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Preface

Overview
Thank you for choosing INVT Flex series /O system.

INVT Flex 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

In addition to this user manual, you can also obtain product documentation and technical support from our
website:

Visit www.invt.com, choose Support > Download, enter a keyword, and click Search.

Change history

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

. Release L
Version Change description
date

Adjusted the document structure.
Updated the input specifications of section 5.5.2 Digital input
module-FL1002 (3200D).

e  Updated the terminal wiring of section 5.5.14 Digital input/output
module-FL5104 (08NO8N).

®  Revised the power supply specifications in sections 5.5.14 Digital
input/output module-FL5104 (08NO8N) and 5.5.15 Digital
input/output module-FL5004 (08P08P).

® Revised the wiring diagrams in sections 5.5.20 Counting and
measurement module-FL6002 (2ES), 5.5.21 Counting and
measurement module-FL6112 (2El), 5.5.22 Counting and
measurement module-FL6121 (1EI_DF), and 5.5.23 Dual-channel
pulse output control module-FL7102 (2PTO).

e Added section 5.5.25 Serial communication module-FL7002
(2COM), section 6.1.8 Bridge measurement module
(FL3321&FL3322), section 6.1.9 Pulse module (FL7102), section
6.1.10 Serial communication module (FL7002), section 6.2.1.2.7
FL7002 serial communication module, and section 8.2 Serial
communication module exception code description.

Added section 6.3.1.2.8 FL7002 serial communication module.
Added sections 3.9.3 FL5004 (08P08P), 3.9.4 FL5104 (08NO8N), 3.12

November )

V1.3 2025 Bridge measurement module (FL332x) and 3.13 Dual-channel

pulse output control module (FL7102).

V1.4 June 2026



https://www.invt.com/

INVT Flex Series 1/0 System

Preface

Version

Release
date

Change description

Modified the terminal wiring in sections 3.10.1 FL7200 (PWR),
3.11.1 FL6002 (2ES), 3.11.2 FL6112 (2EI), and 3.11.3 FL6121
(1EI_DF).

V1.2

January
2025

Added section 2.4 Modbus TCP communication coupler.

Added section 6.4 Modbus TCP configuration

Added sections 6.1.1.9 Counting and measurement module
(FL6002), 6.1.1.10 Counting and measurement module (FL6112),
6.1.1.11 Counting and measurement module (FL6121)

Added sections 6.2.1.12 Analog input module—FL3404(8ADV),
6.2.1.13 Analog input module—FL3504(8ADI), 6.2.1.17 Counting
and measurement module—FL6002-2ES, 6.2.1.18 Counting and
measurement module—FL6112-2El, and 6.2.1.19 Counting and
measurement module—FL6121-1El.

Added chapter 7 Common functions of Ttools-10 software.
Added appendix A Address mapping table instructions.

V1.1

August 2024

Added description information to section 2.1.1.4.

Added section 2.3 EtherNet/IP communication coupler.

Added expansion module content to sections 3.1.2,3.2.2, 3.3.2,
and 3.9.

Added FK1200 related content to section 4.2.1.1.

Added five 32-point module models to section 4.2.2.1.

Added PROFINET communication coupler to section 5.4.1.
Added terminal definition and wiring content to sections 5.4.2.2,
5.4.3.2,5.4.4.2,and 5.4.10.

Updated chapter 6 Communication coupler configuration.
Added chapter 8 EtherCAT functions.

V1.0

September
2023

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 s 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 requirements
A Warning Jury orequip & q

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
protection devices to prevent lightning overvoltage from being applied to the
power input or signal 1/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.
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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.
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Commissioning and running
® |n 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.
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2 System overview

2.1 System introduction

The INVT Flex series /O system is a remote 1/0 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 1/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

Coupler, + Various functional modules

The Flex series I/O 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.

e i) |, 95,5
%-en?atﬁa@aﬁk%@?tﬁim ,,??Lmﬁtﬁ'a@a,

o%.5%.0 05 0% P ot .o 0t ot ve o v ve ge o
=%.oF ¥ 0F .06 oF o .o 0 0t o6 0% vv.oe e ve o0
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@S~?‘E 2% 7% g% ¥ oo .00 9e ve ve o e .00 ge s ew
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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 Duringinstallation, 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.

o  Afterinstallation, remove the sticker from the module ventilation holes to ensure
proper heat dissipation.

o Afterinstallation, 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 e When the productisinstalled 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
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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, ) .
S/ ees organic solvent
overvoltage
category I 5 @ e No corrosive or flammable gases
$ . a e No direct vibration or transmitted shock acting on the product.
FIF7F777ZF77

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)

o
LN
A
g
g
o
LN
A
Vv v
=50 =60
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)

/ DIN rail DIN rail installation bolt (user provided)
(@)

A\ / AN AN
=¢=|=e=|[=9
A\ \ O\ A\ \\

A\
<30 <200 <200 <200 <30

35

#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

Step2 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

D\
|.§ ‘ 7\d cover
1‘

#Note: The metal pins on the last I/0 module must not be exposed outside.

202606 (V1.4) 8
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Installation

Step 5 Install one rail fixing clip at each end of the module assembly to prevent the module assembly from

sliding sideways.

