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Preface

Overview
Thank you for choosing Astraada A-Series /O system.

Astraada A-Series 1/O system adopts a modular structure, featuring flexible configuration, reliable signal
transmission, and robust mechanical design. The system supports connection to various standard
communication networks, delivers microsecond-level response performance, and offers a wide range of
functional modules to meet diverse industrial automation application requirements. It also improves
control cabinet space utilization and is suitable for building cost-effective, customized control systems.

Target audience

Personnel with professional electrical knowledge (such as qualified electrical engineers or personnel with
equivalent knowledge).

Documentation access
This manual is not delivered with the product. To obtain an electronic version of the PDF file, you can:

Visit our website (https://www.astor.com.pl/wsparcie.html), choose Astraada > Astraada A-Series, enter
a keyword, and download the manual.

Scan the QR code on the product housing > Astraada A-Series IO > Download the manual.

Change history

Due to product version upgrade or other reasons, this document will be updated from time to time
without notice.

) Release ..
Version Change description
date

Adjusted the document structure.
Updated the input specifications of section 5.5.2 Digital input
module-AS71DI32.

® Revised the power supply specifications in sections 5.5.12 Digital
input/output module-AS71DT08.

® Revised the wiring diagrams in sections 5.5.16 Counting and
measurement module-AS71ANO02, 5.5.17 Counting and
measurement module-AS71IN02, 5.5.18 Counting and
measurement module-AS71INO1, and 5.5.19 Dual-channel pulse

V1.4.1 June 2026 output control module-AS71PUOC.

® Added section 5.5.21 Serial communication module-AS71COM2,
section 6.1.8 Bridge measurement module
(AS71BRG1&AS71BRG2), section 6.1.9 Pulse module
(AS71PUQOCQ), section 6.1.10 Serial communication module
(AS71COM2), section 6.2.1.2.7 AS71COM2 serial communication
module, and section 8.2 Serial communication module exception
code description.

e Added section 6.3.1.2.8 AS71COM2 serial communication
module.

J
V1.2.1 azrz)l;aSry e  First release
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1 Safety precautions

1.1 What this chapter contains

Read this manual carefully and follow all safety precautions before moving, installing, operating and
servicing the product. Otherwise, personal injury, equipment damage, or even death may be caused.

We shall not be liable or responsible for any personal injury, equipment damage, or even death caused
due to failure to follow the safety precautions.

1.2 Safety level definition

To ensure personal safety and avoid property damage, you must pay attention to the safety symbols and
warnings in the manual.

Warning e
Name Description
symbols
ﬁ Severe personal injury or even death can result if related requirements
Danger
are not followed.
. Personal injury or equipment damage can result if related
A Warning ) Jury or equip g
requirements are not followed.

1.3 Personnel requirements

Trained and qualified professionals: People operating the equipment must have received professional
electrical and safety training and obtained the certificates, and must be familiar with the procedures and
requirements for equipment installation, commissioning, operation, and maintenance, and be able to take
measures to avoid or handle emergencies.

1.4 Safety guidelines

General principles

® Only trained and qualified professionals are allowed to carry out related
operations.

® Do not perform wiring, inspection or component replacement when power
supply is applied. Ensure that all the input power supplies are disconnected
before wiring and inspection.

® The product is designed for use in indoor electrical environments of Overvoltage
Category Il. Ensure that the power supply system of the product has lightning

A protection devices to prevent lightning overvoltage from being applied to the

power input or signal I/O terminals of the product so as to avoid equipment

damage.

® Do not modify the product unless authorized; otherwise fire, electric shock or
other injury may result.

®  Prevent metal scraps, copper wires, screws, cables, and other conductive objects
from falling into the product.

® Do not contact the product with damp objects or body parts. Otherwise, electric
shock may result.

202606 (V1.4) 1
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Moving
® Select appropriate tools for product delivery, and take mechanical protective
A measures like wearing safety shoes and working uniforms to avoid personal
injury.
®  Protect the product against physical shock or vibration.

Installation

® Do not install the product on flammable materials. Keep flammable materials
A away from the product, and prevent them from adhering to the product.
Do not operate the product if it is damaged or has missing components.

Install the product in a lockable control cabinet with IP20 or higher protection to

prevent accidental contact by personnel without relevant knowledge of electrical

equipment, which may result in equipment damage or electric shock. Only

personnel who have received related electrical knowledge and equipment

operation training can operate the control cabinet.

A ® During installation, ensure that all modules are securely connected and fixed in

place to prevent communication failures, detachment, or other problems during

operation due to loose connections.

®  After installation, check and ensure that the product vents are not blocked.
Otherwise, poor heat dissipation may cause excessive internal temperature,
causing the chips to burn out and leading to system control faults or unintended
operation.

Wiring
®  Before wiring, clearly understand the necessary information including interfaces,
power supply types, and specifications, and comply with relevant standards and
requirements to ensure that the system wiring is correct.
A ® To ensure personnel safety and safe equipment operation, reliably ground the
product using cables with proper diameters and specifications.
® Route the control signal and communication signal cables separately from

cables with strong interference such as power cables.
Apply fastening means to long-distance or heavy cables.

Cut off all power supplies connected to the product before performing wiring.

Before power-on for running, ensure that each module terminal cover is properly

installed in place after the installation and wiring are completed. This prevents a

A live terminal from being touched. Otherwise, physical injury, equipment fault or

misoperation may result.

® Install proper protection components or devices when using external power
supplies for the product. This prevents the product from being damaged due to

external power supply faults, overvoltage, overcurrent, or other exceptions.

Commissioning and running
® Before power-on for running, ensure that the working environment of the
product meets the requirements (see 3.1.2 Installation environment and site for
details), and a protection circuit has been designed to protect the product so
that the product can run safely even if an external device fault occurs.
A ® Do not damage the product's output units, such as relays and transistors;
otherwise, their outputs may no longer be controllable to the ON or OFF state.

®  For modules or terminals requiring external power supply, configure external
safety devices such as fuses or circuit breakers to prevent damage caused due to
external power supply or device faults.

202606 (V1.4) 2
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Commissioning and running

® In the external circuit of the product, provide an emergency braking circuit, a
protective circuit, an interlock circuit for forward/reverse operation, and upper
and lower position limit interlock switches to prevent machine damage.

® To ensure the safe running of equipment, design external protection circuits and
safety mechanisms for output signals related to major accidents.

® Design appropriate external control circuits to ensure proper equipment
operation, as a controller system fault may cause outputs to become
uncontrollable.

Maintenance, servicing, and component replacement

® Keep the product and its components away from combustible materials, and
prevent combustible materials from adhering to them.

®  Before carrying out product maintenance or component operations, cut off all
power supplies connected to the product.

A ® During maintenance, servicing, or component replacement, prevent metal
scraps, copper wires, screws, cables and other conductive parts from falling into
the interior of the product.

® During maintenance and component replacement, take proper anti-static
measures on the product and its internal parts.

Note ®  Use proper torque to tighten screws.

Disposal
ﬁ ® The product contains heavy metals. Dispose of the product as industrial waste
|

when it is scrapped.

® Dispose of a scrap product separately at an appropriate collection point but do
not place it in the normal waste stream.

202606 (V1.4) 3
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2.1

2 System overview

System introduction

The Astraada A-Series 1/0O system is a remote /O expansion solution designed for signal acquisition and
signal distribution control, applicable to a wide range of industrial automation applications. Featuring an
open and modular architecture, the system supports multiple mainstream industrial fieldbus protocols
and offers flexible configuration options, enabling seamless integration with various PLCs and controllers.

By importing the device description file, module configuration can be completed directly within a
third-party controller or supervisory system, eliminating the need for dedicated configuration software.
The system is equipped with a 100 Mbps backplane bus and supports microsecond-level I/O refresh,
enabling high-speed data exchange.

The product adopts a press-fit connection structure and 5 pin gold-plating process, providing excellent
corrosion resistance and contact reliability. The entire series is coated with conformal coating to adapt to
harsh operating conditions. With a compact module structure and a thickness of only 12 mm, it effectively
saves control cabinet space. The PUSH IN wiring method improves wiring efficiency and supports fast
tool-free installation. Clear module identification and intuitive status indicators make identification and
maintenance easier.

2.2 System composition

The A-Series 1/0O system consists of couplers supporting different communication protocols and various
functional modules, such as digital, analog, temperature acquisition, counter, and encoder modules. These
components can be flexibly combined and configured according to actual application requirements.
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3 Installation

3.1 Installation preparation

3.1.1 Installation precautions

Before installation

®  Make sure all product modules have been powered off before installation.

Before installation, check the planned overall system dimensions to ensure that
A there is sufficient space to accommodate all modules. The module shall be
installed in a control cabinet, with at least 50 mm of clearance around it to
ensure proper heat dissipation of the hardware system.

During installation
e During installation, use parts that meet the requirements, such as screws and

washers.

A e During installation, prevent wire clippings, debris, screws, and other objects
from falling into the product. Otherwise, short circuits may occur, or heat
dissipation may be impaired.

After installation

e  Ensure that the connected communication cables and terminals are securely
fastened.

®  Ensure that the rail on which the module is mounted is securely fixed.
Ensure that power cables and signal cables are routed separately and arranged

A neatly inside the cabinet to avoid disorderly wiring that may affect heat
dissipation.

e After installation, remove the sticker from the module ventilation holes to
ensure proper heat dissipation.

o After installation, check the air circulation around the module.

3.1.2 Installation environment and site

Check the installation environment and ensure that the environment meets the working conditions of all
the components of the product, which include temperature, humidity, dust and corrosion protection
requirements before installation.

[ Environment requirements

Environment Requirement

-20 °C-55 °C
There is no sudden temperature change.

Temperature ® When the product is installed in an enclosed space rated 1P20,
such as a cabinet, use a fan for ventilation and heat dissipation if
N % necessary.
Humidity ® 5-95% RH, no condensation

202606 (V1.4) 5
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[ Site requirement
Site Requirement
e No strong electric field, strong magnetic field, or direct sunlight
. e No dust, conductive powder such as iron powder, oil mist, salt, or
Indoor, RS .
wees organic solvent
overvoltage
category |l ' @ e No corrosive or flammable gases
§ . & e No direct vibration or transmitted shock acting on the product.
FIFIF7IF7 777

3.1.3 Installation space

Reserve sufficient clearance above and below the module from the cabinet and other components to
facilitate product replacement, ventilation, and heat dissipation.

Figure 3-1 Installation space (unit: mm)

g ==

R, i i @

3.2 DIN rail model selection

You can refer to the following table to select the applicable DIN rail model.

Model Length x Depth (unit: mm) Fixing screw
TH35-7.5Fe 35x7.5 M4
TH35-7.5A1 35x7.5 M4
TH35-15Fe 35x15 M4

Figure 3-2 DIN rail installation dimensions (unit: mm)

ONGl ON&E irselidiontat (sarpoicks)

\

c@@N@@&@)\)@@o))@@ 9

\ A\ A\
N N N N .
i ©) i 12D i 12D i 2D i &)

#Note: To ensure the strength of the DIN rail, install the user-provided DIN rail mounting bolts within 30
mm from each end of the DIN rail (for details, see Figure 3-2), and ensure that the spacing between two

adjacent bolts does not exceed 200 mm.
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3.3 Installation procedure

The installation steps are as follows.

Step 1 Slide the right end cover of the communication coupler forward and remove it.

End cover

Step 2 Align the communication coupler module with the DIN rail and press inward until the module
engages with the DIN rail (there is a noticeable sound of engagement when installed in place).

DIN rail

202606 (V1.4) 7
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Step 3 Align the connecting rails of the module to be installed with the slide rails of the module already
secured to the DIN rail, and push it inward until the module with the connecting rails engages
with the DIN rail (there is a noticeable sound of engagement when installed in place).

Connecting
rail

e

e\
[
|

W
|

Il

End cover

#Note: The metal pins on the last I/O module must not be exposed outside.

202606 (V1.4) 8
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Step 5 Install one rail fixing clip at each end of the module assembly to prevent the module assembly
from sliding sideways.

inliy| inliy|

.55 ]

Hmm:gﬁ§g

]

[

— = | =TT (= —
Ol [l|88|88|85 88|88 O
— | RS
IRUE LR
O 58/55/58/88/88| |
Olr_1 | |B8|BBl88/8888] |O
~ €5|56/66/56/68| |7
#x0i| | |EE|EE|BE|B8 |68
B L Il
Railfixing clip End cover

Note:
®  For product installation dimensions, see Appendix A Product dimensions.

® Remove the end cover before installing the modules, and install the end cover on the
rightmost module when the modules are installed.

®  After the module is installed, the DIN rail locking latch automatically engages. If the latch
does not lock automatically, press the top of the locking latch toward the DIN rail to secure
the module in place.

e The rail fixing clips are user-supplied.
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3.4 Disassembly procedure

The disassembly steps are as follows:

Step 1 Loosen the rail fixing clip to ensure that there is sufficient clearance to pull away the module from
the DIN rail.

# Note: The rail fixing clips are user-supplied.

Step 2 Use a flat-head screwdriver or a similar tool to pry up the upper and lower rail latches.

Flat-head screwdriver

Rail latch

#Note: Refer to 3.3 Installation procedure to remove the end cover.

202606 (V1.4) 10
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4 Wiring

4.1 Wiring requirements

Before wiring, ensure that all external power supplies have been cut off.

After completing the wiring, ensure that the terminal cover on top of the module is properly installed
before powering on or operating the module. Otherwise, electric shock or incorrect operation can
result.

Before wiring, check the rated voltage and terminal configuration according to product specifications
to ensure safe wiring. Connecting a power supply that does not match the ratings or wiring the
product incorrectly may cause fire or product damage.

Tighten the screws to the specified torque. If screws are loose, short circuit, fire, or incorrect
operation may result.

Note: Do not overtighten terminal screws. Otherwise, the screws or modules may be damaged, or
the screws may fall off, resulting in short circuits or faults.

Ensure that there are no foreign objects, such as metal shavings or wiring residues, inside each
module. The foreign objects may cause short circuit, fire, or incorrect operation.

4.2 Grounding requirements

] Power cable grounding
e  Ensure proper independent grounding.
e Use a grounding cable with a cross-sectional area of > 2 mm? and a length of < 30 cm, and connect
the grounding terminal of the power supply module to ground D,
e If the grounding point is close to the product, ensure that the grounding cable is secure.

L] Shielded cable grounding

Use shielded cables for cables transmitting sensitive signals, such as analog 1/0O, RS485, and EtherCAT
signals.

The grounding point should be as close as possible to the module.

For the exposed shield after a section of the outer sheath of the shielded cable is stripped, connect it
to the conductive backplane with the largest possible contact area to ensure good grounding
contact.

4.3 Cable specifications

Applicable cable size

Cable material . American Wire Crimping tool
GB size (mm?2) Gauge (AWG)
0.3 22
Tubular cable 0-> 20 L
lug 0.75 18 Use a proper crimping tool.
1.0 18
1.5 16
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#Note:

e The cable sizes applicable to the tubular cable lugs in the table above are for reference only and can
be adjusted based on actual conditions.

e  When using other tubular cable lugs, crimp stranded cables according to the following processing
dimension requirements:

// 8-10 mm

\ |<\ “\\\ /__

/

Below 1.6 mm (except grounding terminals) JF g

elow 2.4 mm (except grounding terminals
Below 2.0 mm (grounding terminals) ( pe e )

Below 2.7 mm (grounding terminals)

202606 (V1.4) 12
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5 Product specifications

5.1 Overview

This chapter provides a detailed description of the design, functions, interfaces, hardware specifications,
software specifications, and environmental requirements of the communication couplers and I/O modules

in the A-Series I/O system.

5.2 Basic information

Model |Ordering code Description Applicable to
L Applicable to ASTRAADA and
C t ler, EtherCAT, | .
AS71ETC | 11016-00005 | O nication cOUpIen EME-AL iy ird-party EtherCAT master
24 VDC, RoHS .
devices
AS71PNS | 11016-00012 Communication coupler, PROFINET, Appllcable to PROFINET master
24 VDC, RoHS devices
AST1EIP | 11016-00018 Communication coupler, Applicable 'to EtherNet/IP
EtherNet/IP, 24 VDC, RoHS master devices
ASTITCP | 11016-00029 Communication coupler, Modbus |Applicable 'to Modbus TCP
TCP, 24 VDC, RoHS master devices
Digital input module, 16 channels, .
Applicable to ASTRAADA
AS71DI6 | 11016-00004 |source/sink, 500 mA @ 24 VDC, | PP coPie i@
A-Series
RoHS
Digital input module, 32 channels, .
Appl I ASTRAADA
AST1DI32 | 11016-00016 |source/sink, 500 mA @ 24 VDC, | PPicableto AS
A-Series
RoHS
Digital output module, 16 channels .
Applicable to ASTRAADA
AS71DO16| 11016-00006 |of PNP transistor output, 500 mA @ Ap_f 'rcla ete
24 VDC, RoHS eries
Digital output module, 32 channels .
Applicable to ASTRAADA
AS71D032| 11016-00013 |of PNP transistor output, 500 mA @ Apg’e'rcizs et
24 VDC, RoHS
Digital output module, 8 channels .
Applicable to ASTRAADA
AS71DOR8| 11016-00009 |of relay outputs, dry contacts, 3 A @ ApSpeIrci:s et
30 VDC/250 VAC; RoHS
Analog input module, 4 channels,
AST1AINA | 11016-00011 16-bit resolution, room Appllc.able to ASTRAADA
temperature accuracy +0.1% FS, A-Series
RoHS
Analog input module, 8 channels,
I i |, 16-bi luti Applicabl ASTRAADA
AS7T1AIVS | 11016-00026 voltage signal, 16-bit resolution, pp |§ab eto AS
room temperature accuracy +0.15%|A-Series
FS, RoHS
Analog |r?put modu!e, 8 char?nels, Applicable to ASTRAADA
AS7TAIC8 | 11016-00027 |current signal, 16-bit resolution, A-Series
room temperature accuracy +0.15%

202606 (V1.4)
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Model |Ordering code Description Applicable to
FS, RoHS
Analog output module, 4 channels,
16-bi lution, Applicabl ASTRAADA
AS71A0U4| 11016-00008 6-bit resolution, room pp |Fabe to AS
temperature accuracy +0.1% FS, A-Series
RoHS
Resistance temperature detector
AS71RTDA4| 11016-00007 (RTD) rﬁodule, 4 Fh'annels, 24-bit Appln?able to ASTRAADA
resolution, sensitivity 0.1 °C/°F, A-Series
RoHS
Thermocouple module, 4 channels, .
Applicable to ASTRAADA
ASTITHC4| 11016-00010 [24-bit resolution, sensitivity ApSpeIrci:s e
0.1 °C/°F, RoHS
Digital input/output module, 16
channels of input and 16 channels |Applicable to ASTRAADA
AS71DT16 | 11016-00015
of output (PNP), 500 mA @ 24 VDC,|A-Series
RoHS
Bridge measurement module,
AS71BRG1 | 11016-00030 4-/6-W|re resistor brldge sensor Appllc'able to ASTRAADA
input, 1 channel, 24-bit, 5 VDC, A-Series
RoHS
Bridge measurement module,
4-/6-wire resistor bridge sensor Applicable to ASTRAADA
AS71BRG2| 11016-00031
input, 2 channels, 24-bit, 5 VDC, A-Series
RoHS
AS71PWRR| 11016-00028 Power feed module, 24 VDC input, 5 Appllc'able to ASTRAADA
VDC 2.5 A output, RoHS A-Series
ASTIANO2 | 11016-00022 SSI absolute encoder input module, Appllc'able to ASTRAADA
2 channels, 24 VDC, 2 MHz, RoHS |A-Series
Incremental encoder input module, .
Applicable to ASTRAADA
AS71INO2 | 11016-00019 |2 channels, 24 V single-ended, 200 | P ca0'€ ¥
A-Series
kHz, RoHS
Incremental encoder input module, .
Appl I ASTRAADA
AS71INO1 | 11016-00021 |1 channel, 5 VDC differential, 2 Apspelrci:sbe to AS
MHz, RoHS
Digital input/output module, 8
channels of input and 8 channels of |Applicable to ASTRAADA
AS71DT 11016-0004
> 08 016-00045 output (PNP), 500 mA @ 24 VDC, |A-Series
RoHS
I/0 module, pulse output control, 2|Applicable to ASTRAADA
ASTTPUOC | 11016-00025 channels, 24 VDC, RoHS A-Series
I/0O module, serial communication
module, 2 channels, configurable Applicable to ASTRAADA
AS71COM2| 11016-00056 |RS485/RS232, supports master, PP

slave, and free protocol
communication, RoHS

A-Series

202606 (V1.4)
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5.3 Environmental requirements

Item Specifications

Working environment
temperature

-20 °C—+55°C

Working environment
relative humidity (RH)
Storage temperature |-40 °C—+70 °C
Storage environment

< 95% RH, no condensation

< 90% RH, no condensation

RH
Air No corrosive gas
Altitude Lower than 3000 m
Pollution degree Below degree 2
Immunity Power lines: 2 kV, compliant with IEC 61000-4-4

Overvoltage category |Category Il
EMC immunity Zone B, compliant with IEC 61131-2
Vibration resistance |Compliant with IEC 60068-2-6
Shock resistance Compliant with IEC 60068-2-27
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5.4 Communication coupler

5.4.1 EtherCAT communication coupler—AS71ETC

Figure 5-1 AS71ETC appearance

A | ASTRAADA

Unit power supply

Power supply for
unwired terminal

] [ 24V | 24V
L ov | ov
PE | PE

=

& C€

ASTOR Sp. z o.o0.

www. astraada. com Made in china

1<
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Figure 5-2 Component diagram

Status
indicator

Type-C
interface

EtherCAT
interface

24V power
interface

A | ASTRAADA

AS71ETC
EtherCAT ™

Table 5-1 Component description

Name

Color

Silkscreen

Description

Power supply
indicator

Green

PWR

Off: The power connection is abnormal.
On: The power connection is normal.

Run indicator

Green

RUN

Off: The communication coupler module is in the INIT
state.

Blinking: The communication coupler module is in the
Pre-Operational state.

Single flash: The communication coupler module is in the
Safe-Operational state.

On: The communication coupler module is in the
Operational state.

Fault indicator

Red

ERR

Off: The EtherCAT communication is in the normal state.
Blinking: An invalid EtherCAT state transition command
has been received.

Single flash: Network disconnection or a communication
coupler module synchronization error has occurred.
Double flash: An EtherCAT communication watchdog
error has occurred.

Bus fault
indicator

Red

SF

Off: The device is operating normally.
Blinking: Configuration error occurs.
On: A communication coupler FPGA fault occurs.

Type-C interface

Used for single-board software upgrade

supply interface

EtherCAT IN: EtherCAT input port
interface OUT: EtherCAT output port
24\ power

24 VDC power input interface of module

202606 (V1.4)
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L Terminal definition
Diagram Left signal Left terminal | Right terminal | Right signal
24V 24V 24V 24V
ov GND GND ov
an PE PE an
u Terminal wiring
Unit Power Tﬁ 24V | 24V »—f> Power supply for
supply g fo unwired
(24VDC) —L« ov oV »—ﬁ> terminal
s
u Hardware specifications
Item Specifications

Rated input voltage |24 VDC (20.4 VDC-28.8 VDC)
Rated input current |0.8 A (Typical value at 24 VDC)
Rated backplane bus
output voltage
Rated backplane bus

5VDC (4.75 VDC-5.25 VDC)

2.5 A (Typical value at 5 VDC)
output current

Isolation The input power is not isolated.

Power suppl . : .
PPYY Protection against overcurrent, reverse connection, and surges

protection
L] Software specifications
Item Specifications
Supports EtherCAT alias access. The station alias can be configured
. through the configuration interface, with an alias range of 1-65535.
Alias access

#Note: The expansion modules connected downstream of the EtherCAT
communication coupler do not support alias access or setup.

Input/output PDO data

. Max. 768 bytes
size

| t/output mailb
nput/output mailbox Max. 128 bytes

size
Max. number of 16
expansion modules
S ted min.
upported min 512 s

synchronization interval
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5.4.2 PROFINET communication coupler—AS71PNS

Figure 5-3 AS71PNS appearance

A | ASTRAADA

Unit power supply

Power supply for
unwired terminal

— | 24v |24y
1 ov | ov
PE | PE

ASTOR Sp. z o.o0.

www. astraada. com  Made in china

1<
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Figure 5-4 Component diagram

3
<
Status g
indicator -
(7]
<
<
Type-C
interface

PROFINET
interface

24V power
interface

Table 5-2 Component description

Name Color |Silkscreen Description

Power supply Green PWR Off: The power connection is abnormal.

indicator On: The power connection is normal.
Off: Initial state
Fast blinking: Waiting for connection/Connecting

Run indicator Green RUN Slow blinking: Safety mode
On: The communication is normal
Off: Normal
Fault indicator Red ERR  |Fast blinking: Communication fault
Slow blinking: Expansion module error
Bus fault Off: The device is operating normally.

Red SF Blinking: Configuration inconsistency
On: Expansion function fault
Type-C interface |Used for single-board software upgrade
PROFINET P1: PROFINET interface 1
interface P2: PROFINET interface 2
24 V power

indicator

24 VDC power input interface of module

supply interface
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L Terminal definition
Diagram Left signal Left terminal | Right terminal | Right signal
24V 24V 24V 24V
ov GND GND ov

an PE PE an

u Terminal wiring

Unit Power » 24V | 24V "—~> Power supply for
supply F Lo unwired

(24VDC) 4 OV | OV e —» terminal

r'dl A

Item Specifications
Rated input voltage |24 VDC (20.4 VDC-28.8 VDC)
Rated input current |0.8 A (Typical value at 24 VDC)

Rated backplane bus
output voltage
Rated backplane bus
output current

Isolation The input power is not isolated.
Power supply
protection

u Hardware specifications

5VDC (4.75 VDC-5.25 VDC)

2.5 A (Typical value at 5 VDC)

Protection against overcurrent, reverse connection, and surges

L] Software specifications

Item Specifications

Communication mode |RT mode
Min. communication
period
I&M data From I&MO to I&M3

PROFINET version  |V2.43
Expansion capability [Supports up to 16 modules
Number of PROFINET
interfaces
PROFINET switch
function

1T ms

Supports networking

Supported open
Industrial Ethernet  [TCP/IP, SNMP, and LLDP
protocols

Alarm/Diagnosis/Status
information
Physical layer T100BASE-TX

10 Mbit/s (standard Ethernet)

100 Mbit/s (PROFINET)

Transmission mode  |Full duplex

Supports uploading local diagnostic codes to the PLC.

Communication rate
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Item

Specifications

Topology structure

Line, star, or tree topology

Transmission medium

Category 5e or higher network cable

Transmission distance

Distance between two nodes: < 100 m

Startup with priority

Reserved

Port disabling

Not supported

Device replacement
without configuration

Supported (PN module of the same type)

Restoring factory
settings

Supported

202606 (V1.4)
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5.4.3 EtherNet/IP communication coupler-AS71EIP

Figure 5-5 AS71EIP appearance

A | ASTRAADA

Unit power supply

Power supply for

unwired terminal

24V

24V

M

oV

oV

PE

PE

ASTOR Sp. z 0.0.

www_astraada.com

Made in china

I3
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Figure 5-6 Component diagram

Status <
v Q
indicator P
<
o
™=
(]
=
ASTIEIP Q&
EtherNet/IP
Type-C
interface
EtherNet/IP
interface -
24V
GND | GND
E | PE
24V power

interface

Table 5-3 Component description

Name Color |Silkscreen Description
Po.we.r supply Green PWR Off: The power connect‘ion .is abnormal.
indicator On: The power connection is normal.

Off: No IP address configured, no Ethernet connection.
Green NS R |Blinking (1 Hz): Not connected.
Steady on: Connected.

Network status
indicator

Off: The network is working properly.

Net k stat
erwork statis Red NS E  [Blinking (1 Hz): Connection timed out.

indicator Steady on: Duplicate IP address
Off: The device is normal.
Bus fault Blinking (1 Hz): Configuration error occurs.
o Red SF Blinking (0.5 Hz): Exception in communication coupler
indicator

MPU device initialization.

On: A communication coupler FPGA fault occurs.
For functions such as single-board software upgrades, EDS file export, and
IP/MAC address configuration

Link indicator

Type-C interface

Green P1, P2 |Off: Ethernet connection is not established.
EtherNet/IP On: Ethernet connection is successful.
interface ACK indicator

Yellow P1, P2 |Off: There is no data exchange.
On: There is data exchange.

24 V power

. 24 VDC power input interface of module
supply interface
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u Terminal definition
Diagram Left signal Left terminal | Right terminal | Right signal
24V 24V 24V 24V
ov GND GND ov

an PE PE

<

u Terminal wiring
Unit Power » 24V | 24V 1>—~> Power supply for
supply F unwired
(24VDC) I ov oV e/ terminal
relel
u Hardware specifications
Item Specifications

Rated input voltage |24 VDC (20.4 VDC-28.8 VDC)

Rated input current |0.8 A (Typical value at 24 VDC)

Rated backplane bus

5VDC (4.75 VDC-5.25 VDCQ)
output voltage

Rated backplane bus

2.5 A (Typical value at 5 VDC)
output current

Isolation The input power is not isolated.
Power supply . . .
. Protection against overcurrent, reverse connection, and surges
protection
u Software specifications
Item Specifications
Fieldbus protocol EtherNet/IP
Fieldbus rate 10/100 Mbps, auto-negotiation, full duplex
Max. number of 1O 32
expansion modules
Max. number of
504 bytes

output/input bytes

Network topology |Line, star, tree, or ring topology

202606 (V1.4)
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5.4.4 Modbus TCP communication coupler-AS71TCP

Figure 5-7 AS71TCP appearance

A | ASTRAADA

Power supply for
Unit power SI.Ipph'F unwired terminal

— 124V | 24V
T ov |ov
PE | PE

& (€

ASTOR Sp. z 0.0, }1
|

www astraada. com Made in china
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Figure 5-8 Component diagram

Status
indicator

A | ASTRAADA

AS71TCP
Modbus TCP

Type-C
interface

ModbusTCP
interface

24V power
interface

Table 5-4 Component description

Name Color |Silkscreen Description

Power supply indicator

Green PWR  |Off: The power connection is abnormal.

On: The power connection is normal.

Network operation status indicator

Off: Not connected to the network.

Blinking (500 ms): Waiting for connection/Connecting.
On: The communication is normal.

Green RUN

Network error status indicator

Status indicator Off: The network is working prc?perly.
Red ERR Blinking (500 ms): The network is disconnected abnormally
after successful connection.

On: IP conflict.

System fault indicator

Off: The device is normal.
Red SF Blinking (500 ms): Configuration error occurs.
Blinking (1000 ms): Exception in communication coupler

MPU device initialization.

On: A communication coupler initialization failure occurs.

For functions such as single-board software upgrades, EDS file export, and
IP/MAC address configuration
Link indicator
Green P1, P2 |Off: Not connected to the network.
Modbus TCP On: Connected to the network.
interface ACK indicator
Yellow P1, P2 |Off: There is no data exchange.
On: There is data exchange.

Type-C interface

24V
Power 24 VDC power input interface of module
supply interface
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Terminal definition

Diagram Left signal Left terminal | Right terminal | Right signal
24V 24V 24V 24V
ov GND GND ov

an PE PE

&S

Terminal wiring

Unit Power r' 24V | 24V +—i» Power supply for
supply 3 P unwired
0DC) L4 OV | OV ¢ i» terminal

#Note:

J7—<'¢ Zan

® The terminal PE needs to be well grounded through a cable, and the ground resistance is less than 4 Q.

® Configure an independent system power supply for the coupler whenever possible to avoid sharing it
with the external field power supply of expansion modules.

Hardware specifications

Item

Specifications

Rated input voltage

24 VDC (-15%—+20%)

Rated input current

08 A

Rated backplane bus
output voltage

5VDC (4.75 VDC-5.25 VDQ)

Rated backplane bus
output current

2.5 A (Typical value)

Isolation

No

Power supply

protection

Protection against reverse connection and overcurrent

Software specifications

Item

Specifications

Max. number of client
connections

TCP Keepalive

Enabled

Supported function
codes

01, 02, 03, 04, 05, 06, 15, 16, 23

IP address settings

Set through the Astraada A-Series |0 Studio software

Diagnostic function |Supported

Physical layer T00BASE-TX
Communication rate |10/100 Mbps, auto-negotiation
Transmission mode  |Full duplex

Topology structure

Line, star, or tree topology

Transmission medium

Category 5e or higher network cable

Transmission distance

Max. segment length is 100 m.

202606 (V1.4)
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5.5 1/0 module

5.5.1 Digital input module-AS71DI16

Figure 5-9 AS71DI16 appearance

A | ASTRAADA

DI1 1 DI11

DIZ 2 DI1Z2

| bw | o | oo
CE
e

_l__ D13 3 | DI13 —
= DI4 4 DI14

PNP |\nw;_
DI5 5 DIl5

DI6 | 6 | DIl6
p17 | 7 | p117

S5 8 SS

B el
& (¢ ]

ASTOR Sp. z o.o0. D f i

www. astraada. com Made in china —
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Figure 5-10 Component diagram

Status indicator

Signal indicator

AS71DI16

Color meaning

=5 =]
% m- cw

User terminal

WP N>
wm % ~°w%

P>

>0

(233
o

553 oP

ﬂ: :
> Off
OW

Table 5-5 Component description

Name Color | Silkscreen Description
Power-on/Run status indicator
On: The module is running.
Yellow- L . .
reen R Slow blinking (500 ms): The module is establishing
g communication.
Status . -
. Off: The module is not powered on or it is abnormal.
indicator —
Module fault indicator
Red E Fast blinking (100 ms): The module is offline.
Slow blinking (500 ms): Incorrect parameter settings.
Off: The module works normally.
Input signal indicators (corresponding to each input
Signal 00-07 |channel)
L Green . . .
indicator 10-17  |On: The input is active.
Off: The input is inactive.
User terminal|l/O terminals for external wiringModule hot swapping
-: Analog input (voltage, current,
: Digital input
Colgr - 9 I P  rel thermocouple, RTD)
meaning : Digital output (source, sink, rela
9 put( Y) -: Analog output
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u Terminal definition

Diagram Left signal Left terminal | Right terminal | Right signal

I — DIO A0 BO DI10

DI1 Al B1 DI11

?? DI2 A2 B2 DI12
A B
2 2
A?’?B DI3 A3 B3 DI13
3 3
S DI4 A4 B4 DI14
A?Ff,
© ©5 DI5 A5 B5 DI15
Qi % 5

DI6 A6 B6 DI16
ﬁ??a
7 7

DI7 A7 B7 DI17
e

A B ] ss A8 ce -
u Terminal wiring
o o DO _
Avs(
>

Opt | —
ptocoupler —
isolation 3
~—
— o o DT L | B,
}E?‘@ =

L |-
Optoco_upler Q)
.’—O/GL‘W)—'\/\/\/— isolation — —
§§+}: Q.
- =
L |- n

Optocoupler

isolation C
~—

—
Ayl
// 777777 ™\ // 777777 ™\
24VDC 24VDC |

| \

| |

I ! - Ss Optocoupler
|

‘\ _-”T ) \ ) isolation

Sink input Source input
u Power supply specifications
Item Specifications
Busi t ted
s INPUE POWETTAtES 15 \pe (4.75 vDC-5.25 VDC)
voltage
Busi t ted
us INPUt POWETTAEd 1154 mA (Typical value at 5 VDC)
current

Module hot swapping [Not supported
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Input specifications

Item Specifications
Input type Digital input
Input mode Source/Sink
Input channel 16

Input voltage class

24 VDC £10% (21.6 VDC-26.4 VDC)

Input current (Typical)

7 mA (Typical value at 24 VDC)

ON voltage >15V
OFF voltage <5V
Hardware ON/OFF 100 pis
response time
Software filter time  |Supported
Input resistance Reference value about 3.4 kQ
Isolation Yes

Input action display

When the input is in driving state, the input indicator is on.

Input derating

Derate to 75% when operating at 55°C (no more than 12 input points can
be ON simultaneously), or reduce the allowable ambient temperature by
10°C when all input points are ON.

Software specifications

Item

Specifications

Software input filter time

Setting range: 1-65535 (Default: 1000)

Unit: 10 us; 1000 indicates 10 ms.

Supports two groups of filter parameters, with 8 channels per group.
Channels in the same group share one filter parameter.

Input channel logic level
configuration

Not supported

Independent channel
enable configuration

Not supported

Diagnostic reporting
function configuration

Diagnostic information is uploaded by default.

In stop mode

Outputs are not refreshed; refreshing in the

Safe-Operational state.

inputs support

I/0 mapping

Supports bit-level access mapping.

202606 (V1.4)

32



Astraada A-Series I/O System User

Product specifications

5.5.2 Digital input module-AS71DI32
Figure 5-11 AS71DI32 appearance

A | ASTRAADA

—{ DIO| O] DI

DIi | 1| DIi1

DIZ20| O | DI30 fpm EDI

DIzi| 1) DI31

D122 2 | DIz /

.|,B

D1z | 2] pnz
DI | 3| DI13 DIZ3| 3 | DI33 I]
DIi4 DIZ4| 4 | DIz24 |
PNPl NEN DI5 | 5| DIiG DIZ5| 5| DIs FNP |.‘TP.\I
DI6 | 6 DIlG DIZ6| 6 | DI36
g o7 | 7| puur| | prer| 7| orzr
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Figure 5-12 Component diagram
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Table 5-6 Component description

Name Color Silkscreen Description
Power-on/Run status indicator
On: The module is running.
Yellow- s . _
reen R Slow blinking (500 ms): The module is establishing
9 communication.
Status . -
. Off: The module is not powered on or it is abnormal.
indicator —
Module fault indicator
Red £ Fast blinking (100 ms): The module is offline.
Slow blinking (500 ms): Incorrect parameter settings.
Off: The module works normally.
00-07 Input signal indicators (corresponding to each input
Signal 10-17 channel)
- Green . . .
indicator 20-27 On: The input is active.
30-37  |Off: The input is inactive.
User terminal|l/O terminals for external wiring
-: Analog input (voltage, current,
: Digital input
Colc?r - 5 g I P  rel thermocouple, RTD)
meaning : Digital output (source, sink, rela
9 put( Y) -: Analog output

202606 (V1.4)

34



Astraada A-Series 1/O System User

Product specifications

Terminal definition

Diagram Left signal Left terminal | Right terminal | Right signal

DIO A0 BO DI10

| DI1 A1 B1 DI11

S Al o DI2 A2 B2 DI12

=~ =3 DI3 A3 B3 DI13
A .‘ BC “ " D

1 v 118 1 DI4 A4 B4 DI14
2 2|2 2

) DI6 A6 B6 DI16

© 350 ©° DI7 A7 B7 DI17

T
A BC D

ié e i DI20 co DO DI30

AﬁBCﬁD DI21 c1 D1 DI31
5 55 5

DI22 c2 D2 DI32

éﬁ%ﬁ DI23 c3 D3 DI33

ﬁ ﬁ DI24 ca D4 DI34
A BC D

——E 4 DI25 c5 D5 DI35

Aﬁacﬁn DI26 cé D6 DI36
8 88 8|

A B-l c D"] DI27 c7 D7 DI37

- - SS cs D8 SS

Terminal wiring
A/B terminal C/D terminal
DIO DI20

DI7

] [
Ayl
>
[
: Optocoupler

isolation

£

DI10

] ]
Avsl
-
|
Optocoupler
isolation

D7

] ]
[ayer
|
Optocoupler
isolation

11NJJID |jeuldalu|

HEZH

Optocoupler

isolation

DI27

1)

Optocoupler
isolation

DI30

] ]
<
Ayl
|
Optocoupler
isolation

DI37

o]

Optocoupler
isolation

1IN2JI0 [eula)u|

HEEH

Optocoupler

isolation

Source input Source input
Power supply specifications
Item Specifications

Bus input power rated
voltage

5VDC (4.75 VDC-5.25 VDQ)

Bus input power rated
current

150 mA (Typical value at 5 VDC)
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Item

Specifications

Module hot swapping

Not supported

Input specifications

Item Specifications
Input type Digital input
Input mode Source/Sink
Input channel 32

Input voltage class

24 VDC +£10% (21.6 VDC-26.4 VDC)

Input current (Typical)

7 mA (Typical value at 24 VDC)

ON voltage >15V
OFF voltage <5V
Hard ON/OFF
ardware ./ 100 s
response time
Software filter time  |Supported

Input resistance

Reference value about 3.4 kQ

Isolation

Yes

Input action display

When the input is in driving state, the input indicator is on.

Input derating

Derate to 75% when operating at 55°C (no more than 12 input points can
be ON simultaneously), or reduce the allowable ambient temperature by
10°C when all input points are ON.

Software specifications

Item

Specifications

Software input filter time

Setting range: 1-65535 (Default: 1000)

Unit: 10 ys; 1000 indicates 10 ms.

Supports four groups of filter parameters, with 8 channels per group.
Channels in the same group share one filter parameter.

Input channel logic level
configuration

Not supported

Independent channel
enable configuration

Not supported

Diagnostic reporting
function configuration

Diagnostic information is uploaded by default.

In stop mode

Outputs are not refreshed; refreshing in the

Safe-Operational state.

inputs support

I/0 mapping

Supports bit-level access mapping.
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5.5.3 Digital output module (source)-AS71DO16

Figure 5-13 AS71DO16 appearance
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Figure 5-14 Component diagram

Status indicator

Signal indicator

AS71DO16

s ColOr meaning

User terminal

Table 5-7 Component description

Name

Color

Silkscreen

Description

Status
indicator

Yellow-
green

Power-on/Run status indicator

On: The module is running.

Slow blinking (500 ms): The module is establishing
communication.

Off: The module is not powered on or it is abnormal.

Red

Module fault indicator

Fast blinking (100 ms): The module is offline.

Slow blinking (500 ms): External power supply not connected
or incorrect parameter settings.

Off: The module works normally.

Signal
indicator

Green

00-07
10-17

Output signal indicators (corresponding to each output
channel)

On: Output enabled.

Off: Output disabled.

User terminal

I/0 terminals for external wiring

Color
meaning

-: Digital input

: Digital output (source, sink, relay)

-: Analog input (voltage, current,
thermocouple, RTD)

-: Analog output
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u Terminal definition
Diagram Left signal Left terminal | Right terminal | Right signal
s DOO A0 BO DO10
8? ? 0
DO1 A1l B1 DO11
’1‘? % 7
;ﬂ? DO2 A2 B2 DO12
2 2
B DO3 A3 B3 DO13
ﬁ??ﬁ DO4 A4 B4 DO14
Fe:
DO5 A5 B5 DO15
- *.E DO6 A6 B6 DO16
Eer
: DO7 A7 B7 DO17
e ° °
A 24 VDC A8 BS COM
u Terminal wiring
DOO LOAD
= i
~
CD “g LOAD
-5 DO7
) s
~ ]
Q- DO10 KO0
=
o
& .
=
D017 LOAD
24v _‘I' |
u Power supply specifications
Item Specifications

Bus input power rated
voltage

5VDC (4.75 VDC-5.25 VDQ)

Bus input power rated
current

150 mA

Terminal input power
rated voltage

24 VDC (20.4 VD(C-28.8 VDCQ)

Terminal input power
rated current

2 A (Typical value at 24 VDC)

Module hot swapping

Not supported
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Output specifications

Item

Specifications

Output type

Digital output, high-side output

Output mode

Source type

Output channel

16

Output voltage class

24 VDC +£10% (21.6 VDC-26.4 VDC)

Output load
(Resistive load)

0.5 A/point, 2 A/module

Output load
(Inductive load)

7.2 W/point, 12 W/module

Output load (Lamp load)

5 W/point, 18 W/module

Hardware ON/OFF
response time

100 ps

Leakage current at OFF

10 A

Switch frequency

100 Hz for resistive load, 0.5 Hz for inductive load, and 10 Hz for lamp
load

Isolation

Yes

Output action display

When the output is in driving state, the output indicator is on.

Protection function

Protection against short circuits and overcurrent

Software specifications

Item

Specifications

Stop/offline output mode

Keeping output, clearing output, or outputting the preset value, which
is configured on a point basis

Preset value of
stop/offline output

Single-point 0 or 1

Output channel logic level
configuration

Not supported

Configuration of
independent channel
enabling

Not supported

Diagnostic reporting
function configuration

Diagnostic information is uploaded by default.

In stop mode

Outputs are set according to the stop/offline output mode and preset
output values, and the output data are no longer refreshed.

I/0 mapping

Supports bit-level access mapping.
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5.5.4 Digital output module (source)-AS71D032

Figure 5-15 AS71D0O32 appearance
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Figure 5-16 Component diagram
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Table 5-8 Component description

Name Color |Silkscreen Description
Power-on/Run status indicator
On: The module is running.
Yellow- . . .
green R Slow blm'kmg (500 ms): The module is establishing
communication.
Status Off: The module is not powered on or it is abnormal.
indicator Module fault indicator
Fast blinking (100 ms): The module is offline.
Red E Slow blinking (500 ms): External power supply not connected
or incorrect parameter settings.
Off: The module works normally.
00-07 |Output signal indicators (corresponding to each output
Signal 10-17 |channel)
- Green
indicator 20-27 |On: Output enabled.
30-37 |Off: Output disabled.
User terminal{l/O terminals for external wiring
: Analog input (voltage, current,
Colc?r -: Digital input ) #nocouplz, R$D) ( ’
meaning : Digital output (source, sink, relay) -: Analog output
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Terminal definition

CoM

Power supply specifications

CoM

Diagram Left signal Left terminal | Right terminal | Right signal
DOO A0 BO DO10
DO1 A1 B1 DO11
DO2 A2 B2 DO12
DO3 A3 B3 DO13
DO4 A4 B4 DO14
DO5 A5 B5 DO15
DO6 A6 B6 DO16
DO7 A7 B7 DO17
ﬁ 24 VDC A8 B8 coM
A BC D
" s i D020 co DO DO30
gﬁg gﬁg DO21 c1 D1 D031
| DO22 c2 D2 DO32
O C Eﬁ’ DO23 c3 D3 DO33
ﬁ ﬁ DO24 ca D4 D034
A BC D
’ d- E DO25 c5 D5 DO35
Aﬁs cﬁn DO26 cé6 D6 DO36
8 88 g
A elec ol D027 c7 D7 D037
- - 24 VDC cs D8 coM
Terminal wiring
A/B terminal C/D terminal
“g LOAD jf{ LOAD
DO0 AAA D020
=] =]
=+ | | =+ | |
(D LOAD (D LOAD
—‘ DO7 '\/\/\/ q DO27
- ] >
Q ] Q ]
Q . DO10 OAD Q ° DO30 OAD
= YW =
0 ; 0 ;
(- C
~ ~ ]
DO17 ;Ii?\)}[\), DO37 LOAD
24\/ch 24VD_C
24V | 24V L

Item

Specifications

Bus input power rated
voltage

5VDC (4.75 VDC-5.25 VDC)
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Item

Specifications

Bus input power rated
current

150 mA

Terminal input power
rated voltage

24 VDC (20.4 VD(C-28.8 VDCQ)

Terminal input power
rated current

2 A (Typical value at 24 VDC)

Module hot swapping

Not supported

Output specifications

Item

Specifications

Output type

Digital output, high-side output

Output mode

Source type

Output channel

32

Output voltage class

24 VDC +£10% (21.6 VDC-26.4 VDC)

Output load
(Resistive load)

0.5 A/point, 2 A/module

Output load
(Inductive load)

7.2 W/point, 12 W/module

Output load (Lamp load)

5 W/point, 18 W/module

Hardware ON/OFF
response time

100 us

Leakage current at OFF

10 A

Switch frequency

100 Hz for resistive load, 0.5 Hz for inductive load, and 10 Hz for lamp
load

Isolation

Yes

Output action display

When the output is in driving state, the output indicator is on.

Protection function

Protection against short circuits and overcurrent

Software specifications

Item

Specifications

Stop/offline output mode

Keeping output, clearing output, or outputting the preset value, which
is configured on a point basis

Preset value of
stop/offline output

Single-point 0 or 1

Output channel logic level
configuration

Not supported

Configuration of
independent channel
enabling

Not supported

Diagnostic reporting
function configuration

Diagnostic information is uploaded by default.

In stop mode

Outputs are set according to the stop/offline output mode and preset
output values, and the output data are no longer refreshed.

I/0 mapping

Supports bit-level access mapping.
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5.5.5 Digital output module (relay)-AS71DORS
Figure 5-17 AS71DORS8 appearance
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Figure 5-18 Component diagram

AS71D0OR8

SCIUCR— i
indicator o
o1m Color
Signal : meaning
indicator e
5 |
3 |
|
m
User
terminal
Table 5-9 Component description
Name Color Silkscreen Description
Power-on/Run status indicator
On: The module is running.
Yellow- L . .
reen R Slow blinking (500 ms): The module is establishing
Status 9 communication.
L Off: The module is not powered on or it is abnormal.
indicator —
Module fault indicator
Red £ Slow blinking (500 ms): Incorrect parameter settings.
Fast blinking (100 ms): The module is offline.
Off: The module works normally.
Output signal indicators (corresponding to each output
Signal channel)
G 00-07
indicator reen On: Output enabled.
Off: Output disabled.
User terminal|l/O terminals for external wiring
-: Analog input (voltage, current,
: Digital input
Colgr - 9 | P  rel thermocouple, RTD)
meaning : Digital output (source, sink, rela
9 put( Y) -: Analog output
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= Terminal definition
Diagram Left signal Left terminal | Right terminal | Right signal
Y00 A0 BO COMO
- A1l B1 -
A B D YO1 A2 B2 COMO
| - A3 B3 -
A BC D
PRI —— Y02 A4 B4 COMO
AR B!c =0 - A5 B5 -
@ ©:229 ©:>
‘ |1 Y03 A6 B6 COMO
Qﬁ §ﬁ - A7 B7 _
s ﬁ - A8 B8 -
A BC D
K " g Y04 co DO COMT1
A aicﬁo - C1 D1 -
5 5|5 5
I ‘ Y05 c2 D2 CcOoM1
%ﬁ%ﬁ - c3 D3 -
: ﬁ Y06 c4 D4 COM1
A BC D|
7 77 7 _ c5 D5 _
A B?cﬁo Y07 cé6 D6 CcOoM1
8 8(8 &
A Bﬁ C-D ‘] - oy D7 -
L - cs8 D8 -
u Terminal wiring
o
3 COMO Q
> .
AC
= Q0
>
Q
n LOAD
— Y07
g K7
-
~+ com1 (D%
N
A
&
u Power supply specifications
Item Specifications

Bus i t ted
us input power rate 5 VDC (4.75 VDC-5.25 VDC)
voltage

Bus input power rated
current

300 mA

Module hot swapping |Not supported
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Output specifications

Item Specifications
Output mode Relay N.O.
Output channel 8
[
Contact load 3 A 250 VAC/30 VDC

(resistive load)

Max. switching voltage

250 VAC/125 VDC (@0.3 A)

Max. switching current |3 A
Contact resistance <100 mQ (1 A6 VDQ)
Min. load 5VDC 10 mA
Isolation Power circuits isolated from signal circuits

Software specifications

Item

Specifications

Stop/offline output mode

Keeping output, clearing output, or outputting the preset value, which
is configured on a point basis

Preset value of
stop/offline output

Single-point 0 or 1

Output channel exception
detection indication

Not supported

Output channel logic level
configuration

Not supported

Configuration of
independent channel
enabling

Not supported

Diagnostic reporting
function configuration

Not supported

In stop mode

Outputs are set according to the stop/offline output mode and preset
output values, and the output data are no longer refreshed.

I/0 mapping

Supports bit-level access mapping.
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5.5.6 Analog input module-AS71AIN4

Figure 5-19 AS71AIN4 appearance
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Figure 5-20 Component diagram

Status indicator

Signal indicator =R

AST1AIN4

Color meaning

?E_

User terminal

Table 5-10 Component description

Name

Color |Silkscreen

Description

Status
indicator

Yellow-
green

Power-on/Run status indicator

On: The module is running.

Slow blinking (500 ms): The module is establishing
communication.

Off: The module is not powered on or it is abnormal.

Red E

Module fault indicator

Fast blinking (100 ms): The module is offline.

Slow blinking (500 ms): ADC chip fault or incorrect parameter
settings.

Off: The module works normally.

Signal
indicator

Green 00-03

Channel status indicator

On: Channel enabled

Slow blinking (500 ms): Input signal over-range, over-limit, or
channel parameter configuration error

Fast blinking (100 ms): Disconnection in voltage mode

Off: The channel is disabled.

User terminal

I/0 terminals for external wiring

Color
meaning

-: Digital input

-: Analog input (voltage, current,
thermocouple, RTD)

: Digital output (source, sink, relay)
9 P Y -: Analog output
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Terminal definition

Diagram Left signal Left terminal | Right terminal | Right signal
_ A VIO+ A0 BO 10+
A s
il VI0- A1 B1 PE
(= =)
1 W 1
A?? VIT1+ A2 B2 11+
00O
A??; VI1- A3 B3 PE
3 v 3
???3 VI2+ A4 B4 12+
???? Vi2- A5 B5 PE
e e
i VI3+ A6 B6 13+
) ¢ 7
?jﬁ VI3- A7 B7 PE
A B
8 v 8_
A_B] - A8 B8 -
Terminal wiring
Figure 5-21 Voltage input wiring
VIo+ 5
2
10+ 3 ADC
Cable VI0-
shield m
Figure 5-22 Current input wiring (2-wire)
Current
sensor Signal \/|0+ j
240Q o
o 2@%@@ o =0 |H ADG
_ VIO- |~
* Cable shield
| oD
Two-wire current input
Figure 5-23 Current input wiring (3-wire)
Power + VID+ g_ﬂ —
ooty | N o J%Qj £ ADC

VD-

Cable shield

an

Three-w ire current input

202606 (V1.4)

51



Astraada A-Series I/O System User

Product specifications

Figure 5-24 Current input wiring (4-wire)

VIO+ 5
X 2400 hy
- 10+ 4@7 58 ADC
Cable shield Vio- L
2
Four-wire current input
Power supply specifications
Item Specifications
Bus input ted
1S InpUt POWETTated o vpe (4.75 vbe-5.25 vDO)
voltage
BUS |
us input power rated 200 mA
current

Module hot swapping

Not supported

Input specifications

Item Specifications
Input type Analog input
Input mode Voltage/current
Input channel 4
Resolution 16-bit

Conversion time

320 ps/channel

Voltage input range

0-5V,0-10V, -5-+5V, -10-+10 V

Voltage input impedance

2.4 MQ

Voltage input accuracy
(25 °C)

+0.1%

Voltage input accuracy (in
full temperature range)

+0.2%

Voltage input limit

12V

Voltage input diagnosis

Disconnection detection supported

Current input range

20 mA, 0-20 mA, 4-20 mA

(in full temperature range)

Current input resistance |240 Q
C ti t
urren Ian: accuracy | o 1o,
(25 °C)
C ti t
urrent input accuracy | o oo,

Current input limit

124 mA

Current input diagnosis

Not supported

Isolation

No isolation between interface channels; voltage isolated from

interface; interface isolated from bus

Software specifications

Item Specifications
Configuration of
independent channel  [Supported
enabling
Diagnostic reporting  |Supported

202606 (V1.4)
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Item

Specifications

function configuration

Diagnostic detection
enable configuration

Voltage-mode disconnection detection, over-range detection, and
over-limit detection

Conversion mode
configuration

0-5V,0-10V, £5V, £10V, 4-20 mA, 0-20 mA, 20 mA

Filter parameter
configuration

Software filter time can be set through the host controller, which
ranges from 1 to 255, with the sampling period as the unit.

