
o To Faults
Unscheduled
4 Motion Groups Controller Properties
Ungrouped Axes | |

2. Select the Download in the pop-up window.

Dewnload X
' Download offiine project 'ARIO_C_EI_Test' to the controller.,
® Connected Contraler:
Name: ARIO_C_FI_Test
Type: 1759-L30ER /A CompactLogix™ 5370 Controller
Path: AB_VBP-1W16%A 192, 168.2.10
Serial Number:  60F64EC4
Security: Mo Protection

The controller is in Remote Run mode. The mode will be changed to
Remote Program prior to download.

DANGER: The contraller being downloaded to is the system time
master. Servo axes in synchronized controllers, in this chassis or
other chassis, may be turned off,

DANGER:: Unexpected hazardous motion of machinery may oceur.

Some devices maintain independent configuration settings that are
notloaded to the device during the download of the controller.

Verify these devices (drives, network devices, 3rd party products)
have been properly loaded before placing the controller into run
mode.

Failure to load proper configuration could result in misaligned data
and unexpected equipment operation.

Cancel Help
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7. DAQMaster

7.1. Monitor the ARIO Unit

1. Connect the CONFIG port of the ARIO coupler to the PC where the DAQMaster is installed.

2. Select the Supported Device List » AUTONICS » ARIO Config to add the ARIO coupler and then
select the Connect » Scan to import the connected ARIO unit. (Comm Mode state)

Do El===]
=a

Pt | vew ot o Loon o ern 5.7 b

§ | santararan )
B | ety

7.1. Monitor the ARIO Unit 75



3. When Selecting the 1/0 List » ARIO Config, the tag list of the connected input/output module is
displayed. Double-click the tag to be monitored to add it on the DAQ List window.

4. The tags are added on the DAQ List window as shown below.

Type Num EH W B
& 8 No.  Device Address  Source Tag Name Type R/W ReadMode Unit calculation
Group B | standard Tag (8)
Anzlog o ARIO Config CMT#0 | 1:DI08N(Point1) | C-MT #0_1:DI08NEPant1) | Digtsl | R | Cont
Digitl 8 ARIO Config CMT#0 | 1:DIOSN(Point2) | C-MT #0_1:DIOSN(Point?) | Digital | R | Cont 5
String o ARIO Config CMT#0 | 1:DIOSN(Point3) | C-MT #0_1:DI0SNPoint3) | Digtal | R | Cont
o o E ARIO Config CMT#0 | 1:DI08N(Point4) | CAMT #0_1:DI0sN(Point4) | Digial | R | Cont .
ARIO Config CAT#0 | 1:DIOGN(Points) | CMT #0_1:DIOBN(PontS) | Digital | R | Cont
ARIO Config C-MT#0 | 1:DIOSN(Point6) | C-MT #0_1:DIOSN(Point 6) Digital | R | Cont ,
ARIO Config CHT#0 | 1:DIOSN(Point7) | CMT #0_1:DI&N(Faint7) | Digital | R | Cont
ARIO Config CMT#0 | 1:DION(Ponts) | CMT#0_L:DIBN(Ponts) | Digital | R | Cont ,
f§ | Advanced Tag (0)
< >| L« >
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5. Double-click the RunTime Screen » Data » (e.g.) Multi Panel to configure the visualized monitoring
screen. A multi-panel window will be created on the DAQ Space window.

Boamaserpro - [EEI=s ron /)

T e e B

FiE e
e
e e
J——
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Hetsgam 2o P

002 Mo btaan G .

armpistrySed g

nddress source

B | sandard a0 (5)

| oo +sospon:

| oo curso | 1:ousipont

| oo 1:otspont
1:otepont

[=|=mEen )
Loon  proversen 35739 ot ISl

e wW Readtiode Ut
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7. When selecting the Project » Run, you can monitor the channel status of the module.

Borcrmar- e

s ver T b [ ——] . |
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7.2. Update the Firmware Version

You can check the firmware (software) version of the coupler on the Comm Mode » Property tab of

the coupler » FW Version in the DAQMaster. To update the coupler’s firmware, you need to select the

Comm Mode » Property tab of the coupler » System configuration.

System Setting X
ARTO-C-ET, Ver 1.12.79

| | ARIO-CEI ~ | download selected firm

Firmware update

Factory reset Factory resst
[v1.12.79]
ARIO-C-EC, ARIO-C-CL, ARIO-C-PN, ARIO-C-PE, ARIO-C-EL, ARIO-C-DN
- active Endian Function
- Improved Data Process

Load firmware file Close

With Internet connection

1. Select the Firmware update to perform the update.
Without Internet connection
1. Download the latest firmware version of the coupler from the Autonics website.
2. Select the Load firmware file to import the downloaded .zip file.
3. Select the latest version of ARIO-C-El at the Firmware version list .

4. Select the Firmware update to perform the update.

7.2. Update the Firmware Version

79
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imensions

8.D

« For the detailed drawings, follow the Autonics website.

« Unit: mm

Coupler
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End module

33

98.4
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9. Specifications

9.1. Electrical/Mechanical Specifications

Max. number of
connectable modules

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

Memory size « Input: 504-byte
« Output: 504-byte

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 Vioc

Current consumption

« The standby and run mode: 200 mA

» The maximum load: 400 mA (at coupler max. load)

Field network
connection

RJ45X 2

DAQMaster connection

USB 2.0 type Micro B

Installation method

DIN rail mounting

Material Terminal: PA6, Body: MPPO, Base: PA6, POM
Unit weight ~165¢g
(packaged) (=~ 265g)

9.1. Electrical/Mechanical Specifications
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9.2. Environmental Conditions

Insulation resistance

=100 MQ (500 Voc megger)

Dielectric strength

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 (for 1 minute)
ineach X, Y, Z direction for 1 hour

Vibration 0.5 mm double amplitude at frequency of 10 to 55 Hz (for 1 minute)

(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)
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10. Communication Interface

10.1. Ethernet

Ethernet standard 100BASE-TX

Cable spec. The cable approved by ODVA or meets at least Cat 5e
Transmission rate 10/100 Mbps

Cable length <100m

Protocol EtherNet/IP

Connection object Explicit messages, 1/0 messages

Number of nodes Depends on the network configuration

Address settings Hexadecimal rotary switches, DAQMaster

Topology Bus, Line, Star

EDS file Download the EDS file on our Autonics website

01) The transmission rate is determined after performing Auto-negotiation depending on the network
quality.

10.2. ABUS
Transmission rate 4 Mbps
Topology Bus, Drop Line
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