5

CHCH
CHOH

6686

O
= o
O
O

O
C)(E

O

@)

66|66

FEE e
gagﬁﬁﬁmg

Rail fixing clip End cover

#Note:

e  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.

e 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 Therail fixing clips are user-supplied.
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3.4 Disassembly procedure

The disassembly steps are as follows:

Step1l 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

DIN rail

#Note: Refer to 3.3 Installation procedure to remove the end cover.
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INVT Flex Series 1/O System Wiring

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

m 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 =)
e Ifthe 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 I/0, 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?) ! ; Ping
Gauge (AWG)
0.3 22
0.5 20
Tubular cable .
u 0.75 18 Use a proper crimping tool.
& 1.0 18
1.5 16
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INVT Flex Series 1/O System Wiring

#Note:

® 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.

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

/\B/\/ 8-10 mm

\l “\\\’__

/
,—

Below 1.6 mm (except grol_mding tgrminals} ’ elow 2.4 mm (except grounding terminals)
Below 2.0 mm (grounding terminals) Below 2.7 mm (grounding terminals)
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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 1/0 modules
in the Flex series 1/0 system.

5.2 Basic information

Model | Ordering code Description Applicable to
Communication coupler, EtherCAT, 24|Applicable to INVT and third-party
FK1100 | 11016-00005
VDC, RoHS EtherCAT master devices
FK1200 | 11016-00012 Communication coupler, PROFINET, App-l|cable to PROFINET master
24VDC, RoHS devices
Communication coupler, EtherNet/IP, [Applicable to EtherNet/IP master
FK1 11016~ 1
300 016-00018 24 VDC, RoHS devices
icati M Appli M TCP
FK1400 | 11016-00029 Communication coupler, Modbus pp-llcable to Modbus TCP master
TCP, 24 VDC, RoHS devices
L1001 | 11016-00004 Digital |n.put module, 16 channels, ApFJllcable to INVT Flex/TS/TM
source/sink, 500 mA @ 24 VDC, RoHS |series
Digital i 2¢ch Appli INVT Flex/TS/TM
L1002 | 11016-00016 igital |n.put module, 32 channels, pPllcable to lex/TS/
source/sink, 500 mA @ 24 VDC, RoHS |series
Digital output module, 16 channels of .
Applicable to INVT Flex/TS/TM
FL2002 | 11016-00006 |PNP transistor output, 500 mA @ 24 S;Fi’e's X/TS/
VDC, RoHS
Digital output module, 32 channels of .
. Applicable to INVT Flex/TS/TM
FL2003 | 11016-00013 |PNP transistor output, 500 mA @ 24 series
VDC, RoHS
Digital output module, 16 channels of .
. Applicable to INVT Flex/TS/TM
FL2102 | 11016-00003 |NPN transistor output, 500 mA @ 24 series
VDC, RoHS
Digital output module, 32 channels of .
Applicable to INVT Flex/TS/TM
FL2103 | 11016-00017 |NPN transistor output, 500 mA @ 24 S;?e's X/TS/
VDC, RoHS
Digital output module, 8 channels of .
Applicable to INVT Flex/TS/TM
FL2201 | 11016-00009 |relay outputs, dry contacts,3A @ 30 series
VDC/250 VAC; RoHS
Analog input module, 4 channels, .
. . Applicable to INVT Flex/TS/TM
FL3003 | 11016-00011 |16-bitresolution, room temperature series
accuracy £0.1% FS, RoHS
Analog input module, 8 channels,
voltage signal, 16-bit resolution, room|Applicable to INVT Flex/TS/TM
FL3404 | 11016-00026 .
temperature accuracy £0.15% FS, series
RoHS

202606 (V1.4)
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Product specifications

Model | Ordering code Description Applicable to
Analog input module, 8 channels,
current signal, 16-bit resolution, room [Applicable to INVT Flex/TS/TM
FL3504 | 11016-00027 .
temperature accuracy £0.15% FS, series
RoHS
Analog output module, 4 channels, Applicable to INVT Flex/TS/TM
FL4003 | 11016-00008 |16-bit resolution, room temperature s:rFi)es
accuracy £0.1% FS, RoHS
Resistance temperature detector .
. Applicable to INVT Flex/TS/TM
FL3103 | 11016-00007 |[(RTD) module, 4 channels, 24-bit series
resolution, sensitivity 0.1 °C/°F, RoHS
Thermocouple module, 4 channels, .
. . . .~ . |Applicable to INVT Flex/TS/TM
FL3203 | 11016-00010 |24-bit resolution, sensitivity 0.1 °C/°F, series
RoHS
Digital input/output module, 16 .
Applicable to INVT Flex/TS/TM
FL5105 | 11016-00014 |channels of input and 16 channels of s:rFi)els X/TS/
output (NPN), 500 mA @ 24 VDC, RoHS
Digital input/output module, 16 .
'gttatinpu ,/ utpu 3 Applicable to INVT Flex/TS/TM
FL5005 | 11016-00015 |channels of input and 16 channels of series
output (PNP), 500 mA @ 24 VDC, RoHS
Bridge measurement module, .
. . . ) Applicable to INVT Flex/TS/TM
FL3321 | 11016-00030 |4-/6-wire resistor bridge sensor input, series
1 channel, 24-bit, 5 VDC, RoHS
Bridge measurement module, Applicable to INVT Flex/TS/TM
FL3322 | 11016-00031 |4-/6-wire resistor bridge sensor input, s:rFi)es
2 channels, 24-bit, 5 VDC, RoHS
Power feed module, 24 VDCinput,5 |Applicable to INVT Flex/TS/TM
FL7200 | 11016-00028 .
VDC 2.5 A output, RoHS series
SSl absolute encoder input module, 2 |Applicable to INVT Flex/TS/TM
FL6002 | 11016-00022 .
channels, 24 VDC, 2 MHz, RoHS series
Incremental encoder input module, 2 .
. Applicable to INVT Flex/TS/TM
FL6112 | 11016-00019 |channels, 24V single-ended, 200 kHz, series
RoHS
Incremental encoder input module, 1 .
. . Applicable to INVT Flex/TS/TM
FL6121 | 11016-00021 |[channel, 5VDC differential, 2 MHz, series
RoHS
Digital input/output module, 8 .
Applicable to INVT Flex/TS/TM
FL5104 | 11016-00044 |channels of input and 8 channels of s:rFi)els XTSI
output (NPN), 500 mA @ 24 VDC, RoHS
Digital input/output module, 8 .
A INVT F TS/T™M
FL5004 | 11016-00045 |channels of input and 8 channels of S:r?éfable to lex/TS/
output (PNP), 500 mA @ 24 VDC, RoHS
I/0 module, pulse output control, 2|Applicable to INVT Flex/TS/TM
FL7102 | 11016-00025 channels, 24 VDC, RoHS series
I/0 module, serial communication
module, 2 channels, configurable .
A INVT F TS/T™M
FL7002 | 11016-00056 |RS485/RS232, supports master, slave, S:r?;fable to lex/TS/
and free protocol communication,
RoHS