Over-limit detection
enable configuration

Supported

Peak hold enable
configuration

Not supported

Converted digital range
configuration

+20000

Sampling time

1.28 ms for 4 channels

Sampling refresh

Refreshed asynchronously according to the
synchronization with the bus cycle is not required.

sampling time;

Stop mode

Holds the current value and stops refreshing.
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5.5.7 Analog input module-AS71AIV8

Figure 5-25 AS71AIV8 appearance
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Figure 5-26 Component diagram
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Table 5-11 Component description

Name Color |Silkscreen Description
Power-on/Run status indicator
On: The module is running.
Yellow- . . __
green R Slow blln.kmg (500 ms): The module is establishing
communication.
Status Off: The module is not powered on or it is abnormal.
indicator Module fault indicator
Fast blinking (100 ms): The module is offline.
Red E Slow blinking (500 ms): ADC chip fault or incorrect
parameter settings.
Off: The module works normally.
Channel status indicator
Signal On: Channel enabled
i dicator Green 00-07 |Slow blinking (500 ms): Input signal over-range, over-limit,
or channel parameter configuration error
Off: The channel is disabled.
User terminal|l/O terminals for external wiring
L -: Analog input (voltage, current,
Color : Digital input
meaning - Digital ouricput (source, sink, relay) thermocouple, RTD)
' T I Analog output
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= Terminal definition
Diagram Left signal Left terminal | Right terminal | Right signal
" — VO+ A0 BO Vo-
(==
L £ V1+ A1 B1 V1-
e
1 1
gg V2+ A2 B2 V2-
A B
2 2
§?§§ V3+ A3 B3 V3-
i\??g VA+ A4 B4 V4-
é??‘é V5+ A5 B5 V5-
Q; ; ¢
S V6+ A6 B6 V6-
==
7 7
?? V7+ A7 B7 V7-
A B
‘8 ‘ 8
L A_B] PE A8 BS PE
u Terminal wiring
Figure 5-27 Voltage input wiring
VO+
ADC
Cablé shield VO- L
u Power supply specifications
Item Specifications

Bus input power rated
voltage

5VDC (4.75 VDC-5.25 VDC)

Bus input power rated
current

200 mA

Module hot swapping

Not supported

L] Input specifications
Item Specifications
Input type Analog input
Input mode Voltage (Differential)
Input channel 8
Resolution 16-bit

Conversion time

<170 ps/channel

Voltage input range

0-5V,0-10V, -5-+5V, -10-+10 V

Voltage input impedance

1 MQ

Voltage input accuracy
(25 °C)

£0.15%

Voltage input accuracy
(in full temperature range)

£0.3%
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Item

Specifications

Voltage input limit +15V

Voltage input diagnosis

Over-limit detection, over-range detection supported; disconnection
detection not supported

Isolation

No isolation between interface channels; voltage isolated from
interface; interface isolated from bus

Software specifications

configuration

Item Specifications
Confi ti find dent
onfiguration of in fapen en Supported
channel enabling
Diagnostic reporting function Supported

Diagnostic detection enable
configuration

Over-range detection; over-limit detection

Conversion mode configuration

0-5V,0-10V, £5V, =10V, 1-5V

Filter parameter configuration

Software filter time can be set through the host controller,
which ranges from 1 to 255, with the sampling period as the
unit.

Over-limit detection enable
configuration

Supported

Peak hold enable configuration

Not supported

-20000-20000, -32000-32000, -27648-27648

0-20000, 0-32000, 0-27648

-20000-20000, -32000-32000, -27648-27648

0-20000, 0-32000, 0-27648

-10-+10 vDC
Converted digital | 0-10 VDC
range -5-+5VDC
configuration 0-5 VDC
1-5 VDC

0-20000, 0-32000, 0-27648

Sampling time

<170 ps/channel

Sampling refresh

Refreshed asynchronously according to the sampling time;
synchronization with the bus cycle is not required.
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5.5.8 Analog input module-AS71AIC8

Figure 5-28 AS71AIC8 appearance

A  ASTRAADA
Yy

o+ | 0 | 10
. o+ | 1| I-
ﬂ:l o |2 | -
I3+ 3 13-
4 | 4 | -
5+ | 5 | I
B+ | 6 | 16
_ w | 7| -
PE | 8 | PE _,=L
A B

» (€

www. astraada. com

Made in china
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Figure 5-29 Component diagram

Status indicator

Signal indicator  —

AS71AIC8

Color meaning

m— | Jser terminal

Table 5-12 Component description

Name Color |Silkscreen Description
Power-on/Run status indicator
On: The module is running.
Yellow- . . .
green R Slow blln'klng (500 ms): The module is establishing
communication.
Status Off: The module is not powered on or it is abnormal.
indicator Module fault indicator
Fast blinking (100 ms): The module is offline.
Red E Slow blinking (500 ms): ADC chip fault or incorrect parameter
settings.
Off: The module works normally.
Channel status indicator
Signal On: Channel enabled
indicator Green 00-07 |Slow blinking (500 ms): Input signal over-range, over-limit, or
channel parameter configuration error
Off: The channel is disabled.
User terminal|l/O terminals for external wiring
: Analog input (voltage, current,
Color I Digial inpu | #nocouplz, R$D) (voltag
meaning : Digital output (source, sink, relay) -: Analog output
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= Terminal definition
Diagram Left signal Left terminal | Right terminal | Right signal
/ 10+ AO BO 10-
— 1 1 1 1
11+ A B 11-
Eer
A?? 12+ A2 B2 12-
00O
Nyt 13+ A3 B3 13-
:L?F? 14+ A4 B4 14-
e I5+ A5 B5 I5-
Fer
?? 16+ A6 B6 16-
== 17+ A7 B7 17-
8 78
LA_e PE A8 B8 PE
u Terminal wiring

Figure 5-30 Current input wiring (2-wire)

Two-wire system

4-20mA 8ADI
. module
sensor/transmitter
10+

GISH———

o | o
= o

Figure 5-31 Current input wiring (3-wire)

Three-wire system
4-20mA 8ADI

sensor/transmitter module
Power + ;
supply S { {
24VDC _ T;l_%

Cable shield

it}

Figure 5-32 Current input wiring (4-wire)

Four-wire system
4-20 mA
sensor/transmitter

Power + 8ADI
supply module
24VDC -

10+

Lelel ][ +]

ﬁ;

Cable
shield
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= Power supply specifications

Item

Specifications

Bus input power rated
voltage

5VDC (4.75 VDC-5.25 VDQ)

Bus input power rated
current

200 mA

Module hot swapping

Not supported

= Input specifications
Item Specifications
Input type Analog input
Input mode Current (Differential)
Input channel 8
Resolution 16-bit

Conversion time

<170 ps/channel

Current input range

20 mA, 0-20 mA, 4-20 mA

Current input resistance

240 O

Current input accuracy
(25 °C)

+0.

15%

Current input accuracy (in

+0.3%
full temperature range)
Current input limit +30 mA
. No isolation between interface channels; current isolated from
Isolation . . .
interface; interface isolated from bus
L] Software specifications
Item Specifications

Configuration of independent
channel enabling

Supported

Diagnostic reporting function
configuration

Supported

Diagnostic detection enable
configuration

Over-range detection; over-limit detection

Conversion mode
configuration

4-20 mA, 0-20 mA, £20 mA

Filter parameter configuration

Software filter time can be set through the host controller, which
ranges from 1 to 255, with the sampling period as the unit.

Over-limit detection enable
configuration

Supported

Peak hold enable
configuration

Not supported

Converted [-20 mA-20 mA

-20000-20000, -32000-32000, -27648-27648

digital range | 0 mA-20 mA

0-20000, 0-32000, 0-27648

configuration| 4 mA-20 mA

0-20000, 0-32000, 0-27648

Sampling time

<170 ps/channel

Sampling refresh

Refreshed asynchronously according to the sampling time;
synchronization with the bus cycle is not required.
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5.5.9 Analog output module-AS71A0U4

Figure 5-33 AS71AOU4 appearance

A | ASTRAADA

-
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Figure 5-34 Component diagram

Status indicator

AS71A0U4

Color meaning

Signal indicator g

User terminal

Table 5-13 Component description

Name

Color |Silkscreen

Description

Status
indicator

Yellow-
green

Power-on/Run status indicator

On: The module is running.

Slow blinking (500 ms): The module is establishing
communication.

Off: The module is not powered on or it is abnormal.

Red E

Module fault indicator

Fast blinking (100 ms): The module is offline.

Slow blinking (500 ms): DAC chip external power supply
abnormal or parameter configuration error

Off: The module works normally.

Green 00-03

Channel status indicator

On: Channel enabled

Slow blinking (500 ms): Voltage output short circuit or
channel parameter configuration error

Fast blinking (100 ms): Current disconnection

Off: The channel is disabled.

User terminal

I/0 terminals for external wiring

Color
meaning

-: Digital input

: Digital output (source, sink, relay)

-: Analog input (voltage, current,
thermocouple, RTD)

-: Analog output
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= Terminal definition
Diagram Left signal Left terminal | Right terminal | Right signal
VO+ A0 BO VI0-
. | 10+ A1 B1 PE
G
Aﬁ \ V1+ A2 B2 VI1-
2 2
Aﬁ},} 14+ A3 B3 PE
3 3|
\
'}ﬁ? V2+ A4 B4 VI2-
%
& 5| 12+ A5 B5 PE
e
=1 V3+ A6 B6 VI3-
2
7 7
?@ \ 13+ A7 B7 PE
A B
8 £
- 24V A8 B8 COM
u Terminal wiring
Vo ]
CHO
Shield layer of
cable
Voltage output mode _'|.."'| +
Drivable load range: _
Tha-Me
CH1
. Digital-
[ re |
. analog
* conversion
CH2
Current output mode
Crivable load range:
0-0.6k0
CH3
13+
Shield layer of
cable
5V
[ p——— i Power -15V
DOOOOGD chic o

24VDC external DC power
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= Power supply specifications

Item Specifications

Bus input power rated
voltage

Bus input power rated
current

5VDC (4.75 VDC-5.25 VDC)

150 mA

Terminal input power rated
voltage
Terminal input power rated

24 VDC (20.4 VDC-28.8 VDC)

100 mA (Typical value at 24 VDC)
current

Module hot swapping |Not supported

u Output specifications
Item Specifications
Output type Analog output
Output mode Voltage/current
Output channel 4
Resolution 16-bit
Conversion time 40 ps/channel

Voltage output range 0-5V,0-10V, -5-+5V, -10-+10 V
Voltage output load 1kQ
Voltage output accuracy
(25 °C)
Voltage output accuracy
(in full temperature range)
Voltage output diagnosis [Short circuit detection and overtemperature protection supported
Current output range  |0-20 mA, 4-20 mA
Current output load <600 Q
Current output accuracy
(25 °C)
Current output accuracy

£0.1%

+0.5%

+0.1%

. +0.5%
(in full temperature range)

Current output diagnosis |Open circuit detection and overtemperature protection supported

No isolation between interface channels; voltage isolated from

Isolation . . .
interface; interface isolated from bus
u Software specifications
Item Specifications

Configuration of
independent channel  [Supported
enabling

Diagnostic reporting

S ted
function configuration upporte

Diagnostic detection Short circuit detection for voltage, and disconnection detection for
enable configuration  |current

Conversionmode | o\ 0 10V, £5V. £10V, 4-20 mA, 0-20 mA
configuration

Output status . . .
P Clearing, holding the present output, or outputting the preset value

configuration after stop
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Item Specifications
Preset value output after Supported
stop
C ted digital
onverted digital range | ..

configuration
Sampling time 160 ps for 4 channels

Refreshed asynchronously according to the sampling time;
synchronization with the bus cycle is not required.

Output according to the fault-caused stop mode or the preset value,
without refreshing any more

Sampling refresh

Stop mode
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5.5.10 Temperature detection module (RTD)-AS71RTD4

Figure 5-35 AS71RTD4 appearance
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Figure 5-36 Component diagram

Status indicator

Signal indicator

AS71RTD4

RE WE

Color meaning

2o
882
D EEs

or

=P

e Jser terminal

wp

>
o
-

-

Table 5-14 Component description

Name Color |Silkscreen Description
Power-on/Run status indicator
On: The module is running.
Yellow- L . -
green R Slow blln.kmg (500 ms): The module is establishing
communication.
Off: The module is not powered on or it is abnormal.
Module fault indicator
Status Red E Fast blinking (100 ms): The module is offline.
indicator Slow blinking (500 ms): Error in temperature detection.

Off: The module works normally.

Green 00-03

Channel status indicator

On: Channel enabled

Slow blinking (500 ms): Input signal over-range/over-limit
Fast blinking (100 ms): disconnection

Off: The channel is disabled.

User terminal

I/0 terminals for external wiring

Color
meaning

-: Digital input

-: Analog input (voltage, current,
thermocouple, RTD)

: Digital output (source, sink, relay)
9 P Y -: Analog output
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= Terminal definition
Diagram Left signal Left terminal | Right terminal | Right signal
= 10+ A0 BO 10-
R RO+ A1 B1 RO-
» 1
?? I+ A2 B2 I1-
Af— B
2 2
A‘??é R1+ A3 B3 R1-
3 ) '3
A??B 12+ A4 B4 12-
4 '4
‘s‘% g s R2+ A5 B5 R2-
A= FB
PR 13+ A6 B6 13-
7 ) y7
?? R3+ A7 B7 R3-
A B
8 ' | 8'
A_B ] PE A8 B8 PE
u Terminal wiring
L
Twowire  ger] ] (l) ﬁﬁz - Filter :D
LFe i ANN——
AGND
d;u;"_ger :]>
Three-wire {57 (] — Filter j>
PT L AW AW R-
Tre bov—
LAGND
Filter :D
Four-wire %PT\] ] ‘i.j:“ ‘ Filter :D
AGND
= Power supply specifications
Item Specifications

Bus input power rated
voltage

5VDC (4.75 VDC-5.25 VDQ)

Bus input power rated
current

250 mA

Module hot swapping

Not supported
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= Input specifications
Item Specifications
Input channel 4
Resolution 24-bit

Display sensitivity  [0.0625 °C, 0.0625 °F
Input terminals Four RTD inputs
Sensor type PT100, PT500, PT1000, Cu100
Wiring method Two-wire/Three-wire/Four-wire

Accuracy (room
temperature 25°C)
Accuracy (room
temperature -20 °C- |+1% FS

55 °C)

£0.3% FS

Channel 1 and channel 2 form a group, while channel 3 and channel 4
form a group.

Sampling period  |When both channels within a group are enabled and one channel is
configured as a three-wire system, the sampling period is 480 ms per
channel, and in other cases, the sampling period is 240 ms per channel.
Filter parameter 1-255 (Default: 8)

I/O terminals insulated from the power supply; no insulation between
channels

Isolation method

L] Software specifications

Item Specifications
Diagnostic reporting
function configuration

Supported

Diagnostic detection . . . . .
9 . . Over-limit detection and disconnection detection supported
enable configuration

Over-limit detection

enable configuration Supported
Independent channel
naependent channel \q pported
configuration
T ture offset
emperature offse Supported

enable configuration

Temperature setting

-204.8-204.7 (Temperature unit)
range

Channel 1 and channel 2 form a group, while channel 3 and channel 4
form a group.
Sampling period When both channels within a group are enabled and one channel is
configured as a three-wire system, the sampling period is 480 ms per
channel, and in other cases, the sampling period is 240 ms per channel.
Display mode Celsius (°C), Fahrenheit (°F)

Sensitivity 0.0625 °C, 0.0625 °F

. Refreshed asynchronously according to the sampling time;
Sampling refresh o . . .
synchronization with the bus cycle is not required.

Disconnection or . . .
over-limit Outputs the max. value plus 10°C. Disconnection detection supported.
ver-limi

System diagnosis  |Not supported

Channel diagnosis  |Above upper limit alarm and below lower limit alarm
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Item Specifications
Software diagnosis |Not supported
Configuration Identifying  configuration errors, including channel parameter
diagnosis configuration errors.
5.5.11 Temperature detection module (thermocouple)-AS71THC4
Figure 5-37 AS71THC4 appearance
A | ASTRAADA
e A —
cHo+ | o | cHo- J %
- cai+| 1 [ cmi- %
U cHe+| 2 | cH2-
cH3+| 3 | cH3- —
ne | 4| Nc I
NC | 5] NC
nc | 6| Nc
g Ne | 7| Nc
NC | 8| PE l
A B
EEENRE AST1THC4
0
‘33:106223200053
ASTOR Sp. z o.o0. I:l ﬁ(\
www. astraada. com Made in china —-—
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Figure 5-38 Component diagram

Status indicator

Signal indicator

AS71THC4

Color meaning

User terminal

A" BlJ

-y

Table 5-15 Component description

Name Color |Silkscreen

Description

Yellow-
green

Power-on/Run status indicator

On: The module is running.

Slow blinking (500 ms): The module is establishing
communication.

Off: The module is not powered on or it is abnormal.

Status

. Red E
indicator

Module fault indicator

Fast blinking (100 ms): The module is offline.

Slow blinking (500 ms): Error in temperature detection.
Off: The module works normally.

Green 00-03

Channel status indicator

On: Channel enabled

Slow blinking (500 ms): Input signal over-range/over-limit
Fast blinking (100 ms): disconnection

Off: The channel is disabled.

User terminal|l/O terminals for external wiring

-: Digital input

Color
meaning

-: Analog input (voltage, current,
thermocouple, RTD)

: Digital output (source, sink, rela
9 put( Y) -: Analog output
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Terminal definition

Diagram Left signal Left terminal | Right terminal | Right signal
" — CHO+ A0 BO CHo-
Gﬁﬁ CH1+ A1 B1 CH1
Ee:

?? CH2+ A2 B2 CH2-
2 2

Ny 1 CH3+ A3 B3 CH3-
ﬁ??ﬁ - A4 B4 -
Eer _ _

A5 B5

’ E A6 B6

Eer

% - mo | -
L : A8 B8 -

Terminal wiring
[ o |
© ] T e >
Gable ”Shield jG‘ I
shield ground
Power supply specifications
Item Specifications

Bus input power rated
voltage

5VDC (4.75 VDC-5.25 VDC)

Bus input power rated
current

250 mA

Module hot swapping

Not supported

Input specifications

Item Specifications
Input channel 4
Resolution 24-bit

Display sensitivity

0.0625 °C, 0.0625 °F

Input terminals

4 thermocouple inputs

Thermocouple type

B,E N, JKRST

Compensation method

Internal cold junction compensation

Accuracy (room
temperature 25°C)

+£0.1% FS + cold junction compensation error

Accuracy (room
temperature -20 °C-55 °C)

+0.3% FS + cold junction compensation error

Isolation

I/0 terminals insulated from the power supply;
No insulation between channels
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Item

Specifications

Over-limit and
disconnection detection

Supported

Cold junction compensation

Installation direction

Cold junction compensation error (-20 °C-+55 °C)

Horizontal upright

. . £3°C
installation
Non-horizontal upright
' : prig +6°C
installation
Software specifications
Item Specifications
Diagnostic reportin
9 P 9 Supported

function configuration

Diagnostic detection
enable configuration

Over-limit detection and disconnection detection supported

Sensor type configuration

Supported thermocouple types: B, E, N, J, K, R, S, T

Filter parameter

1-255 (Default: 8)

Overflow and underflow
detection

Not supported

Over-limit detection
enable configuration

Supported

Independent channel
configuration

Supported

Temperature offset enable
configuration

Supported

Temperature setting range

-204.8-204.7 (temperature unit)

Sampling period

360 ms per channel

Display mode

Celsius (°C), Fahrenheit (°F)

Sensitivity

0.0625 °C, 0.0625 °F

Sampling refresh

Refreshed asynchronously according to the sampling time;

synchronization with the bus cycle is not required.

Disconnection or
over-limit

Output the max. value plus 10°C.

System diagnosis

Not supported

Channel diagnosis

Above upper limit alarm, below lower limit alarm, and disconnection

alarm
Software diagnosis Not supported
Identifying configuration errors, including channel parameter

Configuration diagnosis

configuration errors.
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5.5.12 Digital input/output module-AS71DT08

Figure 5-39 AS71DT08 appearance
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Figure 5-40 Component diagram

AS71DT08

Status indicator RE NE

Signal indicators

Color meaning

Table 5-16 Component description

Name

Color

Silkscreen

Description

Status indicator

Yellow-
green

Power-on/Run status indicator

On: The module is running.

Slow blinking (500 ms): The module is establishing
communication.

Off: The module is not powered on or it is abnormal.

Red

Module fault indicator

Slow blinking (500 ms): External power supply not connected

or incorrect parameter settings.
Fast blinking (100 ms): The module is offline.
Off: The module works normally.

Input signal
indicator

Green

00-07

Input signal indicators (corresponding to each input
channel)

On: The input is active.

Off: The input is inactive.

Output signal
indicator

Green

10-17

Output signal indicators (corresponding to each output
channel)

On: Output enabled.

Off: Output disabled.

User terminal

I/0 terminals for external wiring

Color meaning

-: Digital input

: Digital output (source, sink,|thermocouple, RTD)

relay)

-: Analog input (voltage, current,

-: Analog output
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L Terminal definition

Diagram Left signal Left terminal | Right terminal | Right signal

e DIO A0 BO DOO

= DI A1 B1 DO1
R DI2 A2 B2 DO2
B DI3 A3 B3 DO3
T DI4 A4 B4 DO4
?SE? DI5 A5 B5 DO5
3 3

DI6 A6 B6 DO6
:;;7 DI7 A7 B7 DO7

b~ 24 VDC A8 B8 CoM
u Terminal wiring
Equivalent circuit
DIO —
% \ 4 :’»g j oo LOAD
| AAN—
Optocoupler — :
: isolation : L
DI3 =
° — cD
% \ 4 3g 3 “5 o3 LOAD
M Optocouple\f Q .
DI4 . isolation — g “
% v ::QL g Eﬁ "
Heoration” c ‘
DI7 — — [
% !! :;gL j IDO7 LOAD
2006 Optocouplr Wy
Isolation
A-HT 24V
COM
= Power supply specifications
Item Specifications
Bus i t ted
us INPUt POWerrated 1o \ne (4.75 vbc—5.25 vbDC)
voltage

Bus input ted
1S INPUt POWETTAYEd 1150 mA (Typical value at 5 VDC)
current

Terminal inout
erminal INpUt POWer 15 1 vbc (20.4 VDC-28.8 VDC)
rated voltage

Terminal input power

2 A (Typical value at 24 VDC
rated current (Typ )
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Item

Specifications

Terminal output power
rated voltage

None

Terminal output power
rated current

None

Module hot swapping

Not supported

Input specifications

Item Specifications
Input type Digital input
Input mode Source type
Input channel 8

Input voltage class

24 VDC £10% (21.6 VDC-26.4 VDC)

Input current (Typical)

4.6 mA (Typical value at 24 VDC)

ON voltage >15V
OFF voltage <5V
Hardware ON/OFF

response time

300 ps/300 ps

Software filter time

Supported

Input resistance

Reference value about 5.2 kQ

Isolation

Yes

Input action display

When the input is in driving state, the input indicator is on.

Input derating

Derate to 50% when operating at 55 °C (no more than 4 input points can
be ON simultaneously), or reduce the allowable ambient temperature by
10°C when all input points are ON.

Output specifications

Item

Specifications

Output type

Digital output, high-side output

Output mode

Source type

Output channel

8

Output voltage class

24 VDC £10% (21.6 VDC-26.4 VDC)

Output load
(Resistive load)

0.5 A/point, 2 A/module

Output load
(Inductive load)

7.2 W/point, 12 W/module

Output load (Lamp load)

5 W/point, 9 W/module

Hardware ON/OFF
response time

100 ps/100 ps

Leakage current at OFF

10 A

Switch frequency

100 Hz for resistive load, 0.5 Hz for inductive load, and 10 Hz for lamp
load

Isolation

Yes

Output action display

When the output is in driving state, the output indicator is on.

Protection function

Protection against short circuits and overcurrent
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= Software specifications

Item

Specifications

Input

Software input filter
time

Software filter setting supported:
Setting range: 1-65535 (default: 1000); filter time unit: 10 ps;
default software filter time: 10 ms

Input port exception
detection and indication

None

Input channel logic level
configuration

Not supported

Independent channel
enable configuration

Not supported

Diagnostic reporting
function configuration

Diagnostic information is uploaded by default.

In stop mode

Outputs are not refreshed; inputs support refreshing in the
Safe-Operational state.

Output

I/0 mapping Supports bit-level and byte-level access mapping.
Stop/offline output  |Keeping output, clearing output, or outputting the preset value,
mode which is configured on a point basis

Preset value of
stop/offline output

Single-point 0 or 1

Output channel
exception detection
indication

Overheat/overcurrent detection and protection on a module
basis

Output channel logic
level configuration

Not supported

Configuration of
independent channel
enabling

Not supported

Diagnostic reporting
function configuration

Diagnostic information is uploaded by default.

In stop mode

Outputs are set according to the stop/offline output mode and
preset output values, and the output data are no longer
refreshed.

I/0 mapping

Supports bit-level and byte-level access mapping.
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5.5.13 Digital input/output module-AS71DT16

Figure 5-41 AS71DT16 appearance
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Figure 5-42 Component diagram
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Table 5-17 Component description

Name

Color | Silkscreen

Description

Status indicator

Yellow-
green

Power-on/Run status indicator

On: The module is running.

Slow blinking (500 ms): The module is establishing
communication.

Off: The module is not powered on or it is abnormal.

Red E

Module fault indicator

Slow blinking (500 ms): External power supply not connected

or incorrect parameter settings.
Fast blinking (100 ms): The module is offline.
Off: The module works normally.

Input signal
indicator

00-07

Green 10-17

Input signal indicators (corresponding to each input
channel)

On: The input is active.

Off: The input is inactive.

Output signal
indicator

00-07

G
reen 10-17

Output signal indicators (corresponding to each output
channel)

On: Output enabled.

Off: Output disabled.

User terminal

I/0 terminals for external wiring

Color meaning

-: Digital input

-: Analog input (voltage, current,

. Digital output (source, sink,[thermocouple, RTD)

relay)

-: Analog output
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Terminal definition

Diagram Left signal Left terminal | Right terminal | Right signal
DIO A0 BO DI10
\ DI1 A1 B1 DI11
0 00 0 DI2 A2 B2 DI12
— — ] DI3 A3 B3 DI13

A .‘ .’ BC “ " D

; v : DI4 A4 B4 DI14

Aﬁacﬁb DI5 A5 B5 DI15

2 2|2 2

e |e] ele] Dl6 A6 B6 Dl16

O 50 ©° DI7 A7 B7 DI17

e

A B|C D

ié I8 i DOO co DO DO10

AﬁBcﬁb DO1 (o D1 DO11

5 55 5

DO2 c2 D2 DO12
éﬁ Sﬁ%’ DO3 c3 D3 DO13
ﬁ ﬁ DO4 c4 D4 DO14

A B/C D

w7 4 DO5 c5 D5 DO15

gﬁg gﬁg DO6 (o D6 DO16

. B-l c o] DO7 c7 D7 DO17
- - 24 VDC cs D8 COM
Terminal wiring
A/B terminal C/D terminal
DIO ‘ — “
ivel {Q
Optocou IerL —
Fi)sola'(ioF:1 D i
= —_—
Lo B e
e -~ D LoAD
| 3 0
T ) '
Optocoupler Q Q)
L oo D0 is‘olation — _— —_— “
< n Q poto F3P
aver] = =
e (@)
Optocoupler C [ 1
isolation = =
D17 ] — '-i. “

,,,,,,,,,,,, avsr
/ 24vDC /' 24vDC 24v -
i —||— 3 P F L ss Optolcouple\r P
LN \ ! isolation coMm

gi;;(};;)ut So;ricieiiir;put

Power supply specifications
Item Specifications

Bus input power rated
voltage

5VDC (4.75 VDC-5.25 VDC)

Bus input power rated
current

150 mA (Typical value at 5 VDC)

Module hot swapping

Not supported
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Input specifications

Item Specifications
Input type Digital input
Input mode Source/Sink
Input channel 16

Input voltage class

24 VDC +£10% (21.6 VDC-26.4 VDC)

Input current (Typical)

7 mA (Typical value at 24 VDC)

ON voltage >15V
OFF voltage <5V
Hard ON/OFF
ardware ./ 100 s
response time
Software filter time  |Supported

Input resistance

Reference value about 3.4 kQ

Isolation

Yes

Input action display

When the input is in driving state, the input indicator is on.

Input derating

Derate to 75% when operating at 55°C (no more than 12 input points can
be ON simultaneously), or reduce the allowable ambient temperature by
10°C when all input points are ON.

Output specifications

Item

Specifications

Output type

Digital output, high-side output

Output mode

Source type

Output channel

16

Output voltage class

24 VDC £10% (21.6 VDC-26.4 VDC)

Output load
(Resistive load)

0.5 A/point, 2 A/module

Output load
(Inductive load)

7.2 W/point, 12 W/module

Output load (Lamp load)

5 W/point, 18 W/module

Hardware ON/OFF
response time

100 us

Leakage current at OFF

10 yA

Switch frequency

100 Hz for resistive load, 0.5 Hz for inductive load, and 10 Hz for lamp
load

Isolation

Yes

Output action display

When the output is in driving state, the output indicator is on.

Protection function

Protection against short circuits and overcurrent

Software specifications

Item

Specifications

Software input filter time

Setting range: 1-65535 (Default: 1000)

Unit: 10 ys; 1000 indicates 10 ms.

Supports two groups of filter parameters, with 8 channels per group.
Channels in the same group share one filter parameter.

Input channel logic level
configuration

Not supported

Independent channel

Not supported

202606 (V1.4)

83



Astraada A-Series I/O System User Product specifications

Item Specifications
enable configuration

Diagnostic reporting

s . . Diagnostic information is uploaded by default.
function configuration

Outputs are not refreshed; inputs support refreshing in the

In stop mode .
P Safe-Operational state.

I/0 mapping Supports bit-level access mapping.

5.5.14 Bridge measurement module-AS71BRG1

Figure 5-43 AS71BRG1 appearance
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Figure 5-44 Component diagram
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Table 5-18 Component description

Name Color |Silkscreen Description

On: The module is running.
Run indicator Green R Slow bI|n.k|ng (500 ms): The module is establishing
communication.

Off: The module is not powered on or it is abnormal.

Slow blinking (500 ms): External power supply not
connected or incorrect parameter settings.

Fast blinking (100 ms): The module is offline.

Off: The module works normally.

On: Channel enabled

Slow blinking (500 ms): Input signal over-range, over-limit,

Error indicator Red E

Enable indicator | Green Cco . .
or channel parameter configuration error

Off: The channel is disabled.

Disconnection
detection Red BO
indicator

On: The signal wire is disconnected.
Off: The signal wire is operating normally.

Short-circuit
detection Red SO
indicator

On: The excitation power output is short-circuited.
Off: The excitation power output is not short-circuited.
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u Terminal definition
Diagram Left signal Left terminal Right terminal Right signal
| EXCO+ A0 BO NC
L
® o
e EXCO- A1l B1 NC
;ﬁ? SIGO+ A2 B2 NC
== SIGO- A3 B3 NC
o of ok SENO+ A4 B4 NC
;’ii e SENO- A5 B5 NC
'4 : '?
. ﬁ Shield A6 B6 NC
== NC A7 B7 NC
S 24V A8 BS oV
Pin Name Description Specifications
A0 EXCO+ Positive terminal of the excitation
voltage output for Channel 0
AT EXCO- Negative terminal of the excitation
voltage output for Channel 0
A SIGO+ P.ositive terminal of the bridge input
signal for Channel 0
Negative terminal of the bridge input
A3 SIGO- .ega 've fermina’ of the bridge inpu Input type: Differential input
signal for Channel 0
— . : Input voltage range: £+30 mV
Ad SENO+ Positive terminal of the bridge
feedback voltage for Channel 0
AS SENO- Negative terminal of the bridge
feedback voltage for Channel 0
A6 Shield Sh.leld cable ground for Channel 0
bridge
A7 - -
A8 24V P05|t|vc.a terminal of the external 24 V .
power input Module power input: 24 VDC (20.4
BS oV Negative terminal of the external 24 V|VDC-28.8 VD()
power input

202606 (V1.4)

86



Astraada A-Series I/O System User Product specifications

n Terminal wiring
. A B . A B
4-wire sensor ’/\\ EXCo+ | 0 NG 6-wire sensor “l Exco+ | 0 NG
l
I
— EXCO- | 1 | NC Il EXCO- | 1| NC
| |1
P N
. SIGo+ | 2 | NC SIGo+ | 2| NC
T / [
L (I
-~ SIGo- | 3| NC i SIGo- | 3| NC
\y
L¢SENO+ | 4 | NC 1| Lesenor | 4| NC
SENO- | 5 | NC ‘\' SENO- | 5| NC
yShield | 6 | NC L«Shield 6| NC
NC | 7| NC NC | 7] NC
24v | 8| ov 24v | 8| ov
# Note:

®  Avoid bundling sensor cables together with power cables (high voltage, high current) or other cables
that transmit strong interference signals. Route them separately and avoid parallel routing.

®  Keep the sensor and the module grounded at the same potential whenever possible.

= Power supply specifications

Item Specifications
External input rated
voltage

24 VDC (-15%—+20%)

External input rated
current
Rated backplane bus
output voltage
Backplane bus current

05A

5VDC (4.75 VDC-5.25 VDC)

120 mA (Typical val
consumption mA (Typical value)

Isolation Yes

Power supply protection |Protection against reverse connection and overcurrent

n Input/output specifications
Item Specifications
Number of channels |1 channel
Input mode Differential
Voltage range +30 mVDC

Input sensor type 4-wire or 6-wire bridge sensors
Load cell sensitivity |(1, 2, 4, 6) mV/V

Load range 40-4010 Q
+0.01% FS (25 °C, sampling rate > 80 ms, and load cell sensitivity > 2
mV/V)
Accuracy +0.05% FS (-25 °C to +55 °C, sampling rate > 80 ms, and load cell

sensitivity > 2 mV/V)
+1% FS (25°C, under CE-certified standard interference conditions)
Max. excitation power [5V @ 250 mA

Disconnection detection [Supported (signal wire)

Over-limit detection |Supported

Over-range detection |Supported
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Item Specifications
Isolation No isolation between channels
u Software specifications
Item Specifications
Conversion time Tms,2ms,5ms, 10 ms, 20 ms, 40 ms, 80 ms, 200 ms, 400 ms

Input channel logic level

. . Not supported
configuration PP

Independent channel

. . Not supported
enable configuration PP

Diagnostic reporting

. i . Diagnostic information is uploaded by default.
function configuration

Outputs are not refreshed; inputs support refreshing in the

In stop mode .
P Safe-Operational state.

I/0 mapping Supports bit-level access mapping.
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5.5.15 Bridge measurement module-AS71BRG2

Figure 5-45 AS71BRG2 appearance
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Figure 5-46 Component diagram
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Table 5-19 Component description

Name Color |Silkscreen Description
On: The module is running.
RuR indicator Green R Slow blin.king (500 ms): The module is establishing
communication.
Off: The module is not powered on or it is abnormal.
Slow blinking (500 ms): External power supply not
- connected or incorrect parameter settings.
E dicat Red E
ror indicator € Fast blinking (100 ms): The module is offline.
Off: The module works normally.
On: Channel enabled
Enable indicator | Green 0, C1 Slow blinking (500 ms): Input sig.nal over-range, over-limit,
or channel parameter configuration error
Off: The channel is disabled.
Di ti
|sconnetc on On: The signal wire is disconnected.
detection Red BO, B1 Off: The signal wire is operating normall
indicator ' 9 P 9 y
Short-circuit o . -
. On: The excitation power output is short-circuited.
detection Red S0, S1 L . L
indicator Off: The excitation power output is not short-circuited.
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u Terminal definition
Diagram Left signal Left terminal Right terminal Right signal
4 EXCO+ A0 BO EXC1+
f Y
sl EXCO- A1l B1 EXC1-
e
A?? SIGO+ A2 B2 SIG1+
A e
A== SIGO- A3 B3 SIG1-
BB SENO+ A4 B4 SENT+
}‘i & SENO- A5 B5 SEN1-
e
?? Shield A6 B6 Shield
"P?” NC A7 B7 NC
S 24V A8 BS oV
Pin Name Description Specifications
A0 EXCO+ Positive terminal of the excitation voltage output for
Channel 0
BO EXC1+ Positive terminal of the excitation voltage output for
Channel 1
AT EXCO- Negative terminal of the excitation voltage output for
Channel 0
B1 EXCT- Negative terminal of the excitation voltage output for
Channel 1

A2 SIGO+ |Positive terminal of the bridge input signal for Channel 0
B2 SIG1+ |Positive terminal of the bridge input signal for Channel 1
A3 SIGO- |Negative terminal of the bridge input signal for Channel 0 |Input type:

B3 SIG1- |Negative terminal of the bridge input signal for Channel 1 |Differential input
Positive terminal of the bridge feedback voltage for|lnput voltage

A4 SENO
* Channel 0 range: £30 mV

B4 SENT+ Positive terminal of the bridge feedback voltage for

Channel 1
A5 SENO- Negative terminal of the bridge feedback voltage for

Channel 0
BS SEN1- Negative terminal of the bridge feedback voltage for

Channel 1

A6 Shield |Shield cable ground for Channel 0 bridge
B6 Shield |Shield cable ground for Channel 1 bridge

A7 - -
B7 - -
A8 24V |Positive terminal of the external 24 V power input Module power
. . ) input: 24 VDC (20.4
B8 0V |Negative terminal of the external 24 V power input

VDC-28.8 VDC)
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Terminal wiring

4-wire sen

# Note:

A B
sor . B-wire sensor
= EXCO+ | 0 | EXC1+ =
EXCO- | 1 | EXC1-
SIG0+ | 2 | SIG1+

SIG0- | 3 | SIG1-

SENO+ | 4 | SEN1+

SENO- | 5 | SEN1-

Shield Q

NC 7 NC

p Shield | 6

24V | 8 ov

]

®  Avoid bundling sensor cables together with power cables (high voltage, high current) or other cables

that transmit strong interference signals. Route them separately and avoid parallel routing.

®  Keep the sensor and

the module grounded at the same potential whenever possible.

Power supply specifications

Item

Specifications

External input rated
voltage

24 VDC (-15%—+20%)

External input rated
current

05A

Rated backplane bus
output voltage

5VDC (4.75 VDC-5.25 VDC)

Backplane bus current
consumption

120 mA (Typical value)

Isolation

Yes

Power supply protection

Protection against reverse connection and overcurrent

Input/output specifications

Item Specifications
Number of channels |2 channels
Input mode Differential
Voltage range +30 mVDC

Input sensor type

4-wire or 6-wire bridge sensors

Load cell sensitivity

(1,2,4,6) mV/V

Load range 40-4010 Q
+0.01% FS (25 °C, sampling rate > 80 ms, and load cell sensitivity > 2
mV/V)
Accuracy +0.05% FS (-25 °C to +55 °C, sampling rate > 80 ms, and load cell

sensitivity > 2 mV/V)
+1% FS (25°C, under CE-certified standard interference conditions)

Max. excitation power

5V @ 250 mA

Disconnection detection

Supported (signal wire)

Over-limit detection

Supported

202606 (V1.4)

92



Astraada A-Series I/O System User

Product specifications

Item

Specifications

Over-range detection

Supported

Isolation

No isolation between channels

Software specifications

Item

Specifications

Conversion time

Tms,2ms,5ms, 10 ms, 20 ms, 40 ms, 80 ms, 200 ms, 400 ms

Input channel logic level
configuration

Not supported

Independent channel
enable configuration

Not supported

Diagnostic reporting
function configuration

Diagnostic information is uploaded by default.

Outputs are not refreshed; inputs support refreshing in the
In stop mode .

Safe-Operational state.
I/0 mapping Supports bit-level access mapping.
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5.5.16 Counting and measurement module-AS71AN02

Figure 5-47 AS71ANO2 appearance
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Figure 5-48 Component diagram
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Table 5-20 Component description

Name Color | Silkscreen Description
Power-on/Run status indicator
On: The module is running.
Yellow- L . -
reen R Slow blinking (500 ms): The module is establishing
9 communication.
Status Off: The module is not powered on or it is abnormal.
indicator Module fault indicator
Fast blinking (100 ms): The module is offline.
Red E Slow blinking (500 ms): External power supply not connected
or incorrect parameter settings.
Off: The module works normally.
DO CO SSI encoder signal detection indicator
Green D1’ c1 On: The data/clock differential voltage remains positive.
' Off: The data/clock differential voltage remains negative.
Digital input signal indicat
Signal igita mptf signa !n icator
. Green X0, X1 |On: Input signal active
indicator . . .
Off: Input signal inactive
Digital output signal indicator
Green YO, Y1 On: Output enabled.
Off: Output disabled.
User terminal|l/O terminals for external wiring
-: Digital input
9 P -: Analog output
Color : Digital output (source, sink, relay)
meaning - Analog input (volt . : Power feed
: Analog input (voltage, current, .
ginp 9 -: Counting and measurement
thermocouple, RTD)
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Terminal definition