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)

<95% RH, no condensation

Storage temperature |-40 °C-+70°C
Storage environment RH|< 90% RH, no condensation
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

5.4 Communication coupler

5.4.1 EtherCAT communication coupler—FK1100

Figure 5-1 FK1100 appearance

invt

Power supply for
Unit power supply  unwired terminal

I 24V | 24V
T ov | ov

EPEPE

FK1100
EtherCAT coupler /24VDC

Ver:A.BB.CC

Shenzhen INVT Electric Co.,Ltd
www.invt.com Made in China ﬁ
—
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Figure 5-2 Component diagram

Power supply indicator
Run indicator o
Fault indicator
Bus fault indicator

FK1100

EtherCAT

Type-C interface

-
- |
=B

EtherCAT interface

24\ power
supply interface

T
kd B &

Table 5-1 Component description

Name Color | Silkscreen Description
Power suppl Off: The power connection is abnormal.
o PPY Green PWR P L
indicator On: The power connection is normal.
Off: The communication coupler module is in the INIT
state.
Blinking: The communication coupler module is in the
o Pre-Operational state.
Run indicator Green RUN

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

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

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

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

has occurred.

Off: The device is operating normally.
Bus fault L V! ,I p. n& y
. Red SF Blinking: Configuration error occurs.
indicator

On: A communication coupler FPGA fault occurs.
Type-C interface |Used for single-board software upgrade

202606 (V1.4) 16



INVT Flex Series 1/0 System

Product specifications

Name Color | Silkscreen Description
EtherCAT IN: EtherCAT input port
interface OUT: EtherCAT output port
24\ power
,p 24 VDC power input interface of module
supply interface

u Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
24V 24V 24V 24V
oV GND GND ov
an PE PE an
= Terminal wiring
Unit Power » 24V | 24V 4H> Power supply for
supply r {o unwired
2400 L OV | OV e—» terminal
s
u Hardware specifications
Item Specifications

Rated input voltage

24VDC (20.4VDC-28.8 VDC)

Rated input current

0.8 A (Typical value at 24 VDC)

Rated backplane bus
output voltage

5VDC (4.75VDC-5.25 VDC)

Rated backplane bus
output current

2.5A (Typical value at 5VDC)

Isolation

The input power is not isolated.

Power supply protection

Protection against overcurrent, reverse connection, and surges

u Software specifications

Item

Specifications

Alias access

Supports EtherCAT alias access. The station alias can be configured
through the configuration interface, with an alias range of 1-65535.

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

size

Input/output PDO data

Max. 768 bytes

Input/output mailbox

Max. 128 bytes

synchronization interval

size
Max. number of
. 16
expansion modules
Supported min.
PP 512 s

202606 (V1.4)
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5.4.2 PROFINET communication coupler—FK1200

Figure 5-3 FK1200 appearance

invt

Power supply for
Unit power supply  unwired terminal

— 24V | 24V
L ov | ov

J;PE PE

® (€

5| FK1200
il PROFINET Coupler /24VDC

a| SN:106228000058

Shenzhen INVT Electric co.,Ltd
www.invt.com Made in China

Figure 5-4 Component diagram

e I Power supply indicator
. . sl .
Run indicator B ANE o
- = G Fault indicator
Bus fault indicator sl

FK1200

Type-Cinterface

PROFINET interface

=
=
=
|
=

24V power
supply interface

202606 (V1.4)



INVT Flex Series 1/O System Product specifications

Table 5-2 Component description

Name Color |[Silkscreen Description

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

indicator . .
On: Expansion function fault

Type-C interface |Used for single-board software upgrade
PROFINET P1: PROFINET interface 1
interface P2: PROFINET interface 2
24V power
supply interface

24 VDC power input interface of module

= 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 o 24V | 24V »—~> Power supply for
supply - . unwired
(4VDC) Lo OV | OV e »/ terminal

f'm s

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.

u Hardware specifications

5VDC (4.75VDC-5.25 VDC)

2.5 A (Typical value at 5VDC)

Power supply protection|Protection against overcurrent, reverse connection, and surges
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Software specifications

Item Specifications
Communication mode |RT mode
Min. communication
. 1ms
period
I1&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

Supports networking

Supported open
Industrial Ethernet
protocols

TCP/IP, SNMP, and LLDP

Alarm/Diagnosis/Status
information

Supports uploading local diagnostic codes to the PLC.

Physical layer

100BASE-TX

Communication rate

10 Mbit/s (standard Ethernet)
100 Mbit/s (PROFINET)

Transmission mode

Full duplex

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-FK1300

Figure 5-5 FK1300 appearance

invt

Power supply for
Unit power supply  unwired terminal —

— 24V | 24V
T ov | ov
PE | PE

®C€

i) FK1300
EtherNet/IP Coupler /24VDC

SN:106228000058

Shenzhen INVT Electric co.,Ltd
www.invt.com Made in China
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Figure 5-6 Component diagram

Status indicator

Type-C interface

—

EtherNet/IP interface

24V power
supply interface

Table 5-3 Component description

Name Color |[Silkscreen Description
Po.we.r supply Green PWR Off: The power connectFon .is abnormal.
indicator On: The power connection is normal.
Off: No IP address configured, no Ethernet connection.
Network status -
Lo Green NS_R |Blinking (1 Hz): Not connected.
indicator
Steady on: Connected.
Off: The network is working properly.
Network status o . gp pery
indicator Red NS_E |Blinking (1 Hz): Connection timed out.
Steady on: Duplicate IP address
Off: The device is normal.
Bus fault Blinking (1 Hz): Configuration error occurs.
us fau
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

Type-C interface
yp address configuration

Link indicator

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

Yellow P1,P2 |Off: Thereis no data exchange.
On: There is data exchange.
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Name Color |[Silkscreen Description
24\ power
supply interface

24 VDC power input interface of module

u 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
UTEE;I\;\I/er o 24V | 24V »—~> POWEL\sNui;r)gcllyfor
24vDC) & ov | ov s> terminal
J7—0 EIPS W
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
output current

5VDC (4.75VDC-5.25 VDC)

2.5 A (Typical value at 5VDC)

Isolation The input power is not isolated.

Power supply protection|Protection against overcurrent, reverse connection, and surges

u Software specifications
Item Specifications
Fieldbus protocol EtherNet/IP
Fieldbus rate 10/100 Mbps, auto-negotiation, full duplex

Max. number of 10
expansion modules
Max. number of
output/input bytes

32

504 bytes

Network topology |Line, star, tree, or ring topology
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5.4.4 Modbus TCP communication coupler-FK1400

Figure 5-7 FK1400 appearance

invt

Power supply for
Unit power supply  unwired terminal

24V | 24V
T ov | ov

J;PE PE

Shenzhen INVT Electric co.,Ltd
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Status indicator:

FK1400
Modbus TCP

Type-C interface

ModbusTCP interface

24V | 24V
GND | GND
PE | PE

24V power
supply interface

24
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Table 5-4 Component description

Name

Color

Silkscreen

Description

Green

PWR

Power supply indicator
Off: The power connection is abnormal.
On: The power connection is normal.

Green

RUN

Network operation status indicator
Off: Not connected to the network.
Blinking (500 ms): Waiting for connection/Connecting.
On: The communication is normal.

Status indicator

Red

ERR

Network error status indicator

Off: The network is working properly.
Blinking (500 ms): The network is disconnected abnormally
after successful connection.
On: IP conflict.

Red

SF

System fault indicator
Off: The device is normal.

Blinking (500 ms): Configuration error occurs.

Blinking (1000 ms): Exception in communication coupler
MPU device initialization.
On: A communication coupler initialization failure occurs.

Type-C interface

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: Thereis no data exchange.
On: There is data exchange.
24\ power

supply interface

24 VDC power input interface of module

Terminal definition

Diagram Left signal Left terminal | Right terminal Right signal
24V 24V 24V 24V
ov GND GND ov
an PE PE an
Terminal wiring
Unit Power » 24V | 24V 1—#» Power supply for
supply F P unwired
(24VDC) T ov oV e+—»/ terminal
NN IPS

#Note:

® 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

5

with the external field power supply of expansion modules.

202606 (V1.4)

25



INVT Flex Series 1/0 System

Product specifications

Hardware specifications

Item

Specifications

Rated input voltage

24VDC (-15%-+20%)

Rated input current

0.8A

Rated backplane bus
output voltage

5VDC (4.75VDC-5.25 VDC)

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
Supportedfunction |, ) 03 04 05, 06, 15, 16, 23
codes
IP address settings  |Set through the Ttools-10 software
Diagnostic function  |Supported
Physical layer 100BASE-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-FL1001 (1600D)

Figure 5-9 FL1001 (1600D) appearance

invt
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DI7 7 DI17
SS 8 SS
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[OFFE0) FL1001
ZET8 16xDigital Input
! 24VDC, 0.5A
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Figure 5-10 Component diagram

Status
indicator

Signal
indicator

FL1001

1600D

Color meaning

1 ~—— User terminal

Table 5-5 Component description

Name Color | Silkscreen Description
Power-on/Run status indicator
On: The module is running.
Yellow- . . -
reen R Slow blinking (500 ms): The module is establishing
& communication.
Status . .
Lo 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 indicat dingt hinput ch [
Signal 00-07 npu S|gna |n‘ ica ?rs (corresponding to each input channel)
. Green On: The input is active.
indicator 10-17 . . .
Off: The input is inactive.