Diagram Left signal Left terminal | Right terminal | Right signal
P_E_ﬂ DO+ AO BO D1+
-
sy DO- A1l B1 D1-
=)
1 1
?? Co+ A2 B2 Cl+
A \B
2 2
A‘??a Co- A3 B3 C1-
3 3
'2??3 Vo A4 B4 coM
g??g DIO A5 B5 DI
Ny
6 6 ss A6 B6 oE
A 7
A B
8 \ '8
e | 24V A8 B8 0V
Terminal wiring
D+
o+ ]
VO —h+ P- o]
Encoder Cable shield
COM———- c+ e .
L c ] >
© Cable shield e
o o DL oy ] — SE
~~~~~~~~~~ SENF
" 2avnc ! ‘// 24vDC \\‘ U Q_J
e T
Snkinput  Sourceinput =
@)
c
MA__DO —
24VDC
. Tt 24V
com

Power supply specifications

Item

Specifications

Bus input power rated
voltage

5VDC (4.75 VDC-5.25 VDQ)

Bus input power rated
current

140 mA (Typical value at 5 VDC)

202606 (V1.4)

96



Astraada A-Series I/O System User

Product specifications

Item

Specifications

Terminal input power
rated voltage

24 VDC (20.4 VD(C-28.8 VDCQ)

Terminal input power
rated current

2 A (Typical value at 24 VDC)

Module hot swapping

Not supported

Input specifications

Item Specifications
Encoder type SSI absolute encoder
Input mode RS-422 level standard, differential input

Input channel

2

Encoder voltage

24VDC = 15%

SSI frame length

10-40 (Default: 13)

SSI clock frequency (Hz)

125 kHz, 250 kHz, 500 kHz, 1 MHz, 1.5 MHz, 2 MHz

Signal type Binary/Gray (default)
Number of DI channels |2
Dl d i i
etection electrical 24 VDC
level
Dl type PNP (source), NPN (sink)

DI edge selection

Rising edge/Falling edge/Rising and falling edge

Dl filter time setting

(0-65535) x 0.1 s

DI function Latch, preset, and reset
Number of DO channels |2
DO level 24 VDC
DO type PNP (source), rated output current: 0.16 A
DO function Comparison output
ON voltage >15V
OFF voltage <5V
Hardware ON/OFF 100 pis

response time

Input resistance

Reference value about 3.4 kQ

Isolation

Yes

Measurement variable

Frequency/Speed

Update time of the
measurement function

20 ms, 100 ms, 500 ms, 1000 ms

Gating function

Software gate

Software specifications

Item

Specifications

Software input filter time

Setting range: 0-65535 (Default: 1000)
Unit: 0.1 us

Diagnostic reporting
function configuration

Diagnostic information is uploaded by default.

In stop mode

Outputs are not refreshed;

Safe-Operational state.

inputs support

refreshing

in the
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5.5.17 Counting and measurement module-AS71IN02

Figure 5-49 AS71IN02 appearance

O A | ASTRAADA

A B

AD 0 Al
VO.
- @ B0 | 1| B1 « [Ecomr <2

Z0 2 21—

DIoO | 3| D1 —
S8 | 4| SS [

|
/j PE | 6 PE

= Doo | 7 | DOf J
24v 8| ov
[T

Fower in
EEEEAE As71IN02

4 _!-a Count 2x24V
o m
2l 24vDC,0.5A

21 SN: 106228000058

ASTOR Sp. z o.o.
www. astraada. com Made in china

202606 (V1.4) 98



Astraada A-Series I/O System User

Product specifications

Figure 5-50 Component diagram

Statusindicator

Signal indicator——

User terminal

Table 5-21 Component description

Name Color |Silkscreen Description
Power-on/Run status indicator
On: The module is running.
Yellow- S . _
reen R Slow blinking (500 ms): The module is establishing
g communication.
Off: The module is not powered on or it is abnormal.
Module fault indicator
Status S . .
idicator Fast blinking (100 ms): The module is offline.
Red R Slow blinking (500 ms): External power supply not connected
or incorrect parameter settings.
Off: The module works normally.
Channel 0/1 enable status indicators
Green C0, C1 |On: Encoder channel enabled.
Off: Encoder channel disabled.
A0, BO, Z0 Encoder Channel 0/.1 input signal indicators
Green On: Input signal active
A1, B1, Z1 . ) .
Off: Input signal inactive
Signal 00, 01 Channel 0/? digital .mput indicators
- Green On: Input signal active
indicator 10, 11 . . .
Off: Input signal inactive
Channel 0/1 digital output indicators
Green Y0, Y1 |On: Output enabled.
Off: Output disabled.
Usc.er I/O terminals for external wiring
terminal
-: ng!tal Input ) : Analog output
Color : Digital output (source, sink, relay)
. . : Power feed
meaning -: Analog input (voltage, current, .
: Counting and measurement
thermocouple, RTD)
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= Terminal definition
Diagram Left signal Left terminal | Right terminal | Right signal
' A0 AO BO A1
5 ; g BO A1 B1 B
: : Z0 A2 B2 Z1
}9? ?'?
!9??2 DIO A3 B3 DI1
1‘:??‘2 SS A4 B4 SS
A
S VO A5 BS COM
e
19\??{7’ PE A6 B6 PE
B DOO A7 B7 DO1
A B ]
= 24V A8 B8 ov

u Terminal wiring

A0

Encoder

BO

A

Optocoupler
isolation

co _

20

A

Optocoupler
isolation

NPN
DI and Encoder

o

DI

A

Optocoupler
isolation

ss

Vo

Optocoupler
isolation

co
M

1INDJIO [eusalu|

LOAD

DOO

A0

EZH]

VO ——+ ™
o Encoder
[ —-

20

PNP
DI and Encoder

o DIO

SS

Vo

co
M

Optocoupler
isolation
Optocoupler
isolation
Optocoupler CD'I
isolation
S
Optocoupler —
isolation 3
—

DO0

AV AWV
L L
T : T .
n Power supply specifications
Item Specifications

voltage

Bus input power rated

5VDC (4.75 VDC-5.25 VDQ)

current

Bus input power rated

140 mA (Typical value at 5 VDC)
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Item Specifications

Terminal input power

24 VDC (20.4 VDC-28.8 VDC)
rated voltage

Terminal input power .
PUtp 2 A (Typical value at 24 VDC)
rated current

Module hot swapping [Not supported

n Input specifications
Item Specifications
Encoder type Incremental encoder
Input channel 2 channels

Encoder voltage 24VDC + 15%
Quadrature pulse input, pulse + direction input (direction signal
optional)
Counting range -2147483648-2147483647
Pulse frequency 200 kHz
Frequency multiplication

Pulse mode

x1, x2, x4
mode
Resolution 1-65535 PPR (number of pulses per revolution)
Counter preset Default is 0, which means the preset is disabled.
Z-pulse calibration  |Supported by default when Z signal is connected.
Counter filter (0-65535) x 0.1 ps per channel
Number of DI channels |2
DI function Latch
DI detection electrical 24 VDC
level
Dl type PNP (source), NPN (sink)

DI edge selection Rising edge/Falling edge/Rising and falling edge
DI filter time setting |(0-65535) x 0.1 ps
Number of DO channels |2

DO function Comparison output
DO level 24 VDC
DO type PNP (source), rated output current: 0.16 A
DO function Comparison output
ON voltage >15V
OFF voltage <5V
Hard ON/OFF
ardware ./ 100 s
response time
Input resistance Reference value about 3.4 kQ
Isolation Yes
n Software specifications
Item Specifications
Setting range: 0-65535 (Default: 1000)

| t filter ti
nput fiter ime Unit: 0.1 us

Measurement variable |Frequency/Speed

Update time of the

. 20 ms, 100 ms, 500 ms, 1000 ms
measurement function

Gating function Software gate
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5.5.18 Counting and measurement module-AS71INO1

Figure 5-51 AS71INO1 appearance
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o0 | 7 | DO =
2av | 8| ov

T

Powerin

® C¢
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v ia Count 1x5V,R5422
3 24VDC,0.5A
bt .

3 SN:106228000058
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Figure 5-52 Component diagram
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Table 5-22 Component description

Name Color |[Silkscreen Description
Power-on/Run status indicator
On: The module is running.
Yellow- L . -
reen R Slow blinking (500 ms): The module is establishing
g communication.
Off: The module is not powered on or it is abnormal.
Module fault indicator
Status S . :
indicator Fast blinking (100 ms): The module is offline.
Red E Slow blinking (500 ms): External power supply not connected
or incorrect parameter settings.
Off: The module works normally.
Enabling status indicator
Green EN On: Encoder channel enabled.
Off: Encoder channel disabled.
Encoder channel input signal indicator
Green | AO, BO, Z0 |On: Input signal active
Off: Input signal inactive
Signal Digital input indicator
. g Green | X0, X1, X2 |On: Input signal active
indicator . . .
Off: Input signal inactive
Digital output indicator
Green Y0, Y1 |On: Output enabled.
Off: Output disabled.
Us§r I/O terminals for external wiring
terminal
: Digital i
- !g!ta nput . -: Analog output
Color : Digital output (source, sink, relay)
. . : Power feed
meaning -: Analog input (voltage, current, .
: Counting and measurement
thermocouple, RTD)
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Terminal definition

Diagram Left signal Left terminal | Right terminal | Right signal
A A+ A0 BO A-
‘3% % 4
?? B+ A1 B1 B-
0 1
S Z+ A2 B2 Z-
e
T e Vo A3 B3 CoM
!ﬁ??ﬂ DIO Ad B4 DI
e o ns s /
==
6 6
‘ SS A6 B6 PE
e
\ DOO A7 B7 DO1
. i 24V A8 BS oV
Terminal wiring
A+
A ]
A A ]
VO — 3+ B+ Cable shield .
Encoder 3@3
coM——4- = s
Z+ Cable shield
oz ]
i Cable shield
DIO
—

Sink input

\
]
:

Source input

LOAD

&=

Ay=L]

Optocoupler
isolation

Optocoupler
isolation

—

1IN2419 [euwsa)u|

—

DO0
LOAD
—
24VDC
-1+
24V
com
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n Power supply specifications

Item Specifications

Bus input power rated
voltage

Bus input power rated
current

5VDC (4.75 VDC-5.25 VDC)

140 mA (Typical value at 5 VDC)

Terminal input power

24 VDC (20.4 VDC-28.8 VDQ)
rated voltage

Terminal input power
Inal input pow 2 A (Typical value at 24 VDC)
rated current

Module hot swapping |Not supported

n Input specifications
Item Specifications
Encoder type Incremental encoder
Input channel 1 channel

Encoder voltage 5VvDC

Input type RS-422 level standard, differential input
Quadrature pulse input, pulse + direction input (direction signal
optional)
Counting range -2147483648-2147483647
Pulse frequency 100 Hz-2 MkHz
Frequency multiplication

Pulse mode

x1, x2, x4
mode
Resolution 1-65535 PPR (number of pulses per revolution)
Counter preset Default is 0, which means the preset is disabled.

Z-pulse calibration  |Supported by default when Z signal is connected.
Counter filter (0-65535) x 10 ns per channel
Number of DI channels |3

DI function Latch, preset, and reset
DI detection electrical 24 VDC
level
Dl type PNP (source), NPN (sink)

DI edge selection Rising edge/Falling edge/Rising and falling edge
DI filter time setting [(0-65535) x 10 ns

Hardware reset Rising edge reset
Number of DO channels |2
DO function Comparison output
DO level 24 VDC
DO type PNP (source), rated output current: 0.16 A
ON voltage >15V
OFF voltage <5V
Hardware ON/OFF 100 pis
response time
Input resistance Reference value about 3.4 kQ
Isolation Yes
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n Software specifications

Item

Specifications

Input filter time

Setting range: 0-65535 (Default: 1000)
Unit: 10 ns

Measurement variable

Frequency, speed

Update time of the
measurement function

20 ms, 100 ms, 500 ms, 1000 ms

Gating function

Software gate

202606 (V1.4)

106



Astraada A-Series I/O System User

Product specifications

5.5.19 Dual-channel pulse output control module-AS71PUOC

Figure 5-53 AS71PUOC appearance
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Figure 5-54 Component diagram

Statusindicator

Signal indicator

AS71PUOC

Color meaning

4 5
———User terminal

Table 5-23 Component description

Name

Color

Silkscreen

Description

Status
indicator

Yellow-
green

Power-on/Run status indicator

On: The module is running.

Slow blinking (500 ms): The module is establishing
communication.

Off: The module is not powered on or it is abnormal.

Red

Module fault indicator

Fast blinking (100 ms): The module is offline.

Slow blinking (500 ms): External power supply not connected
or incorrect parameter settings.

Off: The module works normally.

Signal
indicator

Green

PO, DO, EO,
P1, D1, E1

Pulse output indicator
On: NPN pulse output active
Off: NPN pulse output inactive

Green

00-03, 10-13

Digital input indicator
On: Input signal active
Off: Input signal inactive

User
terminal

I/O terminals for external wiring
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u Terminal definition
Diagram Left signal Left terminal Right terminal Right signal
.I%' DI0O A0 BO DI10
s DIO1 A1 B1 DI11
?%- DIO2 A2 B2 DI12
== DI03 A3 B3 DI13
Fe ss A4 B4 ss
B8 A/PO A5 B5 A/P1
f? !
- B/D0O A6 B6 B/D1
= Ak
?; ENO A7 B7 EN1
- 24V A8 B8 oV
Pin Name Description Terminal function
Positive limit signal input for
AO bioo Channel 0
BO BI10 Positive limit signal input for
Channel 1
Negative limit signal input for
AT biof Channel 0
B1 DI11 Negative limit signal input for{Internal impedance: 1.8 kQ
Channel 1 15-30 V voltage input is acceptable.
A2 DI02 Home signal input for Supports sink input
Channel 0 Max. input frequency: 200 kHz
Home signal input for
B2 DI12
Channel 1
Emergency stop signal input
A3 DIO3
for Channel 0
Emergency stop signal input
B3 DI13
for Channel 1
A4 SS Common terminal .
- Input common reference terminal
B4 SS Common terminal
A5 A/PO P pulse output for Channel 0 |Single-ended NPN pulse output
B5 A/P1 P pulse output for Channel 1 |Output voltage: (12-24 VDC) +15%
A6 B/DO D pulse output for Channel 0 |Max. output frequency: 200 kHz
Peak load drive current < 1 A; continuous
B6 B/D1 D pulse output for Channel 1 |current < 0.5 A
Output impedance: 0.5Q
A7 ENO Enable signal output for . .
Channel 0 Enable signal output (reserved; interface
Enable signal output for performance is similar to pulse output)
B7 EN1
Channel 1
A8 24V Positive terminal of the .
external 24 V power input Pulse output module power supply input: (12—
BS oV Negative terminal of the 24 VDC) £15%
external 24 V power input
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n Terminal wiring
AP
PUL+
PUL-F— '
7 § H‘
DR+ |
D IR—}—
B /P
7 § H‘
EN
fel | 5
24VDC ! —
*“‘ ov @)
D 100, g
ﬁﬂi
—>  —
. O
Optocoup ler
: isolation H *
) — o DI03L 1, — @)
ay=r)| S
—l o
. £
Optocoup ler
isolation
) o o DIOL s ot —
§+'<
>
p L]
Optocoup ler
. isolation
D13
0—0/6—>—’\/\/\,— ]
§+':
o o >
7 oupe N 7 24VDC N C |
[ | [ +| _ | q
| | | | LSS Optocoupler
| __' . ) | || ,' isolation
\\___’/ \\___’/
Sink Source
input input
u Power supply specifications
Item Specifications
Bus input power rated
5VDC (4.75 VDC-5.25 VDC)
voltage
Bus input power rated
us Input pow 140 mA (Typical value at 5 VDC)
current
Module hot swapping |Not supported
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u Input/output specifications
Item Specifications
Output type Digital pulse output, low-side output
Output mode Sink
Output channel Dual channels

Output voltage class |(12 VDC-24 VDC) +15%
Max. output frequency {200 kHz

Output load Peak drive current per point < 1 A; continuous current < 0.5 A
Hardware ON/OFF
response time

100 us

Isolation Yes

Output action display |[When the output is in driving state, the output indicator is on.

Protection function |Protection against short circuits and overcurrent
Dl type Digital input
DI mode Source/Sink

Number of DI channels |8
Input voltage class |15 VDC-30 VDC
Max. input frequency |200 kHz
Hardware ON/OFF
response time

100 us

Software filter time  |Supported
Input resistance Reference value about 1.8 kQ

Isolation Yes

Input action display  |When the input is in driving state, the input indicator is on.

n Software specifications

Item Specifications

Supports single-pulse output (pulse + direction) and dual-pulse output
Pulse output mode bp gle-p put (p ) P P

(CW/CCW)
S ts absolut iti de, relati iti de, and d
Motion mode upports absolute position mode, relative position mode, and spee
mode
Trapezoidal
S ted
acceleration/deceleration upporte
Motion merge Supported

Homing mode Supports 4 homing modes (19, 21, 24, 28)

Software input filter time|Setting range: 1-65535; unit: 10 ps
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5.5.20 Power feed module-AS71PWRR

Figure 5-55 AS71PWRR appearance
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Figure 5-56 Component diagram

Run indicator

A
0

A
1

B
0

—\AéJ

Color meaning

??—5—- User terminal
é‘??%
Ee
S e
Fer
S e
=
Ee:

Table 5-24 Component description

Name Color | Silkscreen Description
o On: The module is running.
Run indicator| Green P . .
Off: The module is not powered on or it is abnormal.
User terminal|l/O terminals for external wiring
L] Terminal definition
Diagram Left signal Left terminal | Right terminal | Right signal
24V A0 BO oV
?? 24V A1 B1 oV
=i 24V A2 B2 oV
|2 y - g
N 24V A3 B3 oV
:??‘2 24V A4 B4 oV
Fe 24V A5 B5 oV
A?' EB
,?? 24V A6 B6 oV
O ©°
24V A7 B7 oV
Fe:
A PE A8 B8 PE
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Terminal wiring

Unit power supply L

(24VDC)

=

AS71PWRR
24v | 0| OV
24V |1 ov
24v | 2 | OV
24v | 3| OV
24v | 4 | OV
24V | 5| 0OV
24V | 6 | OV
24v | 7| OV
RELI| 8 |l PE

Power supply specifications

A B

*Terminals with the same
designation areinternally
connected and the maximum

terminal current capacity is4A.

Item

Specifications

External input rated
voltage

24 VDC (-15%—+20%)

External input rated
current

08 A

Rated output voltage

5VDC (4.5-5.5 VDQ)

Rated output current

2.5 A (typical value at room temperature 25 °C)

Output protection

Short-circuit protection and hiccup protection

Software specifications

Item

Specifications

Module addressing

Not supported

Module status reading

Not supported

202606 (V1.4)

114



Astraada A-Series I/O System User

Product specifications

5.5.21 Serial communication module-AS71COM?2

Figure 5-57 AS71COM2 appearance
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Figure 5-58 Component diagram

tatus indicator Colorm ear HH
Signalindicator

Usertem inal

A B '
Table 5-25 Component description
Name Color | Silkscreen Description
On: The module is running.
Yellow- R Slow blinking (2.5 Hz): The module is establishing
green communication.

Off: The module is not powered on or it is abnormal.

Off: The module works normally.

Stat
. d.a uts Red E Fast blinking (10 Hz): The module is offline.
indi r
cato Slow blinking (2.5 Hz): Incorrect parameter settings.
Green €0 €1 Blinking: There is daté |nteraf_‘t|on.
Off: There is no data interaction.
Red E0 E1 Steady on: Cqmrr?unication fault
Off: Communication normal
On: Channel 0 operates in RS232 mode
G 0:232
reen Off: Channel 0 operates in non-RS232 mode
. Green 1232 On: Channel 1 operates |.n RS232 mode
Signal Off: Channel 1 operates in non-RS232 mode
indicator On: Channel 0 operates in RS485 mode

Green 0:485 .
Off: Channel 0 operates in non-RS485 mode

On: Channel 1 operates in RS485 mode
Off: Channel 1 operates in non-RS485 mode

Green 1:485

User terminal|l/O terminals for external wiring

-: Digital input
-: Analog output
Color : Digital output (source, sink, relay) - b feed
. : Power fee
meaning -: Analog input (voltage, current,

thermocouple, RTD)

-: Counting and measurement
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Terminal definition

Diagram Left signal Left terminal | Right terminal | Right signal
| RO+ AO BO R1+
e ©5
RO- A1l B1 R1-
AF FB
485 A0 A2 B2 485 A1
e - -
%"?g 485 B0 A3 B3 485 B1
2??’3 GND A4 B4 GND
‘i e 232 TX0 A5 B5 232 TX1
e
232 RX0 A6 B6 232 RX1
e
A??B PE A7 B7 PE
s b 24V A8 BS ov
Terminal wiring
A O 120 Q : 3 :_N__ﬁ
B O Haemil
Cable shield PE
RS-185 iso htion [
Al ﬁ: 5 rPpHwE
B1 : 5 :—K— DE
Cable shield
PE
RS-185 iso hition T E
D
RX0 I’ : : P rx =
TX0 i " =
Cable shield i o
IsolationIC  RS-2321C =N
c
T =T =
RX1 12 p P RX =
TX1 — % e | TX
/ 1 — 1
Cable shield PE
Ioktion L RS2321C
|:| l: 8 8 : 24V
COM
External24 VD C
powersupply
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= Power supply specifications

Item Specifications

Bus input power rated
voltage

Bus input power rated
current

Module hot swapping [Not supported

5VDC (4.75 VDC-5.25 VDC)

180 mA

n Input specifications

Item Specifications
Supported protocols |Modbus RTU master/slave, free protocol
Input PDO data size  |Max. 1024 bytes

Output PDO data size |Max. 1024 bytes
Number of channels |2

® The module supports 2-channel serial communication
Communication simultaneously.

interface type ® Provides two RS485 physical-layer channels and two RS232
physical-layer channels.

® 1200/2400/4800/9600/19200/38400/57600/115200

Data transmission rate |®  Default value: 19200

® Unit: bit/s
7 or 8 bits; default: 8 bits (The 7-data-bit setting cannot be used with no
Data bit parity; otherwise, a serial-port parameter configuration error is
reported.).
Start bit Fixed at 1 bit
Stop bit 1 bit or 2 bits; default: 1 bit
Parity bit Odd parity, even parity, or no parity; default: even parity

® In RS485 mode, each channel supports up to 31 Modbus RTU slaves.
Number of slaves ® In RS232 mode, each channel supports only 1 Modbus RTU slave,
and the entire module supports a total of 2 slaves.

® RS232: Max. 15 m @ 4800 bit/s. The transmission distance = [(15 m
x 4800) / actual baud rate]. Cable distributed capacitance < 100 pF/m.
® RS485:

1000 m @ 1200 bit/s

800 m @ 2400 bit/s

600 m @ 4800 bit/s

300 m @ 19200 bit/s

200 m @ 38400 bit/s

200 m @ 57600 bit/s

100 m @ 115200 bit/s

(a. Measured using AWG24 shielded twisted-pair cable with a
120 Q termination resistor and cable distributed capacitance
of < 100 pF/m.

b. The actual communication distance depends on cable

Communication distance

VV VYV V VY V V

quality, electromagnetic environment, number of nodes, and
connector quality.)

. ® Channels are isolated from internal system signals.
Isolation method . .
® No isolation between channels

Termination resistor [Implemented by user wiring at the terminal;, matching resistance: 120 Q
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Item Specifications
Diagnostic reporting
function configuration
Communication data
refresh mode

Supported

Free refresh

u Software specifications
Item Specifications
® Receive frame end detection time; range: 0-10000
Frame end idle time |®  Unit: 0.1 character
® Default value: 35
® Timeout for the master to wait for a slave response; range: 10-65535
Response timeout |®  Unit: ms
® Default value: 1000
®  Delay from when the master receives a slave response frame to when

it sends the next command; range: 0-65535

Polling delay Unit
nit: ms

Default value: 3

Read timeout handling
mode

Holds the last input value or clears the input value.
Default value: holds the last input value

Delay from when the slave receives a query frame to when it sends a
response frame; range: 0-65535

Response delay ® Unit: ms

® Default value: 50

® This parameter is valid only in slave mode.

When the read/write commands of Modbus RTU need to be controlled,
Module control select the enable mode. The read/write commands of Modbus RTU are

function controlled by controlling the value of "Module control output". The
default value is Disabled.

Modes: level trigger (continuously active), rising-edge trigger (single
trigger), and polling mode are supported.
Function code ® Standard commands: 01/02/03/04/05/06/15/16
® Range: 1-247
Slave ID ® Default value: 1
® This parameter is valid only in slave mode.

Module control mode
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6 Configuration

6.1 Parameter description

6.1.1 Coupler
6.1.1.1 AS71ETC

Name Index--Subindex| Parameter | Type Meaning
Expansion module enable/disable
control bit. These bits control the
enabled/disabled status of the
expansion  modules  connected
. . downstream of the coupler. Each bit
p(;?:;:ge:er?tslgno 0x3000: 00 I\I;InO:bullee UDINT |controls the enabled/disabled status
of one module (1: enable; 0: disable).
Bit O controls the 1st module.
Bit 1 controls the 2nd module
Bit 31 controls the 32nd module.
Control
parameter - - - -
RxPDO
Feedback
parameter - - - -
TxPDO
0x3080 Coupler Info - Coupler information.
Subindex 0x01 ActNUm UINT Number of connected expansion
modules.
Subindex 0x02 | HW Version | UINT |Coupler hardware version number.
Subindex 0x03 | SW Version | USINT |Coupler software version number.
Subindex 0x04 |FPGA Version| USINT |cOUPIer FPGA - software version
Status parameter number.
SDO Detected
0xF050 Module IDent - Detection module ID list.
List
Subindex 0x01 |Sublndex 001| UDINT |ID of 1st module detected
Subindex 0x02 |Sublindex 002| UDINT |ID of 2nd module detected
Subindex 0x20 |Subindex 032| UDINT |ID of 32nd module detected
6.1.1.2 AS71EIP
Parameter Type Meaning Data type
hwVersion UINT Coupler hardware version Input
swVersion UINT Coupler software version Data(T->0)
Expansion module enable/disable
SLOT 1-8 Module Enable USINT . -
control bit: controls the
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Parameter Type Meaning Data type
enabled/disabled status of the
expansion  modules  connected
downstream of the coupler. Each bit
controls the enabled/disabled status
of one module.

Bit7 Bit0
Controls the Controls the
8th module | ™ | 1st module

TRUE: Enable.  FALSE: Disable.

Expansion module enable/disable
control bit: controls the
enabled/disabled status of the
expansion  modules  connected
downstream of the coupler. Each bit

SLOT 9-16 Module Enable USINT controls the enabled/disabled status -
of one module.
Bit7 Bit0
Controls Controls
module 16. | 7| module 9.

TRUE: Enable. FALSE: Disable.

Expansion module enable/disable
control bit: controls the
enabled/disabled status of the
expansion  modules  connected
downstream of the coupler. Each bit
SLOT 17-24 Module Enable USINT controls the enabled/disabled status -
of one module.

Bit7 Bit0
Controls Controls
module 24. | 7| module 17.

TRUE: Enable. FALSE: Disable.

Expansion module enable/disable
control bit: controls the
enabled/disabled status of the
expansion  modules  connected
downstream of the coupler. Each bit
SLOT 25-32 Module Enable USINT controls the enabled/disabled status -
of one module.

Bit7 Bit0
Controls Controls
module 32. | 7| module 25.

TRUE: enable; FALSE: disable
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6.1.2 Digital input module

6.1.2.1 AS71DI16

Index-- ) Data type
Name Subindex Parameter| Type Meaning
1 DI 1 DI I fil
0x8001 +0x80*n 600 ) 609 . module ilter
. . SDO Cfg configuration parameter
Configuration 10-17 filter parameter. Unit: 10| Confi
parameter | Subindex 0x01 FiltO UINT P ' ' 9
us Param
>0 Filt ters [10-117. Unit:
Subindex 0x02 Filt1 UINT || parameters SRk
10 us
Control
parameter - - - - -
RxPDO
0x6001+0x80*n 1600DI ) 1600DI module status i
TxPDO feedback parameter
. Diagnosis
Feedback Subindex 0x01 ErrlD UINT |Fault ID Data
parameter | g\ hindex 0x02 10 BIT |10 status feedback
TxPDO Subindex 0x03 11 BIT |11 status feedback Input
(T->0)
Subindex 0x11 117 BIT |17 status feedback
Modul
0x8078+0x80*n Ionf:: € - Module information -
Status
HW Modul hard i
parameter | Subindex 0x01 . UINT oaule ardware  version -
DO Version number
FPGA M le FPGA sof i
Subindex 0x02 G UINT odule FPGA software version i
Version number
Note: n represents the slot where the expansion module is located, and n€[0,31].
6.1.2.2 AS71DI32
Name Index-- Parameter| Type Meanin Data type
Subindex yp 9 yp
32000l 3200DI dul filt
0x8002+0x80*n - o moddle e
SDO Cfg configuration parameter
Fil [0-17. Unit: 1
Subindex 0x01 |  Filto | UINT || er parameters 10-17. Unit: 10
Configuration He
Filt t [10-117. Unit:| Confi
parameter | Subindex 0x02 Filt1 UINT || rer parameters n onng
10 us Param
SDO - -
. . Filter parameters 120-127. Unit:
Subindex 0x03 Filt2 UINT
10 us
Filt ters 130-137. Unit:
Subindex 0x04 |  Filt3 | UINT | o' Parameters n
10 us
Control
parameter - - - - -
RxPDO
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Index--
N P T M i D
ame Subindex arameter| Type eaning ata type
0x6002+0x80*n 3200DI i 3200DI module status i
TxPDO feedback parameter
Di .
Feedback | Subindex 0x01 | ErrlD | UINT |FaultID 'agarlzs's
pz?rr;;;eger Subindex 0x02 10 BIT |10 status feedback
Subindex 0x03 I BIT |1 status feedback Input
(T>0)
Subindex 0x21 137 BIT |137 status feedback
Modul
0x8078+0x80*n |c:1f<l)] € - Module information -
Status
HW Modul hard i
parameter | Subindex 0x01 : UINT caule ardware - version -
DO Version number
Subindex 0x02 FPGA UINT Module FPGA software version i
Version number
Note: n represents the slot where the expansion module is located, and n€[0,31].
6.1.3 Digital output module
6.1.3.1 AS71DO16
Name Index-- Parameter| Type Meanin Data type
Subindex yp 9 P
" .
0x8005 + 0x80*N 0016D i 001§DP/DN module stop/offline
SDO Cfg configuration parameter
Stop/offline output mode
Qo Bit1bit0
Q1 Bit3bit2
Sto Q7 Bit15bit14
Subindex 0x01 Modzo UINT [2#00: Hold output in
stop/offline mode
2#01: Clear output in
stop/offline mode
Confi " 2#10: Preset output in
onniguration stop/offline mode Config
parameter -
DO Stop/offline output mode Param
Q10 Bit1bit0
Q11 Bit3bit2
Q17 Bit15bit14
. Stop -
Subindex 0x02 Mode1 UINT |2#00: Hold output in
stop/offline mode
2#01: Clear output in
stop/offline mode
2#10: Preset output in
stop/offline mode
Subindex 0x03 Stop USINT Preset value of stop/offline
Output0 output
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Index--
N P T M i D
ame Subindex arameter| Type eaning ata type
Bit0: QO preset output value in
stop/offline mode
Bit1: Q1 preset output value in
stop/offline mode
Bit7: Q7 preset output value in
stop/offline mode
Preset value of stop/offline
output
Bit0: Q10 preset output value in
St stop/offline mode
Subindex 0x04 op USINT |Bit1: Q11 preset output value in
Output1 .
stop/offline mode
Bit7: Q17 preset output value in
stop/offline mode
16D* 16DP/DN I
0x7005+0x80*n 0016 i 0016DP/ module  output
RxPDO control value
Control .
aramete Subindex 0x01 Qo0 BIT |QO output control Output
r r
P oono | Subindex0x02 | BIT |Q1 output control (0T)
Subindex 0x10 Q17 BIT |Q17 output control
*
0x6005-+0x80*n 0016D i 0016 DP/DN module status i
TxPDO feedback parameter
Feedback . .
Diagnosis
parameter Data
TxPDO Subindex 0x01 ErrlD UINT |FaultID
(Input(T>
0))
Modul
0x8078+0x80*n Ionfg ¢ - Module information -
Status
HW Modul hard i
parameter | Subindex 0x01 . UINT caule ardware — version -
DO Version number
Subindex 0x02 FPGfA UINT Module FPGA software version i
Version number
Note: n represents the slot where the expansion module is located, and n€[0,31].
6.1.3.2 AS71D0O32
Name Index-- Parameter| Type Meanin Data type
Subindex P 9 i
2DP/DN I
0x8006+ 0032D* (s)too3 /off/line confi Tr.::il:)s
0x80*n SDO Cfg P 9
parameter
Configuration Stop/offline output mode Config
parameter SDO st Qo Bit1bit0 Param
. op o
1 INT 1 Bit3bit2
Subindex 0x0 Mode0 u Q it3bi
Q7 Bit15bit14
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Index--

stop/offline mode

N P T M i D
ame Subindex arameter| Type eaning ata type
2#00: Hold output in
stop/offline mode
2#01:  Clear output in
stop/offline mode
2#10: Preset output in
stop/offline mode
Stop/offline output mode
Q1 s
Bit1bit0
0 it1bi
Q11 Bit3bit2
. Stop Q1
Subindex 0x02 UINT i i
ubindex Ox Mode1 7 Bit15bit14
2#00: Hold  output in
stop/offline mode
2#01:  Clear output in
stop/offline mode
2#10: Preset output in
stop/offline mode
Stop/offline output mode
Q2
Bit1bit0
0 it1bi
Q12 Bit3bit2
. Stop Q2
Subindex 0x03 UINT i i
ubindex Ox Mode2 7 Bit15bit14
2#00: Hold output in
stop/offline mode
2#01:  Clear output in
stop/offline mode
2#10: Preset output in
stop/offline mode
Stop/offline output mode
%3 Bit1bit0
(iB Bit3bit2
. Stop Q3
Subindex 0x04 UINT i i
ubindex 0x Mode3 7 Bit15bit14
2#00: Hold output in
stop/offline mode
2#01:  Clear output in
stop/offline mode
2#10: Preset output in
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Index--
Name Subin):lex Parameter| Type Meaning Data type
Preset value of stop/offline
output
Bit0: QO preset output value in
Sto stop/offline mode
Subindex 0x05 P USINT [Bit1: Q1 preset output value in
Output0 .
stop/offline mode
Bit7: Q7 preset output value in
stop/offline mode
Preset value of stop/offline
output
Bit0: Q10 preset output value
Sto in stop/offline mode
Subindex 0x06 P | USINT [Bit1: Q11 preset output value
Output1 . .
in stop/offline mode
Bit7: Q17 preset output value
in stop/offline mode
Preset value of stop/offline
output
Bit0: Q20 preset output value
Sto in stop/offline mode
Subindex 0x07 P USINT [Bit1: Q21 preset output value
Output2 . .
in stop/offline mode
Bit7: Q27 preset output value
in stop/offline mode
Preset value of stop/offline
output
Bit0: Q30 preset output value
Sto in stop/offline mode
Subindex 0x08 P USINT [Bit1: Q31 preset output value
Output3 . .
in stop/offline mode
Bit7: Q37 preset output value
in stop/offline mode
2D* 2DP/DN I
Ox7006+0x80*N 003 i 0032DP/ module output
Control RxPDO control value
on r?[ Subindex 0x01 Qo BIT QO output control Output
parameter -
>T
RYPDO Subindex 0x02 Q1 BIT |Q1 output control (O->T)
Subindex 0x20 Q17 BIT |Q37 output control
*
Ox6006+0x80* 0032D i 0032DP/DN module status i
TxPDO feedback parameter
Feedback - -
Diagnosis
parameter Data
TxPDO Subindex 0x01 ErrID UINT |Fault ID
(Input(T>0)
)
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Name S:‘lfii);;x Parameter| Type Meaning Data type
0x8078+0x80*n Mlc::czle - Module information -
Status Subindex 0x01 HW UINT Module hardware version i
parameter SDO Version number
Subindex 0x02 FPGA UINT Module FPGA software version i
Version number
Note: n represents the slot where the expansion module is located, and n€[0,31].
6.1.3.3 AS71DORS8
Name Index-- Parameter| Type Meaning Data type
Subindex
0x8004+0x80* | 0008DR 0008DR module stop/offline
n SDO Cfg ] configuration parameter
Stop/offline output mode
Qo0 Bit1bit0
Q1 Bit3bit2
ot Q7 Bit15bit14
Subindex 0x0T1 MOO dpe UINT | 5400, Hold output in
stop/offline mode
Configuration 2#01: Clear output in ]
: Config
parameter stop/offline mode o
SDO 2#10: Preset output in aram
stop/offline mode
Preset value of stop/offline
output
Bit0: QO preset output value
Stop in stop/offline mode
Subindex 0x02 USINT | Bit1: Q1 preset output value
Output . .
in stop/offline mode
Bit7: Q7 preset output value
in stop/offline mode
0x7004+0x80* | 0008DR 0008DR  module  output
n RxPDO ] control value
Control -
parameter Sub!ndex 0x01 Qo BIT | QO output control Output
RxPDO Subindex 0x02 Q1 BIT |Q1 output control (O->T)
Subindex 0x08 Q7 BIT | Q7 output control
0x6004+0x80* | 0008DR 0008DR  module  status
Feedback n TxPDO ] feedback parameter ]
parameter Diagnosis
TxPDO Subindex 0x01 ErrlD UINT |Fault ID Data
(Input(T>0))
Status 0x8078+0x80* | Module . .
- Module information -
parameter n Info
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Index--

Name Subin);ex Parameter| Type Meaning Data type

SDO Subindex 0x01 HW UINT Module hardware version i
Version number

FPGA Modul FPGA ft
Subindex 0x02 . UINT | 00w sortware -
Version version number
Note: n represents the slot where the expansion module is located, and n€[0,31].

The digital output module divides every eight channels into a group. Taking configuration
0016DP-Stop_Mode0 as an example, the corresponding output channels are Q0-Q7. The data type of
0016DP-Stop_Mode0 is UINT. The data definition is detailed in the following parameter description table.

Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo
Bit15 | Bit14 | Bit13 | Bit12 Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

Bit11

The output modes represented by bit1 and bit0 values are as follows:

Value Mode
00 Stop/offline output retained
01 Stop/offline output cleared
10 Stop/offline output preset

If Q0 to Q7 are all configured to hold output, the value of Stop ModeO of 0016DP is 0, that is,
0b0000000000000000.

Q7 Q6
ololo]o

Qs Q3 Q2 Q1
olololo]o]o]lo]o]o]o|o]o

6.1.4 Analog input module
6.1.4.1 AS71AIN4

Index--
Subindex
0x8015+0x80* | 4AD SDO
n Cfg

Name Parameter| Type Meaning Data type

4AD module configuration
parameter

Configuration parameter for
channel 0.

Bit0: Channel enable control
(O: disabled; 1: enabled)
Bit1: Open-circuit detection
enable control (0: disabled;
1: enabled)

Bit2: Over-limit detection
enable control (0: disabled;
1: enabled)

Bit3: Over-range detection
enable control (0: disabled;
1: enabled)

Bit4: Enhanced filter enable
control (0: disabled; 1:
enabled)

Bit7-bit5: Channel

Configuration
parameter
SDO

Config

Param

Subindex 0x01 | AIO Cfg | USINT
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Index--
Name Parameter| Type Meanin Data type
Subindex yp 9 yp

conversion mode
2#000: Voltage 0-5 V
Corresponding code value:
0-20000
2#001: Voltage 0-10 V
Corresponding code value:
0-20000
2#010: Voltage -5-5V
Corresponding code value:
20000-20000
2#011: Voltage -10-10 V
Corresponding code value:
20000-20000
2#100: Current 4-20 mA
Corresponding code value:
0-20000
2#101: Current 0-20 mA
Corresponding code value:
0-20000
2#110: reserved
2#111: Current -20-20 mA
Corresponding code value:
20000-20000
Same as the configuration
parameter for channel 0

Subindex 0x02 | AI1 Cfg | USINT

Same as the configuration

Subindex 0x03 | AI2 Cfg | USINT
parameter for channel 0

h i .
Subindex 0x04 | AI3 Cfg | USINT |>2me @ the configuration
parameter for channel 0

Filter parameter for channel
0

Range: 1-255. A larger value
improves filtering
performance but increases
delay.

Same as Channel O filter

Subindex 0x05 | AIO Filt | USINT

Subindex 0x06 | AI1 Filt | USINT
parameter

Same as Channel 0 filter
parameter

Subindex 0x07 | AI2 Filt | USINT

hannel 0 fil
Subindex 0x08 | AI3 Filt | USINT |2M€ @ Channel O filter

parameter
Control
parameter - - - - -
RxPDO
0x6015+0x80* 4AAD 4AD module status feedback
Feedback -
n TxPDO parameter
parameter Conversion value for channel Input(T=>0)
version valu
TxPDO Subindex 0x01 AlO INT 0
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Index--

Name Subindex Parameter| Type Meaning Data type
Subindex 0x02 Al INT iﬁonversmn value for channel
Subindex 0x03 A2 INT ;Zonversmn value for channel
i lue for ch I
Subindex 0x04 Al3 INT gonversmn value for channe
Subindex 0x05 | AIO ErrID | UINT |Fault code for channel 0. DI .
Subindex 0x06 | Al1 ErrID | UINT |Fault code for channel 1. |aDgr105|s
ata

Subindex 0x07 | Al2 ErrID | UINT |Fault code for channel 2.
Subindex 0x08 | AI3 ErrID | UINT |Fault code for channel 3.
0x8078+0x80* | Module

(Input(T>0))

- Module information

Stat n Info
atus
HW Module hardware version
parameter Subindex 0x01 ) UINT u raware versi
SDO Version number
FPGA Modul FPGA ft
Subindex 0x02 _ UINT | eduie software
Version version number

Note: n represents the slot where the expansion module is located, and n€[0,31].

6.1.4.2 AS71AIV8

Index-- .
Name Subindex Parameter| Type Meaning Data type

0x80716+0x80*n 8ADV SDO ) 8ADV module configuration
Cfg parameter
Configuration parameter for
channel 0.
Bit0: Channel enable flag (O:
disabled; 1: enabled)
Bit1: Over-range detection
enable flag (0: disabled; 1:
enabled)
Bit2: Enhanced filter enable
flag (0: disabled; 1: enhanced
filter enabled; 50 Hz/60 Hz
Configuration suppressed simultaneously) Config
parameter SDO Bit4-bit3: Conversion range Param
selection
2#00: (0-20000) or (-20000-
20000)
2#01: (0-27648) or (-27648-
27648)
2#10: (0-32000) or (-32000-
32000)
2#11: (0-32767) or (-32768—
32767)
Bit7-bit5: Conversion mode

Subindex 0x01 | AIO Cfg | USINT

selection
2#000: voltage 0-5 V
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Index--
Name Parameter| Type Meanin Data type
Subindex yp 9 yp

2#001: voltage 0-10 V
2#010: voltage -5-5 V
2#011: voltage -10-10 V
2#100: voltage 1-5 V
2#101: reserved

2#110: reserved

2#111: reserved

Same as the configuration
parameter for channel 0
Same as the configuration
parameter for channel 0

Same as the configuration
parameter for channel 0
Same as the configuration
parameter for channel 0

Subindex 0x02 | Al1 Cfg | USINT

Subindex 0x03 | AI2 Cfg | USINT

Subindex 0x04 | AI3 Cfg | USINT

Subindex 0x05 | Al4 Cfg | USINT

Same as the configuration

Subindex 0x06 | AI5 Cfg | USINT
parameter for channel 0

Same as the configuration
parameter for channel 0

Same as the configuration
parameter for channel 0

Filter parameter for channel 0
Range: 1-255. A larger value
improves filtering performance
but increases delay.

Subindex 0x07 | AI6 Cfg | USINT

Subindex 0x08 | AI7 Cfg | USINT

Subindex 0x09 | AIO Filt | USINT

Same as channel 0 filter
parameter

Subindex Ox0A | Al1 Filt | USINT

Same as channel 0 filter
parameter

Subindex 0xOB | AlI2 Filt USINT

Subindex 0x0C | A3 Filt | UsINT [>2™e @s Channel 0 filter
parameter

Subindex 0xOD | Al4Filt | UsINT [S2™€ @ channel 0 filter
parameter

Same as channel 0 filter
parameter

Subindex OxOE | AI5 Filt | USINT

Same as channel 0 filter
parameter

Subindex OxOF | AIl6 Filt USINT

hannel fil
Subindex 0x10 | AI7 Filt | USINT |22m€ @ channel -0 filter

parameter
Control
parameter - - - - -
RxPDO
8ADV 8ADV module status feedback
0x6016+0x80*n -
Feedback TxPDO parameter
eedbac Subindex 0x01 AlO INT |[Conversion value for channel 0.
parameter X X Input(T>0)
TYPDO Subindex 0x02 All INT |Conversion value for channel 1.
Subindex 0x03 Al2 INT |Conversion value for channel 2.
Subindex 0x04 Al3 INT |[Conversion value for channel 3.
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Index--

Name Subindex Parameter| Type Meaning Data type
Subindex 0x05 Al4 INT |Conversion value for channel 4.
Subindex 0x06 Al5 INT |Conversion value for channel 5.
Subindex 0x07 Al6 INT |Conversion value for channel 6.
Subindex 0x08 Al7 INT |Conversion value for channel 7.

Subindex 0x09 | AIO ErrID | UINT |Fault code for channel 0.
Subindex 0x0OA | Al1 ErrID | UINT |Fault code for channel 1.

Subindex 0x0B | Al2 ErrlD | UINT |Fault code for channel 2. Diagnosis
Subindex 0x0C | AlI3 ErrID | UINT [Fault code for channel 3. Data
Subindex 0xOD | Al4 ErrID | UINT |Fault code for channel 4. (Input
Subindex 0x0E | AI5 ErrID | UINT [Fault code for channel 5. (T>0))

Subindex OxOF | Al6 ErrID | UINT |Fault code for channel 6.
Subindex 0x10 | Al7 ErrID | UINT |Fault code for channel 7.

Modul
0x8078+0x80*n Ionf:j € - Module information -
Stat HW Manufact hard
atus Subindex 0x01 . UINT an.u acturer ardware i
parameter SDO Version version
FPGA M | h i
Subindex 0x02 G UINT odule ardware  version i
Version number

Note: n represents the slot where the expansion module is located, and n€[0,31].

6.1.4.3 AS71AIC8
Name Index-- Parameter | Type Meanin Data type
Subindex yp 9 yp
O0x8016+0x80*n 8ADI SDO _ |BADI' module configuration
Cfg parameter

Configuration parameter for
channel 0.
Bit0: Channel enable flag (O:
disabled; 1: enabled)
Bit1: Over-range detection
enable flag (0: disabled; 1:
enabled)
Bit2: Enhanced filter enable
flag (0: disabled; 1: enhanced
Configuration filter enabled; 50 Hz/60 Hz
parameter SDO suppressed simultaneously)
Bit4—bit3: Conversion range
selection
2#00: (0-20000) or (-20000-
20000)
2#01: (0-27648) or (-27648-
27648)
2#10: (0-32000) or (-32000-
32000)
2#11: (0-32767) or (-32768—
32767)
Bit7-bit5: Conversion mode

Config Param
Subindex 0x01 | AIO Cfg |USINT
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Name

Index--
Subindex

Parameter

Type

Meaning

Data type

selection

2#000: reserved

2#001: reserved

2#010: reserved

2#011: reserved

2#100: reserved

2#101: Current 4-20 mA
2#110: Current 0-20 mA
2#111: Current -20-20 mA

Subindex 0x02

Al1 Cfg

USINT

Same as the configuration
parameter for channel 0

Subindex 0x03

Al2 Cfg

USINT

Same as the configuration
parameter for channel 0

Subindex 0x04

Al3 Cfg

USINT

Same as the configuration
parameter for channel 0

Subindex 0x05

Al4 Cfg

USINT

Same as the configuration
parameter for channel 0

Subindex 0x06

Al5 Cfg

USINT

Same as the configuration
parameter for channel 0

Subindex 0x07

Al6 Cfg

USINT

Same as the configuration
parameter for channel 0

Subindex 0x08

Al7 Cfg

USINT

Same as the configuration
parameter for channel 0

Subindex 0x09

AIO Filt

USINT

Filter parameter for channel 0
Range: 1-255. A larger value
improves filtering
performance but increases
delay.

Subindex 0x0A

Al1 Filt

USINT

Same as channel 0 Afilter

parameter

Subindex 0x0B

Al2 Filt

USINT

Same as channel 0 filter

parameter

Subindex 0x0C

Al3 Filt

USINT

Same as channel 0 filter

parameter

Subindex 0x0D

Al4 Filt

USINT

Same as channel 0 filter

parameter

Subindex 0x0OE

Al5 Filt

USINT

Same as channel 0 filter

parameter

Subindex OxOF

Al6 Filt

USINT

Same as channel 0 filter

parameter

Subindex 0x10

Al7 Filt

USINT

Same as channel 0 filter

parameter

Control
parameter
RxPDO

Feedback

0x6016+0x80*n

8ADI

8ADI module status feedback

Input(T>0)
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Name S:‘lfii);;x Parameter | Type Meaning Data type
parameter TxPDO parameter
TxPDO Subindex 0x01 Al INT gonversion value for channel
Subindex 0x02 Al INT iﬁ:onversion value for channel
Subindex 0x03 Al2 INT ;Z.onversion value for channel
Subindex 0x04 Al3 INT ;I‘onversion value for channel
Subindex 0x05 Ald INT ionversion value for channel
Subindex 0x06 Al INT ;onversion value for channel
Subindex 0x07 A6 INT g.onversion value for channel
Subindex 0x08 Al7 INT (7Z'onversion value for channel

Subindex 0x09 | AIO ErrID | UINT |Fault code for channel 0.
Subindex 0x0A | Al1 ErrID | UINT [Fault code for channel 1.
Subindex 0x0B | Al2 ErrID | UINT |Fault code for channel 2.
Subindex 0x0C | Al3 ErrID | UINT |Fault code for channel 3.
Subindex 0xOD | Al4 ErrID | UINT |Fault code for channel 4.
Subindex OxOE | AI5 ErrID | UINT |Fault code for channel 5.
Subindex 0xOF | Al6 ErrID | UINT |Fault code for channel 6.
Subindex 0x10 | Al7 ErrID | UINT |Fault code for channel 7.

Diagnosis
Data
(Input(T>0))

Modul
0x8078+0x80*n |onfloJ © - |Module information -
M | h i
SAtUS | o index 0x01 [HW Version| UINT |VodUle  hardware version -
parameter SDO number
FPGA M le FPGA sof i
Subindex 0x02 G UINT odule FPGA software version i
Version number

Note: n represents the slot where the expansion module is located, and n€[0,31].

Taking Channel 0 as an example, the parameter type is USINT. See the following table for detailed data
definition of Al0 Cfg of AS71AIN4:

BitZ | Bit6é | Bits Bit4 Bit3 Bit2 Bit1 Bit0
Enh d Over- Open-circuit
Channel conversion mode n .ance Over-range ver ra.nge pen CI.I'CUI Channel
(range configuration) filter enable detection | detection enable
9 9 enable enable enable
2#100: 4-20 mA
2#000: 0-5 V 0:
2#101: 0-20 mA
2#001: 0-10 V m 0: Disable |0: Disable |0: Disable |0: Disable Disable
2#110: reserved
2#010:-5 V—+5V 1: Enable |1: Enable |1:Enable |1: Enable 1:
2#111: -20-+20
2#011:-10 V—-+10 V mA Enable

Channel 0 is configured as follows: channel enabled, open-circuit detection disabled, over-range detection
enabled, over-range enabled, enhanced filter disabled, and the range is 4-20 mA. The value should be 141,
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that is, 0b10001101. Details are as follows:

Bit7 | Bit6 | Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
100 1 0 1
100: 4-20 mA 0: Disable 1: Enable 1: Enable 0: Disable 1: Enable
Range conversion:
M t{f C t( C i
casuremen urrent (1 Decimal (D) | Hexadecimal Range onversion
range /Voltage (U) formula
819175 V 32767 ox7FFE | APOve upper
limit
5V 20000 OX4E20
o5y 25V 10000 0x2710 Rated range | D = 20000xU/5
oV 0 0x0000 U = Dx5/20000
25V 10000 0XDSFO Selow |
5V -20000 0xB1EQ € "I‘i’[‘;i‘:wer
819175V -32768 0x8000
16.3835 V 32767 OXTFFF Above upper
limit
10V 20000 OX4E20
Y 5V 10000 0x2710 Rated range | D = 20000xU/10
oV 0 0x0000 U = Dx10/20000
5V 10000 0XDSFO Selow |
10V -20000 0xB1EO € OImi‘zwer
-16.3835 V -32768 0x8000
819175V 32767 OX7FFF Above upper
limit
5V 20000 OX4E20
25V 10000 0x2710 D = 20000%U/5
= X
+5V oV 0 0x0000 Rated
X atedrange |y - px5/20000
25V 10000 0XDSFO
5V -20000 0xB1EQ
Below |
819175V -32768 0x8000 elowlower
limit
163835 V 32767 ox7FFE | AAPove upper
limit
10V 20000 O0X4E20
5V 10000 0x2710 D = 20000xU/10
= X
+10V oV 0 0x0000 Rated
X atedrange | - px10/20000
5V 10000 0XDSFO
10V -20000 0xB1EO
Below lower
163835V 32768 0x8000 L
limit
30.2136 mA 32767 OX7FFF Above upper
limit b=
420 A 20 mA 20000 OX4E20 50000 (I o
— X -
m 12 mA 10000 0x2710 Rated range
| = Dx16/20000+4
4 mA 0 0x0000
0 mA -5000 OxEC78 Below lower
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Measurement Current (l) Decimal (D) | Hexadecimal Range Conversion
range /Voltage (U) formula
-22.2136 mA -32768 0x8000 limit
32.767 mA 32767 ox7FFF | APOVe upper
limit
20 mA 20000 0x4E20
0-20 mA 10 mA 10000 0x2710 Rated range | D = 20000x1/20
0 mA 0 0x0000 | = Dx20/20000
-10 mA -10000 0xD8F0
Below lower
-20 mA -20000 0xB1EO limit
-32.767 mA -32768 0x8000
32.767 mA 32767 OxX7FFF Abov_e t_Jpper
limit
20 mA 20000 0x4E20
10 mA 10000 0x2710 D = 20000x1/20
+20 mA 0 mA 0 0x0000 Rated range | = Dx20/20000
-10 mA -10000 0xD8F0
-20 mA -20000 0xB1EO
-32.767 mA -32768 oxgoop | Delow lower
limit
6.1.5 Analog output module
6.1.5.1 AS71A0U4
Name Index--Subindex | Parameter Type Meaning Data type
0x8019+0x80*n 4DA SDO ) ADA module configuration
Cfg parameter
Configuration parameter for
channel 0.
Bit0: Channel enable control
(0: disabled; 1: enabled)
Bit1: Output fault detection
enable control
(0: disabled; 1: enabled)
Bit3—bit2: Offline output
. . mode.
Configuration 2#00: Hold output when .
parameter offline Config Param
SDO Subindex 0x01 AOO Cfg USINT

2#01: Clear output when
offline
2#10: Preset output when
offline
Bit 4: Reserved
Bit7—bit5: Channel conversion
mode
2#000: Voltage 0-5 V
Corresponding code value:
0-20000
2#001: Voltage 0-10 V
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Name Index--Subindex | Parameter Type Meaning Data type
Corresponding code value:
0-20000
2#010: Voltage -5-5V
Corresponding code value:
20000-20000
2#011: Voltage -10-10 V
Corresponding code value:
20000-20000
2#100: Current 4-20 mA
Corresponding code value:
0-20000
2#101: Current 0-20 mA
Corresponding code value:
0-20000
2#110: reserved
2#111: reserved
S th fi ti
Subindex 0x02 | AOTCfg | UsINT |>3Me @ fhe configuration
parameter for channel 0
S th fi ti
Subindex 0x03 | AO2Cfg | USINT |>3M¢ @ the conniguration
parameter for channel 0
S th fi ti
Subindex 0x04 | AO3Cfg | UsINT |>3Me @ the conniguration
parameter for channel 0
A P I f ffli
Subindex 0x05 OO0 Stop INT reset value of stop/offline
Output output for channel 0.
Subindex 0x06 AO1 Stop INT Preset value of stop/offline
Output output for channel 1.
Subindex 0x07 AO2 Stop INT Preset value of stop/offline
Output output for channel 2.
Subindex 0x08 AO3 Stop INT Preset value of stop/offline
Output output for channel 3.
4DA 4DA module output control
701 * -
0x7019+0x80"n RxPDO value
Subindex 0x01 AOO INT Output control value for
channel 0.
Control Output control value for
parameter Subindex 0x02 AO1 INT cha:nel 1 Output(O->T)
RXPDO Output _control value f
Subindex 0x03 | AO2 INT HpUt - control - value - Tor
channel 2.
I I f
Subindex 0x04 |  AO3 Nt |[Output  control - value - for
channel 3.
4DA 4ADA module status feedback
0x6019+0x80*n -
Feedback TxPDO parameter DI .
eedback 1" subindex 0x01 | AOO ErrlD |  UINT | Fault code for channel 0. 'agnosis
parameter X = Data
Subindex 0x02 | AO1 ErrID UINT Fault code for channel 1.
TxPDO n = (Input(T>0))
Subindex 0x03 | AO2 ErrID UINT Fault code for channel 2.
Subindex 0x04 | AO3 ErrID UINT Fault code for channel 3.
Modul
Status 0x8078+0x80*n odule - Module information
parameter Info
SDO Subindex 0x01 HW UINT Module hardware version
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Name Index--Subindex | Parameter Type Meaning Data type