User terminal

I/0 terminals for external wiringModule hot swapping

Color
meaning

-: Digital input

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

: Digital output (source, sink, relay)
& P Y -:Analogoutput

202606 (V1.4)
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u Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
T — DIO A0 BO DI10
8? ; 0
DIl Al Bl DI11
==
1 1
?? DI2 A2 B2 DI12
& ©:

A??B DI3 A3 B3 DI13
3 3
:??e DI4 A4 B4 DI14
A?Fe
s : DI5 A5 B5 DI15

| DI6 A6 B6 DI16
:??5\

?? ‘ DI7 A7 B7 DI17
A B
‘8 BJ

SS A8 B8 SS

u Terminal wiring

o o DIo

vl

Optocoupler
isolation
. o o DI7 —
Ay
>
‘Jl: [
Optocoupler

—  DbIo isolation
L o———O0—VW—

HE=

Optocoupler
isolation

—
<
sTTTTTT ~ sTTTTTT ~ 4’
/ N / A\
24vDC 24vDC 1\ H

[ \

| ! ! e

i ! [ I Optocoupler
I

‘\ _-”T ) \ J isolation

1NDJID [eUID)U]

Sink input Source input
u Power supply specifications
Item Specifications
Bus input power rated
us INpUt pow 5VDC (4.75 VDC-5.25 VDC)

voltage

Bus input power rated .
Putp 150 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

24VDC *+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 ps
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 ps; 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.

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

Safe-Operational state.
I/0 mapping Supports bit-level access mapping.

202606 (V1.4)
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5.5.2 Digital input module-FL1002 (3200D)

Figure 5-11 FL1002 (3200D) appearance
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Figure 5-12 Component diagram
IfU?DZ
Status indicator

Color meaning
Signal indicator

1 userterminal
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Table 5-6 Component description

Name Color Silkscreen Description

Power-on/Run status indicator

On: The module is running.

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

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

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 inputis active.
30-37 Off: The input is inactive.

User terminal|l/O terminals for external wiring

Yellow-
green
Status

indicator

Red E

Colo.r -: Digital input mﬂ.olzzlpolil r;:;t) (voltage, current,
meaning : Digital output (source, sink, relay) - Analog output
u Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
DIO A0 BO DI10
ww DI1 Al Bl DI11
DI2 A2 B2 DI12
DI3 A3 B3 DI13
DI4 A4 B4 DI14
DI5 AS BS DI15
DI6 A6 B6 DI16
DI7 AT B7 DI17
SS A8 B8 SS
DI20 co DO DI30
DI21 C1 D1 DI31
DI22 c2 D2 DI32
DI23 c3 D3 DI33
DI24 c4 D4 DI34
DI25 c5 D5 DI35
DI26 C6 D6 DI36
DI27 c7 D7 DI37
SS cs8 D8 SS
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Terminal wiring

A/B terminal

DIO

DI7

C/D terminal

DI20

] ]
Ay e[
o>
5_1 [
Optocoupler

isolation

DI10

DI27

— W

] ]
Ay=[
>
[
Optocoupler
isolation

HEEH]

Optocoupler
isolation

DI17

%E&:g: p

DI30

] ]
% AY [,
>
C
Optocoupler
isolation

| ]
Ay
>
[
Optocoupler
isolation

1IN2412 Jeusalu]

DI37

HEEH]

Optocoupler
isolation

1IN2J1D |eula1U|

Optocoupler
isolation

Sink input Source input

Power supply specifications

HEEH

Optocoupler

isolation

Item

Specifications

Bus input power rated
voltage

5VDC (4.75VDC-5.25 VDC)

Bus input power rated

150 mA (Typical value at 5 VDC)

current
Module hot swapping |Not supported
Input specifications
Item Specifications
Input type Digital input
Input mode Source/Sink
Input channel 32

Input voltage class

24VDC *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 us
response time
Software filter time  |Supported
Input resistance Reference value about 3.4 kQ
Isolation Yes

Input action display

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

Input derating

10°C when all input points are ON.

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

202606 (V1.4)
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u Software specifications

Item

Specifications

Software input filter time

Setting range: 1-65535 (Default: 1000)

Unit: 10 ps; 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.

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

Safe-Operational state.
I/O mapping Supports bit-level access mapping.

5.5.3 Digital output module (source)-FL2002 (0016DP)

Figure 5-13 FL2002 (0016DP) appearance
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Figure 5-14 Component diagram

Status indicator

Signal indicator

et

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/O terminals for external wiring

Color
meaning

-: Digital input

: Digital output (source, sink, relay)
& y -:Analogoutput

-: Analog input (voltage, current,

thermocouple, RTD)

202606 (V1.4)
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Terminal definition

Diagram Left signal Left terminal | Right terminal Right signal
s ! DOO A0 BO DO10
8§3 DO1 Al Bl DO11
e
;;:U?g D02 A2 B2 DO12
g%':'-’?g DO3 A3 B3 DO13
ﬁ??ﬁ DO4 A4 B4 D014
9??§ DO5 A5 B5 DO15
=
9??; DO6 A6 B6 DO16
g??g_ DO7 A7 B7 DO17
= 24VDC A8 B8 coM

Terminal wiring

Power supply specifications

1IN2J1D Jeuaqu]

LOAD
DOO

LOAD

LOAD
DOo10 0

DO17

24V jl - >

Item Specifications
Bus input power rated
5VDC (4.75 VDC-5.25 VDC)
voltage
Busi
us input power rated 150 mA
current

Terminal input power
rated voltage

24VDC (20.4 VDC-28.8 VDC)

Terminal input power
rated current

2 A (Typical value at 24 VDC)

Module hot swapping |Not supported

202606 (V1.4)
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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

24VDC +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-point0or1

Output channel logic level

enabling

N
configuration otsupported
Configuration of
independent channel |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.