Version number
FPGA Modul FPGA ft
Subindex 0x02 , UINT oaue sortware
Version version number
Note: n represents the slot where the expansion module is located, and n€[0,31].

6.1.6 Temperature detection module

6.1.6.1 AS71RTD4

Index--Subinde

Name " Parameter Type Meaning Data type
4PT module
0x8029+0x80*n | 4PT SDO Cfg - configuration
parameter

Configuration
parameter for channel
0.
Bit0: Channel enable
control
(0: disabled; 1: enabled)
Bit1: Over-range
detection enable
control
(0: disabled; 1: enabled)
bit3-bit2: RTD wiring
mode

2#00: Two-wire

system

2#01: Three-wire

Subindex 0x01 TempO Cfg USINT
system

Configuration
parameter 2#10: Four-wire Config Param
SDO system
Bit4: Temperature unit
(0:°C; 1: °F)
Bit7-bit5: Channel
conversion mode
2#000: reserved
2#001: PT100
2#010: PT500
2#011: reserved
2#100: PT1000
2#101: reserved
2#110: reserved
2#111: CU100
Same as the
Subindex 0x02 Temp1 Cfg USINT |configuration
parameter for channel 0

Same as the
Subindex 0x03 Temp2 Cfg USINT |configuration
parameter for channel 0
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Name

Index--Subinde

X

Parameter

Type

Meaning

Data type

Subindex 0x04

Temp3 Cfg

USINT

Same as the
configuration
parameter for channel 0

Subindex 0x05

TempO Filt

USINT

Filter parameter for
channel 0

Range: 1-255. A larger
value improves filtering
performance but
increases delay.

Subindex 0x06

Temp1 Filt

USINT

Same as channel O filter
parameter

Subindex 0x07

Temp?2 Filt

USINT

Same as channel O filter
parameter

Subindex 0x08

Temp3 Filt

USINT

Same as channel O filter
parameter

Subindex 0x09

TempO Offset

INT

Channel 0 temperature
offset value

Amplified by a factor of
ten, 999
99.9.
Detected
Actually
value + Offset value

represents

value =
measured

Subindex OxA

Temp1 Offset

INT

channel 0
offset

Same as
temperature
value

Subindex 0xB

Temp?2 Offset

INT

channel 1
offset

Same as
temperature
value

Subindex 0xC

Temp3 Offset

INT

channel 2
offset

Same as
temperature
value

Subindex 0xD

TempO Up

INT

Channel 0 temperature
upper limit (reserved)
Uses the inherent limit
of the sensor.

Subindex OxE

Temp1 Up

INT

Channel 1 temperature
upper limit (reserved)
Uses the inherent limit
of the sensor.

Subindex OxF

Temp2 Up

INT

Channel 2 temperature
upper limit (reserved)
Uses the inherent limit
of the sensor.

Subindex 0x10

Temp3 Up

INT

Channel 3 temperature
upper limit (reserved)
Uses the inherent limit
of the sensor.
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Index--Subinde
Name X xu : Parameter Type Meaning Data type
Channel 0 temperature
| limi
Subindex 0x11 TempO Low INT ower |m|t' (reserved.) .
Uses the inherent limit
of the sensor.
Channel 1 temperature
I limit d
Subindex 0x12 | Temp1 Low INT ower |m|. (reserve .) .
Uses the inherent limit
of the sensor.
Channel 2 temperature
I limit d
Subindex 0x13 Temp2 Low INT ower |m|' (reserve ,) .
Uses the inherent limit
of the sensor.
Channel 3 temperature
[ limit d
Subindex 0x14 | Temp3 Low INT ower |m|‘ (reserve ,) .
Uses the inherent limit
of the sensor.
Control
parameter - - - - -
RxPDO
APT dul tat
0x6029+0x80*n | 4PT TxPDO : modulie  statlis
feedback parameter
C i I f
Subindex 0x01 TempO REAL32 onversion value for
channel 0.
C i I f
Subindex 0x02 Templ | REAL32 | -ONVersion value ton >0
channel 1.
@ i I f
Subindex 0x03 Temp2 | REAL32 | O ersion value for
channel 2.
Feedback Conversion value for
parameter | Subindex 0x04 Temp3 REAL32
channel 3.
TxPDO Fault code for channel
Subindex 0x05 | TempO ErriD | UINT Oa“ code for channe
Fault code f h I
Subindex 0x06 | Temp1 ErrlD | UINT 13” code Tor chann®l  piagnosis
; Data
Fault code f h I
Subindex 0x07 | Temp2 ErrlD | UINT za“ code Tor channel | put(m > 0))
Fault code f h I
Subindex 0x08 | Temp3 ErrdD | UINT 3a“ code for channe
0x8078+0x80*n | Module Info - Module information -
Stat Modul hard
S 1 Subindex 0x01 | HW Version | UINT ' oow€ araware ;
parameter version number
SDO Module FPGA soft
Subindex 0x02 | FPGA Version | UINT | ooo¢ sortware ;
version number
Note: n represents the slot where the expansion module is located, and n€[0,31].

6.1.6.2 AS71THC4

Name

Index--
Subindex

Parameter

Type

Meaning

Data type
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Index--

Name Subindex Parameter | Type Meaning Data type
0x802D+0x80* | 4TC SDO 4TC module configuration
n Cfg parameter

Configuration parameter for
channel 0.

Bit0: Channel enable control
(O: disabled; 1: enabled)

Bit1: Over-range detection
enable control

(O: disabled; 1: enabled)
Bit3-bit2: Reserved

Bit 4: Temperature unit

(0:°C; 1: °F)
Bit7-bit5: Channel conversion
mode

2#000: Type B
thermocouple
2#001: Type E
thermocouple
2#010: Type J
thermocouple
2#011: Type K
thermocouple
2#100: Type N

Configuratio thermocouple
n parameter 2#101: Type R Config Param

SDO

Subindex 0x01 | TempO Cfg | USINT

thermocouple
2#110: Type S
thermocouple
2#111: Type T
thermocouple

Same as the configuration

Subindex 0x02 | T 1 Cfg | USINT
ubinaex Ux empt t19 parameter for channel 0

Same as the configuration

Subindex 0x03 | Temp2 Cfg | USINT
ubindex Ux empe £1g parameter for channel 0

Same as the configuration

Subindex 0x04 | T 3 Cfg | USINT
ubingex Ux emp3 &g parameter for channel 0

Filter parameter for channel 0
Range: 1-255. A larger value

Subindex 0x05 | TempO Filt | USINT | improves filtering
performance but increases
delay.

) ) Same as channel 0 filter
Subindex 0x06 | Temp1 Filt | USINT
parameter

s hannel 0 filt
Subindex 0x07 | Temp2 Filt | USINT | >3 @5 channe er
parameter

Same as channel 0 filter
parameter
Subindex 0x09 | TempO INT |Channel O temperature offset

Subindex 0x08 | Temp3 Filt | USINT
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Index--
Name Parameter | Type Meanin Data type
Subindex yp 9 yP

Offset value
Amplified by a factor of ten,
999 represents 99.9.

Detected value = Actually
measured value + Offset
value
T 1 S h I 0
Subindex OxA emp INT |23 @ channe
Offset temperature offset value
Subindex OxB Temp2 INT Same as channel 1
Offset temperature offset value
T h I 2
Subindex OxC | o3 | g [Same as  channe
Offset temperature offset value

Channel 0 temperature upper
limit (reserved)

Uses the inherent limit of the
sensor.

Subindex 0xD | TempO Up | INT

Channel 1 temperature upper
limit (reserved)

Uses the inherent limit of the
sensor.

Subindex OxE | Temp1 Up | INT

Channel 2 temperature upper
limit (reserved)

Uses the inherent limit of the
sensor.

Subindex OxF | Temp2 Up | INT

Channel 3 temperature upper

. limit (reserved)

Subindex 0x10 | T 3U INT
ubinaex tx emp=Lp Uses the inherent limit of the

sensor.

Channel 0 temperature lower

. limit (reserved)

Subindex 0x11 |T 0oL INT
ubindex ™ empb tow Uses the inherent limit of the

sensor.

Channel 1 temperature lower
limit (reserved)

Uses the inherent limit of the
sensor.

Subindex 0x12 | Temp1 Low| INT

Channel 2 temperature lower
Subindex 0x13 | Temp2 Low| INT |/t (reserved)
P Uses the inherent limit of the

sensor.

Channel 3 temperature lower
limit (reserved)

Subindex 0x14 | Temp3 Low|  INT Uses the inherent limit of the

sensor.
Control
parameter - - - -
RxPDO
Feedback | 0x602D+0x80* |4TC TxPDO - 4TC module status feedback| Input (T>0)
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Index--
N P T M i D
ame Subindex arameter | Type eaning ata type
parameter n parameter
TxPDO Subindex 0x0' TempO RE2L3 gonversion value for channel
Subindex 0x02 Temp! RE§L3 iﬁonversion value for channel
Subindex 0x03 Temp2 RE§L3 ;Zonversion value for channel
Subindex 0x04 Temp3 RE2L3 gonversion value for channel
T 0 Errl
Subindex 0x05 empD T UINT | Fault code for channel 0.
T 1 Errl
Subindex 0x06 emrIJD -“M1UINT [Fault code for channel 1. Diagnosis
Temp2 Errl Data
Subindex 0x07 FI)D_ UINT | Fault code for channel 2. (Input(T->0))
T 3 Errl
Subindex 0x08 em% cal UINT | Fault code for channel 3.
7 * M |
0x8078+0x80 odule - Module information
Stat n Info
atus . HW Module hardware version
parameter | Subindex 0x01 . UINT
DO Version number
Subindex 0x02 FPG.A UINT Moo!ule FPGA software
Version version number

Note: n represents the slot where the expansion module is located, and

ne[0,31].

6.1.7.1 AS71INO2

6.1.7 Incremental encoder input detection module

Parameter

Type

Meaning

Data type

2El_Cnt0_Cfg

UINT

Bit1-bit0: Channel mode configuration
2#00: A/B-phase x4 mode
2#01: A/B-phase x2 mode
2#10: A/B-phase x1 mode
2#11: Pulse + direction (high level indicates the
positive direction)

Bit3-bit2: Frequency measurement period
2#00: 20 ms
2#01: 100 ms
2#10: 500 ms
2#11: 1000 ms

Bit5-bit4: Edge latch counter value enable
2#00: Disable
2#01: Rising edge
2#10: Falling edge
2#11: Both edges

Bit7-bit6: Reserved

Config Param
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Parameter

Type

Meaning

Data type

Bit9-bit8: Comparison match output pulse width
2#00: 1 ms
2#01: 2 ms
2#10: 4 ms
2#11: 8 ms
Bit11-bit10: DO comparison output mode
2#00: Comparison match output
2#01: Output between [lower limit of count,
comparison value]
2#10: Output between [comparison value, upper
limit of count]
2#11: Reserved (comparison match output)
Bit15-bit12: Reserved

2El_Cnt1_Cfg

UINT

Bit1-bit0: Channel mode configuration
2#00: A/B-phase x4 mode
2#01: A/B-phase x2 mode
2#10: A/B-phase x1 mode
2#11: Pulse + direction (high level indicates the
positive direction)
Bit3-bit2: Frequency measurement period
2#00: 20 ms
2#01: 100 ms
2#10: 500 ms
2#11: 1000 ms
Bit5—bit4: Edge latch counter value enable
2#00: Disable
2#01: Rising edge
2#10: Falling edge
2#11: Both edges
Bit7-bit6: Reserved
Bit9-bit8: Comparison match output pulse width
2#00: 1T ms
2#01: 2 ms
2#10: 4 ms
2#11: 8 ms
Bit11-bit10: DO comparison output mode
2#00: Comparison match output
2#01: Output between [lower limit of count,
comparison value]
2#10: Output between [comparison value, upper
limit of count]
2#11: Reserved (comparison match output)
Bit15-bit12: Reserved

2EI_CntO_Filt

UINT

Filter parameter for Cnt A/B/Z/L/R terminals; unit:
0.1 us

2EI_Cnt1_Filt

UINT

Filter parameter for Cnt A/B/Z/L/R terminals; unit:
0.1 us

2El_Cnt0 _Ratio

UINT

Encoder resolution, that is, the number of pulses
fed back per revolution and the pulse increment
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Parameter Type Meaning Data type
between two Z pulses
Encoder resolution, that is, the number of pulses
2El_Cnt1_Ratio UINT |fed back per revolution and the pulse increment
between two Z pulses
2El CntO Status USINT |Counter status feedback
BitO: Forward run flag
Bit1: Reverse run flag
SEl Cnt1 Status USINT Bit2: Overflow flag bit
- - Bit3: Underflow flag bit
Bit4: LO latch completion flag
Bit7-bit5: Reserved
2El_ Cnt0 Val DINT |Count value feedback Input (T>0)
2El Cnt1 Val DINT |Count value feedback
2El Cnt0 Freq DINT |Count frequency feedback Hz
2El Cnt1 Freq DINT |Count frequency feedback Hz
2El Cnt0_LatchVal DINT |Count latch value feedback
2El Cnt1_LatchVal DINT |Count latch value feedback
2El Cnt0 Velocity DINT |Running speed feedback r/min
2El_Cnt1_Velocity DINT |Running speed feedback r/min
2El Cnt0O ErrlD UINT  |Error code Diagnosis
Data
2El_Cnt1_ErrlD UINT  |Error code (Input(T = 0))
2El Cnt0 Ctrl USINT |BitO: Counter enable, active high
Bit1: Clear counter value, rising edge active
Bit2: Write counter preset value, rising edge active
Bit3: Clear counter overflow flag, rising edge active
2El_Cnt1_Ctrl USINT Bit4: Counter comparison function enable, active
2El Cnt0 CmpVal DINT |Counter comparison value
2El Cnt1 CmpVal DINT |Counter comparison value
2El Cnt0 PresetVal| DINT |Counter preset value
2El Cnt1 PresetVal| DINT |Counter preset value

6.1.8 Bridge measurement module (AS71BRG1&AS71BRG2)

6.1.8.1 AS71BRG1

Parameter Type Meaning Data type
Bit0: Channel enable
Bit1: Tare mode. 0: Automatic tare; 1: Manual
tare
Bit3-bit2: Sensor sensitivity
2#00: 1 mV/V
1RB_RB_Cfg UINT 2#01: 2 mV/V Config Param
2#10: 4 mV/V
2#11: 6 mV/V
Bit7-bit4: Conversion time
4#0000: 1 ms
4#0001: 2 ms
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Parameter

Type

Meaning

Data type

4#0010: 5 ms
4#0011: 10 ms
4#0100: 20 ms
4#0101: 40 ms
4#0110: 80 ms
4#0111: 200 ms
4#1000: 400 ms
Bit15-bit8: Reserved

1RB_RB_FullCode

DINT

Channel full-scale code value

1RB_RB_Status

UINT

Status feedback

Bit0: Zero calibration status
Bit1: Gain calibration status
Bit2: Tare status

Bit3-bit15: Reserved

1RB_RB_SampleCode

DINT

Channel measurement code value

1RB RB TareCode

DINT

Channel tare code value

Input (T>0)

1

RB_RB_Errld

UINT

Channel fault code

Diagnosis
Data
(Input(T > O))

1RB_RB_Ctrl

USINT

Bit0: Enable zero calibration, rising edge active
Bit1: Enable gain calibration, rising edge active
Bit2: Update tare value by software, rising edge
active

Bit3: Restore factory settings, rising edge active
Bit7-bit4: Reserved

1RB_RB_GainCode

DINT

Gain calibration code value, converted based
on the full-scale code value

1RB_RB_ManualTareCode

DINT

Manual tare code value, converted based on
the full-scale code value

Output (O->T)

6.1.8.2 AS71BRG2

Parameter

Type

Meaning

Data type

2RB_RBO Cfg

2RB_RB1 Cfg

UINT

Bit0: Channel enable
Bit1: Tare mode. 0: Automatic tare; 1: Manual
tare
Bit3—-bit2: Sensor sensitivity
2#00: 1T mV/V
2#01: 2 mV/V
2#10: 4 mV/V
2#11: 6 mV/V
Bit7-bit4: Conversion time
4#0000: T ms
4#0001: 2 ms
4#0010: 5 ms
4#0011: 10 ms
4#0100: 20 ms
4#0101: 40 ms
4#0110: 80 ms

Config Param
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Parameter Type Meaning Data type
4#0111: 200 ms
4#1000: 400 ms
Bit15-bit8: Reserved
2RE_RBO FullCode DINT |Channel full-scale code value
2RB RB1 FullCode
2RB RBO Status Status feedback
BitO: Zero calibration status
USINT |Bit1: Gain calibration status
2RB_RB1 Status .
- - Bit2: Tare status
Bit15-bit3: Reserved Input (T>0)
2RB RBO SampleCode
- DINT |Channel measurement code value
2RB RB1 SampleCode
2RB RBO TareCode
- DINT |Channel tare code value
2RB _RB1_TareCode
2RB RBO Errld Diagnosis
5RB RB1 Errld UINT |Channel fault code Data
- - (Input(T > O))
2RB RBO Ctrl Bit0: Enable zero calibration, rising edge
active
Bit1: Enable gain calibration, rising edge
active
SRB RB1 Ctrl USINT |Bit2: Upglate tare value by software, rising
- - edge active
Bit3: Restore factory settings, rising edge|Output (O->T)
active
Bit7-bit4: Reserved
2RB RBO GainCode BINT Gain calibration code value, converted based
2RB RB1_GainCode on the full-scale code value
2RB RBO ManualTareCode BINT Manual tare code value, converted based on
2RB RB1 ManualTareCode the full-scale code value

6.1.9 Pulse module (AS71PUOC)
6.1.9.1 AS71PUOC

2PTO_ChO Brake Time
2PTO_Ch1 _Brake Time

UINT

Brake time: [20, 5000], unit: ms

2PTO _ChO Scale

Scale factor, similar to a gear ratio. It defines
the conversion relationship from user unit
(u) to pulse unit (p).

2PTO Ch1 Cfg

UINT |Example: 10000 indicates 1u = 10000p. A
2PTO_Ch1_Scale speed of 1 u/s indicates 10000 p/s.
If 10000p = 1r for the controlled object, it
indicates 1 r/s.
2PTO_ChO Cfg Configuration parameter
USINT

Bit1-bit0: Pulse output mode

Parameter Type Meaning Data type
2PTO_ChO Filt UINT Filter parameters (limit, brake, and home),
2PTO Ch1 Filt unit: 10 ps

Config Param
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2PTO_Ch1 _Status

3: Running at constant speed
Bit7-bit6: Current operation mode
0: Homing mode
1: Speed mode
2: Relative position mode
3: Absolute position mode
Bit8: Positive limit status
Bit9: Negative limit status
Bit10: Home status

Parameter Type Meaning Data type
0: Pulse + direction
1: CW/CCW
2: Reserved
3: Reserved
Bit2: Positive limit input signal logic. O:
normally open; 1: normally closed
Bit3: Negative limit input signal logic. O:
normally open; 1: normally closed
Bit4: Home input signal logic. 0: normally
open; 1: normally closed
Bit5: Brake input signal logic. 0: normally
open; 1: normally closed
Bit 6: Safe output mode. Processing method
for the original motion when a specified
parameter value error occurs. 0: brake; 1:
keep the original operation
Bit7: Reserved
2PTO_ChO HomingMode Homing mode
0: mode 19
. USINT |1: mode 21
2PTO_Ch1_HomingMode 2 mode 24
3: mode 28
2PTO_ChO_Hom!ngSpeed DINT |Homing speed [u/s] < 200 kHz
2PTO_Ch1 HomingSpeed
2PTO_ChO HomingApproac
h
Speed BINT Homing approach speed [u/s] < Homing
2PTO _Ch1 HomingApproac speed
h
Speed
2PTO ChO Status Status feedback
Bit0: Homing status. 1: Homing completed
Bit1: Speed status. 1: Speed reached
Bit2: Position status. 1: Position reached
Bit3: Actual output direction. 1: Forward
rotation; 0: Reverse rotation
Bit5-bit4: Actual output status
0: No output
1: Accelerating
USINT 2: Decelerating Input (T=>0)
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Parameter Type Meaning Data type
Bit11: Brake status
Bit15-bit12: Reserved

2PTO _ChO ActVel
2PTO Ch1 ActVel
2PTO_ChO_ActPos
2PTO_Ch1_ActPos
2PTO ChO Errid Diagnosis
UINT |Channel fault code Data
(Input(T > O))

DINT |Current speed [u/s]

DINT |Current position [u]

2PTO_Ch1_Errld

2PTO ChO MoveMode Operation mode

0: Homing mode

USINT |1: Speed mode

2: Relative position mode
3: Absolute position mode

2PTO_Ch1_MoveMode

2PTO ChO TargetVel Target speed [u/s]. After scale conversion: <
200 kHz. A negative value indicates the
DINT |running direction only in speed mode.
Negative speed values are not allowed in
other modes.

2PTO _Ch1 TargetVel

2PTO_ChO TargetPos
2PTO Ch1 TargetPos
2PTO_ChO_AccTime
2PTO Ch1 AccTime
2PTO_ChO DecTime
2PTO Ch1 DecTime
2PTO ChO MoveCtrl Motion control

BitO: Start operation (rising edge active)
USINT Bit1': Position reset to zero (rising edge
2PTO_Ch1_MoveCtrl active)

Bit2: Software brake (active high; signal
logic applies only to external input signals)

DINT |Target position [u] Output (O->T)

UINT |Acceleration time, ms

UINT |Deceleration time, ms

6.1.10 Serial communication module (AS71COM?2)

The AS71COM2 serial communication module consists of the local AS71COM2 module and virtual
Modbus RTU master, slave, and free-protocol modules. Virtual modules can be bound to local channels
through startup parameter configuration. The operating mode of each bound channel must be configured
to match that of the corresponding virtual module. The configuration parameters and PDO parameters of
these modules are described below.

"M/S/F" in parentheses in the local parameters indicates the following:
M: Modbus RTU master parameter
S: Modbus RTU slave parameter

F: Free-protocol module parameter

6.1.10.1 Serial communication module-AS71COM2 2COM

Index-- Dat
Name n .ex Parameter Type Meaning ata
Subindex type
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Name Ind.ex-- Parameter Type Meaning Data
Subindex type
Serial communication
0x8040+0x80*n 2COM SDO Cfg - |module configuration
parameter

1: Enable ComO port
Subindex 0x01 | ComO_Enable (M/S/F) [USINT|(default)

: Disable ComO port

: RS232 (default)

: RS485

21200 bps

: 2400 bps

: 4800 bps

19600 bps

: 19200 bps (default)
: 38400 bps

: 57600 bps

: 115200 bps

: 7 bits

: 8 bits (default)

: 1 bit (default)

: 2 bits

: No parity

: Odd parity

: Even parity (default)
: Modbus RTU Master, Config
that is, RTU master mode

SDO (default) Param
Subindex 0x07 | ComO Type(M/S/F)  |USINT[2: Modbus RTU Slave, that
is, RTU slave mode

3: Free Mode, that is, serial
free-protocol mode

1-247 (The default slave ID
is 1. In slave mode, each
serial port has only one

Subindex 0x02 | ComO_Mode(M/S/F) |USINT

Subindex 0x03 | ComO_Baudrate(M/S/F) [USINT

Subindex 0x04 | ComOQ_DataBit (M/S/F) [USINT

Subindex 0x05 | ComO0_StopBit (M/S/F) [USINT

Subindex 0x06 | ComO_Parity (M/S/F) |USINT

=N = O =N =[O0 uu b WN = O[NN =N

Configuration
parameter

Subindex 0x08 ComO_SlavelD(S) USINT

slave ID)
Default: 50 ms;
ComO_ResponseDelay(S '
Subindex 0x09 | 0 - p) elay( UINT [configurable range: 0
65535 ms
Subindex OxA Com0_Frame interval UINT Default: 3 ms; configurable
(ms)(M/S/F) range: 0-65535 ms

If the slave does not
respond within the set
ComO_ResponseTimed UINT time, the master]
out(ms)(M) retransmits the command,
Range:  10-65535 ms;
default: 1000 ms

This parameter is valid only
UINT |in polling mode. Range: 0
65535 ms; default: 100 ms.

Subindex 0xD | Com0 ByteSwap(M) |USINT|0: Disable swap (default)

Subindex 0xB

Com0_Polling Delay

Subindex 0xC
(ms)(M)
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Name

Index--
Subindex

Parameter

Type

Meaning

Data
type

1: Enable swap

Subindex OxE

Com0_WordSwap(M)

USINT

0: Disable swap (default)

Subindex OxF

Com0 ReissuedNum
(M)

USINT

1: Enable swap

If the slave does not
respond within the set
time, the master|

retransmits the command.
Range: 0-255; default: 3
times

Subindex 0x10

ComO_ Errorhanding
(M)

USINT

0: Hold the last output
value

1: Clear output to zero
(default)

Subindex 0x11

Com0_OutputMode(M)

USINT

0: Disable the data-change
event triggering function
(default)

1: Enable the data-change
event triggering function:
A write command is sent
only when Modbus output
data changes.

This parameter is valid only,
in polling mode.

Subindex 0x12

Com1_Enable (M/S/F)

USINT

1: Enable Com1 port
(default)
2: Disable Com1 port

Subindex 0x13

Com1_Mode(M/S/F)

USINT

: RS232
: RS485 (default)

Subindex 0x14

Com1_Baudrate(M/S/F)

USINT

21200 bps

: 2400 bps

: 4800 bps

29600 bps

: 19200 bps (default)
: 38400 bps

: 57600 bps

: 115200 bps

Subindex 0x15

Com1_DataBit(M/S/F)

USINT

: 7 bits
: 8 bits (default)

Subindex 0x16

Com1_StopBit(M/S/F)

USINT

: 1 bit (default)
: 2 bits

Subindex 0x17

Com1_Parity(M/S/F)

USINT

: No parity
: Odd parity
: Even parity (default)

Subindex 0x18

Com1_Type(M/S/F)

USINT

=N = O =[N =[O0 U0 D WN = ON =

: Modbus RTU Master,
that is, RTU master mode
(default)

2: Modbus RTU Slave, that
is, RTU slave mode
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Name

Index--
Subindex

Parameter

Type

Meaning

Data
type

3: Free Mode, that is, serial
free-protocol mode

Subindex 0x19

Com1 _SlavelD(S)

USINT

1-247 (The default slave ID
is 1. In slave mode, each
serial port has only one
slave ID)

Subindex Ox1A

Com1_ResponseDelay(S

)

UINT

Default: 50
configurable
65535 ms

ms;
range:  0—

Subindex 0x1B

Com1_Frame interval

(ms)(M/S/F)

UINT

Default: 3 ms; configurable
range: 0-65535 ms

Subindex 0x1C

Com1_ResponseTimed

out(ms)(M)

UINT

If the slave does not
respond within the set
time, the master|
retransmits the command.
Range:  10-65535

default: 1000 ms

ms;

Subindex 0x1D

Com1_Polling Delay

(ms)(M)

UINT

This parameter is valid only
in polling mode. Range: 0
65535 ms; default: 100 ms.

Subindex Ox1E

Com1_ByteSwap(M)

USINT

0: Disable swap (default)
1: Enable swap

Subindex Ox1F

Com1_WordSwap(M)

USINT

0: Disable swap (default)
1: Enable swap

Subindex 0x20

Com1_ReissuedNum(Mm

)

USINT

If the
respond within the
the
retransmits the command,
Range: 0-255; default: 3
times

slave does not
set]

time, master|

Subindex 0x21

Com1_ Errorhanding

(M)

USINT

0: Hold the last output
value

1: Clear output to zerog
(default)

Subindex 0x22

Com1_OutputMode(M)

USINT

0: Disable the data-change
event triggering function
(default)

1: Enable the data-change
event triggering function:
A write command is sent
only when Modbus output
data changes.

This parameter is valid only
in polling mode.

Control
parameter
RxPDO

0x7040+0x80*n

2COM Out-Map

Serial communication

module control parameter

Subindex 0x01

TrigerO

BIT

Trigger control bit: Valid

when Triger0-Riseedge or|
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Name

Index--
Subindex

Parameter

Type

Meaning

Data
type

TrigerO-levelcontinue is
configured for the master
module.

Triger1-Triger30

Subindex 0x20

Triger31

BIT

Trigger control bit: Valid
when Triger31-Riseedge or
Triger31-levelcontinue s
configured for the master
module.

0x6040+0x80*n

2COM In-Map

Serial communication
module status feedback|
parameter

Subindex 0x01

ModuleErrID

UINT

Module error code. See 8.1
Common faults and
solutions.

Feedback
parameter
TxPDO

Subindex 0x02

SlaverO_errno

USINT

Communication fault code
of channel O slave. See 8.2
Serial communication
module exception code
description

Subindex 0x03

Slaver1_errno

USINT

Communication fault code
of channel 1 slave. See 8.2
Serial communication
module exception code
description

SDO

0x8078+0x80*n

Module Info

Module information

Status
parameter

Subindex 0x01

HW Version

UINT

Module hardware version
number

Subindex 0x02

FPGA Version

UINT

Module FPGA software

version number

Note: n represents the slot where the expansion module is located, and n€[0,31].

6.1.10.2 Serial communication module - Modbus RTU master virtual module

The Modbus RTU master virtual modules are as follows:

S ted f ti
No. Name Function tpported function
code
Master virtual module, can access 4
1 M: rw 4 Word ' 01/02/03/04/05/06/15/16
w "% | Words of input/output data /02/03/04/05/06/15/
Master virtual module, can access 8
2 M: 8 Word ' 01/02/03/04/05/06/15/16
w "% | Words of input/output data f02/03/04/05/06/15/
Master virtual module, can access 16
3 M: rw 16 Words . 01/02/03/04/05/06/15/16
Words of input/output data
Mast irtual dule, 32
4 | M:rw32Words |\ oorer Virtual module, can access 01/02/03/04/05/06/15/16
Words of input/output data
Mast irtual dule, 64
5 | M:rw64Words | oo virtual moduie, can access 01/02/03/04/05/06/15/16
Words of input/output data
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Supported function

No. Name Function
code

Master virtual module, 128
6 | M:rw 128 Words | - oorer virtual moduie, can access 01/02/03/04/05/06/15/16
Words of input/output data

M: rw 4 Words: 0x8041+0x80*n
M: rw 8 Words: 0x8042+0x80*n
M: rw 16 Words: 0x8043+0x80*n
M: rw 32 Words: 0x8044+0x80*n
M: rw 64 Words: 0x8045+0x80*n
M: rw 128 Words: 0x8046+0x80*n

The six master virtual modules have the same parameters, but support different accessible address lengths.
Select a module with an appropriate length according to the actual application.

Index--Subind Dat
Name naex--subinde Parameter | Type Meaning ata
X type
Virtual I fi i
0x8047+0x80*n Config ) irtual module configuration
parameter
See the description after the
table.

The ID of the serial
communication module closest to
the coupler in the configuration is
0, and the ID of the second serial
communication module is 1. The

Subindex 0x01 ModulelD | USINT

IDs are counted sequentially in
this order.

Default: 0

0: Serial port 0 (default)

1: Serial port 1

Subindex 0x02 PortID USINT

See the description after the
Configuration table.

. . Config
parameter 0: PollingMode, polling mode Param
SDO 1: TrigerO-Riseedge
TrigerO rising-edge trigger
control

2: Triger1-Riseedge

Triger1 rising-edge trigger
control
Subindex 0x03 | ControlMode | USINT |......
32: Triger31-Riseedge

Triger31 rising-edge trigger
control
33: Triger0-levelcontinue

Triger0 high-level continuous
active control
34: Triger1-levelcontinue

Triger1 high-level continuous
active control
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Name Index--Subinde Parameter | Type Meaning Data
X type
64: Triger31- levelcontinue
Triger31 high-level
continuous active control
0x7041+0x80*n | Output-Map _ [Master virtual module control
parameter
Subindex 0x01 | Slaveld | usinT P2V 1P: D of the slave to be
read, 1-247
Subindex 0x02 Cmd | UsiNT |Function code:
Control 01/02/03/04/05/06/15/16
parameter | Subindex 0x03 Address UINT |Register address -
RxPDO Subindex 0x04 Len UINT Length '(The unit is Wc?rd or Bit,
depending on the function code)
Subindex 0x05 | OutputDatal | UINT |Corresponds to Address
Subindex 0x06 | OutputData2 | UINT |Corresponds to Address+1
Subindex 0x07 | OutputData3 | UINT |Corresponds to Address+2
Subindex 0x08 | OutputData4 | UINT |Corresponds to Address+3
0x6041+0x80*n In-Map _ |Master virtual module status
feedback parameter
=0: Idle; trigger bit is 0
=1: Executing; trigger bit level is 1,
Subindex 0x01 | StateWord | UINT |and sending has started
=2: Execution complete; sent and
Feedback response received.
parameter See 8.2 Serial communication i
TxPDO Subindex 0x02 | CmdErrno | UINT [module exception code
description
Subindex 0x03 | InputDatal | UINT |Corresponds to Address
Subindex 0x04 | InputData2 | UINT |Corresponds to Address+1
Subindex 0x05 | InputData3 | UINT |Corresponds to Address+2
Subindex 0x06 | InputData4 | UINT |Corresponds to Address+3
# Note: n represents the slot where the expansion module is located, and n€[0,31].

ModulelD parameter description:

This parameter indicates which serial communication module is bound. In the configuration, there may be

multiple serial communication modules. The serial communication module closest to the coupler is

numbered 0, and the following modules are numbered sequentially by adding 1. For example, if there are
two serial communication modules in one configuration, as shown below:

<
)
<
<
«
=
o
<
K3

AS71ETC
EtherCAT

If the virtual module needs to be bound to the first module, set ModulelD to 0. If it needs to be bound to
the second module, set ModulelD to 1.
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ControlMode parameter description:

The master module can be configured in modes such as polling, rising-edge trigger, and level trigger. The
trigger bit for trigger mode is associated with the PDO control parameters TrigerO-Triger31 of the local
serial communication module AS71COM2. Selecting TrigerO-Riseedge associates the rising-edge trigger
of TrigerO, while selecting Triger31-Riseedge associates the rising-edge trigger of Triger31. Different
master modules can select the same trigger bit or different trigger bits. Level triggering is the same as
rising-edge triggering.

6.1.10.3 Serial communication module-Modbus RTU slave virtual module

When a channel needs to be configured in slave mode, define the following resource lengths according to
the Modbus protocol:

Resource Object type Access type Function code
Discrete Inputs Bit operation Read only 02
Coils Bit operation Read/Write 01/05/15
Input Register Word operation Read only 04
Holding Register Word operation Read/Write 03/06/16

Start address convention: For virtual modules of the same type under the same channel, the virtual
module closest to the coupler in the configuration starts from address 0, and the addresses increase
sequentially for subsequent modules.

6.1.10.3.1 Discrete input module

. Supported
No. Name Function .
function code
1 S: 16 Discrete Inputs Defines 16-bit discrete inputs 02
2 S: 64 Discrete Inputs Defines 64-bit discrete inputs 02
3 S: 256 Discrete Inputs Defines 256-bit discrete inputs 02
4 S: 1024 Discrete Inputs Defines 1024-bit discrete inputs 02

The four virtual modules have the same parameters, but support different accessible address lengths.
Select a module with an appropriate length according to the actual application.

S: 16 Discrete Inputs: 0x804B+0x80*n
S: 64 Discrete Inputs: 0x804C+0x80*n
S: 256 Discrete Inputs: 0x804D+0x80*n
S: 1024 Discrete Inputs: 0x804E+0x80*n

Index-- Dat
Name f .ex Parameter | Type Meaning ata
Subindex type

Virtual discrete input module
0x804B+0x80* Confi -
X TOXeTn onng configuration parameter

The ID of the serial
. . communication module closest to .
Configuration ) ) .. | Config

the coupler in the configuration is
Subindex 0x01 | ModulelD | USINT |0, and the ID of the second serial

communication module is 1. The

parameter SDO Param

IDs are counted sequentially in

this order.
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Index-- Dat
Name f .ex Parameter | Type Meaning ata
Subindex type
Default: 0
: Serial faul
Subindex 0x02 | Portid | UsINT | S€rial port O (default
1: Serial port 1
Ox704B-+0x80*n Output-Ma _ |Discrete input virtual module
p control parameter
Control Subindex 0x01 DO0 BIT |InputO
parameter Subindex 0x02 DO1 BIT |Input1 -
RxPDO Subindex 0x03 D02 BIT [Input?2
Subindex... DO... BIT [Input...
Subindex 0x11 DO15 BIT |Input15

Note: n represents the slot where the expansion module is located, and n€[0,31].

6.1.10.3.2 Coil module

No. Name Function Supported function
code
1 S: 16 Coils Defines 16-bit coils 01/05/15
2 S: 64 Coils Defines 64-bit coils 01/05/15
3 S: 256 Coils Defines 256-bit coils 01/05/15
4 S: 1024 Coils Defines 1024-bit coils 01/05/15

The four virtual modules have the same parameters, but support different accessible address lengths.
Select a module with an appropriate length according to the actual application.

S: 16 Coils: 0x804F+0x80*n

S: 64 Coils: 0x8050+0x80*n

S: 256 Coils: 0x8051+0x80*n
S: 1024 Coils: 0x8052+0x80*n

Index-- Data
Name . X Parameter | Type Meaning
Subindex type
Virtual il tput dul
O0x804F+0x80*n |  Config o Yirtual colt output module
configuration parameter
The ID of the serial
communication module
closest to the coupler in the
configuration is 0, and the ID .
Configurati Conf
ontiguration Subindex 0x01 ModulelD USINT |of the second serial onng
parameter SDO . . Param
communication module is 1.
The IDs  are counted
sequentially in this order.
Default: 0
0: Serial port 0 (default
Subindex 0x02 |  PortiD  |USINT erial port 0 (default
1: Serial port 1
Virtual il tput dul
Feedback | Ox604B+0x80*n | Input-Map . Yirtual coll output modie
ter control parameter
parame - -
TXPDO Sub!ndex 0x01 DIO BIT |Output 0
Subindex 0x02 DI1 BIT |Output 1

202606 (V1.4)

157



Astraada A-Series I/O System User

Configuration

Name Ind.ex-- Parameter Type Meaning Data
Subindex type
Subindex 0x03 DI2 BIT  |Output 2
Subindex... Dl... BIT |Output...
Subindex 0x11 DI15 BIT  |Output 15
Note: n represents the slot where the expansion module is located, and n€[0,31].
6.1.10.3.3 Input register module
No. Name Function SupPoﬂed
function code
1 S: 4 Input Register Defines 4 input registers 04
2 S: 8 Input Register Defines 8 input registers 04
3 S: 16 Input Register Defines 16 input registers 04
4 S: 32 Input Register Defines 32 input registers 04
5 S: 64 Input Register Defines 64 input registers 04

The five virtual modules have the same parameters, but support different accessible address lengths.
Select a module with an appropriate length according to the actual application.

S: 4 Input Register: 0x8053+0x80*n

S: 8 Input Register: 0x8054+0x80*n

S: 16 Input Register: 0x8055+0x80*n

S: 32 Input Register: 0x8056+0x80*n

S: 64 Input Register: 0x8057+0x80*n

Index-- Data
Name . X Parameter | Type Meaning
Subindex type
O0x8053+0x80*N Config i Inpu.t reg.ister virtual module
configuration parameter
The ID of the serial
communication module closest
to the coupler in the
fi tion is 0, and the ID of .
Configuration . configuration is 1, and the ,O Config
Subindex 0x01 ModulelD USINT |[the second serial
parameter SDO . . Param
communication module is 1. The
IDs are counted sequentially in
this order.
Default: 0
0: Serial port 0 (default
Subindex 0x02|  PortiD | usINT | 2€nial port 0 (default
1: Serial port 1
Input register virtual module
0x7053+0x80*n| Output-Map -
Control control parameter
on Subindex 0x01 | OutputDatal | UINT |Register 1
parameter - - }
RYPDO Subindex 0x02 | OutputData2 | UINT |Register 2
Subindex 0x03 | OutputData3 | UINT |Register 3
Subindex 0x04 | OutputData4 | UINT |Register 4

Note: n represents the slot where the expansion module is located, and n€[0,31].
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6.1.10.3.4 Holding register module

No. Name Function Supported function
code
1 S: 4 Holding Register Defines 4 holding registers 03/06/16
2 S: 8 Holding Register Defines 8 holding registers 03/06/16
3 S: 16 Holding Register Defines 16 holding registers 03/06/16
4 S: 32 Holding Register Defines 32 holding registers 03/06/16
5 S: 64 Holding Register Defines 64 holding registers 03/06/16

The five virtual modules have the same parameters, but support different accessible address lengths.
Select a module with an appropriate length according to the actual application.

S: 4 Holding Register: 0x8058+0x80*n

S: 8 Holding Register: 0x8059+0x80*n
S: 16 Holding Register: 0x805A+0x80*n

S: 32 Holding Register: 0x805B+0x80*n

S: 64 Holding Register: 0x805C+0x80*n

Index-- Data
Name . X Parameter | Type Meaning
Subindex type
O0x8058+0x80*n Config ) Holo!ing r.egister virtual module
configuration parameter
The ID of the serial
communication module closest to
) . the coupler in the configuration is
Configuration . )
. 0, and the ID of the second serial | Config
parameter | Subindex 0x01 | ModulelD | USINT o .
SDO communication module is 1. The | Param
IDs are counted sequentially in
this order.
Default: 0
0: Serial port 0 (default
Subindex 0x02 | Portip | UsINT |2 >erial port O (default
1: Serial port 1
0X6058+0x80*n | Input-Map ] Output register virtual module
Feedback control parameter
ee Subindex 0x01 | InputDatal | UINT |Register 1
parameter Subindex 0x02 | InputData2 | UINT |Register 2 i
TXPDO £ .

Subindex 0x03 | InputData3

UINT |Register 3

Subindex 0x04 | InputData4

UINT |Register 4

Note: n represents the slot where the expansion module is located, and n€[0,31].

6.1.10.4.1 Free-protocol transmit module

6.1.10.4 Serial communication module-Free-protocol virtual module

No. Name Function
1 F: Send 16 Bytes Module that can send up to 16 bytes
2 F: Send 32 Bytes Module that can send up to 32 bytes

202606 (V1.4)

159



Astraada A-Series I/O System User

Configuration

No. Name Function
3 F: Send 64 Bytes Module that can send up to 64 bytes
4 F: Send 128 Bytes Module that can send up to 128 bytes
5 F: Send 256 Bytes Module that can send up to 256 bytes
6 F: Send 512 Bytes Module that can send up to 512 bytes

The six virtual modules have the same parameters, but support different accessible address lengths. Select
a module with an appropriate length according to the actual application.

F: Send 16 Bytes: 0x8060+0x80*n
F: Send 32 Bytes: 0x8061+0x80*n

F: Send 64 Bytes: 0x8062+0x80*n

F: Send 128 Bytes: 0x8063+0x80*n
F: Send 256 Bytes: 0x8064+0x80*n
F: Send 512 Bytes: 0x8065+0x80*n

Name

Index--
Subindex

Parameter

Type

Meaning

Data
type

Configuration
parameter
SDO

0x8060+0x80*n

Config

Free-protocol transmit virtual
module configuration

parameter

Subindex 0x01

ModulelD

USINT

The ID of the serial
communication module
closest to the coupler in the
configuration is 0, and the ID
of the second serial
communication module is 1.
The IDs are counted
sequentially in this order.
Default: 0

Subindex 0x02

PortID

USINT

0: Serial port 0 (default)
1: Serial port 1

Config
Param

Control
parameter
RxPDO

0x7060+0x80*n

Output-Map

Free-protocol transmit virtual
module control parameter

Subindex 0x01

ControlWord

UINT

Control word

0: Clear error / return to
ready-to-send state

1: Normal transmission

Subindex 0x02

Sendlen

UINT

Transmission length

Subindex 0x03

OutputData

ARRAY[0..15]

Data

Feedback
parameter
TxPDO

0x6060+0x80*n

Input-Map

Free-protocol transmit virtual
module feedback parameter

Subindex 0x01

SendState

UINT

Transmission status:

0: Idle

1: Transmitting

2: Transmission successful
3: Transmission failed

4: Transmission timeout

5: Parameter setting error

(send length  exceeds
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Name

Index--

Parameter
Subindex

Type

Meaning

Data
type

module capacity or is 0)
11: Serial port busy

Note: n represents the slot where the expansion module is located, and n€[0,31].

6.1.10.4.2 Free-protocol receive module

No. Name Function
1 F: Receive 16 Bytes Module that can receive up to 16 bytes
2 F: Receive 32 Bytes Module that can receive up to 32 bytes
3 F: Receive 64 Bytes Module that can receive up to 64 bytes
4 F: Receive 128 Bytes Module that can receive up to 128 bytes
5 F: Receive 256 Bytes Module that can receive up to 256 bytes
6 F: Receive 512 Bytes Module that can receive up to 512 bytes

The six virtual modules share the same parameters, but support different accessible address lengths.
Select an appropriate module according to the actual application requirements.

F: Receive 16 Bytes: 0x8066+0x80*n
F: Receive 32 Bytes: 0x8067+0x80*n
F: Receive 64 Bytes: 0x8068+0x80*n
F: Receive 128 Bytes: 0x8069+0x80*n
F: Receive 256 Bytes: 0x806A+0x80*n
F: Receive 512 Bytes: 0x806B+0x80*n
Index-- Dat
Name n .ex Parameter Type Meaning ata
Subindex type
Free-protocol receive virtual
0x8066+0x80*n Config - module configuration
parameter
The ID of the serial
communication module
closest to the coupler in the
Configuration configuration is 0, and the ID | Config
parameter SDO| Subindex 0x01 | ModulelD USINT  |of the second serial Param
communication module is 1.
The IDs are counted
sequentially in this order.
Default: 0
0: Serial port 0 (default
Subindex 0x02 |  PortID USINT erial port 0 (default)
1: Serial port 1
0x7066+0x80*n| Output-Map ) Free-protocol receive virtual
module control parameter
Control Control word
t 0: Cl t t -
Parameter | s bindex 0x01 | ControlWord | UINT ear error / retum to
RxPDO ready-to-receive state
1: Receive
Subindex 0x02 Reserve UINT Reserved
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Index-- . Data
Name . Parameter Type Meaning
Subindex type
Free-protocol receive virtual
0x6066+0x80*n| Input-Map - P
module feedback parameter
Receive status:
0: Idle
1: Receiving
2: Receive successful
Feedback . . . .
Subindex 0x01 | ReceiveState UINT 3: Receive failed
parameter R _
4: Receive timeout
TxPDO .
10: Received length exceeds
module capacity
11: Serial port busy
Subindex 0x02 | ActReclLen UINT Actual received data length
) ARRAY[0..15
Subindex 0x03 | InputData ] [ Data
# Note: n represents the slot where the expansion module is located, and n€[0,31].
6.2 EtherCAT configuration
6.2.1 CODESYS configuration
6.2.1.1 EtherCAT communication coupler
Step 1 Click Install, and select the device description file. The file name is typically
"AS71ETC _ECT Coupler x.x.x.x.xml", then click Open.
JLI! Tools | Window  Help
b %%) @ CODESYSInstaller... [Device: PLC Logic] = % o B | =
2 P Library Repository...
{ mf[i  Device Repository... I |Er!- S Device Repository x I
@ Visualization Style Repository... _= j
. - ec  Location System Repositor ~ Edit Locations... !
H License Repository... i [(::\Progra:'lData‘\.’CODESYS\Devices)
=+ OPC UA Information Model Repository... |
H LiCEIHSE I.\-ﬂanager.‘. Installed Device Descriptions 3
| Device License Reader...
String for a full text search vendor | <Al vendors> v I Install... I
Customize...
Options... Name Vendor  Version Description
<, Import and Export Options... = m Miscellaneous
:y)de port portOnt E3 m Fieldbuses
Scripting 4 E2 QHMI devices
Edge Gateway L | % m Logical devices
Tasks Miscellaneous (3 s E3 m PLCs Renew Device
ErfErMeE P IEC UHe | + ? SoftMotion drives Repository

Configur
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Step 2 Click Add Device to add the master and slave devices respectively.

[@ Add Device %X

Name lElherCAT_Masher_SofﬂWouon_

Action

(® Append device (O Update device

|Smng for a fulltext search | Vendor | <All vendors> 3

Name Vendor Version  Description
* (i miscellaneous
= ﬁi Fieldbuses

+ - €AN CANbus

=gt EtherCAT

= DR Master
m EtherCAT Master 35 - Smart Software Solutions GmbH 3.5.15.0 EtherCAT Master...
IE [E!herCAT Master SoftMotion 35 - Smart Software Solutions GmbH 3.5.15.0 EtherCAT Master SoftMotion... l

HB Ethernet Adapter
“— EtherNet/IP
ﬁ Home&Building Automation
Kk Modbus

+

+

&

+

+- 8 sercos

Group by category |:] Display all versions (for experts only) [:I Display outdated versions

ﬂi Name: EtherCAT Master SoftMotion
Vendor: 35 - Smart Software Solutions GmbH
Categories: Master -
Version: 3.5.15.0 g;
Order Number: <=
Description: EtherCAT Master SoftMotion...

Append selected device as last child of
Device

@  (You can select another target node inthe navigator while this window is open.)

close

2 Device Repository X
Location System Repositary ~ Edit Locations...
(C:\ProgramData\CODESYS\Devices)
Installed Device Descriptions
String for a full text search Vendor  <all vendors> - Install...
Marme Version Description Uninstall
B® :il‘l CaNopen I Export..
= pagy EtherCAT
- mﬁMasher
+ - bk Module
= n;&slave
+ [ ASTOR
+-[ 1 ASTOR 5p. z 0.0,
=~ Astraada
=3 EtherCAT Coupler
[ [as71ETC_ECT Coupler_1.1.2.1 | Revision=16#01000400  EtherCAT Slave imported

Step 3 Add module network configuration based on actual physical configuration (module connection).

Devices | [ Add Device
=-15) Arzyktsdowa_spikaca ASFIETC
= [ Device (Berghof MX6 Control) Name  AS71ETC_ECT_Coupler_t
= &0 pLC Logic Action
= © Asplication © Acpend device () Insert device = (O Update device
il Liorary Manager
PLCPRE (PRE) String for 2 full text search Vendor  <all vendors>
= {#8 Task Configuration
B, EtherCAT Task (IEC-Tasks) Mame Description
=% MainTask (TEC-Tasks) =@ Fiedbuses
& PLC_PRG /- it EtherCAT
=(Hg EthercaT_Master (EtherCAT Master) = 5kt Module
[ As71ETC_ECT_Coupler (AS71ETC_ECT_Coup (@ as71arcs EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1. 1.2, 1_BYTE.xmi Device: AST1AICE
(@ As71am4 EtherCAT Module imported from Slave XML: _1.1.2.1_BYTE.xmi Device: ASIAING
(@ as71ams EtherCAT Module imported from Slave XML: 2.1 BYTE.xrl Device: AS71AIVE

(@ As71an02_2ss1 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler _1.1.2,1_BYTE.xml Device: AS71AN02_2551
(@ as71a0u4 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Goupler_1.1.2,1_BYTE.xml Device: AS7140U4

(@ as7ierG1 EtherCAT Module imported from Slave XML: ASTIETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS7IBRG1

(@ as7ierG2 EtherCAT Module imported from Slave XML: AS7IETC_ECT_Coupler_1.1.2. 1_BYTE xml Device: AS7IBRG2

(@ as7icomz EtherCAT Module imported from Slave XML: AS7IETC_ECT_Coupler_1.1.2. 1_BYTE xml Device: AS71COM2

(@ as7i011s EtherCAT Module imported from Slave XML: ASTIETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS7IDI16

(@ as7or32 EtherCAT Module imported from Slave XML: AS7IETC_ECT_Coupler_1.1.2. 1_BYTE xml Device: AS7IDI32

[l as7iw016 EtherCAT Module imported from Slave XML: AS71ETC ECT Coupler 1.1.2.1 BYTE.xml Device: AS71DO16
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Step 4 After completing the network configuration, set all configuration module parameters. Once
compiled, the program can be downloaded and run.

Step 5 (Optional) Enable or disable the module based on actual needs.

For detailed parameter descriptions, refer to section 6.1 Parameter description.

6.2.1.2 Module configuration
6.2.1.2.1 Digital input module

Step 1 Click Add Device and add the AS71DI16 module.

Devices
= [ Przykiadowa_aplkaga AS7IETC
= @ pevice (Berghof MX6 Contral)

@ Add Device

Name AS71ETC_ECT_Coupler_1

= B0 PLC Logic Action
= 3 Application © Append device () Insert device O Update device
m Library Manager
i pLc_prG (PRG) String for a full text search Vendor <Al vendors>
= (8 Task Configuration -
B EtherCAT Task (IEC-Tasks) Name Description
=-§8 MainTask (IEC-Tasks) = (@ redbuses
&) pLc_PRG =/ ok EtherCAT
= (g EtherCAT Master (EtherCAT Master) = peik Module
(@ AS71ETC_ECT_Coupler (AS71ETC_ECT _Coup @ as7aics EtherCAT Modue imported from Slave XML: AS71ETC_ECT_Coupler_1. 1.2.1_BYTE.xml Device: AS71AIC8
j AST1AING EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71AIN4
3 AST1AIVE EtherCAT Module imported from Slave XML: AS71ETC_ECT _Coupler_1.1.2.1_BYTE.xml Device: AS71AIVE
[ as71anoz_zss1 EtherCAT Module imported from Slave XML: AS71ETC_ECT _Coupler_1.1.2.1_BYTE.xmi Device: AS71AN02_2551
(@ as71m0u4 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_L.1.2.1_BYTE.xml Device: AS71A0U4
(@ as718rG1 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_L. 1.2. 1_BYTE.xml Device: AS71BRG1
3 AS71BRG2 EtherCAT Module imported from Slave XML: AS71ETC_ECT _Coupler_1.1.2.1_BYTE.xml Device: AS71BRG2
[ aszicom EtherCAT Module imported from Slave XML: AS71ETC_ECT Coupler_1.1.2.1_BYTE.xml Device: AS7ICOM2
EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1 BYTE.xml Device: AS71DI16
i) AS71DI32 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71DI32
[ as7ipo1s EtherCAT Module imported from Slave XML: AS71ETC ECT Coupler 1.1.2.1 BYTE.xml Device: AS71DO16

Step 2 Set the filter parameter value. The digital input module is divided into groups of 8 points, and
different filter parameters can be configured per group. In the startup parameters, adjust the port
filter mode according to actual requirements. The unit is 10 ys, and the default value is 10 ms.

Edit X Delete

Startup Parameters =k Add Move Up Move Down
. Line Index:Subindex ~ Name Value Bit Length Abort on Error Jump to Line on Error Next Line Comment
Module I/O Mapping
1 16#8001:16%01 1600DI Filtd 1000 16 O Ll 0 1600DI Filtd
Module IEC Objects 2 16#8001:16%02 1600DI Filt1 1000 16 D D 0 1600DI Filt1

Step 3 Define BOOL variables ibButton1 and ibButton2 in the program.

VAR
ibButtonl
ibButton2

END VAR

: BOOL;
+ BOOL;
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Step 4 Map variables ibButton1 and ibButton2 to the corresponding input points in Module 1/0
Mapping. The mapped variables can then be used directly in the program.

Startup Parameters Find Filter Show all v &k Add FB
Module 1/0 Mapping Variable Mapping Channel Address Type Unit Description
4 Errld @ c1ws  UINT Errld

Module IEC Objects e 10 @ °4Ix18.0 BIT 10

*% Application.PLC_PRG.ibButton1 " 11 AeAs BIT 11
Information < 5 -

*$ Application.PLC_PRG.ibButton2 [ 12 AR BIT 12

% 13 %IX18.3  BIT 13

% 14 %IX18.4  BIT 14

% 15 %IX18.5  BIT 15

% 16 %IX18.6  BIT 16

* 17 %IX18.7  BIT 17

% 110 %IX19.0  BIT 110

% 11 %IX19.1  BIT 111

% 112 %IX19.2  BIT 112

% 113 %IX19.3  BIT 113

% 114 %IX19.4  BIT 114

% 115 %IX19.5  BIT 115

b 116 %IX19.6  BIT 116

* 117 %IX19.7  BIT 117

#Note: For detailed parameter descriptions, refer to section 6.1 Parameter description.
6.2.1.2.2 Digital output module
Step 1 Click Add Device and add the AS71DO16 module.

| Devices @ Add Device
= (3) Praykiadows_apikagia_AS7IETC
= () Device (Berghof M6 Control) Name AS71ETC_ECT_Coupler_1
= 80 p.cLogic Action
=& Application © Append device () Insert device O Update device
@ Lirary Manager
9 pLc_pRG (PRG) String for a full text search Vendor <Al vendors>
= (28 Task Configuration S
S EtherCAT Task (EC-Tasks) Name Description
= & MainTask (IEC-Tasks) = (@ Fieldouses
&) pLc_prG = ek EtherCAT
= (@g EtherCAT Master (EtherCAT Master) = oel Modue
(@ AS7IETC_ECT Coupler (AS7IETC_ECT_Coun @ as71arcs EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xm Device: AS71AICS
@ as71amv4 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xm Device: AS71AIN4
@ as71a1vs EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xmi Device: AS71AIV8
@ As71an02_2s51 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xm Device: AS71AN02_2SST
@ as71a004 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xm Device: AS71A0U4
@ as718re1 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xm Device: AS71BRG1