202606 (V1.4)
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5.5.4 Digital output module (source)-FL2003 (0032DP)

Figure 5-15 FL2003 (0032DP) appearance
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Figure 5-16 Component diagram

Status indicator

Color meaning
Signal indicator

— User terminal
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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 blln.km;.; (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)
Lo Green
indicator 20-27 |On: Output enabled.
30-37 |Off: Output disabled.
User terminal |l/O terminals for external wiring
:Analog input (voltage, current,
Colqr -: Digitalinput aocoupi, RFT)D)( :
meaning : Digital output (source, sink, relay) -: Analog output
u Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
DOO0 A0 BO DO10
DO1 Al Bl DO11
D02 A2 B2 DO12
DO3 A3 B3 DO13
DO4 A4 B4 D014
DO5 A5 B5 DO15
DO6 A6 B6 DO16
DO7 AT B7 DO17
: %%ﬁ? 24VDC A8 BS COM
D020 co DO D030
?ﬁ? gﬁg D021 Cl1 D1 D031
oo e o] D022 c2 D2 D032
d ol SH{ N & D023 c3 D3 D033
‘}ﬁ? ?ﬁ? D024 c4 D4 D034
D025 c5 D5 DO35
A ggﬁg D026 c6 D6 D036
A B-i c b)) D027 c7 D7 D037
- - 24VDC cs D8 COM

202606 (V1.4)
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u Terminal wiring

A/B terminal

]

C/D terminal

]

LOAD

LOAD
DO7

LOAD
DO10

1N2JI1D [eulalu|

) [T 5

1N2JID [euaiu|

LOAD
D020

LOAD
DO27

LOAD
DO30

) [T (5

u Power supply specifications

Item

Specifications

Bus input power rated
voltage

5VDC (4.75 VDC-5.25 VDC)

Bus input power rated
current

150 mA

Terminal input power
rated voltage

24VDC (20.4 VDC-28.8 VDC)

Terminal input power
rated current

2 A (Typical value at 24 VDC)

Module hot swapping |Not supported
u Output specifications
Item Specifications
Output type Digital output, high-side output
Output mode Source type
Output channel 32

Output voltage class

24VDC +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

202606 (V1.4)
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Item Specifications

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

Switch frequency 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

u Software specifications

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

Stop/offline output mode

Preset value of stop/offline
output
Output channel logic level
configuration

Single-point 0 or 1

Not supported

Configuration of
independent channel |Not supported
enabling

Diagnostic reporting

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

Outputs are set according to the stop/offline output mode and preset

In stop mode
P output values, and the output data are no longer refreshed.

I/0 mapping Supports bit-level access mapping.

5.5.5 Digital output module (sink)-FL2102 (0016DN)

Figure 5-17 FL2102 (0016DN) appearance
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Figure 5-18 Component diagram

FL2102
0016DN

Status indicator- RE WE

Signal indicator

Color meaning

User terminal

Table 5-9 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): Channel overheating/overcurrent
alarm or incorrect parameter settings.

Off: The module works normally.

Signal
indicator

00-07
10-17

Green

Output signal indicators (corresponding to each output
channel)

On: Output enabled.

Off: Output disabled.

User terminal

I/O terminals for external wiring

Color
meaning

-: Digital input

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

: Digital output (source, sink, relay)
& P Y -:Analogoutput
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L Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
L f DOO A0 BO DO10

3? ;E DO1 Al Bl DO11

DO2 A2 B2 DO12

?? DO3 A3 B3 DO13
A 5
A??B DO4 A4 B4 DO14
4 4
2??? DO5 A5 B5 DO15
e
> i DO6 A6 B6 DO16
B
‘7 7
' ?? DO7 A7 B7 DO17
A ' B
8 8|
A B

COM A8 B8 COM
= Terminal wiring
boo. LOAD
— o7 LOAD
3 MV
D
-
8 T DO10 LOAD
a
g >
(an DO17 W
=
| CoM
COM J Zj}/DC
—
u 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)

200 mA
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Output specifications

(Inductive load)

Item Specifications

Output type Digital output, low-side output

Output mode Sink

Output channel 16

Output voltage class |24 VDC +10% (21.6 VDC-26.4 VDC)

Output load )

(ResisF’zive load) 0.5 A/point, 4 A/module
Output load

7.2 W/point, 24 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-point0Oor1

Output channel exception
detection indication

Overheating/overcurrent detection and protection on a module basis

Output channel logic level

configuration Not supported
Configuration of
independent channel |Not supported
enabling

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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5.5.6 Digital output module (sink)-FL2103 (0032DN)

Figure 5-19 FL2103 (0032DN) appearance
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Table 5-10 Component description

Name Color |Silkscreen Description

Power-on/Run status indicator
On: The module is running.
R Slow blinking (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): Channel overheating/overcurrent
alarm or incorrect parameter settings.
Off: The module works normally.
00-07 |Output signal indicators (corresponding to each output
Signal 10-17 |channel)
Lo Green
indicator 20-27  |On: Output enabled.
30-37 |Off: Output disabled.