@ as718rc2 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xm Device: AS71BRG2
;H AS71COM2 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71COM2
@ as7io116 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xm Device: AS71D116
i aszi0132 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1. 1.2.1_BYTE.xm Device: AS71DI32
EtherCAT Module imported from Slave XML: AS71ETC ECT Coupler 1.1.2.1 BYTE.xmi Device: AS71D016

Step 2 Set the stop/offline output mode and preset value based on actual needs in the startup

parameters.
Startup Parameters ok Add [#Edit X Delete # MoveUp # Move Down
¢ Line Index:Subindex ~ Name Value  Bit Length Abort on Error Jump to Line on Error Next Line Comment
Module 1/O Mapping
1 16%8005:16%01 0016DP Stop Mode0 0 16 O O 0 0016DP Stop Mode0
Module IEC Objects 2 16#8005:16%02 0016DP Stop Mode 1 0 16 E O 0 0016DP Stop Mode 1
3 16#8005:16%03 0016DP Stop Outputd 0 8 O O 0 0016DP Stop Outputd
Inf ti
il 4 16%8005:16504  0016DPStopOutputl |0 8 @] O 0 0016DP Stop Output1

The digital output module divides every eight channels into a group. Taking configuration of Stop Mode0
as an example, the corresponding output channels are Q0-Q7. Stop Mode0 uses a UINT data type, and
every 2 bits define one output stop mode. The data definition is shown in the parameter table below.

Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo
Bit15 | Bit14 |Bit13|Bit12|Bit11|Bit10] Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bit1 | Bit0

202606 (V1.4) 165



Astraada A-Series I/O System User Configuration

Modes corresponding to the two-bit values of each output channel are as follows:

Value Mode

2#00 Stop/offline output retained
2#01 Stop/offline output cleared
2#10 Stop/offline output preset

Example: If QO is set to Stop/offline output retained, Q1 is set to Stop/offline output cleared, and Q2-Q7
are all set to Stop/offline output preset, the value of Stop ModeO is 43684, that is 2#1010101010100100.

Q7 Q6 Q5 Q4 Q3 Q2 Qi1 Qo
1 0 1 0 1 0 1 0 1 0 1 0 0 1 0 0

Step 3 Define BOOL variables obCylinder1 and obCylinder2 in the program.

VAR
obCylinderl
obCylinder2

+ BOOL:
: BOOL;

END VAR

Step 4 Map variables obCylinder1 and obCylinder2 to the corresponding output points in Module 1/0

Mapping. The mapped variables can then be used directly in the program.

Startup Parameters Find Filter Show all » dk Add FB fo
Module /0 Mapping | Variable Mapping Channel Address Type Unit Description

"% Qo @ °:Qxs8.0 BIT Q0
Module IEC Objects *$ Application.PLC_PRG.obCylinder 1 "9 Q1 BOXSET BIT Q1

" Application.PLC_PRG.obCylinder2 "% Q2 AR BIT Q2
Information "% Q3 %QX58.3 BIT Q3

*$ Q4 %QX58.4  BIT Q4

"% Qs %QX58.5  BIT Qs

"% Q6 %QX58.6  BIT Q6

"% Q7 %QX58.7  BIT Q7

"% Q10 %QX59.0  BIT Q10

"% Qi1 %QX59.1  BIT Qi1

"% Q12 %QX59.2  BIT Q12

"% Q13 %QX59.3  BIT Q13

" Q14 %QX59.4  BIT Q14

"% Q15 %QX59.5  BIT Q15

"% Qi6 %QX58.6  BIT Q16

"% Q17 %QX59.7  BIT Q17

- Errld %IW13 UINT Errld

#Note: For detailed parameter descriptions, refer to section 6.1 Parameter description.
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6.2.1.2.3 Analog input module

Step 1 Click Add Device and add the AS71AIN4 module.

Devices

(@ Add Device

= [ Przykladowa_apikaga_AS7IETC
= _\j Device (Berghof MX6 Control)
= B0 pLC Logic
= £ Avplication
m Library Manager
{9 pLC_PRG (PRG)
= Aﬂ Task Configuration

= @ MainTask (IEC-Tasks)
&) PLC_PRG

L EtherCAT Task (IEC-Tasks)

= [{g EtherCAT_Master (EtherCAT Master)
({ AS71ETC_ECT_Coupler (AS71ETC_ECT_Coup

Name
Action
© Append device

AS71ETC_ECT_Coupler_1

() Insert device

(O Update device

String for a full text search
Name
= _ﬂ Fieldbuses
~Ny. §
et EtherCAT
= et Module

i@ as7i00

i as71a1cs
1 ASTIAIVE
(@ as71an02_2ss1
@ as71a0us
(@ as718rRG1
@ As718rG2
(@ as7icom2
(@ as71o118
(@ as7i0132

16

Vendor  <All vendors>

Description

EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71AIC8
EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71AIN4
EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71AIV8
EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71AN02_2SSI
EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71A0U4
EtherCAT Module imported from Slave XML: AS71ETC_ECT _Coupler_1.1.2.1_BYTE.xml Device: AS71BRG1
EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71BRG2
EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71COM2
EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71DI16
EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71DI32
EtherCAT Module imported from Slave XML: AS71ETC ECT Coupler 1.1.2.1 BYTE.xml Device: AS71D016

Step 2 Set the channel configuration and channel filter parameters based on actual needs in the startup
parameters.

Startup Parameters

Module I/O Mapping

Module IEC Objects

Information

=k Add Edit Delete Move Up Move Down
Line Index:Subindex ~ Name Value  Bit Length Abort on Error Jump to Line on Error Next Line Comment
1 16#8015:16%01 4AD AI0 Cfg 1 8 O O 0 4AD AI0 Cfg
2 16#8015:16%02 4AD AI1Cfg 1 8 O O 0 4AD AI1Cfg
3 16#8015:16%03 4AD AI2Cfg 1 8 O E 0 4AD AI2 Cfg
4 16%8015:16%04 4AD AI3 Cfg 1 8 O O 0 4AD AI3 Cfg
5 16#8015:16%05 4AD AIO Filt 3 8 O O 0 4AD AIO Filt
6  1628015:16206 4AD AILFilt 3 8 O O 0 4AD AI1Filt
7 16#8015:16%07 4AD AI2Filt 3 8 O O 0 4AD AI2Filt
8 16#8015:16%08 4AD AI3Filt 3 8 O O 0 4AD AI3Filt

Alx Cfg (x = 0, 1, 2, 3) is the channel configuration parameter, with data type USINT. Taking Channel 0 as
an example, the data definition is as follows:

bit7 | bité |  bits bit4 bit3 bit2 bit1 bit0
Enh ) P
Channel conversion mode n .anced Over-range Over ra.nge Open cn.r cutt Channel
(range configuration) L enable e = enable
9 9 enable enable enable
2#000: 0-5 V 2#100: 4-20 mA
2#001: 0-10V  |2#101: 0-20 mA
m 0: Disable |0: Disable |0: Disable |0: Disable 0: Disable
2#010:-5 V=5V [2#110:reserved | o e 14 Enable  |1: Enable  |1: Enabl 1: Enabl
2#011:-10 V=+10[2#111;  -20—+20| ~oor¢ |- Enavie - Enable T knable 1 Enable
\ mA

Example: If Channel O is configured as channel enabled, open-circuit detection disabled, over-range

detection enabled, over-range enabled, enhanced filter disabled, and range set to 4-20 mA, the resulting
value is 141, that is, 0b10001101.

bit7 | bité | bits bit4 bit3 bit2 bit1 bit0
2#100 0 1 1 0 1
2#100: 4-20 mA 0: Disable 1: Enable 1: Enable 0: Disable 1: Enable

For range conversion, refer to section 6.1.4 Analog input module.

Alx _Filt (x =0, 1, 2, 3) is the channel filter parameter, with data type USINT. The adjustable range is 1-255.
A larger value generally provides better suppression of high-frequency interference, but results in greater
delay. Adjustment should be made according to actual application conditions.
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Step 3 Define INT variables iValueADO and iValueAD1 in the program.

VAR

iValu=AD0 : INT:
iValusADl : INT:
END VAR

Step 4 Map variables iValueADO and iValueAD1 to the corresponding input channels in Module 1/0
Mapping. The mapped variables can then be used directly in the program.

| 56 baramdion Find Filter Show all ~ ok Add Ff
i Module 1/0 Mapping Variable Mapping Channel Address Type Unit Description
3 +. 4% aApplication.PLC_PRG.iValueADOD "9 AID EYETIETS INT AIO
Module IEC Objects +- *p Application.PLC_PRG.iValueAD1 "9 AIl %7 INT AIl
-4 AI2 %IW18  INT AI2
e 4 AT3 %IW19  INT AI3
- AIO_Errld  %IW20  UINT AI0_Errld
H- 4 AI1 Errld  %IW21  UINT Al1_Errld
+ AI2 Errld  %IW22  UINT AI2_Errld
ot AI3_Errld  %IW23  UINT AI3_Errld

#Note: For detailed parameter descriptions, refer to section 6.1 Parameter description.
6.2.1.2.4 Analog output module
Step 1 Click Add Device and add the AS71AOU4 module.

Devices @ Add Device
= [ Przykladowa_apikaga_AS7IETC
- \B Device (Berghof MX6 Control) Name AS71ETC_ECT_Coupler_1
= B0 pLc Logic Action
= &) Application © Append device () Insert device (O Update device
m Library Manager
{#]] pLc_PRG (PRG) String for a full text search Vendor <Al vendors>
= (& Task Configuration f : o s
@g EtherCAT Task (IEC-Tasks) Nanje Description
= & MainTask (IEC-Tasks) = (@ Fieldbuses
&) pic_pre = pe EtherCAT
= (@ EtherCAT_Master (EtherCAT Master) = oek Module
Ea AS71ETC_ECT_Coupler (AS71ETC_ECT_Coup "B AS71AIC8 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71AIC8
:B AS71AIN4 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71AIN4
ﬂ AS71AIV8 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71AIV8
|1 AS71AN0O2_25ST EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71AN02_2SSI
EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71A0U4
143 AS71BRG1 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71BRG1
(@ as718rG2 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71BRG2
ﬂj AS71COM2 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71COM2
13 AS71D116 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71DI16
iﬁ AS71DI32 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71DI32
Eﬂ AS71D0O16 EtherCAT Module imported from Slave XML: AS71ETC ECT Coupler 1.1.2.1 BYTE.xml Device: AS71D016

Step 2 Set the channel configuration and stop/offline output mode preset value parameters based on
actual needs in the startup parameters.

Startup Parameters gk Add [#{Edit X Delete # MoveUp & Move Down
Module /0 Mapping Line  Index:Subindex = Name Value  Bit Length Abort on Error  Jump to Line on Error Next Line ~ Comment
1 16#8019:16%01 4DA AOD Cfg 0 8 O O 0 4DA AOD Cfg
Module IEC Objects 2 16%8019:16%02 4DA AO1Cfg 0 3 O O 0 4DA AO1Cfg
3 16#8019:16%03 4DA AO2 Cfg 0 8 O O 0 4DA AO2 Cfg
lnfonaation 4 16%8019:16%04  4DAAO3Cfa 0 s O O 0 4DA AO3Cfg
5 16#8019:1605 4DA AOO Stop Output |0 16 O O 0 4DA AOD Stop Output
6  16#8019:16%06 4DA AO1 Stop Output 0 16 El O 0 4DA AO1 Stop Output
‘ 7 16#8019:16%07 4DA AO2 Stop Output 0 16 O O 0 4DA AO2 Stop Output
8  1628019:16%08 4DA AO3Stop Output |0 16 O O 0 4DA AO3 Stop Output

AOx Cfg (x =0, 1, 2, 3) is the channel configuration parameter, with data type USINT. Taking Channel O as
an example, the data definition is as follows:
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bit7 bit6 bit5 bit4 | bit3 bit2 bit1 bit0
Output fault | Channel
Channel conversion mode Reserved| Output when offline detection enable

enable control | control

#00:
2#000: 0-5 V 2#00 H.old output
24001 0-10 V 2#100: 4-20 mA when offline
2#010: 5.5V 2#101: 0-20 mA ) 2#01: Clear output|0: Disable 0: Disable
. 2#110: reserved when offline 1: Enable 1: Enable
2#011: -10-+10
2#111: reserved 2#10: Preset output
V .
when offline

Example: If Channel 0 is configured as channel enabled, output fault detection enabled, offline output
cleared, and channel conversion mode set to 4-20 mA, the value should be 135, that is, 0b10000111.

bit7 bit6 bit5 bit4 bit3 bit2 bit1 bit0
2#100 0 2#01 1 1
#01: :
2#100: 4-20 mA i 2#01: Clear Qutput 1+ Enable 1: Enable
when offline

Alx_Stop Output (x = 0, 1, 2, 3) is used to control the stop/offline output mode. The configuration method
is similar to that described in section 6.2.1.2.1 Digital input module.

Step 3 Define INT variables iValueDAO and iValueDA1 in the program.

VAR

iValueDRO : INT;
iValu=DAl : INT;
END VAR

Step 4 Map variables iValueDAO and iValueDA1 to the corresponding output channels in Module 1/0
Mapping. The mapped variables can then be used directly in the program.

Startup Parameters Find Filter Show all v gk Add FB
Module 1/ Mapping ‘ Variable Mapping Channel Address Type Unit Description
+ "y Application.PLC_PRG.iValueDAD "9 AOCD e INT ACO
Module IEC Objects +. "9 Application.PLC_PRG.iValueDA1 "% AO1 W33 INT AO1
"¢ AOQ2 %QW34 INT AOQ2
inkazption +-"g AOQ3 %QW35 INT AQ3
- AOO0_Errld %IW48 UINT AOO0_Errld
+ 4 AO1_Errld %IW49 UINT AO1_Errld
- AO2_Errld %IW50 UINT AO2_Errld
o AO3_Errld %IWS51 UINT AO3_Errld

#Note: For detailed parameter descriptions, refer to section 6.1 Parameter description.
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6.2.1.2.5 Temperature detection module

Step 1 Click Add Device and add the AS71RTD4 module.

Devices 3 Add Device
= ) Przykladows_apikaga AS7IETC
= () pevice (Berghof MX6 Control) Name AS71ETC_ECT Coupler_1
= B0 pLcLogic Action
= &2 Application © Append device () Insert device (O Update device
m Library Manager
] pLc_PRG (PRG) String for a full text search Vendor <Al vendors>
= (@ Task Configuration -
@g EtherCAT Task (IEC-Tasks) Name Description
=-§& MainTask (IEC-Tasks) = (i) Feldouses
@] pLC_PRG = ook EtherCAT
= EtherCAT Master (EtherCAT Master) = o Module
([ AS71ETC_ECT Coupler (AST1ETC_ECT_Coup @ As71a1c8 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71AICS
B AS71AING EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71AIN4
_"B AS71AIVE EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71AIV8
_‘T_‘] AS71AN02_25SI EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71AN02_255I
B AS71A0U4 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71A0U4
_'ﬂ AS71BRG1 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler _1.1.2.1_BYTE.xml Device: AS71BRG1
ﬂj AS71BRG2 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71BRG2
_'ﬂ AS71COM2 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71COM2
ﬂ AS71DI16 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71DI16
_'Tj AS71DI32 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71DI32
S AS71ID016 EtherCAT Module imported from Slave XML: AS71ETC ECT Coupler 1.1.2.1 BYTE.xml Device: AS71DO16
EtherCAT Module imported from Slave XML: AS71ETC ECT Coupler 1.1.2.1 BYTE.xml Device: AS7IRTD4

Step 2 Set the channel configuration, channel filter parameters, and temperature offset values based on
actual needs in the startup parameters.

| Startup Parameters 4k Add [# Edit ) Delete 4 MoveUp # MoveDown
Module 1/0 Mapping || Line Index:Subindex ~ Name Value Bit Length Abort on Error Jump to Line on Error Next Line Comment
16#8029:16%01 4PT Temp0 Cfg 128 8 O (] 0 4PT Temp0 Cfg
Module IEC Objects 2 16#8029:16202 4PT Temp1Cfg 128 3 O O 0 4PT Temp1Cfg
3 16%8029:16%03 4PT Temp2 Cfg 128 3 O O 0 4PT Temp2 Cfg
Iformation 4 16%8029:16%04 4T Temp3 Cfg 128 s O O 0 4PT Temp3 Cfg
5 16802916205 4PT TempoO Filt 8 s O O 0 4PT TempoO Filt
6 16#8029:16%06 4PT Temp1 Filt 8 3 O O 0 4PT Temp1 Filt
7 16#8029:16507 4PT Temp2 Filt 8 3 O O 0 4PT Temp2Filt
8 16#8029:16%08 4PT Temp3 Filt 8 8 O O 0 4PT Temp3 Filt
9 16#8029:16%09 4PT Temp0 Offset 0 16 O O 0 4PT Temp0 Offset
10 16%8029:16%0A 4PT Temp1 Offset 0 16 ) ] 0 4PT Temp1 Offset
11 16#8029:16%0B 4PT Temp2 Offset 0 16 O O 0 4PT Temp2 Offset
12 16#8029:16%0C 4PT Temp3 Offset 0 16 O O 0 4PT Temp3 Offset
13 16#8029:1620D 4PT Temp0 Up 0 16 O B 0 4PT Temp0 Up
14 16#8029:16%0E 4PT Temp1 Up 0 16 Reserve E O 0 4PT Temp1Up
15  16#8029:16%0F 4PT Temp2 Up 0 i O 3 0 4PT Temp2 Up
16 16#8029:16%10 4PT Temp3 Up 0 16 O O 0 4PT Temp3 Up
17 16#8029:16%11 4PT Temp0 Low 0 16 O O 0 4PT Temp0 Low
18 16%8029:16%12 4PT Temp1Low 0 16 O O 0 4PT Temp1Low
19 16%8029:16%13 4PT Temp2 Low o 16 O O 0 4PT Temp2 Low
20 16%8029:16%14 4PT Temp3 Low 0 16 O O 0 4PT Temp3 Low

#Note: The temperature upper limit and lower limit are reserved configuration parameters and do not
need to be configured.

® Tempx Cfg (x = 0, 1, 2, 3) is the channel configuration parameter, with data type USINT. Taking
Channel 0 as an example, the data definition is as follows:

bit7 | bit6 | bit5 bit4 bit3 | bit2 bit1 bit0
Channel conversion mode| Temperature | RTD wiring Ove.r-range Channel
(sensor type) unit compensation detection enable enable
control control
2#100: 2#00: Two-wire
2#000: PT1000 system
reserved 2#101: 2#01:
2#001: PT100|reserved 2#0: °C Three-wire 2#0: Disable 2#0: Disable
2#010: PT500(2#110: 2#1: °F system 2#1: Enable 2#1: Enable
2#011: reserved 2#10: Four-wire
reserved 2#111: system
CU100 2#11: reserved
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Example: Channel 0 is configured as channel enabled, over-range detection enabled, 3-wire system,
temperature unit set to Celsius (°C), and sensor type set to PT1000. The value of Temp0 _Cfg is 135, that is,
0b10000111, as shown below:

bit7 | bité | bits bit4 bit3 bit2 bit1 bit0
100 0 01 1 1
100: PT1000 0: °C 01: Three-wire system 1: Enable 1: Enable

® Tempx Filt (x =0, 1, 2, 3) is the channel filter parameter setting. The parameter type is USINT, and the
valid range is 1-255. A larger value generally provides better suppression of high-frequency
interference, but also results in greater delay. The parameter should be tuned and used according to
the actual application requirements.

® Tempx Offset (x = 0, 1, 2, 3) specifies the temperature offset value. The parameter type is USINT. The
value is scaled by a factor of 10; for example, a setting of 999 represents 99.9. Measured value =
actual value + offset value.

Step 3 Define rValuePT0 and rValuePT7 of the REAL type in the program.

VAR

rValusPT0 : REAL;
rValuePT1l : REAL;
END VAR

Step 4 Map variables rValuePTO and rValuePT1 to the corresponding input channels in Module 1/0
Mapping. The mapped variables can then be used directly in the program.

Startup Parameters Find Filter Show all v ok Add FB for
Module /0 Mapping Variable Mapping Channel Address Type Unit Description
% Application.PLC_PRG.rValuePTO ..,’, Temp0 ABE2 REAL Temp0
Module IEC Objects * Application.PLC_PRG.rValuePT1 "9 Temp1 %IB13 REAL Temp1
B Temp2 %ID14 REAL Temp2
nformetion % Temp3 %ID15 REAL Temp3
E R TempO_Errld %IW32 UINT Temp0_Errld
-4 Temp1_Errld %IW33 UINT Temp1_Errld
o Temp2_Errld %IW34 UINT Temp2_Errld
E Temp3_Errld  %IW35 UINT Temp3_Errld

#Note: For detailed parameter descriptions, refer to section 6.1 Parameter description.
6.2.1.2.6 Counting and measurement module

Step 1 Click Add Device and add the AS71AN02_2SSI module.

Devices (@ Add Device
= ) Preyiisdowa_apkaga_AS7IETC
= [@ Device (Berghof Mx6 Control) Name AS71ETC_ECT Coupler_1
= B0 pLC Logic Action
= €2 Application © Append device () Insert device ) Update device
() Library Manager
1] PLC_PRG (PRG) String for a full text search vendor <Al vendors>

={# Task Configuration

£, EtherCAT Task (IEC-Tasks) N""‘f Description
=@ MainTask (IEC-Tasks) =@ Fieldbuses
&) pLc_PRG = bl EtherCAT
= jg EtherCAT_Master (EtherCAT Master) = bk ﬂ?dule
(i AS71ETC_ECT_Coupler (ASZIETC_ECT Coup (@ as71a1c8 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71AIC8

ﬂ AST1AIN4 EtherCAT Module imported from Slave XML: AS71ETC_ECT _Coupler_1. 1.2.1_BYTE.xml Device: AS71AIN4
I AIVE EtherCAT Module imported from Slave XML: AS7IETC_ECT_Coupler_1. 1.2.1_BYTE.xml Device: AS71AIV8
EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xm Device: AS71AND2_25SI

EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1. 1.2.1_BYTE.xml Device: AS71A0U4

(@ as7imrG1 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1. 1.2.1_BYTE.xml Device: AS718RG1
(@ as7iBrG2 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler _1. 1.2.1_BYTE.xml Device: AS71BRG2
(@ as7icomz2 EtherCAT Module imported from Slave XML: AS7IETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71COM2
(@ as7i118 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71DI16

(@ as7ib132 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: AS71D132

(@ as7ipo1s EtherCAT Module imported from Slave XML: AS71ETC ECT Coupler 1.1.2.1 BYTE.xml Device: AS71D016
_'[j AS7IRTD4 EtherCAT Module imported from Slave XML: AS71ETC ECT Coupler 1.1.2.1 BYTE.xml Device: AS7IRTD4
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Step 2 In the startup parameters, set the counter DI filter time (unit: 0.1 ps), SSI communication frame

length, number of bits for the least significant bit of the SSI communication position value,
number of bits for the most significant bit of the SSI communication position value, SSI
communication configuration, and counter configuration according to actual requirements.

Startup Parameters dk Add [ Edit Delets Move Up Mave Dowin

Module 110 Mapping Line Index:Subindex ~ Name Value  Bit Length
1 16%8035: 16501 2ES DIO Filt 5 16

| Module IEC Objects 2 15#8035: 16502 2ES DI1Filt 5 16

3 15#8035:16%03 2E5 Cntd 551 Length 13 8

Information 4 16#803%:16%04 255 Cntissllength 13 8
5 16#8035:16 %05 2ES CntD SSILSE a 8
[ 15#8035: 16 %06 2ES Cnt1S5ILSE 1] 8
7 15#8035: 16¥07 2E5 Cnt0 551 M5B 12 8
8 16%8035:16%08 2E5 Cntl 551 MSEB 12 8
9 15#8035: 16 %09 2ES CntD 551 Cfg 1] 8
10 15#8035: 16%0A 2E5 Cnt155I Cfg 1] 8
11 16%8035: 16 %06 2E5 CntD Cfg a 16
12 16#8035:16 #0C 2ES Cnt1Cfg 1] 16

DIx Filt (x = 0, 1) is the filter parameter for the external DI channel. The unit is 0.1 s, and the default
value is 5. If it is set to 10, it means that only signals that remain stable and do not jump within 1 ps
are sampled.

Cntx SSI Length (x = O, 1) is the SSI communication frame length of the encoder. The configurable
range is 10-40, and the default value is 13. If a 23-bit multi-turn encoder is used, indicating that the
position value has 23 bits, set this parameter to 23.

Cntx SSI LSB (x = 0, 1) indicates the bit position of the least significant bit of the position value in the
SSI communication frame. The default value is 0. If a 23-bit multi-turn encoder is used, indicating that
the position value has 23 bits, set this parameter to 0.

Cntx SSI MSB (x = 0, 1) indicates the bit position of the most significant bit of the position value in the
SSI communication frame. The default value is 12. If a 23-bit multi-turn encoder is used, indicating
that the position value has 23 bits, set this parameter to 22.

#Note: Configure the SSI Length/SSI LSB/SSI MSB parameters by referring to the manual of the
connected encoder and according to the actual application.

® (Cntx SSI Cfg (x = 0, 1) is the SSI communication configuration parameter of the counter. The
parameter type is USINT. The data definition is shown in the parameter table below.
Bit Name Parameter description
2#000: 125 kHz (default)
2#001: 250 kHz
2#010: 500 kHz
. . 2#011: 1 MHz
Bit2—-bit0 SSI clock frequency >#100: 1.5 MHz
2#101: 2 MHz
2#110: reserved
2#111: reserved
. 2#0: Binary (default)
Bit3 SSlI data f t
! atatorma 2#1: Gray code
. Unit: 100 ps; default value: 0.
Read interval of SSI
Bit7-bit4 comer:urlm?caetri\;an oosition For example, 2#0001 (decimal 1) indicates 100 ps;
P 2#1001 (decimal 9) indicates 900 ps.
®  If the counter SSI clock frequency is configured to 500 kHz, the SSI data format is Gray code, and the

position read interval is 500 ps, Cntx-SSI-Cfg (x = 0, 1) should be configured to 90, that is,
0b01011010, as shown in the table below.
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Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0101 1 010
Unit: 100 ps Gray code 500 kHz

definition is shown in the parameter table below.

Cntx Cfg (x = 0, 1) is the counter configuration parameter. The parameter type is UINT. The data

Bit Name Parameter description

2#00: 20 ms (default)

Bit1—bit0 Frequency . 2#01: 100 ms

measurement period |2#10: 500 ms

2#11: 1000 ms
2#00: Disable (default)

Bit3-bit2 | DI edge latch enable 2#01: R|$|.ng edge
2#10: Falling edge
2#11: Both edges
2#00: 1 ms (default)

Bit5_bitd Comparison m?tch 2#01: 2 ms

output pulse width |2#10: 4 ms

2#11: 8 ms
2#00: Comparison match output (default)
2#01: Output between [lower limit of count, comparison

Bit7-bit6 Comparison output |value] . o

mode 2#10: Output between [comparison value, upper limit of

count]
2#11: reserved

Bit15-bit8 Reserved -

If the counter is configured with a frequency measurement period of 100 ms, DI rising-edge latch enabled,
comparison match output pulse width of 8 ms, and comparison output mode set to output within
[comparison value, count upper limit], then Cntx Cfg (x = 0, 1) should be configured to 53, that is,
0b0000000000110101, as shown in the table below.

Bit15-bit8 Bit7 | Bite | Bits | Bit4 | Bit3 | Bit2 | Bitl | Bit0
00000000 00 11 01 01
i h
Reserved Comparison matc 8 ms Rising edge 100 ms
output

Step 3 After configuring the above startup parameters and downloading the program, control the
counter on the Module 1/0 mapping interface.

Variable
"®
@

I S S SR SR SRR S S S

FFEFF T EL L

Mapping Channel Address  Type Unit  Description
USINT
USINT
DINT
DINT
USINT
USINT
DINT
DINT
DINT
DINT
UDINT
UDINT
REAL
REAL
UINT

UINT

Cntd_Ctrl
Cnt1_Ctrl
Cntd_Cmpval
Cntl_Cmpval
Cnt0_Status
Cntl_Status
Cntd_Yal
Cnt1_val
Cntd_Latchval
Cntl_Latchval
Cnt0_Freq
Cntl_Freq
Cntd_Velodity
Cntl_Velocity
Cntd_ErrId
Cnt1_Errld

%QB66
%QB69
%QD 18
%QD19
%IB120

Cntd_Ctrl
cnti_ctrl
Cntd_CmpVal
Cnti_Cmpval
Cnt0_Status
Cntl_Status
Cntd_Val
Cnt1_val
Cnt0_Latchval
Cntl_Latchval
Cnt0_Freg
Cntl_Freg
Cntd_Velocity
Cntl_Velocity
Cnt0_Errld
Cntl_Errld

%IB121
%ID31
%ID32
%ID33
%ID34
%ID35
%ID35
%ID37
%ID38
%IWTB
RIWTS
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®  Cntx Ctrl (x = 0, 1) is the counter control parameter. The data definition is shown in the parameter

table below.
Bit Name Parameter description
2#0: Disable
Bit0 Count bl
! ount enable 2#1: Enable
Bit1 Reserved -
Bit2 Reserved -
Bit3 Reserved -
2#0: Disable
Bit4 Count i
i ounter comparison >#1- Enable
Bit7-bit5 Reserved -

® Cntx CmpVal (x = 0, 1) is the counter comparison value. The parameter type is DINT.

Assuming that Cntx CmpVal is set to 1000000, set Cntx Ctrl to 17, that is, 0b00010001, to enable the
counter and comparison function, as shown below.

Bit7-bit5 Bit4 Bit3 Bit2 Bit1 Bit0
000 1 0 0 0 1
Rising edge
Reserved Enable . Reserved Reserved Enable
active

® Cntx Val (x = 0, 1) is the counter count value. The parameter type is DINT.

According to the preceding configuration value 53 of Cntx-Cfg (x = 0, 1), which enables DO comparison
match output and sets the output pulse width to 8 ms, when the count value Cntx_Val (x = 0, 1) is equal to
1000000, DO outputs for 8 ms.

Note: DIO/DI1 are counter latch inputs, and the corresponding latched value is Cntx_LatchVal (x = 0, 1).
For details about the parameter description, see section 6.1 Parameter description.

6.2.1.2.7 AS71COM2 serial communication module

The AS71COM2 serial communication module is a dual-channel module. It can be configured as RS485 or
RS232, and can operate in Modbus RTU master/slave mode or free-protocol mode.

Note: The serial communication module implements its functions through a local module and virtual
modules. The virtual modules occupy configuration slots. Before the master configuration is downloaded,
the coupler does not know how many virtual modules are configured. Therefore, during the first download,
the actual configuration may fail to match the master configuration, preventing the module from entering
the OP state. After receiving the configuration for the first time, the coupler saves the configuration, resets,
restarts, and then waits for the master to establish the connection again. If the master supports automatic
slave restart, select this function. If the master does not support automatic slave restart, restart the master
(for example, an Omron PLC).
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Devices - 3% [ ASTIETC_ECT Coupler EtherCAT_Master X
=5 Lhbiteds -
General Autocanfi masterfs] ==
= [ Device (Berghof M Contral) 8 Autoconfig master/slaves EtherCAT.
= pLC Logic ]
= £} Application SECUeLasSianaant EtherCAT NIC Settings
{fi) Library Manager . Destination address(MAC) FF-£-FF FF-FF-FF @ Broadcsst (] Redundancy
PLC_PRG {PRG)
4 Source address (MAC) 00-00-00-00-00-00 Select..
2 Task Configuration Safety FSoE Connections —_—
g, EtherCAT Task (IEC Tasks) Network name
= MainTask (IEC-Tasks) Log © Select netwaork by MAC () Select network by name || Compare exact name
= [Hg EtherCAT Master [EtherCAT Master) EtherCAT /0 Mapping Distributed Clock Options
‘a
=l 1) _
= =Pty =BT tomper= )
Use LRW instead of LWR/LRD
[ as7icomz (as7icOM2) EtherCAT IEC Objects Cydle time 2000 S [ Use LRW instead of LWR/|
[ s_16_Cois (5:16 Coils) sync offset ) s % [Llassansanartack
[ 5_16_Discrete_inputs (5:16 Disarete Inputs) Status 8 Automatically restartslaves
[ s_16_Holding_Register (S:16 Holding Register) S
[l 5_16_tnput_Register (5:16 Input Register) ) Sync window monitaring
[ M_rw_32_Words (M: rw 32 Words) -
sync window 1 s
Mailbox Gateway
[ Enable
IP address o .0 o .0

In the following example, two AS71COM2 serial communication modules are used. The configuration is
shown below, where the related channels are configured to operate in Modbus RTU master/slave mode,

and free-protocol mode.

<
)
<
<
«
=
7
<
<

AS71ETC

EtherCAT

[ Insert Device

Module ID:0 Module ID:1

AS71COM2

AS71COM2

Devices L
ESCaT— Name  AS71COM2_2
= [ Device (Berghof Mx Control) Action
= B0 PLC Logic © Insert device

=-1Ck Application

(O Update device

<All vendors>

il Library Manager String for a full text search Vendor
PLC_PRG (PRG) Name Vendor
= (&8 Task Configurati
;; et = [ Fieldbuses
B EtherCAT Task ([EC-Tasks) 5 o EthercAT
= & MaiTask (IEC-Tasks o
hd a‘"PLa; P(;G asks) = ook Module:
- ASTIAICE ASTRAADA
= [ EtherCAT_Master (EtherCAT Master) g w7 ASTRAADA
= [l AS71ETC_ECT Coupler (AS7IFTC FCT_Coupler_1.1.2.1] @ as7ians ASTRAADA
m AS71COM2 (AS71CONM2) m AST1ANO2_2SST ASTRAADA
() AS71COMa_1 (AS71C0M2) N
[ as71a004 ASTRAADA
(@ as7iera1 ASTRAADA
il as718RG2 ASTRAADA
ASTRAADA
i as7ip116 ASTRAADA
(@ as7ip132 ASTRAADA
m AS71DO16 ASTRAADA

Supported function codes of master module

Version

cocoooooooas

Description

EtherCAT Module imported from Slave XML:
EtherCAT Module imported from Slave XML:
EtherCAT Module imported from Slave XML:
EtherCAT Module imported from Slave XML
EtherCAT Module imported from Slave XML:
EtherCAT Module imported from Slave XML:
EtherCAT Module imported from Slave XML
EtherCAT Module imported from Slave XML
EtherCAT Module imported from Slave XML:
EtherCAT Module imported from Slave XML:
EtherCAT Module imported from Slave XML

6.2.1.2.7.1 Modbus RTU master operating instructions

ASTIETC_ECT Coupler_1,1.2.1 BYTE xm Device: AS71AICE
ASTIETC_ECT Coupler_1,1.2.1 BYTE xmi Device: AS7LAING
ASTIETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: ASTIAIVS
ASTIETC_ECT_Coupler_1.1.2.1_BYTE.xm Device: AST1ANO2_2551
ASTIETC_ECT Coupler_1,1.2.1 BYTE xmi Device: AS7140U4
ASTIETC_ECT_Coupler_1.1.2.1_BYTE xmi Device: AS71BRG 1
ASTIETC_ECT_Coupler_1.1.2.1_BYTE.xm Device: ASTIBRG2
AS7IETC_ECT_Coupler_1.1.2.1_BYTE.xml Device: ASTICOM2
ASTIETC_ECT Coupler_1.1.2.1 BYTE.xml Device: AS7IDI16
ASTIETC_ECT_Coupler_1.1.2.1_BYTE xmi Device: AS71D132
ASTIETC_ECT_Coupler_1.1.2.1_BYTE.xm Device: AS7IDO16

Function
code

Name

Description

Operation type

0x01

Read Coils

Read coils

Bit operation
(multiple)

0x02

Read Discrete Inputs

Read discrete inp

Bit operation
(multiple)

uts

0x03

Read Holding Registers

Read holding registers

Word operation
(multiple)
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code

Function

Name

Description

Operation type

0x04

Read Input Registers

Read input registers

Word operation
(multiple)

0x05

Write Single Coil

Write a single coil

Bit operation
(single)

0x06

Write Single Register

Write a single holding register

Word operation
(single)

OxOF

Write Multiple Coils

Write multiple coils

Bit operation
(multiple)

0x10

Write Multiple Registers

Write multiple holding
registers

Word operation
(multiple)

When the system is configured as a Modbus RTU master, the PDO size allows virtual communication
modules with valid data lengths of 4, 8, 16, 32, 64, or 128 words to be configured, enabling users to
reasonably allocate PDO resources according to application scenarios. For available virtual module types,
refer to section 6.1.10.2 Serial communication module — Modbus RTU master virtual module.

Devies v 8 x|[ [ asTETCECT Copler ([ EtherCaT Mester [ ASTICOM2 x
{1 %n::/{; pegoriscons) | Startup parameters 4k Add [#Edit 3 Delete # MoveUp & MoveDown
=&l PLE Logic T B Line IndexSubindex  Name Value Bitlength  AbortonError JumptolineonError  Nextline  Comment
=G} Application 1 16#8040:16501  Com0_Enable[M/S/F] Enable 8 (] (] o Comb_Enable[M/S/F]
i virery Manager Module IEC Objects 2 Com0_ModeM/S/F1 RS232 8 [m] [m] ] Com0_Mode [M/SF]
i pic pRs (Ra) 3 Com0_BauckateM/SF] 15200 s =] =] o Comd_BeucratelM/S/F]
= {# Task configwation Information 4 Com0_DataBit[M/S/F] 8hit 8 O [m] o ComD_DataBit[M/S/F]
By EthercAT Tosk (ECTosks) 5 Comd_StopBit M/S/F] 1bit [ O O o Comd_Stopit[M/S/F]
= g MainTask (IEC-Tasks) 5 40: 16506 0 _Pacit /S E] 5 [m] [} 0 Com0_Parity[M/S/F]
8 ric pre 7 16¥8040:16%07 | Com0 Type[MiSf] ModbusRTU-Master ai O O 0 Comd_Type[M/S/F]
= [ EtherCAT_Master (EtherCAT Master) 8 1628040: 16208 - a5 [m] (] o Como_SlaveID[s]
= [ AS71ETC_ECT_Coupler (AS7IETC_ECT Coupler_1.1.2.1) 9 16#8040:16412  Com1_Enable[M/S/F] Enable 8 [m] [m] o Com1._Enable[M/S/F]
(@ as71comz (as71com) 10 16#8040: 16513 Com1_Mode[M/5/F] RS985 8 [m] [m] 0 Com1_Mode [M/S/F]
(@ As71coM2_1 (As71c0M2) 11 16%8040:16514  Comi BaucrateMSF] 19200 s 0 0 o Com1_Baudrate[MSFF]
12 16#8040:16%15  Coml DataBitM/S/F] 8hit 8 [m] [m] o Com{._DataBit[M/S/F]
13 16#8040: 16516  Com1_StopBit[M/S[F] 1bit E [m] [m] 0 Com1_StopBit[M/S/F]
" 40:16%17  Com1_Parity[M/S/F] Even 8 [m] [m] o Com1_Parity[M/S/F]
15 #8040:16¥18  Com1_Type[M/S/F] ModbusRTU-Master 8 [m] [m] o Com1_Type[M/SfF]
1 16#8040:16¥19  Coml SlavelD[S] 1 8 [m] [m] 0 Com?,_SlaveID[s]

Example: Channel 0 of the first AS71COM2 serial communication module configured as master mode

Add a master virtual module: M: rw 32 Words

Devices + 3 x| [0 AddDevice
= Unttiedz
Name M_rw_32_Viords
= Device (Berghof M6 Control)
=-Ell pLC Logic Action

=} Application

i) Library Manager
{¥] pLC_PRG (PRG)
= [#4 Task Configuration

=| (i) As71ETC_ECT_Coupler (AS71ETC_ECT_Coupler_1.1.2.1)

- ﬂir- EtherCAT Master (EtherCAT Master) |

© 2ppend device () Insert device

() Update device

String for  full text search

Vendor

<All vendors >

- b
[ As71coM2 (As71COM2) [ M: rw 54 ords 0
[ as7icomM2_t (s7100M2) @ M rw & Words 0

[ 5:1024 Coils 0

EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1. 1.2, 1_ BYTE.xml Dt
EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1. 1.2, 1_ BYTE.xml Dt
EtherCAT Module imported from Slave ¥ML: AST1ETC_ECT_Coupler_L.1.2. 1 BYTE.xml Dt
EtherCAT Module imported from Slave XML: AS7IETC_ECT_Coupler_1.1.2.1_BYTE.xml De

Name Version  Description
., EtherCAT Task (IEC Tasks) 1 Fsend 64Bytes 0
= MainTask (IEC-Tasks) 8 e w128 Wards )
& pLc_PRG - ;

EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coupler_1. 1.2, 1_ BYTE.xml Dt
EtherCAT Module imported from Slave ¥ML: AST1ETC_ECT_Coupler_L. 1.2, 1 BYTE.xml Dt
EtherCAT Module imported from Slave XML: AS7IETC_ECT_Coupler_1.1.2,1_BYTE.xml D¢
EtherCAT Module imported from Slave XML: AS71ETC ECT Couoler 1.1.2.1 BYTE.xml Dt

8 Group by category () Display all versions (for experts only) [ Display outdated versions

M: Startup parameter configuration of the rw 32 Words virtual module

Devices X [{§ AS7IETC_ECT Coupler [l EtherCAT Master [ As7icom2 [ M_rw_32_words x
=) Untidedt? -
Add [#Edt X Delete # MoveUp 4 MaveDown
=i Device (Berghof MXs Contro)) Startup Parameters Fadd 4 -
= Bl PLC Logic Line Nam Al Bitlength  AbortonEror JumptolineonEmor Netline  Comment
=0 Applicati Module /0 Mapping
w Application 1 16#8044:16#01 | ModuleID 0 8 O O 0 ModuleID
i) Ubrary Manager Module IEC Objects 2 16%8044:16%02 | Portld Comd 8 O O o PortlD
1] pLc_PRG (PRE) 3 ControlMode  PolingMode 8 [m] O 0 ControlMode
= [&4 Task Configuration Information

By EtherCAT_Task ([EC-Tasks)

=-{8 MainTask (IEC-Tasks)
&) pLc_PrG
= [[g; EthercAT Master (EtherCAT Master)
=[] AS71ETC_ECT_Coupler (ASTIETC_ECT_Coupler_1.1.2.1)
(@ as71c0M2 (a571C0M2)
It A

ds (M: rw 32 Words)

Multiple master virtual modules can be configured under the same channel.
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Configuration

After a channel is bound to a master virtual module, the module can be configured to operate in polling,
trigger, or other operating modes. For details about the parameters,
communication module — Modbus RTU master virtual module.

® PDO parameters

Devices

~ax [l AS7iETC_ECT Coupler

=) thtited2
= [ Device (Berghof MX6 Contral)
=B pLC Logic
= 1L} Application
) Library Manager
1 pc_pra (prE)
= {8 Task Configuration
2, EtherCAT Task (IEC Tasks)
= MainTask (IEC-Tasks)
&) PLC_PRG
= [ EtherCAT_Master (EtherCAT Master)

ASTICOM? (AS71COM2)

= [{) ASTIETC_ECT_Coupler (AS71ETC_ECT_Coupler_1.1.2.1)

Startup Parameters

Module IEC Objects

Information

refer to section 6.1.10.2 Serial

[ EtherCAT Master [ As7icom2 [ M_rw_32_Words x
Find Filter Show all ~ b Add FB for IO Channel... *= Go

Variable Mapping  Channel Address Type Default Value Unit  Description

=3 16%1602 Output-Map
+ " SlavelD USINT SlavelD
" cmd USINT cmd
+ "9 Address UmT Address
E ] Len UNT Len
+ " Cuubatal  wQw? umT Outputbata
+Tp OutputData  %QWS UNT Outputbata2
Ei) OutputData3  %QwWa Ut Outputbata3
+p OutputDatsd  %QW10 UNT OutputDatad
+ OutputDataS  %QWil umNT Outputbatas
L Outputdatas  %QW12  UINT Outputbatas
+ OutputData?  %QW13 UINT OutputData?
+-Tp CutputDatad  %QWi4  UINT Outputbatad
+ % Outputdatas QWIS UNT Outputbatag
e OutputDatald  %QW16 UINT OutputBata 10
+ " OutpulDatali  %QWi7  UINT OutputData il
T OutputDatalz  %QWIS UNT Outputbata12

The application can access Modbus RTU slave devices through the bound channel by changing the values
of the SlavelD, Cmd, Address, and Len parameters.

6.2.1.2.7.2 Modbus RTU slave operating instructions

When a channel is configured as slave mode, refer to
section 6.1.10.3 Serial communication module-Modbus RTU slave virtual module for available virtual

module types.

Example: Channel 1 of the first AS71COM2 serial communication module configured as slave mode with

Slave ID = 6:

Devices > 8 x|/ [ AS7ETC_ECT Coupler [ EthercAT Master [ As7icoM2 [ M_rw_32_Words x
f] g”;:ﬁe (Berghof i Contrl) Startup Parameters Find Filter Show all ~ = Add FB for 10 Channel...
- EF p:'f::;smtm Wodule 1o Mapping \:arlable Mapping ~ Channel Address  Type Default Value Unit  Description
o (4 16%1602 Output-Map
{if) irary Manager Module IEC Objects = [ 16%1A02Input-Map
i pic_prc (RS) ] StateWord W4 UINT StateWord
=& Task Configuration Information + 4y CmdErmo oINS UINT CmdErmo
By, EtherCAT Task (IEC Tasks) ] InputDatal %IWs UINT InputDatal
= & MainTack (EC Tasks) ] InputData %IW7 UINT InputData2
B pc s ] InputData3 “%IW8 UINT InputData3
= [fl5; EtherCAT_Master (EtherCAT Master) ] InputDatat %IW3 UINT InputData+
=[] ASTIETC_ECT_Coupler (ASTAETC_ECT_Coupler_1.1.2.1) v 4 InputDatas ot UINT InputDatas
([ as7icom2 (s571¢0M2) ] InputData6 %lW1l UINT InputDatas
(@ as7icom2_1 (rs71C0M2) L] InputData? W12 UINT InputData?
() m_rm_s2_words 04w 52 word) L] InputDatas W13 UINT InputDatas
] InputDatas W14 UINT InputDatad
L] InputDatal0  %IW1S UINT InputData10
] InputDatall %W UINT InputDatatl
L] Inputbatalz  %W17 UINT InputData12
] InputDatald %W UINT InputData13
L] InputDatald %W UINT InputDatal4
] InputDatals  %IW20 UINT InputDatals
Devices -3 x ASTIETC_ECT_Coupler EtherCAT Master ASTACOM2 X [ (] Mrw_s2werds | (] AS7iCOM21
=3 Untitkd? - -
= [ Device (Berghof M0 Contral) “ Startup Parameters I 4k Add [ Edit Delete. Move Up Move Down
= &) pLc Logic Line IndecSubindex  Name Value BitLength  AbortonEror  JumptolineonEror  Netline  Comment
=13 Application R caaes 1 1623040:16201  C
. 52 & omD)_Enable[M/S/F] Enzble 8 m) (] o Comd_Enable [M/S/F]
D tiorery Manager Module IEC Objects 2 Com0_Mode[M/SfF] Rs232 s m} ] 0 Comd_ModelM/S/F]
[8 pic_pra (prG) 3 Com0_Baudrate[M/SF] 19200 8 [m] O 0 Com0_Baudrate[M/S/F]
= (3 TascConfiguratin Information 4 Com0_DataEit[M/S/F] 8hit 8 [} O 0 ComD_DataBit[M/S/F]
B EtherCaT Tack (IEC-Tasks) s Comn_StopitM/s/F] 1bit s ] O 0 Comd_StopBit[MS/F]
= 2 MainTask (IEC-Tasks) 6 Com0_Parity[M/S/F] Even 8 [} O 0 Com0_Parity [M/S/F]
& pLcPRe 7 Com0_Type /S F] ModbusRTU-Master 3 m| O 0 Camo_TypelM/SF]
- mﬁ EtherCAT_Master (Ether CAT Master) 8 Com0_SlavelD[S] 1 8 O O 0 Com0_SlaveID[S]
=@ As71IETC_ECT_Coupler (AS71ETC_FCT_Coupler_1.1 5 Com1_Enable[/s/F] Enzble 8 [m] [m] 0 Com1_Enable[M/S/F]
@ as7icom: (as71coM2) 1 Com1_ModelM/SfF] RS485 s ] O 0 Com1._ModeM/S/F]
11 Com1 Baudrate[M/SF] 19200 8 m] [m] 0 Com1_Baudrate[M/SF]
12 Com1_DataBitMM/S/F] sbit s [m] [m] 0 Com DataBitM/S/F]
12 Com1_StopBit[M/s/F] 1bit 3 [m} [} 0 Com 1_StopBit[M/S/F]
14 7 Comi_ParityM/SF] Even 5 a [m] 0 Com1_ParityM/S/F]
15 16¥8040:16#18  Coml TypeM/SKF] 3 m] [m] 0 Com1_Type[M/S/F]
16 167804016219 Coml SkvelD[s] 3 [m] O 0 Com 1 SlaveID[s]
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® Add the following slave virtual modules:

Devices -7 x| [ Add Deviee
=d L&'Jiiﬁ\’ed.Z = Name 5_16_Input_Register_2
= ﬂi Device (Berghof MX& Cantral)
=&l pLC Logic Action
=} Application © Append device () Insert device (0) Update device
Library Manager
fF pLc_PrG (RE) String for & full text search Vendor <Al vendors>
= @ Task Configuration Mame Description
%5‘ FtherCAT Task (FC-Tasks) m M: rw 128 Words EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coup
= &8 ManTask (IEC-Tasks) m M: rw 16 Words EtherCAT Module imported from Slave ¥ML: AST1ETC_ECT_Coup
@ PLC_PRG m M: rw 32 Words EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coup
- mﬁ EtherCAT_Master (EtherCAT Master) m M: rr 4 Words EtherCAT Module imported from Slave ¥ML: AST1ETC_ECT_Coup
= [ AS7AETC_ECT Coupler (ASTIETC_ECT Coupler_1.1.2.1) @ : rw 64 Words EtherCAT Module imported from Slave XML: ASTAETC_ECT_Coup
m AS71COM2 (AS71COM2) m M;: rw 8 Words EtherCAT Module imported from Slave ¥ML: AST1ETC_ECT_Coup
[ as7icom2_1 (as71c0M2) [ 5:1024 coils EtherCAT Module imported from Slave XML: AS7IETC_ECT_Coup
[l M rw 32 Words (M: rw 32 Words) [ s5:1024 Discrete Inputs EtherCAT Module imported from Slave XML: AS7IETC_ECT_Coup
[ 5_15_cots (5136 Cole) [ s5:15 cois EtherCAT Module imported from Slave ¥ML: ASTETC_ECT_Coup
m 516 Discrete Inputs (5:16 Discrete Inputs) m 5:16 Discrete Inputs EtherCAT Module imported from Slave XML: ASTIETC_ECT_Coup
[ 5_15_3nput_Register (5116 Input Register) [ s:16 Holding Register EtherCAT Module imported from Slave XML: AS7IETC_ECT_Coup
[ 516 Holiing_Register (5:16 Holding Register) @ EtherCAT Module imported from Slave XML: ASTIETC_ECT Coup
s} S-IG-D'S_“E-I"DUE-_I (5:16 Discrete Inputs) [ s5:256 Coils EtherCAT Module imported from Slave XML: AS7IETC_ECT_Coup
) 515 cots_1 (5116 Coi) [T 5:256 Discrete Inputs EtherCAT Module imported fram Slave XML: ASTIETC_ECT Coup
m 5.16._Input_Register_1 (S:16 Input Register) m 5:32 Holding Register EtherCAT Module imported from Slave XML: AST71ETC_ECT_Coup
m 5:32 Input Register EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coup
m Si4 Holding Register EtherCAT Module imported from Slave ¥ML: AST1ETC_ECT_Coup
m S:4 Input Register EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coup
8 Group by category [ Display all versions(for experts only) (T] Display outdated versians
(=1 = _

® Configure slave virtual module startup parameters and bind them to Channel 1 of the first
AS71COM2 module:

Devices ~ 8 x|[ [ ASTIETCECT Cowper | (j] EtnercAT Master | [ AS7ICOM2 | [j] M_w_32Words ' (] S_16_Colls x
g %’g:; ot Conzal - I Startup Parameters 4 Add (A Edt X Delets & MoveUp & MoveDown
= &l pic Logic Module 70 Hapring Line  IndexSubindex  Mame Value Bitlength  AbortonError JumptolineonError  Nextline  Comment
= € Application 1 164804F:16201 O (] 0 ModulelD
(R Library Manager Module IEC Objects 2 16280416202 [} [m] 0 PortlD
[ pLc_PRG RG)
=88 Task Configuration Information

B EtherCAT Task (IEC-Tasks)
=% MainTask (IEC-Tasks)
) pLcPRG
= [l EthercAT Mester (EtherCAT Master)
= [ AS7IETC_ECT Coupler (ASTIETC_ECT Coupler_1.1.2.1)
(il As71coM2 (as71COM2)
(@ as71coM2_1 (ASTICOMz)

; Discrete Inputs)

(i 5_16_tnput_Register (5:16 Input Register)
(i 5_16_Holding_Register (5:16 Holding Register)
(il 5_16_piscrete_Inputs_1 (5:16 Discrete Inputs)
(@ 5_16_cois_1 (5:16 Cails)

(i 5_16_tnput_Register_1 (S: 16 Input Register)

® The start address of the same type of slave virtual modules follows allocation rules: The first
virtual module starts from address 0:

Devices -~ 3 X [ AS71ETC_ECT_Coupler [ EtherCAT_Master [ As7icomMz [ M_rw_32_words [ s_16_Coils x
=5 untted2 S N
= [ Device (Berghof M5 Contral) SETI I find By showal b 2SR
= @F if:.gi[r Module 10 Mapping Varizble Mapping  Channel  Address  Type Default Value Unit  Description
L} Application = [ 16%1403 Input-Map
i) Library Manager Module IEC Objects 4 Starting address: 0 |p1p D760 EIT DI
PLC_PRG (FRG) B DIt D761 BIT D11
=/ {88 Task Configuration Information “y 12 %X76.2  BIT D12
&, EtherCAT Task (IEC-Tasks) % o13 %763 BT DI3
= MairTask (TEC Tasks) * D4 %IX76.4  EIT DI+
PLC_PRG *p 0I5 D765 EIT DI5
= [l EtherCAT Master (EtherCAT Master) ) ol6 %D76.6  BIT Dis
= (]l AS71ETC_ECT_Coupler (ASTIETC_ECT Coupler_1.1.2.1) £’ D17 INTE.T EIT DI7
[ as7icomM2 (as71c0M2) * o8 %770 BT DI3
[ as71coM2_1 (A57100M2) * ] %IX71 BT DI3
] M_rw_32_words (M: rw 32 Words) 4 o110 D772 EIT DI
[ s_16_cois (:16 Coi) * o1 %773 EIT DIl
() 5_16_Discrete_Inputs (5:15 Discrete Inputs) Rl D112 %774 BIT DI12
[ s_16_input_Register (5:16 Input Register) A D113 RINTT.5 EIT DI13
(£ 5_16_Holding Register (5: 16 Holding Register) 4 DI14 %D77.6  BIT DI14
[ 5_t6_piscrete_Inputs_t (5: 16 Discrete Inputs) 4 rting addr Dl15 D777 EIT DI15
[ s_16_Coils_1 (5:16 Coils)
[ s_16_Input Register_1(5:15 Input Register)

202606 (V1.4) 178



Astraada A-Series I/O System User Configuration

® The second Coils module continues from the last address of the first module: Starts from 16:

Devices > 8 x| [ ASTIETC_ECT Coupler [ EtherCAT Master [ As7icoM2 [ M_rw_32 Words [ s_16_cols [ S_16_coils_1 x
=8 thotied? = A
= [ pevies (Berghof M6 Control) Startup Parameters nd Bl Show 2l g TSN
= @J] PrL_f:Luguc_ ) Module 10 Mapping Variable Mapping  Channel  Address  Type Default Value Unit  Description
£} Application =- [ 1641400 Input-Map —

i) Lbrary Mansger Module IEC Objects * Starting address: 16 | D10 %Ix110.0 BT o

f9) pLc_PRG (RE) R DI %IX110.1  BIT D11

=(&# Task Configuration Information ) pI2 %IX110.2  BIT D12

2 EtherCAT Task (IEC Tasks) 3 013 %IX110.3  BIT o3

= ¢ wainTask (IEC-Tasks) 5 D14 %IX110.4  BIT o4

PLC_PRG £ oIS %IX110.5  BIT ors

=-[iHlg; EthercAT Master (EtherCAT Master) *p oi6 %IX110.6  BIT Dls

= m ASTIETC_ECT_Coupler (AS71ETC_ECT_Coupler_1.1.2.1) £ DI7 %IX110.7 BIT o7

[ as71comz (as71c0MZ) * 018 %IX1110 BT o8

[ As7icoMz_1 (as71c0MZ) * oI9 %IX11L1  BIT org

[T M_rw_32_Words (M: rw 32 Words) *p o110 %IX111.2 BT oo

[ 5_15_coils (5:16 Cois) * oIt %IX1113 BT ori1
[ 5_15_Disrete_Inputs {5:16 Discrete Inputs) * o2 %IX1114  BIT o2

[ 5_16_Input_Register (5:16 Input Register) * o113 %IX11L5  BIT on3

[ 5_t6_Holding_Register (5: 16 Holding Register) *p DI14 %IX1116  BIT D14

[ s_16_Discrete_Inputs_1 (S:16 Discrete Inputs) -y DI15 %IX1117  BIT D115

[T 518 Input _Register 1 (5:16 Input Register)

For the function codes used to access the slave virtual module, see 6.1.10.3 Serial communication
module-Modbus RTU slave virtual module. For example, when the master accesses the Coils module
defined above, function codes 01, 05, and 15 can be used.

Slave exception codes can be viewed through the feedback parameters of the bound serial
communication module.

Devices = 2 X|| [f ASTIETC_ECT_Coupler [ EtherCAT Master [ As71cOM2 x| [H Mrw_32 Words [ 5t6Cols | [ 516 Cois 1
=0 untited? ~ -
~ 5 bevee (erghofvs conta) e Find Filter Show all ~ 4 Add FB for 10 Channel.. = Gotans
= B rLcLoge
@_U e ge I Variable Mapping  Channel Address  Type Default Value Unit  Description
W Application %[ 16#1500 2COM OutMap
i) Lirary vanager Module IEC Objects = [ 16#1400 200M InMep
] pic PG PRG) 4 ModuleErrID IO UNT ModuleErrID
=@ ;skcenﬁ;uraﬂm Information E) m0. Slaye. o IE: LISINT. mi.Slaye. e
&g EtherCAT Task (IEC Tasks) ) com1_Slave_ermo %183 USINT com1_Slave_ermo I
= MainTask (IEC-Tasks)
& pc_rre

= (il EtherCAT Master (EtherCAT Master)
= upler (ASTIETC_ECT Coupler_1.1.2.1)

i |

M_rw_32_Words (M: rw 32 Words)
5_16_Cails (5:16 Coils)

5_16_Discrete_Inputs (5: 16 Discrete Inputs)
(] 5_16_tnput Register (5: 16 Input Register)

[ 5_16_Holding_Register (5: 16 Holding Register)
[ 5_16_Discrete_Inputs_1 (s: 16 Discrete Inputs)
(@ 5_16_Coils_1 (s:16 Coils)

[ 5_16_tnput_Register_1 (5:16 Input Register)

6.2.1.2.7.3 Free-protocol operating instructions

The maximum length of a free-protocol data frame is 512 bytes. Within the same channel, transmit and
receive virtual modules can be configured simultaneously. RS232 supports simultaneous transmit and
receive without blocking. RS485 does not support simultaneous transmit and receive. For details, refer to
section 6.1.10.4 Serial communication module—Free-protocol virtual module.

Example: Channel 0 of the second AS71COM2 serial communication module is configured for free
protocol and bound to two free-protocol virtual modules; Channel 1 is also configured for free protocol
and bound to two free-protocol virtual modules:

Devices P x [l AS7IETC_ECT Coupler [i[l EthercAT Master [ As7ic0M2 [ M_rw_32_words (i 5_16_Cois [@ s_16_Cois_1 (i as7icomz_1 x
G oesnscm [Sompremmaer | YTy —
= & pLC Logic A Line  IndexSubindex  Name Value Bitle. Aborto. Jumptolin. Netline —Comment
= {2 Application 1 16%8040:16%01  Com0_EnablelM/S/F] Enable 8 O O ] Comd_EnableM/S/F]
M icary Manage: Module IEC Objects 2 15%8040:46202  ComD_Mede[M/SF] Rs232 8 O O 0 Com0_Mode[M/5/F]
i pc pr (Re) 5 1636040:16503  Com0 BaudratelM/SF] 19200 s O O 0 Como_Baudrate[M/s/F]
= 188 Task Configuation Information 4 16%8040:16%04  Com_DateBitMM/S/F] 8bit 8 O O 0 Como_DataBit[/5/F]
I is EtherCAT Task (IEC-Tasks) 5 1628040:16505  Com0_StopBit[M/S/F] 1bit 8 [m] O o Com0_Stopit[M/SfF]
& MainTask (IEC-Tasks) 3 16£8040:16405  Com0_Parity[M/S/F] en 8 O O 0 Com0_Parity[M/S/F]
PLC_PRG 7 16£8040:16807  Com0_Type[M/S/F] 8 (] O ] Com0_Type[M/S/F]
= [ EthercAT_Master (EtherCAT Master) 8 1648040:16508  Com0_SlaveID[s] T 8 O [m] 0 Com0_SlaveID[S]
=[{J AS71ETC_ECT_Coupler (ASTIETC_ECT Coupler_1.1 3 1628040:16512  Com1_Enable[M/5/F] Enable s O [m] ) Com1_Enable[M/S/F]
10 16%8040:1613  Comi ModeM/SF] RS485 8 [} O ] Com1_Mode[M/S/F]
11 16%8040:16¥14  Comil Baudrate[/SFF] 19200 s O O o Com1_Baudrate[M/5/F]
12 16%8040:16¥15  Comi DataBitfM/s/F] &hit 8 O O 0 Com1_DataBit(M/s/F]
(A s_t.« 16 Cois) 13 16%6040:16%16  Comi_Stopit[M/S/F] 1bit 8 [} [m] 0 Com1_Stopsit[M/S/F]
[T 5_15_pisarete_Inputs (s:16 Disurete Inputs) 14 15%6040:16517  Comi_ParityM/S[F] Even 8 O O 0 Com1_Parity[M/S/F]
[ 5_16_nput_Register (5:15 Input Register) 15 1548040:16$18  Comi_Type[M/S/F] 8 O =] 0 Com1_TypelM/S/F]
[ 5_15_tolding_Register (5:16 Holding Register) 16 16%8040:16518  Comi_SlaveID[s] T 8 O [m] 0 Com1_SlaveID[s]
(i 5_15_Discrete_Inputs_1 (s: 16 Discrete Inputs)
[ 5_15_Coils_1 (5:16 Cois)
( 5_15_Input_Register_1 (5:16 Input Register)
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® Add 4 free-protocol virtual modules.

Devices v 2 x| @ AdDevice
=151 Unbited? =) . S—
=@ evice (BerghafMKs Contral) | S| BETE
=@ PLC Logic i [ Ao
=L} Application Mo © Append device () Insert device () Update device
m Library Manager Ma
@ PLC_PRG (PRG) String for a full text search Vendor <Al vendors>
= Task Configuration Inf | Mame Vendor Version  Description
g EtherCAT Task (IECTasks) (@ as71ruoc ASTRAADA 0 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coug
= MainTask (1EC-Tasks) (@ as7iRTD4_%FT ASTRAADA 00 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coug
&) picpro (@ as7mica ASTRAADA 0 EtherCAT Module imparted from Slave XMLz ASTIETC_ECT_Coup
= [l EtnerCAT Master (Ether CAT Master) (@ FReceive 128 Bytes ASTRAADA 00 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coug
= [ As7iETC_ECT Coupler (ASTIETC_ECT Coupler 1.1 (A FiRecsive 16 Bytes ASTRAADA 00 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coug
@ as7icoma (as71c0M2) [T F:Recsive 256 Bytes ASTRAADA 0 EtherCAT Module imported from Slave XMLz ASTAETC_ECT Cou
[ as7icoma_1 (as7icomz) [T F:Receive 32 Bytes ASTRAADA 0O EtherCAT Module imported from Siave XMLz AST1ETC_ECT Cour
[ M_rw_32_Words (M: rw 32 Words) [ F:Receive 512 Bytes ASTRAADA O EtherCAT Module imported from Slave XML: AS7IETC_ECT_Coup
[ 5_16_cols (s:15 Coily) [ F:Receive 64 Bytes ASTRAADA O EtherCAT Module imported from Slave XML: AS7IETC_ECT_Coup
() 5_15_Piscrete_Inputs (5:16 Discrete Inputs) [ Fisend 128 Bytes ASTRAADA 0 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coug
(@ 5 15 tmput Register (5:15 Input Register) (@ Fisend 16 Bytes ASTRAADA 00 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Coug
@ 515 Holding Register (5:15 Hokling Register) (@ F:send 256 Bytes ASTRAADA 00 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Cou
[0 5_16 Discrete_Inputs_1 (5:16 Discrete Inputs) [ F:send 32Bytes ASTRAADA 0 EtherCAT Module imported from Slave XML: AS7LETC_ECT_Coug
@ 516 cols 1 (5116 Coi) [ F:send 512 Bytes ASTRAADA 0 EtherCAT Module imported from Slave XML: AS71ETC_ECT Cou
[ s_16_tnput_Register_1 (s:15 Input Register) [ F:Send 64 Bytes ASTRAADA 0 EtherCAT Module imported from Slave XML: ASTIETC_ECT Coug
[ 7 _Receve_128 Bytes [FReceve 128 Bytes) [ M: rw 128 Words ASTRAADA 0 EtherCAT Module imported from Slave XML: AS71ETC_ECT_Cou
[ F_send_128_Bytes (F:5end 128 Bytes) [ m™: rw 15 Words ASTRAADA O EtherCAT Module imported from Slave XML: AS7IETC_ECT_Coup
[ F_send_t5_Bytes (F:Send 16 Bytes) [ ™: rw 32 Words ASTRAADA O EtherCAT Module imported from Slave XML: AS7IETC_ECT_Coup
m F_Receive_16_Bytes (F:Receive 16 Bytes) =4
@ Group by category (] Display all versions(for experts only) (] Display outdated versions
—

As a reminder: ModulelD parameter description

This parameter indicates which serial communication module is bound. In the configuration, there may be
multiple serial communication modules. The serial communication module closest to the coupler is
numbered 0, and the following modules are numbered sequentially by adding 1. For example, if there are
two serial communication modules in one configuration, as shown below:

Module ID:0 Module ID:1

ASTICOM2 | AS7ICOM2.

ol
s
&%

A| ASTRAADA

AST71ETC

EtherCAT

® Configure the startup parameters for two free-protocol virtual modules and bind them to
Channel 0 (COM 0) of the second AS71COM2 (Module ID 1) serial communication module:

Devices ~ 3% (] ASTIETC_ECT_Coupler () EtherCAT Master [ As7icoM2 [ M_rw_32 Words @ 5_16_Cois [ 5_16Cols_t [ As7iCOM2_t
=) Uniited? ~
= [ Device (Berghof Mes Contrah I Startup Parameters I dF Add [ Edit Delete Move Up Move Down
= PLE Logic I T S Line  IndecSubindex | Name Value BitLength  AbortonEror  JumptolineonEmor  Nextline  Comment
= 3 Application 1 16¥8089:16%01 | ModulelD O O 0 ModuleID
fi] wibrary manager Module IEC Objects 2 16%8069:16%02 | PortlD Comd [} O ] PortlD
[F] pLc_PRG (PRG)
= (&8 Task Configuration Information

g EtherCAT_Task (IEC-Tasks)
=% MainTask (IEC-Tasks)
FLC_FRG

=-[Hg EtherCAT_Master (EtherCAT Master)

= [ AS71ETC_ECT_Coupler (AS7IETC_ECT_Coupler_1.1
[@ aszicomz (as71c0M2)
(A as7icomz_1 (as71coM2)
[ M_rw_32_Words (M: rw 32 Words)
[ s_16_coils (5:16 Colls)
[ 5_15_Discrete_Inputs (5:16 Discrete Inputs)
[T 5_16_input_Register (5:16 Input Register)
[ 5_15_Holding_Register (S:16 Holding Register)
[ 5_16_Discrete _Inputs_1 (5: 16 Discrete Inputs)
[ s_16_cois_1 (5:16 Cais)
A5 15 116 Ino) te

@ ceive, tes (FiReceive 128 Bytes)
[ F_send_128_Bytes (F:Send 128 Bytes)

T FSend “Send 18 Bytes

[T F_Receive_16_Bytes (FReceive 16 Bytes)
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® Configure the startup parameters for two free-protocol virtual modules and bind them to
Channel 1 (COM 1) of the second AS71COM2 (Module ID 1) serial communication module:

Devices » B X |[AS7IETC_ECT Coupler [ FEtherCAT Master [ as7icOM2 [ M_rw_32 words [ 5_15 Cois [H 516 Cois 1 [ As7icoM2_1
=) Untitledz hd
=[] Device (BerghofMXs Contral) | Startup Parameters 4k Add [#Edit 3 Delete # MoveUp # Move Down
=29 PLC Logic O Line  IndexSubindex | Mame Value BitLength  AbortonError  JumptolineonErrer  Nextline  Comment
=~} Application 1 16#8060:16%01 | ModueD |1 O O ModuleID
i) Lbrary Manager Module IEC Objects 2 16#8060:15%02 | PortlD O O PortiD

=g EtherCAT_Master (EtherCAT Master)

f¥) pLc_PRG (PrG)
= {# Task Configuration
By, EtherCAT Task (JEC-Tasks)
= @ MainTask (IEC-Tasks)
) pLc_PrG

Information

=[] AS71ETC_ECT_Coupler (AS71ETC_ECT_Coupler_1.1
[ as71comz (as71c0M2)
[ as71comz_1 (as71comMz)
[ M_rw_32_Words (M: rw 32 Words)
[ 5_16_caoils (5:16 Coils)
[ 5_16_Discrete_Inputs (5: 16 Discrete Inputs)
[ 5_16_Input_Register (5:16 Input Register)
ﬂi 5_16_Holding_Register (5:15 Holding Register)
[ 5_16_Discrete_Inputs_1 (5:15 Discrete Inputs)
[ s_16_coils_1 (:15 Cois)

[ s_16_Input_Register_1 (5:16 Input Register)
[ F_Receive_128 Bytes (F:Receive 128 Bytes)
F_Send_128 Bytes (FiSend 128 Bytes)

I-% F_Send_16_Bytes (F:Send 16 Bytes)

[ F_Receive_15_Bytes (F:Recsive 16 Bytes)

The free-protocol transmit module sends data by setting the ControlWord to 1, specifying the SendLen
and the transmit data, and then the required data can be transmitted.

The free-protocol receive module enters the receive state by setting the ControlWord to 1. It does not

require a specified receive length. The end of a frame is determined by the frame interval time. If the
received frame length exceeds the total receive capacity of the virtual module, the reception fails;
otherwise, the reception is successful.

To perform another transmission or reception, the ControlWord must first be set to 0 and then set back to

1 to re-enter the operation state.

In this example, both channels of the serial communication module are configured to operate in RS485
mode with the same baud rate. The A and B terminals of Channel 0 and Channel 1 are connected so that
the two channels can communicate with each other.

Now start the test.

®  After clicking download and run:

Devices

v X

(f F_send_16 Bytes

=3 Untited2
= 4 Device [connected]
) Auto scan
1, Fault diagnosis summary
+ 2 pLC Logic
j Variable usage
(4] ExtCard (ScanModule)

= 3 [4) EtherCAT_Master (EtherCAT Master)

(@ as71com2 (as71cOM2)
@ as71coM2_1 (AS71COM2)
jj M_rw_32_Words (M: rw 32 Words)
(@ s_16_Coils (5:16 Cols)
@ s_16_Discrete_Inputs (S: 16 Discrete Inputs)
@ s_16_Input_Register (S:16 Input Register)
(@ s_16_Holdng_Register (S: 16 Holdng Register)
@ s_16_Discrete_Inputs_1 (5: 16 Discrete Inputs)
[ 5_16_Coils_1 (s: 16 Cois)
'B S_16_Input_Register _1 (S:16 Input Register)
@ F_Receive_128_Bytes (F:Receive 128 Bytes)
[ F_send_128 Bytes (F:Send 128 Bytes)
[ F_send_16_Bytes (F:Send 16 Bytes)
_d F_Receive_16_Bytes (F:Receive 16 Bytes)

xS General Avis Pool

= \ﬂ AS71ETC_ECT_Coupler (AS71ETC_ECT_Coupler_|..

| Function Code
| General

Sync Unit Assignment
Overview
Safety FSoE Connections
DCstatistics
Log
EtherCAT 1/O Mapping
EtherCAT IEC Objects
Status

Information

(@ F_Receive_16 Bytes 4

S_16_Input_Register_1
Autoconfig master/slaves

EtherCAT NIC Settings

Destination address(MAC) Fr-FF+FFFFFFF Broadcast
Source address (MAC) 68-5E-1C-98-D4-C5 Select...
Network name ethd

Select network by MAC

4 Distributed Clock

Cycle time 4000 > b

Sync offset 20 Sl %

Sync window 1 s bs

Diagnostics message  Sia

Bus load 1 %

Mailbox Gatewav

(@ s_16 Discrete_Inputs

@

——s
EtherCAT. ¥

Compare exact name
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Use Channel 0 (master) of the first module and the virtual module M_rw_32 Words to operate the second

Coils module under Channel 1.

Devices v 8 X 1
=3 Unttea? -
= 5 @ o ‘ Startup Parameters
D) sstosan | Madule 0 Mapping
X, Fault dogrosss summary
# ) pLC Logic Module IEC Objects
1) Variable usage
3 extcerd (scandodie) e
= [f) EterCAT Master (EthercAT Master) Sains
= “3[) ASTIETC_ECT Coupler (AS7IETC_ECT Couf
@ as71com2 (as71C0M2)
7 AS7ICOM2_1 (AS71COM2)
] Words Ot rw 22 Words) | —————

18 516 cols {5116 Cols)

@ 516 Discrete_inputs (5:16 Discrete Inputs)
T 516 Input_Register (S:16 Input Register)

T 516 Holding_Register (5:16 Holdng Register)
[ 5_16 Discrete _Inputs_1 (5:16 Discrete Inputs)

T 516 Input_Register__1 (5:16 Input Register)
@ F Receive_128 Bytes (F:Receive 123 Bytes)
1 7 _Send_128 Bytes (F:Send 128 Bytes)

T F_Send_16_Bytes (F:Send 16 Bytes)

(] 7 _Receive_t5 Bytes (FiReceive 16 Bytes)
8 Softotion General Avis Pol

® Result is shown below:

Devices > 8 X 1 [[f M3 words
= {3 tnttisa2 -
= 5 ) D e Startup Perameters
D) autoscan Module [0 Mapping
Fault diagnosis summary
PLC Logic Module [EC Objects
[ Variabie usage
ﬂ ExtCard (ScanModule) Information
= 2 [f] EtherCAT Master (EtherCAT Master) Gris

= [ ASTIETC_ECT Coupler (AS7IETC_ECT_Coupl
4 as71c0M2 (as71C0M2)
] As71C0M2_1 (A571COM2)
(@ M_ew_32 wiords {M: rw 32 Viords)
(@ 5_16_cois (5:16 Cols)
(@ 5_16_piscrete_Inputs (5:36 Discrete Inputs)
(@ 5_16_tnput Regster (526 It Regiter)
(i 5_15_roldng_Register (5: 15 Holding Register)
[ 5_16_Diserete_Inputs_1 (5:16 Disrete Inpute)
s 16 Colks)
5_16_Input Regster_1
) F_Receive_128_Bytes (F:Receive 128 Bytes)
(@ _Send_128 Bytes (F:Send 128 Bytes)
(@ 7 _send_t5_Bytes (F:Send 16 Bytes)
S_Bytes (F:Receve 16 Bytes)

16 Input Register)

[ M_rw_32_words x [ 5_16 Cole ({516 Decrete Inputs

[ 5_16_fnout Regster

{516 Holdng Regster

Find Fiter Show all + o Add FB for 10 Channel. *~ Go to Inst
Varisble Mapping Channel Address  Type Current Value  Prepared Value Unit  Description
= (3 1641602 Cuiput-Hap

"9 Saveld WOEW  USINT 6 Saveld
+' cmd WOBLL  USINT 15 cmd
' Address HOWS  UNT % Address
e ) Len %QW7 UNT 5 Len
=" OQuiputDalal  %QW  UNT OutpuiDatal
"» Bt WOU60  BOCL OuipuData1
"» Bitt W61 BOCL Outpuetz!
" B2 %QNI62  BOCL OutputDatat
" 8ty HQMI63  BOCL OutpuData1
"» B4 %QXI64  BOCL OQutpuiDatat
" Bt HOUIS  BOOL OQutputData1
"y 8 %QKIES  BOCL OutpuData1
"y 8ty %QNIET  BOCL OutputDatat
s a8 %QX17.0  BOCL OutputDatal
¥ 819 QU1 BOCL OutputData1
K] 8t ®QKIZ2  BOCL Outpuatal
s Bl ®QKIZ3  BOCL OutpuDatal
"® Btt2 WQXI74  BOOL Ouipuatat
L gitl3 =ONTS  BOCL OutputDatat
" Bittd %OXITE  BOOL Outputbatal
(@ s6cols [ Si6Dsuereimuts | (H S_16 Input Regster (@ .16 Foldng Regster [ 5.6 Diswete Inputs 1
Find Filter Show all ~ 4 Add FB for I0 Channel.. "= Go ta Instance
Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Descriptior
= (23 1621A08 Input-Map
» 2] %X1120 B o1
*» oL %X112.1 B o1
k iz %1122 B o1z
kd o3 %1123 B o13
* ol4 %1124 BT D14
L) oIS X125 BT oIs
E ols %1126 B 2]
» o7 %X1127 B o7
» 2] %X1130 B 2]
k] oig %1131 B o1
kd oI %1132 B oI
* blit %133 BT 2418
L) D12 w134 BT oI
k4 o3 %1135 BN [28E]
E Dli4 %X1136 B 28]
E 285 %X113.7 B oIS

@ 516 Dscrets fnputs 1 @ s

202606 (V1.4)

182



Astraada A-Series I/O System User

Configuration

6.3 PROFINET configuration

6.3.1 TIA Portal configuration example

6.3.1.1 PROFINET communication coupler configuration

Step 1 Install

the device description file

GSDML-V2.43-ASTRAADA-AS71PNS-xxxxxxxx.xml.

named in

the

format

of

A. Choose Options > Manage general station description files (GSD) from the menu bar.

Project Edit View Insert Online

UF (3 saveproject 5 ¥

Devices

v [ ] FK1200PN

[#] Show reference text

& Topology view

[ Network view

|0 Device view |

B Add new device
i Devices & netwerks

% online & diagnestics
|5 Program blocks

[ Technology objects
External source files
& PLC tags

[ PLC data types

[ Watch and force tables
(&g Online backups

[ Traces

[, Device proxy data
B4 Program info
F] FLC alarm text lists
» [l Local modules.
» [ Distributed 110
» i ungrouped devices
» 5§ Securitysettings
» [g§ common data
» [5]) Documentation settings
» [ Languages & resources
» [igh Online access
» (i Card ReaderiUSB memory

4 [ [ Device overview
-
E T

General

L Global libraries N Module slot  [laddress | Qaddress |Type =
103 |~
102 W
l 101
v PLC_1 1 CPU 1215C DCU/DC/DC
DI 14/DQ 10_1 11 0.1 0.1 DI 14/DQ 10
103 102 101 2 3 " Al 2iAQ 2_1 12 64..67 64_67 Al 21AQ 2 3
13
Rack_0 1 HSC1 116 1000..10, HSC
HSC_2 117 100410 HsC
u H5C_3 118 1008..10. HSC
i HsC_4 119 101210 HsC
HSC_S 120 1016..10. HsC
HSC_6 121 1020..10. HsC
Pulse_1 132 1000...10 FPulse generator (FTOIP...
Pulse_2 133 1002..10 Pulse generator (PTO/P...
Pulse_3 134 1004..10 Pulse generator (PTO/P...
Pulse_4 135 100610 Fulse generator (FTOIP. .
» PROFINET#2O_1 1x1 PROFINETinterface
2
: v
<] 100% ] —5— & [<] i ]
| <l Properties  [*idinfo 11[2] Diagnostics |

No "properties’ available.

No ‘properties’ can be shown at the moment. There is either no object selected or the selected object doe:

v | Details view

Name

s not have any displayable properties.

B. Inthe Manage general station description files window that appears, set Source path to the
GSD file saving path, select the GSD file to be installed, and then click Install.

Manage general station description files

Source path:

| Cilusers eam—Desktop

Content of imported path

Version Language Status

File
GSDMLV2.34-Astraada...

Infa

V234

English, Ger... Notyetinstalled

StandardLine Profin... I

2

|

el |
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Step 2 Set the PN device name and IP address.

A. Complete the actual physical connection. Under Project tree, choose Devices > Online access >

Realtek PCle GbE Family Controller > Update accessible devices.

Project tree m 4
Devices

E=

J ﬁ Common data

v 5] Documentation settings
b r:@ Languages & resources
Onling access
Displaythide interfaces
I" L1 Realtek PCle GhE FamilyCu:untru:uIIerI H
i #? Update accessible devices I '
%ﬁ Display more information
v [ Vhtware Virtual Ethernet Adapter for

J Eﬂ Wiware Virtual Ethernet Adapter for il
» [ 7 Fortinet Virtual Ethernet Adapter (NDI.

B. Choose the refreshed PN coupler device (you can confirm the device according to the MAC

address).

Choose Online & diagnostics under AS71PNS, choose Functions > Assign IP address, set IP
address and Subnet mask, and click Assign IP address. After the IP address assignment,
choose Assign PROFINET device name, set PROFINET device name, and click Assign name.

Devices

» (4§ Common data
» (£} Documentation settings
» [ Languages: & resources
= (3 Online access
Y Displayhide interfaces

=¥ | = pisgnostics Assign IP address

1] d| &

General

Assign IP address to the device

1 Devices connected to an enterprise network or directly to the intemet must be appropriately
H protected against unauthorized access, e.g. by use of firewalls and network segmentation.
For more information about industrial security, please visit

hittp:lhwww siemens.

o

w [} Realtek PCle GbE Family Controller M,

00 -BE -43 -4A -83 -55

» [ Viaware Virtual Ethernet Adapter for .. I "

» [l Viaware Virtual Etheret Adapter for [ IPaddresz:  192. 168 .1 128
» [} Fortinet Virtual Ethemet Adapter (NDI. |8 Subnetmask: 255 . 255 255 O
» [l Qualcomm QCAS1x4A 802.11ac Wir.. 1@

» [ Microzof wii Direct Virtual Adepter... I8 [ use router

» [ Microsoft Wi-Fi Direct Virtual Adapter... I outer address:

» [ PCinternsl [Local] - )

» [ use [s7use] - Assign IP address

+ [ TeleService [Automatic protocol dete.. J
» i Card ReaderiUSE memory -
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184



Astraada A-Series I/0O System User Configuration

~ Diagnostics

Assign PROFINET device name E

Configured PROFINET device

JPROFINET device name:  [as71pns 001 11
Device type: | ASTIPNS ]

Device filter

Accessible devices in the network:

IP address MAC address Device PROFINET devicename  Status

Step 3 Network configuration

A. Choose PLC 1 > Device configuration on the left, click Network view in the main interface,
click Hardware catalog on the right, choose Other field devices > PROFINET 10 > 1/O >
ASTRAADA > ASTRAADA AS71PNS PN> AS71PNS > AS71PNS.

» gl Distributed 1i0
» [ Field devices
v [ g Other field devices
v [ 1l PROFINETIO
» L1 Drives
» [l Encoders
» r_[. Gateway
v[go
v [l ASTRAADA
v [l ASTRAADA AS71PNS PN
v (@ AS71PNS

|[l AS71PNS
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B. Choose PLC 1 > Device configuration on the left, click Device view in the main interface,
choose the AS71PNS devices, and add modules to the slots according to actual physical

configuration on the right.

Project Edit View Insert Online Options Tools Window Help

G Y Hsveprojea @ X 2= X Q@ G 0GB R F coonine (¥ cootfine fp 8 % 1]

Przykdadowa_aplikacja_AS71PNS » Unassigned devices » AS71PNS
Devices 4 | [= Topology view [y Network view [[f Device view ||| Options
ERN) [Ell=4 F i S — 7 == 1O = []] pevice overview
~
] e ko tediee ||| Catalon
~ ] Prajkladowe_aplikacja_AS71PNS = 2 e o B O
,,,,,,,,, & 3 » Interface o ox1 8 Filter
e el o AS71DTI6_1 0 1 .
~ T PLC_1 [CPU1212C ACIDCIRIY] ® oA 5 7 > [ Head module 3
-~ (i Module
I Device configuration ey o B -
| Online & diagnostics 3
= = [l 25714
» Il Frogram block - 5 = = s
» [ Technology objects o . uA:ﬂAWS .
» g} External source files - DP-NORM 5 > Enmwuzguw
AS71A0U4
>
y e e Il #s718RG1
» d e ¢ Il 5718762
» = e o [l As71com2
» > e " M ~s710116
» E ¢ 1= [l ss710i32
o, ¢ = M #s710016
BT 0 L) Il A571D016_NPN
— o 15
b [l Local modules o 15 [l #s710032
» [ Unassigned devices Il ~s710032_NPN
i o ” Il ~s7100R8
» (5§ commen data s
o 8 [l »s710108
} 5] Documentation settings o 1 s
» [ Languages & resources o i [l ~s71D08_NPN
» 1z Online access o o M +s71omi6
» [ Card ReaderlUse memary o - Il ~s710T16_NPN
Hnmwm,msz
o & AS71INO2_2ABZ
0 24 N
<[] 100% v —y— @ < [0 E‘Z H::;l:\i(;m
|8 Properties  [%i) info @] & Diagnostics | W as7imice
General 1

C. In the Device view interface, double-click AS71PNS. At the bottom of the window, choose
Properties > General > PROFINET interface [X1] > Ethernet addresses, deselect Generate
PROFINET device automatically, and set PROFINET device name to the current device name.

_IGeneral H 10 tags ” System constants ” Texts ‘

~ General
Catalog information

~ PROFINETinterface [X1] IP protocol
General
Ethernet addresses [¥ Use IP protocol

v Advanced options
Interface options
Media redundancy

-

Real time settings
Port 1 [X1P1R]
Port 2 [X1 P2 R]
Hardware identifier

v v

T

Identification & Maintenance
Hardware identifier

PROFINET

PROFINET device name

Device number:

[«

]

(a) SetiP address in the project

[}

IP address: [ 192 .168 .1 .2

setdirectlyat the device

["] Generate PROFINET device name automatically

\v as7ipns_0b1

Converted name:

|as71pns

[1

2

[v

#Note: In PROFINET communication, devices are identified through device names. Therefore, the set
device names must match the actual device names of modules, and each device name must be unique.
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D. Set module parameters.

Example 1: In the Device view interface, double-click AS71AIN4-4AD under Module, choose
Properties > General > Module parameters > General parameters, and then set module

initialization parameters.

Example 2: In the

Devices [&F Topology view [d Metwork view I Device view
P00 o* | dr | [xs7ime o el a. d Device averview
S W wodue Fack (slot |1adoress
= = AsTIPNG ° [ [~
o b inierface o ox
_ﬁe 1 as : o !
o 2
© 3
— o 4
- o s
CR
- o 7
I}
PR}
o 10
] o " .
<[ 3 [10% ~ | 4] v b
[ Properties  |*idInfo_is| %l Diagnostics
General | 10tags | Systemconstants | Texs
» General 2 » =
e Module parameters =
= Module parameters Module paameners
» g Onlir R
+ (59 Card ReaderUSE memory [ Pe—
[ Open Circuit Detection Enable
[ uitrs Limit Detection Enable
(<] Ovarmange Datection Enabile
("I Enhanced Fitering Enable
Camvers AoV
v | Details view
channel 1
hame
[ Open Cireuit Deteetion Enable
3 A Uitrs Limit Detection Enable

Device view interface, double-click AS71DT16 under Module, choose

Properties > General > Module parameters, and then set module initialization parameters.

| Details view

Heme

E.

Devices & Topology view | Netvork view |1 Device view ||
i+ N+ [EE LS = Device overview
2 edue Rack  [Sor  |iaddress
2 - a5 0 0 =]
o T
.}"* o 1
- o H
o 3
o 4
- o 5
o 8
- 0 7
o e
o s
o 1
m| o " e
< 3] [100% I |
[ Generat [ 10tags | Systom constants | Texts
» Ganen! B
2 Module parameters 5
Module parameters.
channel 0
FiParam Unit 10us: (1000

channel 1

channel 2

Lostiink Outpat Mode Out7

Fisparam Unit 10us:

Losttink Dutput Wode QU -
Losttink Output Mode Gut1 -
Losttink Output ode Out2 - |

Lastiink Output Mode Ou - | o0
Lostiink Dutput Mode Qutd -
Lostiink Cutput Mode Outs -
Lostink Dutput Mode Outs -

3 EEEE

[ Dutput Preserval

] LostLink Output reserval outd

After completing the network configuration,

set all module configuration parameters. Once

compiled, the program can be downloaded and run.
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6.3.1.2 Module configuration

6.3.1.2.1 Digital input module

Step 1

In the Device view interface, add AS71DI16-1600DI, double-click AS71DI16-1600DI under
Module, choose Properties > General > Module parameters > General parameters, and then
set module initialization parameters.

|| General [ 10tags | System constants | Texts |

- General
Catalag information
Hardware interrupts
= Module parameters
Module failure
1/0 addresses

General parameters

channel 0

channel 1

#Note: For filtering parameter setting, the digital input module divides every 8 points into a group, and
different filtering parameters can be set for each group. In the startup parameters, adjust the port filter
mode according to actual requirements. The unit is 10 ps, and the default value is 10 ms.

Step 2 Obtain sampling values through | addresses.

‘,E’ Topology view @ Network view ‘mf Device view L

g (s 0] B Rgl5 | =4 | | Device overview |
E 'ﬂ’ ... |Module Rack Slot | address | Q address | Type
E ~ ASTIPNS o o AST1PNS -
»_interface 0 0x1 ASTIPNS
| As71DNH61 0 1 1 AS71DI16
AS71DI32_1 ] 2 AS71DI32
AS71DO16_1 0 3 1.2 A571D016 E
— AS71D032_1 0 4 3.6 AS71D032
L AS71DOR8_1 o 5 7 AS71DORE
T L AS71DTI6_1 0 6 7.8 8.9 AS71DTI6
L3 « AST1AING_1 0 7 58.75 AST1AING
- AS71RTD4_4PT_1 o s 7691 ASTIRTD4_4PT
. ASTITHCA_1 0 ] 92.107 AS71THCH
i AST1AOU4_1 0 10 64.71  AST1ADU4
0 1
o 12
o 13
0 14
o 15
o 16
0 17
0 18
0 19 [«
<[] 100% ] —§— ®l [ <] n

6.3.1.2.2 Digital output module

Step 1

In the Device view interface, add AS71D016-0016DP, double-click AS71D0O16-0016DP under
Module, choose Properties > General > Module parameters > General parameters, and then
set module initialization parameters.

~ General

Catalog information

* Module parameters
General parameters|

110 addresses

J General || 10 tags || System constants H Texts |

Lostlink Qutput Mode QutD
Lostlink Output Mode Qutl
LostLink Output Mode Qut2
Lostlink Output Mode Qut3
Lostlink Output Mode Qutd
Lostlink Output Mode Quts
LostLink Output Mode Quté
LostLink Output Mode Qut?

| Output Holding

| Output Holding

4

[ output Holding

4

| Output Holding

4

| Output Holding

4

| Output Holding

4

| Output Holding

4

| Output Holding

[[] LestLink Output PreSetval Outo
[[] LestLink Output PreSetval Out1
[[] LestLink Output Presetval Out2

[[] LestLink Output PreSetval Out3

LostLink Output PreSetVal Outd

[w =T
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Step 2 Control output through Q addresses.

“:,5’ Topology view Hgﬁh Network view ‘m‘f Device view L

d [soms ] B W (&)HE Q:

s

Device overview

¥ .. [Module Rack Slor  |Iaddress | Q address |Type
~ ASTIPNS 0 0 ASTIPNS I
» Interface 0 ox1 ASTIPNS
AS71DI16_1 0 1 2 AS71DIG
AS71DI32_1 0 2 3.6 AS71DI32
| As7iDO16_1 0 El 1.2 | as710016 =
— AS71D032_1 0 4 3.6 AS71DO32
L AS71DOR8_1 0 5 7 AS71DOR8
- e | AS7IDTI6_1 0 5 7.8 8..9 AS71DTI6
. ASTTAING_1 0 7 68..75 ASTTAING.
B AS71RTDA_4PT_1 0 8 76..91 ASTIRTD4_4PT
’ ASTITHCA_1 0 9 92..107 ASTITHCH:
[ AST1AOU4_1 0 10 64.71  AS71AOU4
0 1
0 12
0 13
[ 14
0 15
0 16
0 17
0 18
0 19 IZ'E
<] 100% ] —p— & (<] n

6.3.1.2.3 Digital input/output module

Step 1

J General ” 10 tags ” System constants ” Texts |

 General
Catalog information
Hardware interrupts
* Module parameters
Module failure
10 addresses

Module parameters

MEY

channel 0

channel 1

.Ehannel 2

FiltParam Unit 10us:

FiltParam Unit 10us:

1000

1000

(e[ ]

-

In the Device view interface, add AS71DT16, double-click AS71DT16 under Module, choose
Properties > General > Module parameters, and then set module initialization parameters.

Step 2 Obtain sampling values through | addresses and control output through Q addresses.

|; Topology view @Netmrkview HT]T Device view L

P FIEERY 2 | [ Device ovenvew |
[=] ¥ ... |Module Rack slot | address | Q address | Type
E ~ ASTIPNS 0 0 ASTIPNS -
b Interfsce o ox1 ASTIPNS
AS71DIN6_1 o 1 ASTIDNE
AS71DI32_1 0 2 AS71DI32
AS71DO16_1 o 3 1.2 AS71D016 E
— AS71D032_1 o 4 3.6 ASF1D032
L A571DORE_1 0 5 7 AS71DOR8
e | | As7IDTIE 1 0 6 7.8 8.9 |as710TI6
L3 " AS7TAING_T 0 7 88.75 AST1AING
- AS71RTD4_4PT_1 0 s 76.91 AS71RTD4_4PT
g AS7ITHC4_1 0 ] 92107 ASTITHCH
[ AST1AOU4_1 o 10 64.71  AST1AOU4
0 1
o 12
o 13
0 14
o 15
o 16
o 17
0 18
o 19 IZ'E
< Jm] 100% -] —y— & [<] I
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Step 1

Step 1

6.3.1.2.4 Analog input module

In the Device view interface, add AS71AIN4, double-click AS71AIN4 under Module, choose

Properties > General > Module parameters > General parameters, and then set module
initialization parameters.

J General ‘l 10 tags

‘l System constants

|| Texts ‘

~ General

Catalog information

Hardware interrupts

1[0 addresses

General parameters

channel 0

[# channel Enable

[# Open Circuit Detection Enable
[# ultra Limit Detection Enable
[#) Overrange Detection Enable
("] Enhanced Filtering Enable

[

Conversion Mede: ‘ -10V~10V(-20000~20000)

Step 2 Obtain sampling values through | addresses.

‘; Topology view "EE'& Network view ||—|]1‘ Device view L

B+ [s7iPNs [=] G @ ;_I ® 3 = Device overview
~
[2] .. [module Rack slot | address | Q address | Type
E ~ ASTIPNS 0 ) ASTIPNS
b Interface 0 ox1 ASTIPNS
AS71DI16_1 0 1 1.2 AS71DI6
AS71DI32_] 0 2 3.6 AS71DI32
AS71DO16_1 0 3 1.2 AS71DO16
— AS71D032_1 o 4 3.6 AS71D032
- AS71DORE_1 0 5 7 AS71DORS.
AS71DTI6 1 0 5 7.8 8.9 AS71DTI6
w DP-NORM -
. ASTTAINA_] 0 7 68..75 Jas71am4
B AS71RIDA_4PT1 0 B 7691 ASTIRTDA_4PT
. ASTITHCA_1 0 9 92.107 ASTITHCH
AST1AOU4_1 0 10 64.71  AST1AOU4
0 1
0 12
0 13
0 14
0 15
0 16
0 17
0 18
) 19
<[] [>][ro0% S Bifrar 2rerarilil O ] m

6.3.1.2.5 Analog output module

In the Device view interface, add AS71A0U4, double-click AS71A0OU4 under Module, choose

Properties > General > Module parameters > General parameters, and then set module
initialization parameters.

| General | 10tags | System constants | Texts |
~ General il ———
Catalog information eneral parametars El
v Module parameters channel 0
10 addresses [+ channel Enable
[#) Output Fault Detzction Enable
LostLink Output Mode: | Output Holding [~
Conversion Mode: | -10V~10V(-20000~20000) 5l
channel 1
[+ channel Enable
[ Output Fault Detzction Enable
LostLink Output Mode: | output Holding Tl [+
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Step 2 Control output through Q addresses.

P r— AT

&

<[u]

100% D I e Y

|§ Topology view Hgﬁh Network view Hi'f Device view L
2 Device overview
[ 9 Tocute rackJsiot[iaddress |Q address]iype =
E ~ ASTIPNS o o ASTIPNS ]
b Interface o ox1 ASTIPNS Tl
AS71DI16_1 o 1 .2 AS71DI16
AS71DI32_1 o 2 6 AS71DI32
AS71DO16_1 o 3 1.2 AS71DO16 =
AS71D0321 o 4 3.6 AS71D032
AS71DORB_1 o 5 7 AS71DOR8
AS71DTIE_1 o 6 7.8 8.9 AS71DTI6 ||
? ASTTAING_1 o 7 68..75 AST1AING
; ASTI1RTD4_4FT_1 o 8 76..91 ASTIRTD4_4PT
L AS71THCA 1 '] 9 92..107 AST1THCS
[ | as71a0041 o 10 6471 |as71A0U4
0 1
o 12
o 13
o 14
o 15
o 16
o 17
o 18
[o} 19
(3] <] Il [2]

6.3.1.2.6 Temperature detection module

Step 1

In the Device view interface, add AS71RTD4 , double-click AS71RTD4 under Module, choose

Properties > General > Module parameters > General parameters, and then set module

initialization parameters.

J General | I0tags | Systemconstants | Texts |
~ General [l —_— ~
Catalog information nera =
Hardware interrupts channel 0
~ Module parameters
¥ Channel Enable
0 addresses [¥) Overrange Detection Enable
fl FTFtlire: | Pr2 Wire T+
Ll TempUnit: | Temp Unit € T+]
tl Conversion Made: | FT100 =]
TempOfiset: |0.0000 |

Step 2 Obtain sampling values through | addresses.

|; Topology view th Network view Hi'f Device view L
df [s7iens ) i @ OF =] Device overview
] /... [Module |[Reck  |slot |isddress |Q address | Type [
E ¥ ASTIPNS o o ASTIPNS o~
» Interface o 0x1 ASTIPNS ml
ASTIDIN6_1 o 1 1. AS71DI16
AS7IDI32_1 o 2 3 AS71DI32
AS71DO16_1 o 3 1.2 AS71DO16 =
AS71D032_1 o 4 3.6 AS71DO32
AS71DOR8_1 o 5 7 AS71DOR8
ASTIDTIE_1 o 3 7.8 8.9 AS71DTI6
L AST1AING_1 [} 7 68..75 ASTTAING
- | AS7IRTD4_4PT_1 0 8 76..91 JAs71RTD4_4FT
» ASTITHCA_1 0 9 92..107 AST1THCH
I AST1AOU4_1 o 10 64.71  AST1AOU4
[ 1
o 12
[} 13
[} 14
[} 15
[} 16
[} 17
[} 18
o 19
<[] 100% -] —y— @ < [
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6.3.1.2.7 Counting and measurement module

Step 1 In the Device view interface, add AS71ANO02 , double-click AS71AN02 under Module, choose
Properties > General > Module parameters, and then set module initialization parameters.

JGeneraI " 10 tags ” System constants ” Texts |

* General
Module parameters

[T

Catalog information
 Module parameters channel 0
Medule parameters

10 addresses DI FiltParam Unit 0.7us: |S

551 Frame Length: | 13

|
|
551 LSB Bit Of Position: |0 |
|

551 MSB Bit Of Position: |12

551 Clock Frequency: | 125kHz

551 Data Format: | Binary

551 Interval Time Unit 100us: |1 | =i}

< T w ] ‘ r—>|'_

Step 2 Obtain sampling values through | addresses and control output through Q addresses.

J Device overview |
hd ¥ - wodule Rack Slot laddress | Q address | Type
= ¥ AS71PNS 0 0 AS7IPNS
= b Interface 0 0 x1 ASTIPNS
AST1AND2_2551_1 o 1 68..101 64..73 ASTI1AND2_255I
0 2
0 3

Table 6-1 Q address description

Parameter .
Address Type Meaning
name

Control parameter for counter 0.

Bit0: Counter enable, active high

Bit 1: Reserved

Bit2: Reserved

Bit3: Reserved

Bit4: Counter comparison function enable, active
high (requires counter enable first)

Bit7—-bit5: Reserved

Control parameter for counter 1.

Bit0: Counter enable, active high

Bit 1: Reserved

Bit2: Reserved

Bit3: Reserved

Bit4: Counter comparison function enable, active
high (requires counter enable first)

Bit7—-bit5: Reserved

%QD66 Cnt0_CmpVal DINT Counter 0 comparison value

%QD70 Cnt1 CmpVal DINT Counter 1 comparison value

Counter 0 count state feedback

%QB64 Cnt0_Ctrl USINT

%QB65 Cnt1_Ctrl USINT

Bit0: Forward run flag

Bit1: Reverse run flag

Bit2: Reserved

Bit3: Reserved

Bit4: DI latch completion flag

%I|B68 Cnt0_Status USINT
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Parameter .
Address name Type Meaning
Bit5: Reserved
Bit6: Data line idle status
Bit7: Reserved
Counter 1 count state feedback
BitO: Forward run flag
Bit1: Reverse run flag
Bit2: Reserved
%IB69 CntO_Status USINT Bit3: Reserved
Bit4: DI latch completion flag
Bit5: Reserved
Bit6: Data line idle status
Bit7: Reserved
%ID70 Cnt0 Val DINT Count value of counter 0
%|D74 Cnt1 Val DINT Count value of counter 1
%ID78 Cnt0_LatchVal DINT Latched value of counter 0
%|D82 Cnt1_LatchVal DINT Latched value of counter 1
%1D86 CntO Freq UDINT Counter 0 frequency
%|D90 Cnt1_Freq UDINT Counter 1 frequency
%|D94 Cnt0 _Velocity REAL Counter 0 speed (valid for single-turn encoder)
%ID98 Cnt1 Velocity REAL Counter 1 speed (valid for single-turn encoder)

6.3.1.2.8 AS71COM2 serial communication module

The AS71COM2 serial communication module adopts a dual-channel design. It can be configured for
RS485 or RS232 communication and can operate in Modbus RTU master/slave mode or free-protocol
communication mode.

#'Note: The serial communication module implements its functions through the base module and
function-code subslots. Each function code occupies one subslot, and one serial communication module
supports a maximum of 31 subslot configurations.
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The configuration is described using two AS71COM2 serial communication modules as an example. Each
communication channel in the system can be configured separately as Modbus RTU master, Modbus RTU
slave, or free-protocol mode to meet the communication requirements of different application scenarios.

AS71PNS

ddoas

A | ASTRAADA

o s
;:;E E
wy» N
i&

=>
-m

N

il

N
=5
N

wjf wj
LIEN 1t

am
3

1
>
> @i

8

8

-
B

Przykladowa_aplikacja_AS71PNS » PLC_1 [CPU 1212C AUDGRIy] » Distributed IO » PROFINET I0-System (100): PNJIE_1 » AS71PNS

|| Devices | [ Topology view |y Networkview | Device view ||
QO B2 | #r [rres IR ERE S | [ Device overview |
.. Module Rack slot  laddress | Qaddress Type
= ) Prafladowa_apilacia AS71FNS H - Asrirns o ° AP —
s AT | rempem
~ ‘@ e vz sy & A 2
77777 ¥ pevice = 7 3 3
4./ Online & diagnostics — 5 @
» gl Program blocks - ° 5
» [ Technology objects o 6
: E:t:::;lmurte files E m . Z ;
» [ig PLC data types " 0 9
b [ Watch and force tables = ° 10
» [ online backups 3 b
D —F
Broei ()
» (B o s -
» (g Distributed 110 0 17
» [gf common date o 18
» []) Documentstion settings | o 19
:@Language;gmmi <] Blloos o] ——5— <] [ ] EE‘
* @ Online access ['6l pranertioc  [Filinfn wil ¥l niannactics |
6.3.1.2.8.1 Modbus RTU master instructions
The master module supports the following function codes:
Function e .
Name Description Operation type
code
. ) Bit operation
0x01 Read Coils Read coils .
(multiple)
. . . Bit operation
0x02 Read Discrete Inputs Read discrete inputs P )
(multiple)
. . . . Word operation
0x03 Read Holding Registers Read holding registers p
(multiple)
. . . Word operation
0x04 Read Input Registers Read input registers p
(multiple)
N . . . . Bit operation
0x05 Write Single Coil Write a single coil .
(single)
0x06 Write Single Register Write a single holding Word operation
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Function
Name Description Operation type
code P P ypP
register (single)

OxOF Write Multiple Coils

Write multiple coils

Bit operation
(multiple)

0x10 Write Multiple Registers

Write multiple holding
registers

Word operation
(multiple)

When the serial communication module is configured as a Modbus RTU master, function-code subslots
with read/write data sizes of 4, 8, 16, 32, 64, or 128 words can be configured, allowing users to allocate
input/output resources properly according to the application scenario. For the configurable function-code
subslot types, see section 6.1.10.2 Serial communication module — Modbus RTU master virtual module.

[& Topology view

[ Network view [} Device view ||

A [As7iens -] R ;;1 ® 2 = Device overview
2 .. Module Rack slot | address |Q address | Type
> AS7IPNS o o ASTIPNS ,,
& ¥ Interface o ox1 ASTIPNS E
é\\q » ASTICOMZ_1 o 1 68..69 6467 ASTICONMZ
I - AS7T1COMZ 2 o 2 70.71__68.71 _ AS71COMZ
. | A571COMR 0 21 70.71  68.71 ASTICOM2 |
— [ o 2Cm
L l (] 2¢m.
o 2¢m
DP-NORM
= - o cm
o 2¢m
o 2Cm.
o 2¢m...
n o ]
<[] 100% | ——g— @ ¢ i ]
|| Properties  |fi} Info [ %] Diagnostics |
[ General | 10 tags | Systemconstants | Texts | ’ )
» General M (=]
s Module
SO
5 sddresses

Hardware identifier channel 0

[MISIF]Com Enable: |Enable

[MiSIF]Com Mode: |R3232

[MISIFICom Baudrate: | 19200bps

4

[MIFlCom Databit: | 8bit

[MiSIFICom Stopbit: | 1bit

4

[MISIFICom Parity: | Even

b

[MisIF]com Type:| | ModbusRTU-Master

d
[slslave I1d =

[sslave Response Delay  Free Frotocols
Time[ms]: |50

Example: Channel 0 of the first AS71COM2 serial communication module configured as master mode:

® Add a master function-code subslot: M_ReadWrite 32 Words
[ Topology view | Network view |[I} Device view || Options
¢ [as7iFns -] e .1 (OF =3 [ [ Device overview
/. [Module Rack  Slot |laddress |Q address Type | | > catalog
El ~ ASTIPNS o o ASTIPNS [~ |[search=
\q‘;—. br Interface o ox1 A§7IPN5 E o Fiter
é‘ > AS71COM2_1 o 1 AS71COM2 » yj. Head module
1 571CON2 0 11 68,69 64,6 S71CON2 » T Madile
| M Readirite_32_... 0 1Cm.. 72.139 72.141 M Readwrite 32_.. |
— u T T
=Tl 2COM Submodule
- - o) iliSm=) » (1l Free Protocols Crnd
= o) illSm=) - [ Madbus Master Cmd
© ik Il M Readwrite_128_words
O 16 I 11 Readirite 16 Words
: :f’“ Tl _Readvinte_4_Wiords
[m| fiooe 7l —5— @& (<] O ] dg Il M _Readwrite_64_words
- = = = = Il M Readwite_5_Wwords
|-& Properties  [*i)Info &)[ % Diagnosties | + [ Modbus Slave cmd
|| General | 10tags [ Systemconstants | Texts |
¥ General
Module
Inputs
Module parameters Module parameters
110 addresses
Hardware identifier Portid: [ comMo &3l
Control Mode: | Pollinghode: [~
® Parameter configuration of the M_ReadWrite 32 Words function-code subslot
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[& Topology view |gy Network view |[If Device view |
it [As71PNs [~] =l J CF] = Device overview
~
¢! ... | Module Rack Slot laddress | Q address Type =
v ASTIPNS 0 o ASTIPNS 14
& b Interface 0 ox1 ASTIPNS E
45 ~ AST1COMZ_1 0 1 AST1COM2
L ASTICOM2 0 11 68..69 64,67  ASTICOMZ
' I M ReadWrite_32_... 0 1Cm.. 72.139 72.141 M ReadWite 32 .. I
— g (] Tem_.
L " 0 1Cm..
= = 0 1Cm..
0 1Cm..
0 1Cm...
] 1Cm...
0 1Cm..
n 1o
<[] 0> [1o0% 2 v ® ] w ]
I|§,Fmper(ies I‘_i.'.lnfo yHﬂ Diagnostics ‘
JGeneraI || 10 tags H System constants ‘l Texts ‘
b General [l
Module parameters
Inputs
Module parameters Module parameters
li6 addresses
Hardware identifier Portld: [ COMOD [~]
Control Mode: | PollingMode -
Pollinghode
Triger0-RizeEdge
Triger!-RiseEdge
Triger2-RiseEdge
Triger3-RiseEdge
Trigerd-RiseEdge
Trigers-RiseEdge
W Trigers-RiseEdge
il Triger7-RiseEdge
u Trigera-RizeEdge
v Trigera-RiseEdge
H TrigerD-RiseEdge

Multiple master function-code subslots can be configured under the same module channel.

After a channel is bound to a master function-code subslot, the subslot can be configured to operate in
polling, trigger, or other operating modes. For details about the parameters, refer to section 6.1.10.2 Serial
communication module — Modbus RTU master virtual module.

®  Input/Output data

‘5“’ Topology view ”ﬁg‘b Network view |m'|‘ Device view |_

Device overview

¥ .. Module Rack slot | address | Q address | Type
> AS71PNS o o AS7IPNS ..
b Interface 0 x1 ASTIPNS a
~ AST1COMZ_1 1 AST1COM2
AST7ICOMZ 11 68..69 64..67 AS71COM2
M_Readwrite_32_... 1Cm...| 72.139 72.141 |M_ReadWrite_32_..
1Cm...
1Cm...
1Cm...
1Cm_
1Cm...
1Cm...
1Cm._.

1Crm w
o ] B

&
&

LS

|
-
L]

P &0 oooooaeoa

EEE AR

For the meanings of the |-area addresses assigned to input data, refer to the TxPDO feedback parameters
of the corresponding submodules in section 6.1.10 Serial communication module (AS71COM2). For the
meanings of the Q-area addresses assigned to output data, refer to the RxPDO control parameters of the
corresponding submodules in section 6.1.10 Serial communication module (AS71COM2).

Example 1: The I-area addresses of the AS71COM2module are %IB68 to %IB69. For their meanings, refer
to the TxPDO feedback parameters of the submodules in section 6.1.10.1 Serial communication module—
AS71COM2_2COM. The Q-area addresses are %QB68 to %QB71. For their meanings, refer to the RxPDO
control parameters of the submodules in section 6.1.10.1 Serial communication module-
AS71COM2_2COM. The meanings are as follows:
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Mame Display format Maonitor value Modify value 5% Comment
%IB6E DEC_unsigned corn0 err
%IBGED DEC_unsigned com1 err
%QB6E HEX triger00~07
%OB6D HEX triger10~17
“%QB70 HEX triger20~27
%0OB71 HEX triger30~37
Classification | Index/Subindex Name Data type Description
0x7040+0x80*n 2COM ) Serial communication module control
Out-Map parameter
Trigger control bit: Valid when
TrigerO-Riseed
Subindex 0x01 Triger0 BIT r!ger Isee ge.or . .
Control Triger0O-levelcontinue is configured
parameter for the master module.
RxPDO | ... | | Triger1-Triger30
Trigger control bit: Valid when
Triger31-Riseed
Subindex 0x20 |  Triger31 BIT | Jere TRiseedge or -
Triger31-levelcontinue is configured
for the master module.
0x6040+0x80*n | 2COM In-Map ) Serial communication module status
feedback parameter
F dul d 8.1
Subindex 0x01 | ModuleErriD | UINT | Modiie €rror codes, see
Common faults and solutions.
Feedback -
Communication fault code of Channel
parameter . . o
TxPDO Subindex 0x02 | SlaverO errno | USINT |0 slave. See 8.2 Serial communication
module exception code description.
Communication fault code of Channel
Subindex 0x03 | Slaver1 errno | USINT |1 slave. See 8.2 Serial communication
module exception code description.

#Note: The only exception is that the I-area addresses of the AS71COM2module do not include the
ModuleErrID data in TxPDO.

Example 2: The l-area addresses of the M_ReadWrite_32_Words function-code subslot are %IB72
to %IB139. For their meanings, refer to the TxPDO feedback parameters of the submodules in section
6.1.10.2 Serial communication module — Modbus RTU master virtual module. The Q-area addresses
are %QB76 to %QB145. For their meanings, refer to the RxPDO control parameters of the submodules in
section 6.1.10.2 Serial communication module — Modbus RTU master virtual module. The meanings are as

follows:
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Address Display format Monitor value Madify value & Comment
%IVIT 2 HEX StateViord
Wl W74 DEC_unsigned Cmd Error Mum
%IWT 6 DEC_unsigned Input Ward O
%IWT 8 DEC_unsigned Input Ward 1
%IWB0 DEC_unsigned Input Word 2
%IWE2 DEC_unsigned Input Ward 3
%IV 38 DEC_unsigned Input Word 31
%LOBT6 DEC_unsigned 1 ] Slave Id
%QBT7 HEX 16#03 M Crd
%LOWTS DEC_unsigned [+ 6 [O0]  Address
LOWED DEC_unsigned 4 ] Len
W%BOWE2 DEC_unsigned Output Word 0
%LQWa4 DEC_unsigned Output Word 1
%ROWES DEC_unsigned Qutput Word 2
%BOWEE DEC_unsigned Qutput Word 3
OWIM 44 DEC_signed Output Word 31
Tyt . Data N
Classification |Index/Subindex Name i Description
0x7041+0x80*n | Output-Map| - Master virtual module control
parameter
Subindex 0x01 Slaveld | USINT Slave ID: ID of the slave to be read, 1-
247
. Function code:
Contral Subindex 0x02 Cmd USINT 01/02/03/04/05/06/15/16
Subindex 0x03 | Address UINT |[Register address
parameter RxPDO . Length (The unit is Word or Bit,
Subindex 0x04 Len UINT . .
depending on the function code)
Subindex 0x05 |OutputDatal| UINT |Corresponds to Address
Subindex 0x06 |OutputData2| UINT |Corresponds to Address+1
Subindex 0x07 |OutputData3| UINT |Corresponds to Address+2
Subindex 0x08 |OutputData4| UINT |Corresponds to Address+3
0X6041+0x80*n | In-Map _ |Master virtual module status feedback
parameter
=0: Idle; trigger bit is 0
=1: Executing; trigger bit level is 1, and
Subindex 0x01 | StateWord | UINT |sending has started
=2: Execution complete; sent and
Feedback .
response received
parameter TxPDO See 8.2 Serial communication module
Subindex 0x02 | CmdErrno | UINT . o
exception code description
Subindex 0x03 | InputDatal | UINT |Corresponds to Address
Subindex 0x04 | InputData2 | UINT |Corresponds to Address+1
Subindex 0x05 | InputData3 | UINT |Corresponds to Address+2
Subindex 0x06 | InputData4 | UINT |Corresponds to Address+3

The application can access Modbus RTU slave devices through the bound channel by changing the values
of the SlavelD, Cmd, Address, and Len parameters and using the configured control mode, either polling
or trigger mode.
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6.3.1.2.8.2 Modbus RTU slave instructions

When a channel is configured as slave mode, the configurable function-code subslot types are described
in section 6.1.10.3 Serial communication module-Modbus RTU slave virtual module.

Example: Configure Channel 1 of the AS71COM2 serial communication module as slave mode, and set the

slave ID to 6.

Przykladowa_aplikacja_AS71PNS » PLC_1[CPU 1212CA

CiRly] »

ibuted /0 » PROFINET I0-System (100): PN/IE_1 » AS71PNS

|E'? Topology view ||5Ep, Network view ||—|]'f Device view L

» Module parameters I

I channel 1 I

Fadresses

Hardware identifier

[MISiF]Com Enable: | Enable

[MISiF]Com Mode: |Rs485

[MISiFICom Baudrate: | 19200bps

[MISIF]Com Databit: | 8bit

[MISIF]Com Stopbit: | 1bit

[MISIF]Cam Parity: | Even -
asFicom Tpe:

[slslave 1d: |6 |

[5]5lave Response Delay
Time[msj: |50 ]

[Mis/FlCom Frame Intervallms]: |3 |

Add the following slave function-code subslots.

i < [ ] Device overview |
=] 2 . | Module Rack slot | address | Q address | Type =
~ AS7IPNS 0 0 ASTIPNS I
q\@ b Interface 0 0x1 ASTIPNS. E
?c)«" ~ AS71COMZ_1 0 1 ASTICOM2
1] | As71comz 0 11 |se.69  64.67  as7ICOM2
- M_ReadWrite_32_... 1Cm.. 72.139 72.141 M ReadWrite 32__
— 8 1Cm..
L I 1cm..
= o
1Cm..
1ame.
1Cm..
< Jm] 100% - ——— & [¢] I ]
|QPererties ||"_i.‘.|nfo y"ﬂ Diagnostics |
JGeneraI H 10 tags H System constants H Texts |
» General [l [M]Master Output Mode: | Disable Data-Change-Triger Function [~
Innuts

|&7 Topology view [ Network view [IY Device view || Options
&t [As71PNs ] &= @ .11 ® 2 = Device overview =]
~
.. Module Reck  |Slot |laddress | Q address|Type ~ | catalog
~ ASTIPNS 0 0 ASTIPNS [~ |[Sesrch- [iig | i |
& ¥ Interface 0 ox1 A571PNS & Fileer
& ~ As7ICOM_1 0 1 AS71C » [ Head module
As7ICOMR 0 11 68.69 6467 ASTIC + [ Module
i 0 1Cm. 72139 72.141 MRea < [ submodules
— k ) Tcm. 1.2 5_Coils.. [ 2comsubmodule
- V o 1cm 12 s biscr » [ Free Frotocols Cmd
o - 0 = 142..173 5_inpu... .
- 0 1Cm.. 140.171 5_Hold
0 = 3.4 [spiscr.
0 icm. 3.4 <_Colls..
0 1cm 174..205 [S_npu..
T O
0 1cm
3m| 100% v —5— @ [<] [ ]
| '€ Properties  [*i}info 1|2l Diagnosties |
| General [ 10tags | Systemconstants | Texts |
s coneral 5_tolding_Register_16_Words
i Module Il 5_Holding_Register_32_viords
= 5_Holding_Register_4_Words
Wodule parameters Module parameters Il 5_tolding_Register_4_Worc
o= Il 5_Holding_Register_64_viords

Hardware identifier

Portld: [ COMI

Il 5_Holding_Register_8_words.

[l s_input_Register_16_words.

[l s_nput_Register_32_words.

Il s_input_Register_4_Wor

Il s_input_Register_64_words
E wor

S_Input.
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® Configure the slave function-code subslot parameters and bind them to
AS71COM2 serial communication module.

channel 1 of the

[5] [100% -

& Topology view |gh Network view

Device overview

4

[Y Device view || Options

Module Rock  Slot |address Q address Type YiCatalog
o ° ASTIPNS| A || Search
o on s | @ raer
0 rsric
0 11 s se A
e 2 s
S e 1.2
o a ,

G e yaz17

o0 e 10 o
o 1cm > o5

o Cm. . Coils.

ol os 4205 Fnpu
——rtm

o icm -

10 tags | System constants | Texts

Module

G Properties  |*i4Info k] &l Diagnostics

Module parameters

Portid: [conn_ -

I 5_input_Re;
1 s_input_pe

iyt

er_16_Word:

® For slave function-code subslots of the same type, start addresses are assigned according to the
allocation rules. The start address of the first function-code subslot starts from 0.

® The start address of the second Coils subslot continues from the address following the last
address of the previous subslot, starting from 16.

|; Topology view ”ﬂ'g‘h Network view

||I Device view

Options

%IX1.0 ->Nodbus Coil address 0
%IX1.1 ->Nodbus Coil address 1

[p1x2. 7 ->Nodbus Coil address 15

Device overview
t{ -~ | Module Rack slot | address
¥ AS7IPNS o v}
b Interface o ox1
¥ ASTICOMZ_1 o 1 ASTIC..
AS7ICOMZ o 11 68..69 ﬂ? ASTIC .
= M_ReadWrite_32_Words o 1Cm... 9 72141 M Rea..
M 5_Coils_16_Bits 0 1cm... 5_Coils...
: S_Discrete_Inputs_16_Bits o 1Cm... 1.2 5_Discr.
= S_Input_Register_16_Words o 1Cm... 142..173 S_Inpu.
S_Holding_Register_16_Words o 1Cm... 140..171 5_Hald..
S_Discrete_Inputs_16_Bits_1 ] 1Cm... 3.4 5_Discr.
S_Coils_16_Bits_1 o 1Cm.. 3.4 5_Coils
S_Input_Register_16_Words_1 o 1Cm... 174..205 5_Inpu..
o 1Cm...
0 1Cm..
| [<] i ]

» h Head module
4 h Module
~ [ Submodules
~ [l 2cOMSubmedule
4 5 Free Protocols Crnd
3 '—j| Modbus Master Cmd
~ [l Modbus Slave Cmd
Il 5_cCoils_1024_Bits
Il = _coils_15_gits
Il =_cCoils_256_Bits
Il 5_cCoils_64_Bits

[l 5_Discrete_Inputs_1024_Bits

Pl c nicrrate tnmote 18 Bise

For the function codes used to access slave function-code subslots, see section 6.1.10.3 Serial
communication module-Modbus RTU slave virtual module. For example, the master can use function
codes 01/05/15 to access the Coils module defined above.

Channel error codes can be viewed through the feedback parameters comO err and com1 err of the bound
serial communication module, as shown in the following figure.

Address
W%IBGE
IBED

%LOBGE
%LOBGD
%OBT0
%LOET1

Display format
DEC_unsigned
DEC_unsigned

HEX
HEX
HEX
HEX

Monitor value

Maodify value %

Comment
comO err

coml err

triger(0-~-07
triger10~17
triger20-~27
triger30~37
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6.3.1.2.8.3 Free protocol instructions

The maximum data frame length supported by the free protocol is 512 bytes. Transmit and receive
subslots can be configured together on the same channel. RS232 supports simultaneous transmission and
reception without blocking. RS485 does not support simultaneous transmission and reception. For details,
see 6.1.10.4 Serial communication module-Free-protocol virtual module.

Example: Configure Channel 0 of the second AS71COM2 serial communication module for the free
protocol and bind two free-protocol function subslots to it. Configure Channel 1 for the free protocol as
well and bind two free-protocol function subslots to it.

‘; Topology view HLE“ Network view ‘mf Device view L

d E-3| Pl R = | | Device overview
~
- Medule Rack Slot laddress | Q address | Type
v ASTIPNS o ) ASTIPNS |~ |
R b Interface o 0x1 AS71
&
\.9\ » ASTICOMZ_I o 1 ASTIC..
~ AS71COMD_2 0 2 7071 68.71  AS7IC..
“ 1 AST1COM2 0 21 70.71  68.71 |s71C.
— - o 2Cm..
L » o 2Cm...
= DP-NORM o 2¢m...
o 2Cm...
o 2¢m...
o 2Cm...
o 2Cm...
0 z2Cm..
<[] [>][r00% =y ] n ]
‘§Properties ||:i.'.|nfo y||ﬂ Diagnostics |
J General || 10 tags H System constants H Texts ‘
» General M e . [~]
Inputs. ule parameters E
¥ Modul 1
76 addresses
Hardware identifier channel 0
[MISIFJCom Enable: |Enable -
[MISIF]Com Mode: |RS232 -
[MisiF]Com Baudrate: | 19200bps -

[MiS/FICom Stopbit: | 1bit

[MisIFlcom Parity: | Even

[MSiF]Com Type: | Free Frotocals

|

I

I
[MSiFICom Databit: | Sbit [

I

]

|

[sislave 1d: [1

[sIslave Respense Delay
Time[ms]: |50 |

[MiSiF]Com Frame Intervalms]: |3 |

Przykladowa_aplikacja_AS71PNS » PLC_1 [CPU 1212CACDC/RIy] » Distributed I/O » PROFINET 10-System (100): PN/IE_1 » AS71PNS

‘E Topology view Hgﬁh Network view ‘mf Device view L
& EIECEIEE S | [ Device overview |