User terminal |l/O terminals for external wiring

L -: Analog input (voltage, current,
-: Digital input

Yellow-
green

mZ::)i;g Digital output ink. relay) thermocouple, RTD)
: Digital output (source, sink, relay
-: Analog output
u Terminal definition
Diagram Left signal Left terminal | Rightterminal Right signal
DOO A0 BO DO10
DO1 Al Bl DO11
DO2 A2 B2 D012
DO3 A3 B3 DO13
DO4 A4 B4 DO14
DO5 A5 B5 DO15
DO6 A6 B6 DO16
DO7 AT B7 DO17
COM A8 B8 COM
D020 co DO D030
D021 C1 D1 DO31
D022 c2 D2 D032
D023 c3 D3 D033
D024 Cc4 D4 DO34
D025 c5 D5 D035
D026 (o] D6 D036
DO27 c7 D7 DO37
COM cs8 D8 COM
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u Terminal wiring
A/B terminal C/D terminal
Doo LOAD D020 LOAD
—_— : b0 LOAD —_— : o027 LOAD
3- ANN—2 3- AN—
s s
8 T DO10 LOAD . 8 T DO30 LOAD
a A L
o ; o ;
E . ; DpO17 ,.LOAAAD | E . ; D037 ,.LOAAAD
| CcoM | CcoM
J 24VDC J 24vDC
com ] com ]
a— |
u Power supply specifications
Item Specifications
Bus input power rated
voltage 5VDC (4.75VDC-5.25VDC)
Bus input power rated
us input pow 300 mA
current
Module hot swapping |Not supported
u Output specifications
Item Specifications
Output type Digital output, low-side output
Output mode Sink
Output channel 32

Output voltage class

24VDC +10% (21.6 VDC-26.4 VDC)

Output load
(Resistive load)

0.5 A/point, 4 A/module

Output load
(Inductive load)

7.2 W/point, 24 W/module

Output load (Lamp load)

5 W/point, 18 W/module

Hardware ON/OFF
. 100 ps
response time
Leakage current at OFF |10 pA

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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u 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-point0or1

Output channel exception
detection indication

Overheating/overcurrent detection and protection on a module basis

Output channel logic level

configuration Not supported
Configuration of
independent channel |Not supported
enabling

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.

5.5.7 Digital output module (relay)-FL2201 (0008DR)

Figure 5-21 FL2201 (0008DR) appearance
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Figure 5-22 Component diagram

Status indicator

Signal indicator

Color meaning
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Table 5-11 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
& communication.
Status . -
Lo 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)
. Green 00-07
indicator On: Output enabled.
Off: Output disabled.
User terminal|l/O terminals for external wiring
-: Analog input (voltage, current,
-: Digital input
Colo.r & P thermocouple, RTD)
meaning : Digital output (source, sink, relay)
& P y -: Analog output

202606 (V1.4)
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Terminal definition

Diagram Left signal Left terminal | Right terminal Right signal
Y00 A0 BO COMO
- Al Bl -
0 00 0 Y01 A2 B2 COMO
| - A3 B3 -
IA B/C D|
PR | F—_— Y02 A4 B4 COMO
= a!co - A5 B5 -
2@ @22 @2
| Y03 A6 B6 COMO
%ﬁ‘s’ﬁ - A7 B7 -
| ﬁ - A8 B8 i
A BC D
» " 4 Y04 o DO com1
A a!cﬁo - c1 D1 -
5 5|5 5
" ‘ Y05 c2 D2 com1
éﬁfﬁw - c3 D3 -
A ?gcﬁg Y06 ca D4 CoM1
2 " - 5 D5 -
A g‘gﬁg Y07 cé D6 com1
A_B-l c_p I - c7 D7 -
- c8 D8 -

Terminal wiring

Y00

KO

COMO

Y07

LOAD

1N2JID [eulalu|

COM

1

Power supply specifications

@5 (L3

Item

Specifications

Bus input power rated

5VDC (4.75 VDC-5.25 VDC)

voltage
Bus input power rated
300 mA
current
Module hot swapping [Not supported

202606 (V1.4)
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Output specifications

Item Specifications
Output mode Relay N.O.
Output channel 8
Contact load
L 3 A250VAC/30VDC
(resistive load)
Max. switching voltage |250 VAC/125VDC (@0.3 A)
Max. switching current |3 A
Contact resistance <100 mQ (1 A6VDC)
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-point0or1

Output channel exception

function configuration

detection indication Not supported
Outputch [ logic level
utput c a.nne f)gIC eve Not supported
configuration
Configuration of
independent channel |Not supported
enabling

Diagnostic reporting

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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5.5.8 Analog input module-FL3003 (4AD)

Figure 5-23 FL3003 (4AD) appearance
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Figure 5-24 Component diagram

Status indicator

Signal indicator

Color meaning

‘jg;

User terminal

202606 (V1.4)

52



INVT Flex Series 1/0 System

Product specifications

Table 5-12 Component description

Name Color |Silkscreen Description
Power-on/Run status indicator
On: The module is running.
Yellow- . . -
reen R Slow blinking (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
On: Channel enabled
‘ Signal Green 00-03 Slow blinking (500 ms): I‘nput s'ignal over-range, over-limit, or
indicator channel parameter configuration error
Fast blinking (100 ms): Disconnection in voltage mode
Off: The channel is disabled.
User terminal|l/O terminals for external wiring
-: Analog input (voltage, current,
-: Digital input
Colo.r & P thermocouple, RTD)
meaning : Digital output (source, sink, relay)
& P y -: Analog output
= Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
VIO+ A0 BO 10+
. s VIO- Al B1 PE
1 1
?? VI1l+ A2 B2 1+
A= \B
2 2
A?§B VI1- A3 B3 PE
3 3
‘4‘??3 Vi2+ A4 B4 12+
é??? VI2- A5 B5 PE
e
VI3+ A6 B6 13+
==
) 7
?? VI3- AT B7 PE
Al ' B
8 4 "8_
LA B ] : A8 BS .
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u Terminal wiring