¢ | Module Rack slot | address | Q address | Type
~ ASTIPNS o 0 ASTIPNS [ A |
& » Interface o 0x1 AS'HPNS
?,Dq\q » ASTICOMZ_1 (] 1 ASTIC.
~ AS71COMZ_2 [ 2 70.71  €8.71 AS7IC..
L ASTICOM2 [ 21 70.71  68.71 ASTIC.
— E () 2Cm...
] v 0 2Cm...
(] 2¢m...
DP-HORM
= - o zem.
o 2Cm...
o 2Cm...
(] 2¢m...
) 2¢m...
<] 100% = —5— & <] W ]
[ Properties  |%i4Info y”ﬂ Diagnostics ‘
J General H 10 tags H System constants H Texts |
» General Ml [MMaster Output Mode: | Disable Data-Change-Triger Function [~
Inputs.
+ TS
1i0 addresses
Hardware identifier [MISiF]Com Enable: [Enable [~
[MiSIF]Com Mode: | RS485 [~
[MISIF]Com Baudrate: | 19200bps T+]
[MISiF]Com Databit: | 8bit T+
[MIS/F]Com Stopbit: | Thit [+]
[MIS/FCom Parity: | Even -
i [MisiFlCom Type:
b slslave 1d: [1
i [s]slave E‘
H [SISlave Response Delay
Timelms]: |50 |
[MSiF]Com Frame Interval[ms]: |3 |
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® Add four free-protocol function subslots.

[ Topology view [ Network view |[IY Device view || Options
d¢ mTime SRR == CY = Device overview =
Vi [Moduie Rock  Siot |leddress Qeddress Type o Catl o s—
A v a7 0 o AS71PS o |[Search= iy | |
& v interace o ox1 as7ins | G pier
& b d ! ASTIC |y (i Heod module:
- o z | 8] | @ e
o 31 7071 e8.71_ASTIC < [ Submodules
— FSend_16_fies o TCm. 172,173 106.225 F.end S e
- F_Recene_16_Bytes o 20m. 174193 F_Recei ' e
C m ¢ _Send_16_Bytes_1 o 2Cm.. 195,155 #_Send B¥ Receive 128 yes
. F Recsive 16 Bytes 1 o 2em,. 196215 E Recei. £ =
F_Receive_16_Bytes
_ 0 2Cm E N -
" o 2¢m.
o 2cm
0 2cm
o 2¢m
o 2em
0 zcm
o 2¢m
o 2¢m
o 2cm N
o i e 3 V@ Medbus Werier Cmd
<[l 3] [100% S — | " B > + [ Modbus Slave Cmd

® Configure the parameters of two free-protocol function subslots and bind them to Channel 0 of
the second AS71COM2 serial communication module.

‘; Topology view HLE‘& Network view ‘mf Device view L
& - | Medule Rack Slot | |address |Qaddress Type
E ¥ ASTIPNS o o ASTIPNS | A
& » Interface ) 0x1 ASTIPNS
AN » AS7ICOMZ_1 ) 1 ASTIC..
had v As71COMZ_2 ) 2 As71c.. | =
AST1COM2 o 21 70..71 6871 ASTIC...
— 1 F_Send_16_Bytes o 2Cm.. 172173 206.225 F Send. |
- | F_Receive_16_Bytes lo 2Cm.. 174.193 226229 F Recei...
P-NORM L F_Send_16_Bytes_1 ) 2Cm.. 194.195 230.249 F Send..
- « F_Receive_16_Bytes_1 0 2Cm.. 196.215 250253 F_Recei..
F ) 2Cm...
I 0 2Cm..
) 2¢m...
o 2Cm...
) 2Cm...
) 2Cm...
) 2¢m...
o 2Cm...
) 2Cm...
) 2Cm...
) 2¢m...
<[] 100% > ——— & ] [ ]
|4 Properties H‘_illnfo )| &l Diagnostics ‘
|| General [ 10tags [ Systemcomstants | Texts |
» General
Module
Module parameters
Hardware identifier I Portid: | COMO Hl

® Configure the parameters of two free-protocol function subslots and bind them to Channel 1 of
the second AS71COM2 serial communication module.

|& Topology view | Network view [[If Device view |

P —lE A ECT [ evice overvew |

=]
[2l ¢ . [ Module Rack. slot laddress | Q address | Type
E ~ ASTIPNS ) ) ASTIPNS ]

& b Interface o 0x1 ASTIPNS
A8 b ASTICOMZ_1 (] 1 ASTIC...
® v AS7T1COMZ_2 (] 2 ASTIC...
AS71COM2 o 21 70.71  68.71  ASTIC..
— F_Send_16_Bytes [ 2Cm.. 172.173 206.225 F_Send..
- F Receive 16 Bytes o 2Cm.. 174,193 226239 F Recei.
P HORM _ | F_Send_16_Bytes_1 o 2Cm.. 194.195 230.249 F Send..,
- « F_Receive_16_Bytes_1 [ 2Cm.. 196..215 250.253 F Recei.]

[ o 2Cm...

L o 2¢m..

(] 2¢m...

(] 2¢m...

o 2¢m...

[ 2em...

[ 2em...

o 2¢m...

o 20m...

o 20m...

(] 2¢m...

<]

[E3 100% L =A==

<] i ]

|QProperties H"j.‘.lnfo y“ﬂ Diagnostics |

|| General [ 10tags | Systemconstants | Texts |

» General
Module parameters

Inputs

Module parameters

110 address

Hardware identifier Portid: [JEeI0L) i~

For free-protocol function subslots, the meanings of the |-area addresses assigned to input data are

202606 (V1.4) 202



Astraada A-Series I/O System User

Configuration

described in the TxPDO feedback parameters of the corresponding submodules in section 6.1.10.4 Serial
communication module-Free-protocol virtual module. The meanings of the Q-area addresses assigned to
output data are described in the RxPDO control parameters of the corresponding submodules in section

6.1.10.4 Serial communication module—Free-protocol virtual module.

Example 1: The Il-area addresses of F_Send_16_Bytes are %IB172 to %IB173. For their meanings, refer to
the TxPDO feedback parameters of the submodules in section 6.1.10.4.1 Free-protocol transmit module.
The Q-area addresses are %QB210 to %QB229. For their meanings, refer to the RXxPDO control parameters
of the submodules in section 6.1.10.4.1 Free-protocol transmit module. The meanings are as follows:

Address

%IM172

%OQW210
BWOW212
%QB214
%OE215
%OB216
%QB217
%OB218
%OBE219
%QE220
%OB221

%QB222
%OB223
%QB224
%QB225
%OB226
%QB227
%OB228

%®0QB229
1

Display format

HEX

DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned

Maonitor value

Maodify value

#

Comment

SendState

ControlWord
SendLen
OutputDatal
OutputDatal
OutputData2
OutputData3
OutputDatad
OutputDatas
OutputDatat
OutputData?
OutputData8
OutputData®
OutputDatal10
OutputDatal1
OutputDatal2
OutputDatal3
OutputDatal4
OutputDatals

Example 2: The I-area addresses of F_Receive 16 Bytes are %IB174 to %IB193. For the their meanings, see
the TxPDO feedback parameters of the submodule in 6.1.10.4.2 Free-protocol receive module. The Q-area
addresses are %QB230 to %QB233. For their meanings, see the RxPDO control parameters of the

submodule in 6.1.10.4.2 Free-protocol receive module, as described below:

Address

%IW174
%RIWI76
%IE178
%IB179
%IB180
%IB181
%IBE182
%IB183
%IB184
%IB185
%IE186
%IB187
%IE188
%IB189
%IE190
%IB191
%IB192
%IB193
|

®OW230
®OW232

Display format

HEX

DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned
DEC_unsigned

HEX
DEC_unsigned

Maonitor value

I

Modify value

7

Comment

ReceiveState
ActReclen
InputData0
InputDatal
InputData2
InputData 3
InputDatad
InputDatas
InputDatab
InputData 7
InputData8
InputDatad
InputData 10
InputData 11
InputDatalZ
InputDatal3
InputData 14
InputData 15

ControlWord
Receivelen

The free-protocol transmit module sends data by setting the ControlWord to 1, specifying the SendLen

and the transmit data, and then the required data can be transmitted.
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The free-protocol receive module enters the receive state by setting the ControlWord to 1. It does not
require a specified receive length. The end of a frame is determined by the frame interval time. If the
received frame length exceeds the total receive capacity of the virtual module, the reception fails;
otherwise, the reception is successful.

To perform another transmission or reception, the ControlWord must first be set to 0 and then set back to
1 to re-enter the operation state.

6.4 EtherNet/IP configuration

6.4.1 Overview

This section describes how the A-Series 1/O system connects to the EtherNet/IP network via the AS71EIP
coupler, enabling real-time data exchange with a host controller or PLC.

In EtherNet/IP communication, the Electronic Data Sheet (EDS) file is a prerequisite for system
configuration. It not only defines the communication parameters, I/0 mapping, and object dictionary
information of the coupler and expansion modules, but also provides device identification and data
exchange capabilities for the master station software. The master station software can correctly recognize
the AS71EIP coupler and its connected I/O modules only after importing the EDS file.

The EDS file of the AS71EIP EtherNet/IP coupler is available in two forms: one is a generic EDS file, and the
other is a dedicated EDS file generated by the Astraada A-Series 10 Studio configuration software based
on the actual system configuration.

6.4.1.1 Generic EDS file

The generic EDS file (AS71EIP_universal_V1.0.eds) can be used directly in most PLC or configuration
software environments. It is independent of specific expansion module configurations. The master station
software can use this file to correctly identify the coupler and establish basic communication.

The EDS file defines six connection types:

—_

Exclusive Owner

Input Only

Listen Only

Exclusive Owner Diagnosis Interface

Input Only Diagnosis Interface

o v ok~ WD

Listen Only Diagnosis Interface

Note: Generally, connections 1, 2, and 3 are used based on the situation; connections 4, 5, and 6 are for
diagnostics (not recommended for use).

Input(T->0) size and output(O->T) size settings

When configuring, it is necessary to set the sizes of the connected input (T>0) and output (O>T). The
bytes occupied by each 1/0 module are listed as follows.

Table 6-2 Number of bytes occupied by I/0O modules

No. Module Input(T->0): bytes Output(O->T): bytes
0 AS71EIP 4 0
1 AS71DI16 2 0
2 AS71DI32 4 0
3 AS71DO16 0 2
4 AS71D032 0 4
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No. Module Input(T->0): bytes Output(O->T): bytes
5 AS71DORS 0 2
6 AS71AIN4 8 0
7 AS71RTD4 16 0
8 AS71THC4 16 0
9 AS71A0U4 0 8
10 AS71DT16 2 2
11 AS71INO2 34 18

Table 6-3 Parameter names for byte mapping of T>0 and O>T
T->0 byte T->0 parameter name

0 .

1 hwVersion

2 .
swVersion

3

4 1600DI_INO

5 1600DI_IN1

6

7

3 4PT-TempO

9

10

11
4PT-Temp1

12

13

14

15
4PT-Temp2

16

17

18

19 4PT-Temp3

20

21

O-T byte O->T parameter name
0 0008DR-OUTO
1 Satisfy Parameter (Empty parameter)

For example, combination of AS71EIP + AS71DI16 + AS71RTD4 + AS71DORS8

After checking the table:

AS71EIP: 4bytes Input(T>0), Parameter name: hwVersion, swVersion
AS71DI16_1600DlI: 2bytes Input(T>0), Parameter name: 1600DI -INO, 1600DI —IN1
AS71RTD4 _4PT: 16bytes Input(T>0), Parameter name: 4PT-Temp0—-4PT-Temp4
AS71DOR8_0008DR: 2bytes Output(O->T), Parameter name: 0008DR-OUTO, Satisfy Parameter

(empty parameter)

Input(T>0) length: 4+2+16+0=22
Output(O->T) length: 0+0+2=2
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The configuration is as follows if in CODESYS:

Devices -

x

Untitled22
(9 Device (CODESYS Control Win v3 x64)
=Bl PLC Logic
=€) Application
i) Library Manager
PLC_PRG (PRG)
=& Task Configuration
=& ENIPScannerIOTask (IEC-Tasks)
&) EtherNet_IP_Scanner 10Cyde
=2 ENIPScannerServiceTask (IEC Tasks)
) Etherliet_IP_Scanner ServiceCyde
= ¢ MainTask (IEC-Tasks)
& pLc_PRG
=-[f Etheret Ethemet)
= [l Ethenvet TP Scanger (EtherNet/TP Scanner)
(@ As7iEP (aSTIEP)

#/Note:

[ As71ETP X

Fault diagnosis

[ connection hame
General | 1:Exclusive Owner
Connections Edit Connection
Assemblies General Parameters

Connection Path
User-Defined Parameters

Trigger type.
Log

Transporttype

EtherNet/IP /0 Mapping

Seanner to Target (Output)

EtherNet/IP EC Objects
0->T size (bytes)

Status Proxy config size(b

Information
Connection type
Connection priority
Fixed/Variable
Transfer format

Inhibit time (ms)

Targetconfig size(bytes) 200

Heartbeatmultiplier |1

reserve
reserve
reserve
reserve

cannot be established.

data.

RPI (ms) _ 0-->TSize (Bytes) _ T--»0 Size (Bytes) __Proxy Config Size (Bytes) __Target Config Size (Bytes) ___Connection Path
50 504 504 200 20 04 249D 2098 2C 9C
2004 249D 2C 98 2C 9C Cancel
cycic ~ RPI (ms) 10
Exclusive owner Timeout multiplier |4 ~
Target to Scanner (Input)
T->0 size (bytes) |22
ytes) D
Point to Point Comnectiontype  Paint to Point -
Scheduled Connectionpriarity Scheduled
Fixed Ficed/Variable  Fixed
32-bit runjide Transfer format  Pure data
Inhibit time (ms) [0 |
_— — — - - «ype of D5 fle
0 umnT 0 0 0 reserve
0 umT [} 0 [} reserve
0 UINT 0 0 0 reserve
0 umnT 0 0 0 reserve

Config Param configuration parameter description

The length of the data in the input and output process must be set correctly; otherwise, a connection

When calculating the length of input data, please note that the AS71EIP coupler occupies 4 bytes of

The current ConfigParam field includes the configuration for 14 supported 1/0 modules, with uniform
settings for the same modules within the configuration, with a total length of 206 bytes. The specific

offsets are as follows:

Module

Configuration parameter name

Offset

Default value

Configurable

EDS type

0

No

AS71EIP

SLOT 1-8 Module Enable Bit 255 Yes
SLOT 9-16 Module Enable Bit 255 Yes
SLOT 17-24 Module Enable Bit 255 Yes
SLOT 25-32 Module Enable Bit 255 Yes

slot1_FlexIO (AS71DI16)

372330578

O |0 |N ||~ |W N |(=

No

AS71DI16

slot1_1600DI_Filt0

1000

Yes

slot1_1600DI_Filt1

1000

Yes

slot2_FlexIO (AS71DI32)

372330579

No

AS71DI32

slot2_3200DI_Filt0

1000

Yes

slot2_3200DI_Filt1

1000

Yes

202606 (V1.4)

206



Astraada A-Series I/O System User Configuration

Module Configuration parameter name Offset | Default value | Configurable
22
slot2_3200DI_Filt2 >3 1000 Yes
) 24
slot2_3200DI_Filt3 oc 1000 Yes
26
27
slot3_FlexIO (AS71DO16) 28 372330586 No
29
30
AS71DO16 slot3_0016DP_Stop_Mode0 3 0 Yes
32
slot3_0016DP_Stop_Mode1 33 0 Yes
slot3 0016DP_Stop OutputO 34 0 Yes
slot3 0016DP Stop Output1l 35 0 Yes
36
37
slot4 FlexIO (AS71D0O32) 38 372330587 No
39
40
slot4 0032DP_Stop Mode0 1 0 Yes
42
slot4 0032DP_Stop Mode1 13 0 Yes
AS71D032 ”
slot4 0032DP_Stop _Mode2 45 0 Yes
46
slot4 0032DP _Stop Mode3 47 0 Yes
slot4 0032DP Stop OutputO 48 0 Yes
slot4 0032DP Stop Output1 49 0 Yes
slot4 0032DP Stop Output? 50 0 Yes
slot4 0032DP Stop Output3 51 0 Yes
78
79
slot7_FlexIO (AS71DORS8) 30 372330601 No
AS71DORS 81
82
slot7_ 0008DR Stop_Mode a3 0 Yes
slot7 0008DR Stop Output 84 0 Yes
85
86
slot8 FlexIO (AS71AIN4) 87 372330625 No
88
slot8 4AD Al0 Cfg 89 97 Yes
AS71AIN4 slot8 4AD Al1 Cfg 90 97 Yes
slot8 4AD Al2_Cfg 91 97 Yes
slot8 4AD AlI3 Cfg 92 97 Yes
slot8 4AD AIO Filt 93 8 Yes
slot8 4AD Al1 Filt 94 8 Yes
slot8 4AD Al2_Filt 95 8 Yes
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Module Configuration parameter name Offset | Default value | Configurable
slot8 4AD AI3 Filt 96 8 Yes
97
98
slot9_FlexIO (AS71RTD4) 99 372330657 No
100
slot9 4PT TempO Cfg 101 129 Yes
slot9 4PT Temp1 Cfg 102 129 Yes
slot9 4PT Temp2 Cfg 103 129 Yes
slot9 4PT Temp3 Cfg 104 129 Yes
slot9 4PT TempO Filt 105 8 Yes
slot9 4PT Temp1 Filt 106 8 Yes
AS71RTD4 R =
slot9 4PT Temp?2 Filt 107 8 Yes
slot9 4PT Temp3 Filt 108 8 Yes
109
slot9_4PT TempO_Offset 110 0 Yes
111
slot9 4PT Temp1 Offset 112 0 Yes
113
slot9 4PT Temp2 Offset 112 0 Yes
115
slot9 4PT Temp3 Offset 116 0 Yes
117
118
slot10_FlexlO (AS71THC4) 119 372330665 No
120
slot10 4TC TempO Cfg 121 129 Yes
slot10 4TC Temp1 Cfg 122 129 Yes
slot10 4TC Temp2 Cfg 123 129 Yes
slot10 4TC Temp3 _Cfg 124 129 Yes
slot10 4TC TempO Filt 125 8 Yes
slot10 4TC Temp1 Filt 126 8 Yes
AS71THC4 = =
slot10 4TC Temp?2 Filt 127 8 Yes
slot10 4TC Temp3 Filt 128 8 Yes
129
slot10_4TC TempO_Offset 130 0 Yes
131
slot10_4TC Temp1 Offset 132 0 Yes
133
slot10_4TC Temp2_Offset 134 0 Yes
135
slot10 4TC Temp3_Offset 136 0 Yes
137
138
slot11_FlexlO (AS71A0U4) 139 372330633 No
AS71A0U4 140
slot11 4DA _AOQ Cfg 141 97 Yes
slot11 4DA AO1 Cfg 142 97 Yes
slot11 4DA AO2 Cfg 143 97 Yes
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Module Configuration parameter name Offset | Default value | Configurable
slot11_4DA AO3 Cfg 144 97 Yes
145
slot11 4DA_AOO Stop Output 146 0 Yes
147
slot11 4DA AO1 Stop Output 148 0 Yes
149
slot11 4DA AO2 Stop Output 150 0 Yes
151
slot11 4DA AO3 Stop Output 152 0 Yes
153
154
slot12_FlexIO (AS71DT16) 155 372330610 No
156
. 157
slot12_1616DP_Filt0 158 1000 Yes
. 159
AS71DT16 slot12_1616DP _Filt1 160 1000 Yes
161
slot12_1616DP_Stop_Mode0 162 0 Yes
163
slot12 1616DP_Stop Mode1 164 0 Yes
slot12 1616DP Stop Output0 165 0 Yes
slot12 1616DP Stop Output1 166 0 Yes
181
182
slot14 _FlexlO (AS71INO2) 183 372330673 No
184
185
slot14 2El Cnt0 Cfg 772 Yes
- - - 186
187
slot14_2El_Cnt1_Cfg 772 Yes
- - - 188
189
lot14 2El CntO_Filt 5 Y
slot14_2El CntO_Fi 190 es
) 191
slot14 2El Cnt1_Filt 192 5 Yes
AS71INO2 193
slot14 2El Cnt0 Ratio 10000 Yes
- - - 194
. 195
slot14 2El Cnt1 Ratio 196 10000 Yes
197
198
slot14 2El CntO_PresetVal 199 0 Yes
200
201
202
slot14 2El Cnt1 PresetVal 0 Yes
- - - 203
204
AS71EIP Satisfy Parameter 205 0 No
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#Note: For parameter configuration, refer to section 6.1 Parameter description.
6.4.1.2 Dedicated EDS file

The dedicated EDS file can be automatically generated using the Astraada A-Series 10 Studio.exe software
tool according to the actual configuration. When configuring the master station, it is not necessary to
manually set the Input(T>0) Size/Output(O > T) Size.

#Note: Please use Astraada A-Series |10 Studio.exe V1.1.0.10 or later.
e Taking AS71EIP as an example, the steps to generate a dedicated EDS file are as follows:

1. Power on the coupler, connect it to the PC using a Type-C cable, and run the Astraada A-Series 10
Studio software.

Astraada A-Series 10 Studio v1.5,0.2 — O X
= File New Project H Save Project ;.A Download Project Q Device Scanning \ N b \ -.! Firmware Upgrade 3 Operation Log \ !,‘,_{ Language @ Help Q] Tip
[ NewProject Installation Information = -~
"""" AST1AOU4
1:AS71IN02 : - i
2:AST1INO1 A1
~ Temperature Modules
3AST1DI32 iy
4AS71DO16
~ Counting and position measi
5:AS71DT16 ASTING2
6:AS71AIN4 AS71INO1
AST1ANO2
T:AS7T1A0U4 s
~ Serial port module
8:AST1RTD4 . . AS7T1COM2
ASTITHCS Consumption: 9.14W Size: W*H*D=162.5"105"95(mm) Input Size:106 Output Size:44 5 x1 - Pulse Output Module
Configuration Parameters =  Wiring Diagram  —  Network Settings = |0 AddressMapping —  ProcessMonitor —  Log — =
Names Settings Monitors
Module Name ASTIEIP
Module Number 0x16315000 -
Vendor ASTOR
Device Description Ethernet/IP Communication Adapter -
Output Current 2500 -

2. Right-click AS71EIP > EDS export.

+\ Astraada A-Series 10 Studio y1.5.0.2
= File New Project [B) Save Project !‘[ Download Project Q Device Scanning

ri NewProject Installation Information  —

m Communication settings 571EIP

T:ASTTIN Online

Download to Device
=
Export EDS |

2:ASTTI |

BASTID[  MoveUp

A4AST1D Move Dawn

SASTID| e
Copy Ctrl+C
B:ASTTA Paste Crl+V
7-AST1A Delete Del
B:AST1RTD4
Consumption: 9.14W Size: W*H*D=162.5*105*95(mm)
9:AST1THCA
Configuration Parameters  — Wi
Names Se
MMadila Manaa AC
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3. Click Export EDS....

Astraada A-Series 10 Studio vyi150.2

= File New Project [g Save Project L‘A Download Project Q Device Scanning | ™ |=‘! Firmware Upgrade [

[ NewProject Installation Information ~ —
T:AS71INO2
2:AST1INO1
3:AST1DI32
4ASTIDO16 Export EDS

S:ASTIDT16
6:AST1AING Vo o e mmee

T:ASTIAQU4 D [0
Product ASTIEIP

B:ASTIRTD4 -
Consumption: 9.14W Code |1501 S

9ASTITHCA Mai Rev |1

Names

Module Name
#Note: The product code can be modified to distinguish non-configured EDS files.

After completing the above steps, two files must be generated: A dedicated EDS file (AS71EIP.eds) and an
I/0 mapping table (AS71EIP_IO.xlsx). The I/O mapping table includes Input (input process data), Output
(output process data), and Config (configuration data). Each mapping table consists of module, name, and
byte index. The name is composed of the slot name, module name, and parameter name. From the name,
the slot and module type can be identified. From the byte index, the offset address and the number of
occupied bytes can be determined. A schematic diagram is shown below:
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I Module SlotMUM | lparam name byte order(byte total size78)
slotl slotl_1600DI1_IN

slot2_3200DI1_INO

AS71DI32
slot2 slot2_3200D1_IN1
slot3_4AD_AID
slot3_4AD_AIL
0
slot3_4AD_AI2 1
ALY ASTIAINA 2
slot3 slot3_4AD_AI3 3
AS71DT16 4
slotd slotd_1616DP_IN 5

-l

w

slotd_4TC_Temp

MR = o

sloth_4TC_Templ

gy & = W

slotd_4TC_Temp2

W 00 =

AS71THCA

(=]

[JCR ]
[y

sloth slotd_4TC_Temp3

&
[FER % ]

=

(=5

31
3
3
34
Gt
%
3

-~

[ T T T N 5‘ Tl il el el el e W B Tl = I L LT BTSN T L Iy

slots_4PT_Templ

(4]

®m  Name description

e slot1 1600DI_IN: slot1 is the first slot counted from the coupler end, the module is 1600DI, and the
parameter is IN.

e slot5 4TC TempO: slot5 is the tenth slot counted from the coupler end, the module is 4TC, and the
parameter is TempO.

B Parameter description
See 6.1 Parameter description for the specific module configuration description.

6.4.1.3 Object information

Object attributes can be read or configured via UCMM using the Get Attribute Single (OxOE) and Set
Attribute Single (0x10) services. Common object attributes are listed in the table below.

Data object Class | Instance | Attribute | Service Remarks
Byte 0-1: Number of Act num
modules
Coupler information | 0x04 0x68 0x03 OxOE Byte 2-3: Hw version

Byte 4-5: Sw version

Byte 6-7: Fpga version

Byte 0-31: Slot 1-32 module
Module configuration| 0x04 0x69 0x03 0xO0E type

Module does not exist: 0x00
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Data object Class | Instance | Attribute | Service Remarks
AS71DI16: 0x12
AS71DO16: Ox1A
AS71DORS: 0x29
AS71AIN4:0x41
AS71A0U4: 0x49
AS71RTDA4: 0x61
AS71THC4: 0x69

Slot 1 module info 0x04 0x70 0x03 0xO0E .
Byte 0-1: Hw version
0x04 0x03 0xOE Bvte 2—3: FPGA version
Slot 32 module info | 0x04 Ox8F 0x03 0xOE y )
IP configuration OxF5 | O0xO1 0x03 | OXOE, 0x10 |CIP standard object
method
IP interface OxF5 | O0xO1 0x05 | OXOE, 0x10 |CIP standard object
configuration
IP address 0x04 0x92 0x03 Ox0E, 0x10 |-
Subnet mask 0x04 0x93 0x03 OxOE, 0x10 |-
Gateway 0x04 0x94 0x03 OxOE, 0x10 |-

6.4.2 CODESYS configuration example
6.4.2.1 Preparation

m  Hardware

Type Model Quantity | Slot
PC PC (CODESYS V3.5 installed) 1 -
Network cable . . . 1 -
Configured according to actual requirements
Power supply 1 -
PLC CODESYS Control WIN V3 — x64 SysTray 1 -
Coupler AS71EIP 1 0
AS71DI32 1 1
AS71THC4 1 2
AS71AIN4 1 3
AS71A0U4 1 4
AS71INO2 1 5
I/0 module AS71DI16 1 6
AS71DT16 1 7
AS71DORS 1 8
AS71RTD4 1 9
AS71D032 1 10
AS71DO16 1 11
Bottom cover Bottom cover 1 12

For hardware configuration and connection, see the requirements and operations described in chapters 3
Installation and 4 Wiring.

m  Software
Device configuration file (Choose one of the following two options)
®  Generic EDS file: AS71EIP_universal V1.0.eds

® Dedicated EDS file: Generated using the Astraada A-Series 10 Studio software based on the
description in section 6.4.1.2 Dedicated EDS file, resulting in AS71EIP.eds.
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6.4.2.2 EDS file installation

Open the CODESYS software, choose Tools > Device Repository, click Install, and select
AS71EIP_universal V1.0.eds to install. The installation is successful as shown in the figure below.

28 Device Repository X

Location  System Repository ~ Edit Locations...
(C:\ASTOR\Astraada A-2000 Studio V3.0.1.86\CODESYS\InvtmaticStudioRepository

Installed Device Descriptions

String for a full text search Vendor <Al vendors> v Install...

Mame Version
E2 m Miscelaneous

= m Fieldbuses

AN CANbus

i CANopen

ool EtherCAT Renew Device
+- HB Ethernet Adapter Repository
= EtherNet/IP

+-- BB Ethernet Adapter

+ == EtherMet/IP Local Adapter
+ - == EtherNet,IP Module

= == EtherMet/(IF Remote Adapter
[ as7iErP Major Revision= 1631, Minor Revision =
i Generic EtherMet/IP device 4.6.0.0

* - == EtherMet/IP Scanner
+ ﬁ Home&Building Automation
2 e 10-link Devices

¥

™

+

Close

6.4.2.3 Project creation

Step 1 Start the PLC: CODESYS Control Win V3 - x64 SysTray.

Step 2 Double-click Device (CODESYS Control Win V3 x64) on the left, then click Scan Network on the
right.

Step 3 In the device selection interface, click Scan Network, select the network path, and click OK.

e < % x| @ veviee x =
=) unttedss =1
== Senetorkn]| Gatenay -+ | Device
={ i Device (CODESYS Control Win V3 x64) IL J
= B cieo Applicstions
= 3 Application
) ubrary Manager Backup and Restore
PLC_PRG (PRG) .
=@ Tesk configuration files [ ] 0 Y
=& ENPSEneNIOTask (EC-Tasks) - Gatevay
3] Etherlet_IP_Scanner I0Cyde fiatevias-1] 0108942-5HM
PLC Settings P-address:
Tocalhost
PLC Shell
Port:
217 Select the network path to the controller:
Users and Groups _
(T etheries 1P _Scamer (Ethertiet/IP Scanner) = glye Gateway1 Device Name: A | S et
Access Rights promazsm wink
Device Address:
mbol Rights
Symbol ki oo1E
LD Block driver:
=
Task Deployment
Encrypted
saws e commu ication:
LS supported
Information
Number of
channels:
s
Yourd nbe seaured. L |serialnumber:
Messages -Total 0 arror(s), 0 waring(s), 2 message(s) I I > & B
Devices + [@0errore) [© 0wa C= el | |
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The network status is shown as active, as illustrated below.

Communication Settings Scan Network... || Gateway v | Device v

Applications

Backup and Restore

Files —— .

Gateway
Log
. | |[DD].E] (active) - |
PLC Settings IP-Address: Device Name:
localhost 0108942-5HM
PLC Shell
Port: Device Address:
1217 001E
Users and Groups
Target ID:
Access Rights 0000 0002
Target Type:
Symbol Rights 4096
TargetVendor:
IEC Objects 35 - Smart Software Solutions GmbH

Task Deployment

Status

Information

Your device can be secured. Learn morg...

TargetVersion:
3.5.15.40

Step 4 Select Device (CODESYS Control Win V3 x64) on the left, right-click it, and choose Add Device.

Step 5 Select EthernetlP > Ethernet Adapter > Ethernet.
1 m Add Device

Name |Eﬁ1&rnet_1

Action
(® Append device (O Update device

|5h’ing for a fulltext search | Vendor | <All vendors>

Name Vendar Version
+ m Miscellaneous
= m Fieldbuses
+- AN CANbus
+-podi EtherCAT
- - BB Ethernet Adapter
m Ethernet 35 - Smart Software Solutions GmbH 3.5.15.0
+ - = EtherMet/IP
2 ﬁ Home&Building Automation
+ - Wil Modbus
Profibus

+- & Profinet 10

+. B carcne

Description

Ethernet Link.

Group by category [ Display all versions (for experts only) [] Display outdated versions

m Mame: Ethernet
Vendor: 35 - Smart Software Solutions GmbH

Version: 3.5.15.0
Order Number: -
Description: Ethernet Link.

Categories: Ethernet Adapter, Ethernet Adapter, Ethernet Adapter, Home&Building Automation

oM

Append selected device as last child of
Device

i #  (You can select another target node inthe navigator while this window is open.)

Add Device Close
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Step 6 Select Ethernet (Ethernet) on the left, right-click it, and choose Add Device.
Step 7 Select EthernetIP > EthernetIP Scanner > Ethernet/IP Scanner.

@ Add Device X

Name |Eﬂ1&rNet_IP_Scanner_1

Action
(® Append device () Insert device Flug device () Update device

|5tring for a fulltext search | Vendor | zall vendors:

MName Vendor Version | ™
= ﬁ_‘] Fieldbuses
= == EtherMet/TP
+ - = EtherMet/IP Local Adapter
= == EtherMet{IF Scanner
m EtherMet{IP Scanner 35S - Smart Software Solutions GmbH 3.5.15.10 E
+- Wil Modbus
£

Group by category [ Display all versions(for experts only) [] Display outdated versions

m Mame: EtherNet/IP Scanner -
Vendor: 35 - Smart Software Solutions GmbH

Categories: EtherMet/IP Scanner 2
Version: 3.5.15.10 ﬁ
Order Number: 1 -

Description: EtherNet/IP Scanner

Append selected device as last child of
Ethernet

€&  (You can select another target node in the navigator while this window is open.)

| Add Device | Close

Step 8 Double-click Ethernet (Ethernet) on the left. On the General page, click the ellipsis (...) button to
the right of Interface and select the network adapter.

Devices v B X [ Device (4] Ethernet x
=) untitled33 >
- ) Device [connected] (CODESYS Control Win V3 x64) General Intestace &
7 Bl nctone ¥ Log IP address 192 .168 . 0 . 1 {
= o Application
) Lirary Manager Stobus Subnet mask 255 . 255 . 255 . 0 {
B9 pLc_prG (PRG) Default gateway 0.0 .0 .0 ¥
= (@ Task Canfiguratin Ethernet Device [/O Mapping . N
= ¢& ENIPScannerIOTask (IEC-Tasks] Ethemet Device IEC Objects
&) Etheriet_IP_Scanner.10¢yde Interfases
= & ENIPScannerServiceTask {IEC Tasks) Information Fae Deseription IF address ~
@ EtherNet_IP_Scéhner. ServiceCyde EtherNet 3 Realtek PCIe GbE Family Controller 172.16. 167.30
+ B MainTask (IEC-Féeks) EtherNet 2 ASIX ANGB179 USE 3.0 to Gigabit Ethernet Adapter 192.168.1.222
= | |Bluetooth Hetwork Adapter  Blustooth Device (Personal Ares Network) 0.0.0.0
ﬂ EtherNet_IP_Scanner (EtherNet/IP Scanner) VirtualBox Host—Only Network VirtualBex Host-Only Ethernet Adapter 192.168.66. 1
Wware Network Adspter Vinet] Wiware Virtusl Ethernct Adspter for Vinetl 192. 168. 220. 1 v
IP address 192 . 168, 1 . 222
Subnet mask 265 . 256 . 265. O

Defsult zatewsy 0 . 0O 0.0

MAC address 20:7B:D2:D4:AD: 12
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Step 9 Select EtherNet/IP_Scanner, right-click it, and in the

coupler, then click Add Device.

Step 10 After adding the device, configure the device communication parameters and set the

Scan for Devices...
Disable Device
Update Device...
Edit Object

Edit 10 mapping

Import mappings from CSV..

Devices - 1 ox
Uniitied22 -
[ Device (CODESYS Control Win V3 x64)
=l PLE Logic [ Add Device X
= £} Application
i) Library Manager Name AS71PLC2008
PLC_PRG (PRG) o
= (4 Task Configuration © 2ppenddevice () Insert device ( Flug device () Updatedevice
=8 ENIPScannerIOTask (IEC Tasks)
] Etherhet_IP_Scanner.I0Cyde String for a full text search Vendor  <all vendors> -
=g ENIPScannerServiceTask (IEC-Tasks)
&) EtherNet_IP_Scanner.ServiceCycle Name Version
=g MainTask (IEC-Tasks) =i Fieldbuses
) pLc_PRG = — Etherlet/IP
=[] Ethemet (Ethernet) = Hl.ﬁmww]emm Adapter
[ Etherliet_IP_Scanner (EtherNiet/IP Scanner) [ as7iEm Major Revision=16#1, Minor Revision =
$ ot [ Generic EtherNet/IP device 46.0.0
Copy
B Paste
X Delete
Refactoring » foup by category (] Display all versions (for experts only) [ Display outdated versions
b Properties.. Please select a device from the st above.
Add Object
) AddFolder...

(You can select another target node in the navigator while this window is open.)

evice Close

to the actual coupler IP address.

#Note: The coupler must be in the same network segment as the EtherNet/IP master.

pop-up window select the appropriate

IP address

Devices

~ 3 x

Untitled22

Step 11 Double-click AS71EIP on the left.

[ Device (CODESYS Control Win 3 x64)

[T] Etherhet IP_Scanner V] asTiEre x

Faultdiagnosis

Connection interface.

Information

Address Settings
=M PLC Logic
~ IGeneraII IP address 192 . 168 . 1 31
= o Application
m Library Manager Connections
PLC_PRG (PRG)
{8 Task Configuration Assemblies Electronic Keying
= @ EMIPScannerlOTask (IEC-Tasks)
@ EtherMNet_IP_Scanner.I0Cyde User-Defined Parameters (O compaubility check
= §2 ENIPScannerServiceTask (JEC-Tasks
= o ) Vendor ID 90 @ check match
@ EtherMet_IP_Scanner.ServiceCyde Log =
= @ MainTask (IEC-Tasks) \ — Device type 12 @ Check match
EtherNet/IP I/O Mapping
&l pic prs Product code 1500 @ check match
= m Ethernet (Ethernet) e —
= ) EtherNet_1P_Scanner (EtherNet/IP Scanner) =l IEEs Major revision 1 @ Check match
Status Minorrevision 1 () check match

Etheri'et/IP

After the device configuration window opens, switch to the

D Library Manager
PLC_PRG (PRG)
={& Task Configuration

=2 ENIPScamnerIOTask (IEC Tasks)
3] Ethertet_IP_Scanner.10Cyde

= ENIPScannerServiceTask (IEC Tasks)
] Etherhet_IP_Scanner ServiceCyde

=-§ MainTask (IEC-Tasks)
] pic_rre

= [ Ethernet (Ethernet)

= _Etherdiet IP_Scanner (EtherNet/TP Scanner)
ASTIEIP (AST1ETF)

Devices. - 1 x [{ EtherNet_1P_Scanner " AsTIEIR x
Unitied22 -
Fault diagnosis
[ Device (CODESYS Control Win V3 x64) "
Connection Name _ RPI (ms)  O-->T Size (Bytes)  T-->0 Size (Bytes) _ Proxy Confi Size (Bytes) _ Target Config Size (Bytes) __ Connection Path
=Bl pic Loge (ms) (Bytes) (Bytes) Xy (Bytes) (Bytes)
o - General 1:Exdusive Owner 50 504 504 200 20 04 248D 2C 9B 2C 8C
€} Aplication

Assemblies

User-Defined Parameters

Log

EtherNet/IP /0 Mapping

Edit Connection
General Parameters

Connection Path 2004 249D 2C 95 2C 9C

Cancel

Trigger type cyclic ~
EtherNet/IP [EC Objects Transporttype  Excusive owner

Status Scanner to Target (Output)

Information

Proxy config size (bytes) 0

Target config size (bytes) 200

Connectiontype  Point to Point.

Connecinnnriorite  Schedled

RPI(ms) 50 B

Timeout multiplier 4 ~

Target to Scanner (Input)

Connection type | Foint to Point. ~

Cannectinnnriarite Schadiled
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See Table 6-2 Number of bytes occupied by I/O modules for the O->T size (bytes) and T>O size
(bytes).

Type Model Slot T- O size (Bytes) O-T size (Bytes)
AS71EIP 0 4 0
AS71DI32 4
AS71THC4 16
AS71AIN4 8
AS71A0U4 0
AS71INO2 34
AS71DI16
AS71DT16
AS71DORS8
AS71RTD4
AS71D032
AS71D0O16
Summary 86 28

o OO |Oo

-
o

I/0 module

(N |~ |WI|N =

—
(o))
N~ lOoOINMIN(O

_ [
- O
o

Calculate based on the preceding table: O>T size (bytes): 36
T->O0 size (Bytes): 88

Enter the parameters in the corresponding fields as shown in the figure below, then click OK.

Devices - 8 x| [ cheetiPseme [ ASTIEP x
Untitled22 - -
Fault diagnosis
ﬂj é}v‘.ﬁf C(fﬂo;[ssvs Control Win V3 x64) < Connection Name  RPI(ms)  O-->TSize (Bytes)  T--»0 Size (Bytes)  Proxy Config Size (Bytes)  Target Config Size (Bytes)  Connection Path
2} Application General sExchsive Owner 50 04 504 20 2042490 2098 20 5
(@ vibrory Manager Connections
PLC_PRG (PRG)
= Task configuration Assemblies
= & ENIPScamnerIOTask (IEC-Tasks)
8] EtherNet_IP_Scanner. 10Cyde User-Defined Parameters B
= & ENPScamnerServiceTask (IEC-Tasks) General Parameters
] EtherNet_IP_Seanner ServiceCyce Log -
= 3 ManTask (1c Tasks) Connection Path 20042490 2C 96 2C 9C Cancel
8) pLcre EtherNet/IP /0 Mapping
. Ethernct (Etermet) Triggertype Cydic - RPI(ms) 50
=@ Etherhet_1P_Scamer (Ethertiet/IP Scanmer) BT PE TS Trensporttype  Exchsive omner Timeout muliplier 4 -
ASTIEP (ASTIEP)
=i Scanner to Target (Output) Target to Scanner (Input)
ifarnaton o>t e osemefe_____ |
Proxy config size (bytes) 0

Target config size (bytes) 200

Comnectiontype  Pointto Point Connection type  Point to Point v
Connectionpriority  Schedued Connectionpriority Scheduled 3
_ _ Elp String
Fixed/Variable Fixed Fixed Variable  Fixed
Transferformat  32bitunjide Transfer formet  Pure data
pe of E05 fle
Inbibittime (ms) [0 Whbittmems) 03 E7
Heartbeat multiplier [ serve
| = i erve

Click the Compile, Download, and Run buttons as shown in the figure below.

S E & v [ Y =3 o Application [Device: PLC Lagic] . LY > |HE

Devices - X% [T Etherhiet_TP_Scanner ([ As71EIP x
Untited2? -
Fault diagnosis

Device (CODESYS Cantrol Win V3 x54)
mlaeﬂw:fc(L eI Connection Name ~ RPI(ms) | O-->T Size (Bytes)  T--»0 Size (Bytes)  |Proxy Config Size (Bytes)
= ogic

=&} Application Eeaa LExdusive Onner 50 36 a8

i Library Manager

Connections
PLC_PRG (PRG)
=8 Task Configuration et
=% ENIPScannerOTask ([EC-Tasks)
] EtherNet_IP_Scanner.I0Cyde User-Defined Parameters
= g5 ENIPScannerServiceTask (IEC Tasks)
) Etheriet_IP_Scanner.ServiceCycle Log
=g MainTask (IEC-Tasks)
B plc_pRe EtherNet/IP /0 Mapping

=[] Ethernet (Ethernet)
= [ EtherNet_IP_Scanner (EtherNet/IP Scanner)
[ AsTIEP (AS71ER)

EtherNet/IP IEC Objects

Status

Step 12 Configuration is completed and the PLC program can be written and verified.
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6.5 Modbus TCP configuration

Configuration

6.5.1 Astraada A-Series 10 Studio configuration example

This section describes how to use the Astraada A-Series |0 Studio software to configure Modbus TCP for
the AS71TCP communication coupler, including steps such as configuration reading, IP address setting,

module parameter configuration, and configuration writing. Before configuration, power on the AS71TCP
and connect it to the PC using a Type-C cable.

1. Configuration reading
Step 1 Click Device Scanning > Refresh, and select the COM port corresponding to the device.

Step 2 Click Get Config. The software will automatically load the slot numbers and version information of
each module in the configuration.

— o X
= File New Project [ Save Project  Download Project] EQ Device Scanning | |, | g Firmware Upgrade [EL Operation Log | &} Language @ Help [ Tip
B3 Device Scanning X
[~ NewProject 3 -
— =) Bl
AS71D0O32
@ connect 24V power © connect device by USB @) select the COM in ComboBox ASPIDORS
Step 1 Step 2 Step 3 ASTIDT16
Confirm device is connected according to the procedure to properly scan for module configurations. AS71DT08
~ Analog Modules
Step 3: Select the correct COM ASTIAING
Com:  COMG v || Refresh | N qalil} AsST1AOU4
AS71AIVE
Slot Module Name: Module Number FPGA MCu AsTIAICE
1 ASTIDT16 0x16315072 iy \
E ASTITHCA
2 AST1AING 016315081 V104 J (
3 ~ Counting and position measi
3 ASTIAOU4 016315089 V104 A
4 AS71DI32 016315053 V104 \ Process Moritor = Iz = -
5 AS71DOR8 16315069 V104 V0 | -
Astraada A-Series 10 Studio v1.5.02 -8 x
= File New Project [ Save Project g Download Project EQ Device Scanning | /|, | && Firmware Upgrade [ Operation Log | é} Language @ wHelp [ Tip
[ e Installation Information =

gnnected] COM

v Mod AS7ITCP [ Device Repository

« Adapters
ASTIETC
ASTIPNS
ASTIEIP
ASTITCP

- Digital Modules
AS71DIG
AS71DI32
AS71DO16
AS71DO32

TAS71DT16
2ZASTTAINA
3:AST1AOU4
4AS71DI32
5:AS71DOR8

: AS71DORS
Consumption: 664W  Size: W*HD=125"105"95(mm) ! ! AS71DT16

Base Information —  Configuration Parameters —  Wiring Diagram —  Network Settings _ —

10 Address Mapping Process Monitor —  log —

104, 23
02 101,05, 15 0423 103, 06, 16, 23 Tnput 103, 06, 16, 23 0423
name Input(Bt)  Output (5t) Input (Word)  Output (Word) (Word Output (Word) Tnput (Word)
offset:0 offset:0 offset offset offset:4096  offset:4096 offset192
o 0o a1 a0 0o Diag

.
-

2 AS71AIN4 0~3

3/ AS71AOU4 0~3 )
4 as7i0rs2 16047 12 B

5| As71DORS 1631 1 1n

2. IP configuration

Step 1 Click Network Settings. In this interface, the current Ethernet configuration information can be
read and modified.
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Step 2 Click the Get Config button to read the current IP address, subnet mask, and other device
configuration information.

Step 3 After entering the IP address, subnet mask, and gateway, click OK. The settings will take effect
after the device is powered on again.

Astraada A-Series 10 Swudio y1.5.0.2

- o X

= File New Project [&] save Project gy Download Project Q) Device Scanning | 4~ |, | &l Firmware Upgrade [BL Operation Log | 45

453 Language (@) Help Tip

] NewProject Installation Information  — =
[connected] COMG

v T ASTITCP

[ Device Repository

~ Adapters
T:AST1DT16 ASTIETC
2AST1AING ASTIPNS
ASTIEIP
3AST1AOU4 ASTITCR
AASTIDIZ2 - Digital Modules
ASTIDING
5:AS71DORS ASTIDIZ2
ASTIDO16
AS71D032
ASTIDORS
Consumption: 664W  Size: W*H*D=125105*95(mm) @ x
ASTIDTI6
BaseInformation —  Configuration Parameters  —  Wiring Diagram  — 10 Address Mapping =  ProcessMonitor —  log — =
Current Ethernet Configuration Ethernet Configuration
Auto Aute
O Static O Static
2 192.168.1.20 :
Mask: 2552552550 Mask:

Gateway: 192.1681.1 Gateway:

3. Module parameter configuration

On the left, you can select modules of different slots to enter the Configuration Parameters
interface, and configure channel parameters as required. The modified parameters will be

downloaded to the coupler together with the Download Project operation, and the coupler will store
the configuration information.

Astraada A-Series |0 Studio vy15.0.2

— o X
= File New Project H Save Project L‘A Download Project Q Device Scanning | N G \ :!‘ Firmware Upgrade @ Help Qj Tip
] :‘:::‘:m coms R e e . -
v Mod ASTITCP AS71TCP [ Device Repository
— ~ Adapters
1:AS71DT16 . ASTIETC
2AST1AINA AST1PNS
ASTIEIP
4AST1DI32 ~ Digital Modules
AS71DI16
5:AS71DOR8 i,
AS71DO16
AS71D032
AS71DOR8
Consumption: 6.64W Size: W*H*D=125*10595(mm) x1 AS71DT16

Base Information  — [ I C e Wiring Diagram ~ —  Network Settings = |0 Address Mapping

Channel 0 Channel 1
Enable Fault Detection Enable Fault Detection
‘Ccnﬁg Mode: -10~10V(-20000~20000) v >Ccnﬁg Mode: -10~10V(-20000~20000) v

Output Status Output Status

Holding Holding
© Resetting © Resetting
Presetting Presetting
Channel 2 Channel 3

4.  Configuration writing
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Step 1 When all modules have been configured, click AS71TCP > Download Project.
Step 2 Click Refresh to confirm that the device connection is normal.
Step 3 Click Downlo to write the configuration settings and module configurations to the coupler.

#Note: If the configuration information does not match the actual configuration, the SF indicator on the
coupler will illuminate to indicate a configuration mismatch. Please carefully verify that the configuration
information on the left side of the interface above matches the actual configuration.

Astraada A-Series 10 Studio v1.5.02

— a X
File New Project [ Save Project | # Download Project | X9 Device Scanning | 4\ |, | && Firmware Upgrade (?® Help Tip
] NewProject Installation Information = .
EH Device Repository
PAY AS71TCP
s « Adapters
1:AS71DT16 e
2AST1AINA ASGIPNS
ASTIEIP
3:AS7T1A0U4 A
4:AS71DI32 ~ Digital Modules
AS71DI16
5:AS71DOR8 AS71DI32
AS71DO16
AS71D032
AS71DOR8
X . :
Consumption: 6.64W Size: W*H*D=125*10%% @R x1 AS71DT16
Operation succeeded.
Base Information  — Configuration Paramete s | - Network Settings ~ — 10 Address Mapping — v
There are no parameters that need to be set
5. Address mapping table
Refer to Appendix B Address mapping table description for operation.
Astraada A-Series 10 Studio v150.2 — o X
— File New Project [ Save Project gy Download Project 9 Device Scanning | /[ N B Firmware Upgrade [BL Operation Log | @ Help [ Tip
[ NewProet Installation Information = -
[connected] COMG 5 Device Reposit
v " ASTITCP LY As71TcP ice Repository
sormasas ‘ = Adapters
1:ASTIDTIE ASTIETC
2AST1AINA ASTIPNS
AST1EIP
FASTIAOU4 ASTITCP
AASTIDIZ2 ~ Digital Modules
AS71DI6
5:ASTIDORS ASriDIE2
AS71DO16
. n AS71D032
Consumption: 6.64W Size: W*H*D=125*105"95(mm) ( x1
AS71DORA
Base = & ~ WiringDiagram —  Network Settings A Process Monitor =
:02 :01, 05, 15 04, 23 103, 06. 16, 23 :04, 23 :03. 06, 16. 23 04, 23
Input (Bit) Qutput (Bit) Input {Word) Output (Word) Input {Word) Output (Word) Input {Word)
name offset:0 offset:0 offset:D offset: offset: offset:4095
DL DO AL AD DI DO Diag
S S S S S,
2 AST1AING 0~3 14
3 AST1ACU4 0~3 5~8
4 AS71DI32 16~47 12 9
5 AS71DORS 16~31 1 10

6.5.2 Module configuration application example

6.5.2.1 CODESYS configuration example
1. Environment preparation

Perform the configuration operation according to the Astraada A-Series IO Studio setup.

Step 1 Power on the coupler and connect the network cable to the computer.
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Step 2 Ensure that the IP address of the coupler and the IP address of the computer are in the same
subnet.

Step 3 Pre-install the following software on the PC: CODESYS V3.5 and CODESYS Control Win V3 - x64
SysTray.

2. Creating a new project

Start CODESYS, click File > New Project, enter the project name, and click OK to complete creation, as
shown below.

|] New Project X
Categories Templates
{1 Libraries e i
{1 Projects . I = E
Empty project  HMI project Standard Standard
project project w...

A project containing one device, one application, and an empty implementation for PLC_PRG |

Name |Untit|ed34 |

Location |D:‘,shm‘n,-:ode5yswork V|

3. Scanning network
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Step 1 Start the PLC using CODESYS Control Win V3 - x64 SysTray. Locate CODESYS Control Win V3 -

x64 SysTray in the lower-right corner of the computer, right-click it, and select Start PLC.

Step 2 Double-click Device (CODESYS Control Win V3 X64) in the left navigation tree of CODESYS, and
then click Scan Network.

Step 3 In the scan results, select the target device and choose the correct controller network path, as

shown below:

Devices v # x| @ pevice x
e i - [5ean Network... ]| st Devi
C ti Setti can Network... ateway evice
= Device (CODESYS Contral Win V3 x64) | | ommunication Settings | |
= Bl mcLogc Applications

= £} Application
i) Library Manager
B pic_prG (PrG)
= (& Task Configuration
=8 MainiTask (IEC Tasks)
&) PLC_PRG

Backup and Restore

Files

Log

PLC Settings

PLC Shell

Users and Groups

IP-Address:
localhost

Select the network path to the controller:

Gateway

0108942-5HM

A——— = 414 Gateway-1(scanning...) mi::;:;;z ~
Symbol Rights Device Address:
0038
IEC Objects
Block driver:
Task Deployment uDP
Status Encrypted
\Communication:
Information TLS supported
Number of
ichannels:
A
- 'Serial number: o
Messages - Total 0 error(s), 0 warning(s), q ’—
Caneel
| Description
4. Adding devices (Add Ethernet, Modbus TCP Master, and Modbus TCP Slave)
After the devices are successfully added, the interface appears as shown below:
Devices *~ 0 X
=5 Uhsitled34 -
= ﬂi Device (CODESYS Control Win V3 x64)
=-E PLC Logic
=L} Application
m Library Manager
b PLC_PRG (PRG)
= @ Task Configuration
= @ MainTask (IEC-Tasks)
& PLC_PRG
= ﬂi Ethernet (Ethernet)
= ﬂi Modbus_TCP_Master (Modbus TCF Master)
E‘] Modbus_TCP_Slave (Modbus TCP Slave)
®  Ethernet configuration
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Click Ethernet (Ethernet) > General > Interfaces to configure the parameters, as shown below.

Devices -~ 3 X (f Device () Ethernet x [ Modbus TCP Master
=[] Unttled34 S
Genaral
= [ Device [connected] (CODESYS Control Win V3 x64) Interface
=-EJ| PLC Logi
DHO AW o Log IP address 192 168 . 1 .22
g pplication
T — —_— Subnet mask 255 . 255 . 255 . O

[ pLc_prG (PRG)
= ([ Task Configuration
= ¢ mainTask ([EC-Tasks)
@ PLC_PRG

=| ([ Ethernet (Ethernet)
= [ Modbus_TCP_Master (Madbus TCP Master)

[ Modbus_TCP_Slave (Modbus TCP Slave)

Ethemet Device /O Mapping

| Ethernet Device IEC Objects

| Information

B Modbus TCP slave configuration

1. Configuring the network

Defaultgateway | 0 . 0 . 0 . 0

[] Adjust operating system settings:

Interfaces
Nane Deseription IF address ~
Ethernet Adepter3 Realtek PCIe GBE Family Controller 172.16. 167.56
Ethernet Adapter 2 ASIX AXE8179 USB 3.0 te Gigabit Ethernet Adapter 192 168.1.222
Eluectooth Hetwork Adapter Bluetooth Deviee (Personal Ares Network) 0.0.0.0
VirtualBox Host-Only Network |VirtualBox HostOnly Ethernet Adapter 192, 168.56. 1
Vibxare Neteork Adepter Vinet! Wware Virtusl Ethernet Adapter For Vinetl 192,168 220 1 v

IP address 192. 163 . 1 . 222
Subnet mask 265 . 255 . 255. O
Default gatewsy O 0.0 o

MAC address 20: 7B:D2:D4: AD: 12

Click ModbusTCP_Slave (Modbus TCP Slave) > General, and set the Slave IP address, Response

timeout, and Port.

Devices = & x| [ vevie [[f) Ethemet |[f] Modbus TP Master ] Modbus_TCP_Slave x
= 5] untideds? =T
= [ Device (CODESYS Control Win V3 x54) o= ] ModbusTCP
=B pLCLog Modbus Slave Channel Slave IP address 192 . 168 . 1 10 "I]I]BIIS
=&} Application

] Library Manager
[ pLc_PrG (RE)
=-(Bd Task Configuration
=g MainTask (IECTasks)
&) pLc_PRG
= [ Ethemnet (Ethernet)
= [ Modbus_TCP_Master (Modbus TCP Master)
|ﬂ1 Modbus_TCP_Slave (Modbus TCP 5IavE)|

2. Configuring the channel

Modbus Slave Init
ModbusTCPSlave Parameters
ModbusTCPSlave IEC Objects
Status

Information

Response timeout (ms) 1000

Port 502

Step 1 Use the Astraada A-Series |10 Studio tool to view the system topology and the I/O module address

mapping table. The mapping table lists the function code, offset start address, and corresponding
monitoring address range of each module, as shown below.

02 01, 05, 15 04, 23 03, 06, 16, 23 04, 23 03, 06, 16, 23 04, 23
Input (Bit) Output (Bit) Input {Word) Qutput {Word) Input (Word) Output (Word) Input (Word)
name offset:0 offset:0 offset:0 offset:0 offset: 4096 offset: 4096 offset:5152
DI Do Al AQ DI Diag
ASTIDT16
2 ASTIAING 0n~3 1
3 AST1AOU4 0~3 S
4 ASTIDI32 16~47 12 9
5 ASTIDORS 16~31 10
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Step 2 On the left side of the Modbus TCP_Slave page, click Modbus Slave Channel, and then click Add

Channel. A configuration window for Channel 0 will pop up, as shown below.

[ Device [ Ethernet
General

Maodbus Slave Init
ModbusTCPSlave Parameters
ModbusTCPSlave IEC Objects
Status

Information

[{l Modbus_TCP_Master [} Modbus_TCP_Slave X

Mame Access Type Trigger READ Offset

Channel

Error Handling WRITE Offset

Length

Comment

Accesstype Read Holding Registers (Function Code 3)
Trigger Cydic ~ | Cydle time (ms)
Comment [

READ Register

Offset [ox0000

Length 1

Error handling  |Keep last Value v

WRITE Register

Offset 0x0000

Length 1

Move Up Move Dovmn

|

Step 3 For the following digital input modules: AS71DT16 and AS71DI32, the DI (Input Bit) function code
is 02, and the offset address is 0x00. The address ranges are 0-15, 16-47 totaling 48 bits. In the
Channel 0 configuration window, set the Access type to Read Discrete Inputs (Function Code 2),
set the READ Register Offset to 0 and Length to 48, and click OK, as shown in the following figure.
(You may also customize the offset address and length according to actual requirements, referring
to the 1/0 module address mapping table.)

Maodbus Channel

Channel

Name Channel 0

Access type I Read Discrete Inputs (Function Code 2)

Trigger Cydic

Comment

~ | Cycle time (ms)

READ Register

Offset a

Length 43

Error handling Keep last value

\WRITE Register
Offset 4096
Length 1

Cancel
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Step 4 For the digital output modules AS71DT16 and AS71DORS8, when using the Output (Word) write
function, the corresponding address range is 0-1, the write register offset is 4096, and the length
is 2. Select Write Multiple Registers (Function Code 16) as the access type to configure Channel
1, as shown below.

(] Modbus_TCP_Server x

General Name Access Type Trigger READ Offset  length  EmorHandling  WRITEOffset  Length  Comment
0 Channel0  Read Discrete Inputs (Function Code 02)  Cydlic, t#100ms 1620000 48 Keep last value
Modbus Server Channel
Modbus Server Init B
Channel
ModbusTCPServer Parameters
Name Channel 1
ModbusTCPServer [/O Mapping Accesstype Iwme Multiple Registers (Function Code 15) "I
ModbusTCPServer IEC Objects Trigger Cydic v Cydetime(ms) 100
Comment
Status
READ Register
Information Offset —
Length 1

Errorhandling  Keep last value

WRITE Register
Offset 4096 ~]

Length 2

#Note: If the Output (Word) write function is used, it is not allowed to perform Output (Bit) write
operations simultaneously. Otherwise, multiple write sources may access the same output point, which will
cause conflicts.

Proceed to configure the remaining channels as follows:

m Modbus_TCP_Server X

General Name Access Type Trigger READ Offset Length  ErrorHandling ~ WRITE Offset Length  Comment
0 Channel 0 Read Discrete Inputs (Function Code 02) Cydic, t#100ms 160000 a3 Keep last value

Modbus Server Channel
1 Channel 1 Write Multiple Registers (Function Code 16)  Cydlic, t£100ms 16#1000 2

o S e T 2 Channel 2 Read Input Registers (Function Code 04) Cydic, t#100ms 16#0000 4 Keep last value
3 Channel 3 Wirite Multiple Registers (Function Code 18) Cydic, t#100ms 16#0000 4

ModbusTCPServer Parameters

ModbusTCPServer If0 Mapping

ModbusTCPServer IEC Objects

5. Verifying

Step 1 On the left side of the Modbus_TCP_Slave page, click ModbusTCPSlave I/O Mapping to monitor
the 1/0 modules. In the lower-right corner of the interface, select Enabled 1 for Always update
variables, as shown below.

Devices - 3 X [{] Modbus_TCP_Server X -
Untitied22 - N N "
[ Device (CODESYS Contral Win V3 x64) General Find Filter Show all + &k Add FE for [0 Channel. |
=k PLC Lagic S Variable Mapping  Channel  Address  Type Unit  Description
=17 Application E o ] Channel 0 %IB0 ARRAY [0..5] OF BYTE Read Discrete Inputs
) Lorary Manager Madbus Server Init E ) Channel 1 %QWO  ARRAY [0..1] OF WORD Virite Multiple Registers
PLC_PRG (PRG) ] Channel 2 SLIW3 ARRAY [0..3] OF WORD Read Input Registers
=@ Task Configuration ModbusTCPServer Parameters ®-T Channel 3 SRQW2 ARRAY [0..3] OF WORD Write Multiple Registers

=% MainTask (IEC-Tasks)

=/ [if] Ethernet (Ethernet)
=) Modbus_TCP_Client (Modbus TCP Client) ModbusTCPServer [EC Objects
[ Modbus_TCP_Server (Modbus TCP Server)

Status

Information

Reset Mapping Always updatevariables | Enabled 1 (use bus cyde task if not used in any task); - I
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Step 2 On the menu bar, click Build > Build to start the compilation process.
Step 3 On the menu bar, click Online > Login or click the login icon to log in.

Step 4 On the menu bar, click Online > Multiple Download, select Always perform a full download,
and click OK.

Step 5 Click the start icon to perform the verification test.

Output verification: modify the output values and observe the results:

Devices ~ B X | ([ Modbus_TCP_Server x[|[fJ Device | [[] Ethenet | [f] Modbus TCP_Clent
Lntiec22 3 =
- [l T General Find Filter Show all ~ b Add FBor 10 Channel... * Go tolnstance
s aﬂgc Logic o A Van::\e Mapping Cc:anne\ Address Type Current Value  Prepared Value Unit  Description
Application arnel 0 #1850 ARRAY [0..5]OFBYTE  Orly subelements updated Read Discrete Inputs
() Lirary Marag: Modbus Server Init ) ChamelOf0] %4180 BYTE 0 Read Discrete Inputs
PLC_PRG (RG) ey CharmelO[1]  %B1 BrTE o Read Discrete Inputs
= (& Task Confguration MadbusTCPServer Parameters ] Chamnelo[)  wis2 BrTE 0 Read Discrete Inputs
= 5 MainTack (EC-Tasks) ety Chamnelofz] B3 BrTE 0 Read Discrete Inputs
&) pLc PR ModbusTCPServer /0 Mapping w CharmelO[4]  %IB4 BTE o Read Discrete Inputs
=% ({J Ethemet (Ethemet) ) ChomelOls]  %IB5 BITE 0 Read Discrete Inputs
=5 () Modbus TeP_Client (Modbus TCP Client) Crr S ) Chanel 1 QUi ARRAY [0.. ] OF WORD  Orly subelements pdated Virite Muitple Registers
% [ Modbus_TCP_Server (Modbus TCP Server) FL Charnel 18] %QWO WoRD 0 0x 1000
Ses ) Chamel 1] %QW1  WORD 2 ox1001
b Bitt wQx21  BOOL
" Bz %Qe2  soo, [
"® Bit3 %Qx23  BOOL
3 Bit4 wQxz4  BOOL
& Bits %Q2.5  BOOL
e Bit6 %QX26  BOOL
b Bit7 %Qx27  BoOL
& 6its %Q.0  BOOL
e Bit9 %Qx31  BOOL
b Biti0 %Qxs2  BoOL
& Bit11 %Q3.3  BOOL
" B2 %Qxa  BoOL
"¢ Bit13 %QX35  BOOL
"% Bit14 %Q36  BOOL
e Bit1S %QX37  BOOL

6.5.2.2 Modbus Poll example

1. Environment preparation

Perform the configuration operation according to the Astraada A-Series |10 Studio setup. Power on the
coupler and connect the network cable to the computer. Ensure that the IP address of the coupler and the

IP address of the computer are in the same subnet. The Modbus Poll software must be pre-installed on the
PC.

2. Module connection

Step 1 Open the Modbus Poll software. The main interface is displayed as follows.

] Madhus Poll - Mbpal r

Fle Edil o e Solup Funcbiorm Displap View Window  Help
OFE & » T~ 2 10606151617 22 23 [Te | § K
[ hetpndin Ere=

Te=lrErr=kiD=1F=14 3R = 10ms
90 conrechion

| Ehas e Llas! Q0010 slas 00020 Ahs-l [ dal
o o

1
2|
3
Il
5|

£

Frr Halp press F1, 1152.168.1.25]; 500

Tx = 0: Indicates the number of data frames sent to the master node, currently 0.

Err = 0: Indicates the number of communication errors, currently 0.

ID = 1: Indicates the device address of the simulated Modbus slave device, currently set to 1.
F = 15: Indicates the Modbus function code in use, currently function code 15.

SR = 10 ms: Indicates the scan cycle; the red text shows the current error status.
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"No Connection": Indicates that the connection has not been established.

Step 2 Click Connection > Connect in the menu bar to open the Connection setup window. In the

Connection options, select Modbus TCP/IP, which is the communication protocol used by
Modbus TCP. Enter the IP address of the coupler in the IP address field, and then click OK, as
shown below.

Y Modbus Poll - Mbpoll - O X
p

File Edit Connection Setup Functions Display View Window Help

DEHESE|%|T |5 & 1 0506515179 salrcall 2 w0

Connection Setup *
Mbpolll ‘
MX=0Er=0D=1F=15 SR=10ms| _ormecton
Mo connection | Modbus TERAR ]
- Cancel .
Alias 00000 Serial Settings |—‘ Alias oo™
: I | EE B (e -
SIRTU (1 ASCH
1 0 900 Baud . .
z o Fesponse Timeout
atabits
3 0 1000 Jrn]
4 0 [EvenPaiy
3 a Dielay Between Polls
15topBit Advanced. | [B | [ms]
6 0 v
< Remote Modbus Server > .
IP Address or Nads Mame
[19216871.28 -
Server Port Connect Timeout @ IPvd

[ms] OIPve

For Help, press F1. [192.168.1.25]: 502

Step 3 After the connection is successful, the Tx value will continuously increase. The interface is shown

3.

below.

ﬂ Modbus Poll - Mbpoll [m]
File Edit Comnection Setup Functions Display WYiew Window Help
O & |7 (=5 0 |os061516 172223 Tc el § l'?|

Mbpallt [=1=]=]
%= 4T3 Emr =0 ID =1 F = 1% SR = 10ms

Alias 00000 Aliag

:
E
:
H
8

=

| o [~ o | & [ ]|= =
o0 o oo oloo oo

(= =T =T =T =T = IR =T = T =]
2 a8 a o a o a o

Far Help, press F1. [192,168.1.25]; 502

Channel configuration and monitoring

Step 1 With the Astraada A-Series 10 Studio software, you can view the I/O module address mapping

table of the system topology. This table shows the function code, offset start address, and
monitoring address range corresponding to each module, as shown below.

02 :01, 05, 15 04, 23 :03, 08, 16, 23 104, 23 :03, 06, 16, 23 04, 23
Input (Bit) Output (Bit) Input (Word) Qutput (Word) Input (Word) Qutput (Word) Input (Word)
nams offset:0 offset:0 offset:0 offset:0 offset: 4096 offset:4036 offset:3192

DI oo AL AD DI Do Diag

2 AST1AING O~3 1~

3 AST1AOU4 0~3 S

4 ASTIDI32 16~47 1m2 9

5 ASTIDORS 16~31 1 10
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Step 2 Based on the table above, configure the channels sequentially.

®  Function code 2, Input (Bit) offset: 0, length: 48

Slave ID: OK
Function: | 02 Read Discrete Inputs [1x) v Cancel
Address: D Protocol address. E.g. 10011 -> 10
Quantity:

Scan Rate: [ms] Apply

Disable
[] Read/wiite Disabled
[[] Disable on error Read/wiite Once
View
Fows
@10 O2 OO0 O100 O Fitto Quantity
[ Hide Alias Columns ] PLC Addresses (Base 1)
[] Address in Cell ] Enron/Daniel Mode

®  Function code 15, Output (Bit) offset: 0, length: 32

Slave ID: oK
Function: 15 Write Multiple Coils v Cancel
Address: D Protocol address. E.g. 10011 -> 10
Quantity:

Scan Rate: [ms] Apply

Disable
[C] Read/wiite Disabled
[] Disable on error Read/wiite Once
View
Rows
@10 O20 O50 O100 O Fitto Quantity
[[] Hide Alias Columns [C]PLC Addresses [Base 1)
[] Address in Cell [ Enron/Daniel Mode

®  Function code 04, Input (Word) offset: 0, length: 4

Slave ID: oK
Function: |04 Read Input Registers (3x) v Cancel
Address: D Protocol address. E.g. 30011 > 10
Quantity: I:]

Scan Rate: [ms] Apply

Disable
[[] Readwite Disabled
[[] Disable on emor Read/write Once
View
Rows
@10 Oz O50 O100 O Fitto Quantity
[ Hide Alias Columns [C]PLC Addresses Base 1)
] &ddress in Cell [C] Erron/Daniel Mode
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®  Function code 16, Output (Word) offset: 0, length: 4

SlavelD: [1 | oK

Function: | 16 Write Multiple Registers v Cancel

Address: Protocol address. E.g. 40011 -> 10

Scan Rate: [ms] Apply

LI
Quantity: D

Disable
[[] Readwiite Disabled

["] Disable on ermor ReadMwrite Once

View
Rows

@10 Q20 Os5 O100 O Fitto Quantity

[C]PLC Addresses (Base 1)
[C] EnronsD aniel Mode

[ Hide &lias Columns
[] &ddress in Cell

#Note: The Input (Word), offset: 4096 and Output (Word), offset: 4096 areas are Word-level mapping
interfaces for digital signals. They correspond to the same signals as Input (Bit), offset: 0 and Output (Bit),
offset: 0. They should generally be used as needed, and simultaneous Bit and Word access should be
avoided. Concurrent write operations to the output signals may cause conflicts.

Step 3 Configure the diagnostic information as follows:

Function code 04, Input(Word), offset: 8192, length: 11

SlaveD: [1 | oK
Function: | 04 Read Input Registers [3x] Cancel
Address: Protocol address. E.g. 30011 -> 10
Quantity:

Scan Rate: [ms] Apply |

Disable
[ Read/white Disabled

[T] Disable on error

Read/wiite Once

View
Rows

@10 O20 O50 O100 O Fitto Quantity

[C]PLC Addresses [Base 1)
] Enron/Daniel Mode

[[] Hide &lias Columns
[] Address in Cell
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7 Commissioning

7.1 Overview

This chapter describes the use of commissioning tools and methods to ensure the stability and reliability
of the I/O system in actual applications, and to quickly identify and eliminate potential problems during
system commissioning and operation. This chapter is applicable to commissioning personnel, system
integrators, and maintenance engineers with basic knowledge of automation systems.

7.2 Commissioning preparation

7.2.1 Commissioning requirements

Type Description
Operating i dows 7, Windows 10, Windows 11
system
c cati
OMMUNICALON) )op_c (USB-A <-> USB-C cable must be used)
interface

Power supply |24V

AS71DI16, AS71DI32, AS71DO16, AS71D032, AS71DORS, AS71AIN4, AS71RTD4,
Module AS71THC4, AS71BRG1, AS71BRG2, AS71AIV8, AS71AIC8, AS71AOU4, AS71DT16,
AS71ANO2, AS71IN02, AS71INO1, AS71INO1, AS71COM2, AS71PUOC, AS71PWRR

7.2.2 Operating precautions

Item Description

When upgrading the coupler firmware, the USB cable must be connected
first, and then the power supply must be turned on. Incorrect connection
order may cause upgrade failure.

Coupler firmware
upgrade sequence

Module operation |When performing operations such as module scanning, firmware upgrade, or
connection parameter download, the power supply must be connected first, and then the
sequence USB cable must be plugged in; otherwise, modules may not be recognized.

Some configuration changes or operations (such as firmware upgrade,
module upgrade, or IP address modification) require a power cycle to take
effect. Follow the prompts in the software carefully.

Each coupler can connect up to 32 modules. When the total power
consumption of the modules exceeds the output capacity of the coupler, a
power feed module must be added to ensure stable system operation.
When connecting the coupler via USB, ensure that the correct COM port is
selected to avoid communication failure caused by incorrect port selection. It
is recommended to operate only one coupler device at a time.

Power-off restart
effect prompt

Coupler module
capacity limitation

USB port selection
recommendation
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7.3 Module identification and project configuration

7.3.1 Creating and opening a project
m  Creating a new project
1. Click the New Project button in the menu bar to open the corresponding window.
2.  Enter the project name and select the save path, then click OK to create a new project.

Astraada A-Series 10 Studio v1.50.2

— File New Project |[B) Save Project h'g Download Project Q Device Scanning | NP \',-! Firmware Upgrade [ O

ﬁ NewProject
[connected] COMG

stallation Information  —

Project

' New Project — X
j

* Project Name:

NewProject

* Save Path:

C\Users\ I | Gcl-ct I

Base Information  — Conf Settings  — .EI'

®  Opening an existing project

Step 1 Click File > Open Project.
Astraada A-Series |0 Studio y150.2

File New Project a Save Project L"A Download Pr

+  MewProject

Er
Save
[=!

Installation Information —

—

’\M NewProject

- Save As

b Open Project

Step 2 In the pop-up window, select the project to be opened and click OK to load the existing project.
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7.3.2 Module scanning and configuration verification

Device scanning can be used to obtain the physical topology information and verify whether all modules
are correctly identified.

Astraada A-Series 10 Studio 1,502 -8 x

= File New Project [E] Save Project g Download Projecy %9 Device Scanning A G f Firmware Upgrade [BL Operation Log | Help Tip

— NewProject
onpected] COM

EY Device S¢ .
B3 Device Scanning [ Device Repository

| < Adapters

ASTIETC
@ connect 24v power © Connect device by UsB © Select the COM in ComboBox
Step 1 Step 2 Step 3 ASTAEIP
Confirm device is connected according to the procedure fo properly scan for module configurations. ASTITCP
~ Digital Modules
Step 3: Select the correct COM ASTIDIT6
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After scanning is completed, you can click the Load button to load the module into the project, thereby
creating a project that can be saved and facilitating subsequent operations such as parameter editing and

download.

Astraada A-Series |0 Studio vy1.5.0.2
= File New Project [ Save Project ¥ Download Project £ Device Scanning | /\ Gl B Firmware Upgrade [® Operation Log |

ﬁ NewProject Installation Information ~ —
[connected] COM6

v T ASTATCP Pay As71TCP
T:ASTIDT16
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LASTIDIZ2
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Consumption: 6.64W Size: W*H*D=125*105%95(mm) @ x1
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7.3.3 Module management

®  Adding a module

To add a module, double-click the corresponding module in the Device Repository or drag the module
into the software view.

Astraada A-Series 10 Studio y150.2 — O X
= File New Project [] Save Project g Download Project £ Device Scanning | /N |, | &8 Firmware Upgrade & Operation Log | @ Help [ Tip
Lo S :
conn
Device R it
v Mod ASTITCP Py As71TCP El]Device Repository
Gy |~ adapters
1:AS71DT16 ASTIETC
2AST1AINA ASTINN
ASTIEIP
3ASTIAOU4 il
A:AS71DI32 ~ Digital Modules
AS71DI16
5:AS71DOR8
6:AS71DT08 4 € A 4 AS71DO16
. : ‘ - ; AST1D032
7:AS71DO16 Consumption: 836W  Size: W*H*D=150*105"95(mm) x1 A ibaRE
Base = Configurati ~  WiingDiagram =  NetworkSettings — |0 AddressMapping = Process Monitor = =
Channel 0 Collapse »
00 Output Status 01 Output Status 02 Output Status 03 Output Status

®  Adjusting module order

When selecting a module in the project tree, you can adjust the module order using the move up and
move down buttons.

When selecting the configuration window in the Installation Information pane, you can adjust the
window order using the left and right arrow keys or through the right-click menu.

Astraada A-Series 10 Studio y15.0.2

= File [E3 NewProject [B) Save Project y¥ Download Project ¥ Device Scanning || &l Firmware Upgrade [, Operation Log |

ﬁ NewProject
[connected] COM6

v Mod AS71TCP AS71TCP
1:AS71DT16

Installation Information —
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5:AS71DOR8
6:AS71DT08

7:AS71D0O16 Consumption: 9.18W Size: W*H*D=175*105*95(mm) 5 ox1
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Base Information — Configuration Parameters Wiring Diagram — Network Settings ~ — 10 Address Mapping —

Channel 0

Filter 0 1000 < [10ps]
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m  Deleting a module

When selecting a module in the project tree, you can delete the module using the Delete key on the

keyboard or through the right-click menu.

When selecting the configuration window in the Installation Information section, you can delete the

corresponding module using the right-click menu.

Astraada A-Series 10 Studio y1.5.0.2

— File

NewProject
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v Mod AS71TCP
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Pr
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Copy Ctrl+C
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Filter 0 1000 < [ops]
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7.4 Parameter configuration and download

7.4.1 Editing parameters

In the project tree interface, after selecting a module or installation information, you can select the
Configuration Parameters tab to edit the corresponding module's parameters. Once you have finished

editing, please remember to save the project.

Save the project promptly after completing the editing to prevent data loss.
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7.4.2 Downloading project parameters

In the project tree, select the coupler and click the Download Project button to download all
configuration parameters to the module.

Astraada A-Series 10 Studio v1.50.2

= File New Project [B] Save Project | Download Project |22 Device Scanning | N gf Firmware Upgrade [BL Operation Log |

[ NewProject
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7.4.3 EDS export

Steps to export the EDS file are as follows:

Step 1 Right-click the coupler and select Export EDS.

Astraada A-Series 10 Studio y15.0.2
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Step 2 In the pop-up window, enter the product name and product code, and then click Export EDS....

Astraada A-Series 10 Studio y150.2

= File New Project H Save Project L"A Download Project Q Device Scanning | T J | ﬁ Firmware Upgrade

h NewProject
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Step 3 Select an appropriate save path.

7.5 Firmware management and log monitoring

7.5.1 Coupler and module firmware upgrade

Firmware upgrade entry: Firmware Upgrade > Adapter Upgrade / Module Upgrade.

When selecting the firmware to be upgraded, note that only one type of module can be upgraded at a
time. You may upgrade modules one by one, or select multiple modules of the same type at a time.
However, different types of modules cannot be selected for simultaneous upgrade. After the upgrade is
completed, be sure to power cycle the device and then continue subsequent operations via USB.

Astraada A-Series 10 Studio v1.5.0.2
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Step 4: Select the required firmware
Adapter Firmware:
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h NewProject
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Module firmware upgrade supports batch operations for modules of the same type only, and a power
restart is required after upgrading. Module firmware upgrade is performed on the modules connected to
the coupler. Select Firmware Upgrade from the menu bar, and then choose Module Upgrade. Follow the
prompts to connect the coupler, select the corresponding COM port, obtain the physical topology, and
display it in the interface.

#Note: Currently, only coupler firmware upgrade is supported, and module firmware upgrade is not

supported yet.

7.5.2 Log viewing

®  Viewing logs

The log records key operation information such as parameter changes and module connections.
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7.6 Online monitoring and signal diagnostics

7.6.1 Starting and exiting online monitoring

®  Starting online monitoring

In the project tree, right-click the coupler, select Online, and choose the COM port corresponding to the
coupler to enter the real-time monitoring interface.

= File New Project [&) Save Project ;'4 Download Project Q Device Scanning | N | =! Firmware Upgrade [ Operat
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"B3SE Information  — Configuration Parameters Wiring Diagram  — Network Settings ~ — 10 Addres

There are no parameters that need to be set

Astraada A-Series 10 Studio y1.5.0.2
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o
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®  Exiting online monitoring

Right-click the coupler/module in the project tree and choose Offline to stop online monitoring.
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7.6.2 Data reading and signal verification

In online mode, select the module to view the real-time status values of input and output.
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7.7 EtherCAT functions and communication commissioning

7.7.1 Communication basic verification

The AS71ETC Coupler is an EtherCAT coupler. Through this coupler, the A-Series expansion modules can
be integrated into a high-speed EtherCAT network. This enables different types of A-Series expansion
modules to be configured as a single EtherCAT slave, helping reduce the number of slave nodes in the

network.

Status indicator diagnostics:

Silkscreen| Status Meaning Commissioning action

®  Check the power wiring and ensure proper module
Coupler 24 V power power connection

Blinking| communication not
in OP state

PWR Off . . -
supply abnormal (@  Measure terminal voltage to verify sufficient power
supply capacity
® Check network cable/switch to ensure physical
Off No EtherCAT connection between master and slave is correct
communication data |®  Verify master IP configuration and ensure slave
node address mapping is correct
RUN ®  Check system consistency

EtherCAT ®  Optimize SDO transfer cycle; if SDO data volume is
large and master performance is insufficient, slave
may remain in Pre-Operational state for a long

time

SF Blinking

Configuration
mismatch

actual  hardware  configuration and

exists

The coupler performs automatic scanning to verify
whether the scanned physical configuration matches the

configuration, and determines whether module damage

network

7.7.2 Object dictionary configuration and mapping verification

According to the definition of standard protocols, device object dictionaries are uniformly classified. All
devices must follow the rules of the protocol for classification.

B Object dictionary structure:

Index range

Description

0x0000-0x0OFFF

Data type

0x1000-0x1FFF

EtherCAT standard communication object dictionary

0x2000-0x5FFF

Manufacturer defined parameters

0x6000-0x6FFF

TxPDO, used to map the output process data of the expansion

module.

0x7000-0x7FFF

RxPDO, used to map the input process data of the expansion

module.

0x8000-0x8FFF

SDO, used for parameter configuration and status feedback of

the expansion module.

0xFOOO—-OxFFFF

Device description area, coupler configuration object dictionary

B Module index dynamic allocation rules:

Each expansion module connected downstream of the AS71ETC Coupler is treated as an independent
module unit. Module configuration parameters, process data (RxPDO/TxPDO), and SDO commands are all
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managed as object dictionary entries.

The module object dictionary index is dynamically allocated using the rule: Base value + slot number x
offset value (n = 0-31). Each expansion module has a predefined base value (see Table 7-1).

Type Calculation formula Offset Example (slot n)
RxPDO mapping | Base value + n x 0x01 1 byte |0x1600+n — 0x161F (n=31)
TxPDO mapping | Base value + n x 0x01 1 byte |0x1A00+n — OxTA1F (n=31)

TxPDO parameter | Base value + n x 0x80 | 128 byte |0x6000 + nx0x80 — 0x6F80 (n=31)
RxPDO parameter | Base value + n x 0x80 | 128 byte |0x7000+ nx0x80 — 0x7F80 (n=31)
SDO parameter | Base value + n x 0x80 | 128 byte |0x8000 + nx0x80 — 0x8F80 (n=31)

Note:
® nrepresents the module slot number (0-31), indicating the slot position of the module.
® The upper address limit for slot 31 is Ox8FFF; exceeding this range may cause communication errors.

Table 7-1 Object dictionary base value distribution for A-Series

Object dictionary
Module RxPDO TxPDO TxPDO RxPDO |SDO configuration| SDO status

mapping | mapping | parameter | parameter parameter parameter
AS71DI16 - 0x1A00 0x6001 - 0x8001 0x8078
AS71DI32 - 0x1A00 0x6002 - 0x8002 0x8078
AS71DOR8| 0x1600 0x1A00 0x6004 0x7004 0x8004 0x8078
AS71DO16| 0x1600 0x1A00 0x6005 0x7005 0x8005 0x8078
AS71AIN4 - 0x1A00 0x6015 - 0x8015 0x8078
AS71AQU4| 0x1600 0x1A00 0x6019 0x7019 0x8019 0x8078
AS71RTD4 - 0x1A00 0x6029 - 0x8029 0x8078
AS71THC4 - 0x1A00 0x602D - 0x802D 0x8078

For example, the actual configuration is as follows.
AS71ETC_ECT_Coupler + AS71DI16+ AS71DORS8 + AS71AIN4+ AS71AOU4+ AS71THC4

According to the object dictionary allocation rules, the object dictionary for this configuration is as follows.

Object dictionary
Module RxPDO | TxPDO | TxPDO RxPDO S bo . SDO status
mapping|mapping| parameter parameter configuration parameter
parameter
AS71DI16 slot 0 - 0x1A00 | 0x6001 - 0x8001 0x8078
AS71DORS slot 1 0x1601 | OxT1A01 0x6085 0x7085 0x8085 0x80F8
AS71AIN4 slot 2 - 0x1A02 | 0x6115 - 0x8115 0x8178
AS71AOU4 slot 3 | 0x1603 | 0x1AO03 0x6199 0x7199 0x8199 Ox81F8
AS71THC4 slot 4 - 0x1A04 | 0x622D - 0x822D 0x8278

7.7.3 Scanning function application and configuration verification

The internal backplane bus protocol stack of the AS71ETC ECT Coupler has an automatic scanning
function for modules. A-Series modules can be identified and configuration-verified through the
automatic scanning mechanism of the AS71ETC_ECT Coupler. The workflow is as follows:

1. Module identification mechanism
® Each A-Series expansion module has a unique 32-bit device identification code.

® During coupler power-on initialization, the AS71ETC_ECT Coupler queries the identification codes
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sequentially according to slot order (Slot 0-Slot 31).

® The obtained results are written to the object dictionary index 0xFO50 subindex 1-32 as the "actual
identification result".

2. Master configuration download process

® The master can obtain the expected module configuration either by reading the 0xFO50 object
dictionary through the scan function to obtain the device identification codes of the expansion
modules connected downstream of the AS71ETC ECT Coupler, or by configuring the modules
manually.

® When the AS71ETC ECT Coupler is in Pre-Operational state, the master writes the expected
identification codes into object dictionary index O0xFO30 subindex 1-32 as the "configuration
reference values”.

3.  Configuration consistency verification

The AS71ETC_ECT_Coupler will check whether the device identification codes in index 0xFO30 match those
in index OxFO50. If they match, the system can start normally; if they do not match, an error will be
reported.

The module identification codes are shown in the table below:

Expansion module Module ID identification code
AS71ETC_ECT_Coupler 0x16315000
AS71DI16 0x16315052
AS71DI32 0x16315053
AS71DORS 0x16315069
AS71DO16 0x16315062
AS71AIN4 0x16315081
AS71A0U4 0x16315089
AS71RTD4 0x163150A1
AS71THC4 0x163150A9

7.8 Typical commissioning cases

Case 1: System fails to enter OP state after module replacement
Symptom:

The original DO module (AS71DO16) was replaced with a new DO module (AS71D032). After system
startup, the RUN indicator on the AS71ETC coupler blinks, and the system cannot enter OP state.

Troubleshooting process:

1. Check object dictionary 0xFO50 and find that the actual identification code of Slot 1 has changed.
2. Compare with the master-configured identification code in 0xF030, and find a mismatch.

3. Confirm that the module model has indeed been replaced.

Solution:

1. Re-scan the module configuration in the master.

Confirm that the identification codes have been updated.

Write the new configuration identification data to OxF030.

> W

Download the configuration and power-cycle the system.
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Case 2: Configuration verification failure due to incorrect module order
Symptom:

After the project is downloaded, the system reports an error and the SF indicator on the AS71ETC coupler
blinks, causing module operation failure.

Troubleshooting process:

1. Check object dictionary 0xFO50 and find that the identification order of modules in Slot 2 and Slot 3
does not match the expected configuration.

2. The actual installation order is inconsistent with the master configuration; modules are installed in
reverse order.

Solution:
1. Remove and reinstall the modules to match the physical order with the project configuration.
2. Ensure a one-to-one correspondence between slot positions and configuration index (0xF030).

3. Restart the coupler, and the system successfully enters OP state.

Case 3: Empty identification code due to module scan failure
Symptom:

The master fails to scan modules, and logs show that some slots have no identification code. The
corresponding subindex values in object dictionary 0xFO50 are 0x00000000.

Troubleshooting process:
1. Check the connection status of downstream modules of the AS71ETC coupler.

2. Check the power supply output and find that the supply voltage is below 18 V, preventing the
modules from powering on properly.

3. Replace the power supply, after which normal operation is restored.

Solution:

1.  Ensure the power supply is > 24 V and stable.

2. Power cycle the system, and identification codes will be automatically written to 0xF050.

3. Rescan the modules on the master and update the configuration.
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8 Troubleshooting

8.1 Common faults and solutions

Fault Fault code
code (hexadecimal)
(decimal)

Fault type

Solution

General module fault

Module configuration

Check whether the network configuration

1 0x0001 corresponds to the physical configuration
fault
of the module.
Check whether the module parameter
Incorrect module . .
2 0x0002 arameter settin settings are correct; reconfigure as
P 9 described in the manual.
Measure the supply voltage at the module
3 0x0003 Module output port output port to check whether it is normal.
power supply fault Check whether the power supply module
or the wiring is loose or disconnected.
Check whether the load connected to the
4 0x0004 Module output fault module output port exceeds the rated

specifications.

Parameter configuration fault

Incorrect parameter

Check whether the parameter settings for

setting for channel 7

18 0x0012 . channel 0 are within the permissible range;

setting for channel 0 . . .
reconfigure as described in the manual.

34 0x0022 Incgrrect parameter Samt'a as al?ove; check the parameter
setting for channel 1 configuration for channel 1.

50 0x0032 Incgrrect parameter Sam.e as al?ove; check the parameter
setting for channel 2 configuration for channel 2.

66 0x0042 Incgrrect parameter Sam.e as al?ove; check the parameter
setting for channel 3 configuration for channel 3.

82 0x0052 Incgrrect parameter Samt'a as al?ove; check the parameter
setting for channel 4 configuration for channel 4.

98 0x0062 Incqrrect parameter Samt.a as al?>ove; check the parameter
setting for channel 5 configuration for channel 5.

114 0x0072 Incgrrect parameter Sam.e as al?ove; check the parameter
setting for channel 6 configuration for channel 6.

130 0x0082 Incorrect parameter Same as above; check the parameter

configuration for channel 7.

Output fault

20 0x0014

Output fault on channel 0

Measure the output terminal
voltage/current of channel 0 to check
whether it is normal.

Check whether the load is short-circuited
(impedance too low) or open-circuited
(disconnected).
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Fault
Fault code .
code . Fault type Solicn
. (hexadecimal)
(decimal)
- check th f
36 0x0024 Output fault on channel 1 Same as above; check the output o
channel 1.
S bove; check the output of
52 0x0034 Output fault on channel 2 ame as above, check the output o
channel 2.
S bove; check th tput of
68 0x0044 Output fault on channel 3 ame as above; check the output o
channel 3.
S bove; check th tput of
84 0x0054 Output fault on channel 4 ame as above, check the output o
channel 4.
S bove; check the output of
100 0x0064 Output fault on channel 5 ame as above, check the output o
channel 5.
S bove; check the output of
116 0x0074 Output fault on channel 6 ame as above, check the output o
channel 6.
S bove; check th tput of
132 0x0084 Output fault on channel 7 ame as above; check the output o

channel 7.

Signal source open-circuit

fault

Signal source open circuit

Check whether the physical connection of
the signal source (such as sensors or input

21 0x0015

fault on channel 0 devices) for channel 0 is secure, and
eliminate any open-circuit conditions.

37 0x0025 Signal source open circuit \Same as above; check the signal source for
fault on channel 1 channel 1.

53 O0x0035 Signal source open circuit \Same as above; check the signal source for
fault on channel 2 channel 2.

69 0x0045 Signal source open circuit Same as above; check the signal source for
fault on channel 3 channel 3.

85 0x0055 Signal source open circuit |Same as above; check the signal source for
fault on channel 4 channel 4.

101 OX0065 Signal source open circuit (Same as above; check the signal source for
fault on channel 5 channel 5.

117 0x0075 Signal source open circuit (Same as above; check the signal source for
fault on channel 6 channel 6.

133 0x0085 Signal source open circuit (Same as above; check the signal source for

fault on channel 7

channel 7.

Sampling signal out-of-range fault

Channel 0 sampling signal

Check whether the sampling value of
channel 0 exceeds the maximum or

22 0x0016 minimum input range allowed by the chip.
out-of-range fault . . .
Adjust the signal source or the attenuation
circuit accordingly.
38 0x0026 Channel 1 sampling signal \Same as above; check the sampling signal
out-of-range fault of channel 1.
c4 0x0036 Channel 2 sampling signal |Same as above; check the sampling signal
out-of-range fault of channel 2.
20 0x0046 Channel 3 sampling signal |Same as above; check the sampling signal
out-of-range fault of channel 3.
86 0x0056 Channel 4 sampling signal [Same as above; check the sampling signal

out-of-range fault

of channel 4.
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out-of-range fault

Fault
Fault code .
code ] Fault type Solution
. (hexadecimal)
(decimal)

102 0x0066 Channel 5 sampling signal |Same as above; check the sampling signal
out-of-range fault of channel 5.

118 0x0076 Channel 6 sampling signal [Same as above; check the sampling signal
out-of-range fault of channel 6.

134 O0X0086 Channel 7 sampling signal |Same as above; check the sampling signal

of channel 7.

Sampling signal above upper limit fault

Channel 0 sampling signal

Check whether the sampled value of

above upper limit fault

23 0x0017 o channel 0 is above the set upper limit.

above upper limit fault . . )
Adjust the limit or signal source output.

39 0x0027 Channel 1 sanlwpl.lng signal [Same as above; check the sampling signal
above upper limit fault of channel 1.

55 0x0037 Channel 2 san?pl.ing signal [Same as above; check the sampling signal
above upper limit fault of channel 2.

1 0x0047 Channel 3 san?plilng signal [Same as above; check the sampling signal
above upper limit fault of channel 3.

87 0x0057 Channel 4 sar’rimplimg signal [Same as above; check the sampling signal
above upper limit fault of channel 4.

103 O0X0067 Channel 5 san'1pl.|ng signal [Same as above; check the sampling signal
above upper limit fault of channel 5.

119 0x0077 Channel 6 san?plilng signal [Same as above; check the sampling signal
above upper limit fault of channel 6.

135 0x0087 Channel 7 sampling signal [Same as above; check the sampling signal

of channel 7.

Sampling signal below lower limit fault

Channel 0 sampling signal

Check whether the sampled value of

speed over-limit fault

24 0x0018 o channel 0 is below the set lower limit.

below lower limit fault . o .
Adjust the limit or signal source output.

40 0x0028 Channel 1 sarT1p.Iing signal [Same as above; check the sampling signal
below lower limit fault of channel 1.

56 0x0038 Channel 2 sar’.np.Img signal [Same as above; check the sampling signal
below lower limit fault of channel 2.

7 0x0048 Channel 3 sarﬁp.ling signal [Same as above; check the sampling signal
below lower limit fault of channel 3.

88 0x0058 Channel 4 sarﬁpiling signal [Same as above; check the sampling signal
below lower limit fault of channel 4.

104 0x0068 Channel 5 sarTmp.Img signal [Same as above; check the sampling signal
below lower limit fault of channel 5.

120 0x0078 Channel 6 sarTmp.Img signal [Same as above; check the sampling signal
below lower limit fault of channel 6.

136 0x0088 Channel 7 sa@p!ing signal [Same as above; check the sampling signal
below lower limit fault of channel 7.

Operating speed over-limit fault

25 0x0019 Channel 0 operating Check whether channel 0 operating speed
speed over-limit fault exceeds the specification limit.

41 0x0029 Channel 1 operating Check whether channel 1 operating speed

exceeds the specification limit.
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Fault
code
(decimal)

ACC/DEC time over-limit fault

Channel 0 ACC/DEC time
over-limit fault

Channel 1 ACC/DEC time
over-limit fault

Fault code

luti
(hexadecimal) Solution

Fault type

Check whether channel 0 ACC/DEC time
exceeds the specification limit.
Check whether channel 1 ACC/DEC time
exceeds the specification limit.

26 0x001A

42 0x002A

8.2 Serial communication module exception code description

The AS71COM2 module provides three exception code parameters: ModuleErrID, which reports faults
related to the serial communication module (see section 8.1 Common faults and solutions), and
SlaverQ_errno / Slaver1_errno, which report slave virtual module exceptions for channel 0 and channel 1.
The master virtual module parameter CmdErrno reflects the corresponding module exception.

The exception codes are listed in the table below. The exception code offset rules are defined as follows:
slave exception codes are based on the table values plus an offset of 200; master exception codes are

based on the table values plus an offset of 10000.

Exception
code Name Description
(decimal)
For the server (or slave), the function code received in the query
is not a permitted operation. This may occur because the
. function code is only applicable to new devices, and is not
lllegal function |. . . N
1 code implemented in the selected unit. It may also indicate that the
server (or slave) is in the wrong state to process this type of
request, for example, because it is unconfigured and is being
asked to return register values.
For the server (or slave), the data address received in the query is
not a permitted address. More specifically, the combination of
5 lllegal data reference number and transfer length is invalid. For a controller
address with 100 registers, a request with an offset of 96 and a length of
4 will succeed, while a request with an offset of 96 and a length
of 5 will generate exception code 02.
For the server (or slave), the value included in the query is not
permitted. This value indicates a fault in the remaining structure
of the request, such as an incorrect implied length. It does not
3 lllegal data value . .
mean that the Modbus protocol is aware of the meaning of
specific register values. A data item stored in a register may have
a value outside the expectations of the application.
4 Slave device An unrecoverable error occurred while the server (or slave) was
failure attempting to execute the requested operation.
12 CRC error CRC error
13 Data error Data error
14 Execution error |Execution error
Unknown .
15 . Unknown execution
execution
16 Exceeded Exceeded protocol data length
protocol data
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Exception
code Name Description
(decimal)
length
17 Slave ID error  |Slave ID error
Master module
(read/write)
18 length exceeds |Master module (read/write) length exceeds the maximum
the maximum | module length or is 0
module length or
is 0
19 Timeout Timeout
20 Invalid parameter | Invalid parameter
21 Incorrect 7,_blt Incorrect 7-bit mode setting
mode setting
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9 Inspection and maintenance

9.1 Daily inspection and regular maintenance

Due to the effects of ambient temperature, humidity, dust, and vibration, components inside the product
may age, which may cause potential faults or shorten the service life of the product. Therefore, to extend
the product service life and prevent safety hazards, daily inspection and regular maintenance are required.

Check item

Content

Inspection method

Daily inspection: Recommended daily.

Ambient
environment

Whether the ambient temperature, humidity,
vibration, dust, gas, oil contamination is
excessive, and whether there is condensation or
water droplets inside and outside the machine

or

Visual inspection and
instrument measurement

Whether foreign matter, such as tools, or dangerous
substances are placed nearby

Visual inspection

Power suppl . Multimeter or voltage
PRl Whether the supply voltage is abnormal 9
voltage meter
Indicator Whether the display is clear Visual inspection

Regular maintenan

ce: Recommended quarterly, especially in harsh environments with dust,
oil, or corrosive gases. Before regular maintenance, cut off the power

and wait at least 15 min.

Entire machine

Whether the DIN rail fixing clip is loose

Visual inspection

Whether the machine is deformed, cracked, or
damaged, or the color changes due to overheating
and aging

Visual inspection

Whether excessive dirt or dust is attached

Visual inspection

Whether there is any abnormal noise, vibration,
odor, or discoloration

Auditory, olfactory, and
visual inspection

Connection
terminals

®  Whether there is any overheating or damage

® Whether the terminals are secure

Visual inspection,
instrument-based
inspection

Ventilation duct

Whether there are foreign matters blocking or
attached to the air inlets or air outlets

Visual inspection

For

more details about maintenance,

contact the local ASTOR

https://www.astor.com.pl/wsparcie/astor-centrum-wsparcia.html

office,

or visit our website
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Appendix A Product dimensions

A.1 Communication coupler

This section includes module installation dimensions and weight, cable connection dimensions, and end
cover dimensions.

A.1.1 Module installation dimensions and weight

This section applies to the following models: AS71ETC, AS71PNS, AS71EIP, and AS71TCP.

Figure A-1 Module installation dimensions (unit: mm)
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Table A-1 Module dimensions and weight
Outline dimensions Pack?glng .outllne Standard Gross weight
Product model WxHxD (mm) dimensions ST G (kg)
WxHxD (mm) ght k9 9
AS71ETC
ASTIPNS 25%x105%x96 29x109x100 0.25 0.28
AS71EIP ’ ’
AS71TCP
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A.1.2 Connection cable dimensions

This section applies to the following models: AS71ETC, AS71PNS, AS71EIP, and AS71TCP.

Figure A-2 Connection cable dimensions (unit: mm)
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A.1.3 End cover dimensions

This section applies to the following models: AS71ETC, AS71PNS, AS71EIP, and AS71TCP.

Figure A-3 End cover dimensions (unit: mm)
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A.2 1/0 module

This section includes the installation dimensions and weight of the I/O module, as well as cable connection

dimensions.

A.2.1 Module installation dimensions and weight

Figure A-4 Module installation dimensions 1 (unit: mm)
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Table A-2 Module dimensions 1 and weight

=)

Product model

Outline dimensions
WxHxD (mm)

Packaging outline
dimensions
WxHxD (mm)

Standard
weight (kg)

Gross weight
(kg)

AS71DI16

AS71DO16

AS71AIN4

AS71RTD4

AS71THC4

AS71BRG1

AS71BRG2

AS71AIV8

AS71AIC8

AS71AOU4

AS71DT08

AS71ANO2

AS71INO2

AS71INO1

AS71PUOC

AS71PWRR

AS71COM2

12.5x105x96

17.5x109%x100

0.15

0.18
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Figure A-5 Module installation dimensions 2 (unit: mm)
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Table A-3 Module dimensions 2 and weight

Outline dimensions Pack.aglng .outlme Standard | Gross weight
Product model WxHxD (mm) dimensions weight (kg) (kg)
WxHxD (mm) ght (g 9

AS71DI32
AS71D032
AS71DORS
AS71DT16

25%105%x96 29x109x100 0.30 0.33

A.2.2 Connection cable dimensions

The dimensions are applicable to all I/O module models.

Figure A-6 Connection cable dimensions (unit: mm)
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Appendix B Address mapping table
description

B.1 Function code description

The A-Series 1/0 system supports the following Modbus standard function codes: 01, 02, 03, 04, 05, 06, 15,
16, and 23. The description of the function codes is shown in Table B-1.

B.1.1 Description of Modbus standard function codes

Table B-1 Function code description

Function Name Description Operation type
code

01 Read Coils Read coils Bit operation (multiple)
02 Read Discrete Inputs Read discrete inputs Bit operation (multiple)
03 Read Holding Registers Read holding registers Word operation (multiple)
04 Read Input Registers Read input registers Word operation (multiple)
05 Write Single Coil Write a single coll Bit operation (single)
06 Write Single Register Write a single holding register Word operation (single)
15 Write Multiple Coils Write multiple coils Bit operation (multiple)
16 Write Multiple Registers Write multiple holding registers Word operation (multiple)
»3 Read/F\{/Z;;csetZ:ltlple Read/Writfeér}ggéigle holding Word operation (multiple)

B.1.2 BIT access
B.1.2.1 BIT read

02: Read Discrete Inputs / Read discrete input status / Bit operation (multiple)

This function code allows bit-level read operations on all configured digital input modules. The address
offset starts from 0 and follows the configuration order.

B.1.2.2 BIT write
® (1: Read Coils / Read coil status / Bit operation (multiple)
®  05: Write Single Coil / Write single coil / Bit operation (single)
® 15: Write Multiple Coils / Write multiple coils / Bit operation (multiple)

These three function codes allow bit-level write operations or readback on all configured digital output
modules. The address offset starts from 0 and follows the configuration order.

B.1.3 WORD access
B.1.3.1 WORD read

®  04: Read Input Registers / Read input registers / Word operation (multiple)
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®  23:Read/Write Multiple Registers / Read/Write multiple holding registers / Word operation (multiple)
Note: For function code 23, the read and write operations do not share the same address mapping.

These two function codes allow word-level read operations on the input data of all configured modules.
Digital input modules support bit-level operations via function code 02, and also support word-level
operations in this area (offset address 4096). The error diagnostic information for all modules is also
mapped to address 8192.

® Analog module parameters are mapped sequentially starting from offset address 0 in configuration
order.

® Digital module parameters are mapped sequentially starting from offset address 4096 in
configuration order.

®  Error diagnostic information parameters for all modules are mapped sequentially starting from offset
address 8192 in configuration order.

B.1.3.2 WORD write

® 03: Read Holding Registers / Read holding registers / Word operation (multiple)

® 06: Write Single Register / Write single holding register / Word operation (single)

® 16: Write Multiple Registers / Write multiple holding registers / Word operation (multiple)

®  23:Read/Write Multiple Registers / Read/Write multiple holding registers / Word operation (multiple)
Note: For function code 23, the read and write operations do not share the same address mapping.

These four function codes allow word-level write or readback operations on the output data of all
configured modules. For digital output modules, in addition to bit-level operations via function codes
05/15, word-level operations are also supported at offset address 4096. To avoid conflicts, do not perform
bit-level and word-level write operations on the same digital output simultaneously from the master.

® Analog output module parameters are mapped sequentially starting from offset address 0 in
configuration order.

® Digital output module parameters are mapped sequentially starting from offset address 4096 in
configuration order.

B.2 Address mapping table

B.2.1 Address allocation
B.2.1.1 Area

According to the defined access method above, the address space is divided into four areas.

Address area Address range Data type
BIT read 0-2048 Digital input module
BIT write 0-2048 Digital output module

0-4095 Analog input module
WORD read 0-12288 4096-8191 Digital input module

Diagnostic information

8192-12287
(module error information)
. 0-4095 Analog output module
WORD write 0-8192 —
4096-8191 Digital output module
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B.2.1.2 Module address count table

X 01, 05, 03, 06, 03, 06,

Function code 02 15 04, 23 16, 23 04, 23 16, 23 04, 23

No. Offset address 0 0 0 0 4096 4096 8192

Input Bit Output | Input | Output | Input | Output | Input

Function Bit Word Word Word Word Word

DI DO Al AO DI DO Diag
0 AS71TCP - - - - - - -
1 AS71DI16 16 - - - 1 - 1
2 AS71DI32 32 - - - 2 - 1
3 AS71DO16 - 16 - - - 1 1
4 AS71D032 - 32 - - - 2 1
5 AS71DORS8 - 8 - - - 1 1
6 AS71DT16 16 16 - - 1 1 1
7 AS71AIN4 - - 4 - - _ 4
8 AS71AIV8 - - 8 - - - 8
9 AS71AIC8 - - 8 - - - 8
10 AS71RTD4 - - 8 - - - 4
11 AS71THC4 - - 8 - - - 4
12 AS71A0U4 - - - 4 - - 4
13 AS71INO2 - - 17 9 - - 2
14 AS71INO1 - - 11 7 - - 1
15 AS71ANO2 - - 17 5 - - 2
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B.2.1.3 Example

Configuration: Total number of modules: 18
X 01, 05, 03, 06, 03, 06,
Function code 02 15 04, 23 16, 23 04, 23 16, 23 04, 23
No. Offset address 0 0 0 0 4096 4096 8192
Input Bit Output | Input | Output | Input | Output | Input
Function Bit Word | Word | Word | Word | Word
DI DO Al AO DI DO Diag
0 AS71TCP - - - - - - -
1 AS71DI16 0-15 - - - 0 - 0
2 AS71DI32 16-47 - - - 1-2 - 1
3 AS71DO16 - 0-15 - - - 0 2
4 AS71D032 - 16-47 - - - 1-2 3
5 AS71DO16 - 48-63 - - - 3 4
6 AS71D032 - 64-95 - - - 4-5 5
7 AS71DORS - 96-111 - - - 6 6
8 AS71DT16 48-63 [112-127 - - 3 7 7
9 AS71DT16 64-79 [128-143 - - 4 8 8
10 AS71AIN4 - - 0-3 - - - 9-13
11 AS71AIV8 - - 4-11 - - - 14-21
12 AS71AIC8 - - 12-19 - - - 22-29
13 AS71RTD4 - - 20-27 - - - 30-33
14 AS71THC4 - - 28-35 - - - 34-37
15 AS71A0U4 - - - 0-3 - - 38-41
16 AS71INO2 - - 36-52 4-12 - - 42-43
17 AS71INO1 - - 53-63 | 13-19 - - 44
18 AS71ANO2 - - 64-80 | 20-24 - - 45-46

B.3 Additional notes

The address range accessed by the above function codes is calculated based on the configuration. If the

access exceeds the actual configured address range, an illegal data address error will be reported.

For function code 23, the read operation does not read data from the "WORD Write" area, but from the
"WORD Read" area. Therefore, if the master supports function code 23, it can be used to perform
simultaneous read and write of input and output data, improving communication efficiency.
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