Figure 5-25 Voltage input wiring

VIO+ 5
oo
10+ = ADC
Cable VI0-
shield m
Figure 5-26 Current input wiring (2-wire)
Current
sensor | Signal vios j
240Q A
rose 33:@ 0+ = =5 ADC
+  |Cable shield vio- -
| H
Two-wire current input
Figure 5-27 Current input wiring (3-wire)
Power + VIo+ ;
wny e B9 FE
Cable shield vio- | —
Three-wire current input
Figure 5-28 Current input wiring (4-wire)
vIo+ 5 |
. 2400 o
Bl 10+ 4@7 5% ADC
Cable shield vio- -
2%
Four-wire current input
u Power supply specifications
Item Specifications
Bus input power rated
putp 5VDC (4.75 VDC-5.25 VDC)
voltage
Bus input power rated
usinputpow 200 mA
current
Module hot swapping |[Not supported
u Input specifications
Item Specifications
Input type Analog input
Input mode Voltage/current
Input channel 4
Resolution 16-bit
Conversion time 320 ps/channel
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Item Specifications
Voltage input range 0-5V,0-10V,-5-+5V,-10-+10V
Voltage inputimpedance |2.4 MQ
Voltage input accuracy
(25°C)
Voltage input accuracy (in
full temperature range)
Voltage input limit 12V
Voltage input diagnosis |Disconnection detection supported
Currentinput range 120 mA, 0-20 mA, 4-20 mA
Currentinput resistance [240Q
Current input accuracy
(25°C)
Currentinput accuracy
(in full temperature range)
Current input limit 24 mA
Current input diagnosis |Not supported

*0.1%

*0.2%

+0.1%

+0.2%

No isolation between interface channels; voltage isolated from interface;

Isolation
interface isolated from bus

u Software specifications

Item Specifications
Configuration of
independent channel |Supported
enabling
Diagnostic reporting
function configuration

Supported

Diagnostic detection  |Voltage-mode disconnection detection, over-range detection, and

enable configuration  |over-limit detection

Conversion mode
configuration

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

Filter parameter Software filter time can be set through the host controller, which ranges
configuration from 1 to 255, with the sampling period as the unit.
Over-limit detection
. . Supported
enable configuration
Peak hold enable
. . Not supported
configuration
Convertec;l dlglt.al range | 50000
configuration
Sampling time 1.28 ms for 4 channels

Refreshed asynchronously according to the sampling time;
synchronization with the bus cycle is not required.
Stop mode Holds the current value and stops refreshing.

Sampling refresh
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5.5.9 Analog input module-FL3404 (8ADV)

Figure 5-29 FL3404 (8ADV) appearance
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Invt
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Figure 5-30 Component diagram

Status indicator

Color meaning
Signal indicator
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Table 5-13 Component description

Name Color |[Silkscreen Description
Power-on/Run status indicator
On: The module is running.
Yellow- . . .
reen R Slow blinking (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
. On: Channel enabled
Signal s . _
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 -: Digital input & &
. o ) thermocouple, RTD)
meaning : Digital output (source, sink, relay)
-: Analog output
u Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
J VO+ AO BO VO-
. . V1+ Al B1 V1-
1 &
?? V2+ A2 B2 V2-
A \B
2 2
g??g V3+ A3 B3 V3-
???E va+ A4 B4 V4-
2‘??? V5+ A5 B5 V5-
e
Vo6+ A6 B6 V6-
B
7 y 7
?j? VT7+ A7 B7 VT-
Al 'B
8 4 "8’
LA_B] PE A8 BS PE
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u Terminal wiring
Figure 5-31 Voltage input wiring
VO+
ADC
Cablé shield Vo- L
= Power supply specifications
Item Specifications
Bus input power rated
us input pow 5VDC (4.75 VDC-5.25 VDC)
voltage
Busi
us input power rated 200 mA
current
Module hot swapping |Not supported

u 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-+10V
Voltage inputimpedance |1 MQ
Voltage input accuracy
(25 °C)
Voltage input accuracy
(in full temperature range)
Voltage input limit *£15V
Over-limit detection, over-range detection supported; disconnection
detection not supported
No isolation between interface channels; voltage isolated from interface;

£0.15%

*0.3%

Voltage input diagnosis

Isolati
solation interface isolated from bus
u Software specifications
Item Specifications
Configuration of independent
. Supported
channel enabling
Diagnostic reporting function
& P & Supported

configuration
Diagnostic detection enable
configuration
Conversion mode configuration [0-5V,0-10V, £5V, =10V, 1-5V
Software filter time can be set through the host controller, which
ranges from 1 to 255, with the sampling period as the unit.

Over-range detection; over-limit detection

Filter parameter configuration

Over-limit detection enable
configuration
Peak hold enable configuration |Not supported

Supported
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Item Specifications
-10-+10 VDC |-20000-20000, -32000-32000, -27648-27648
Converted digital | 0-10VDC |0-20000, 0-32000, 0-27648

range -5-+5VDC |-20000-20000, -32000-32000, -27648-27648
configuration 0-5vDC  [0-20000, 0-32000, 0-27648
1-5vDC |0-20000, 0-32000, 0-27648
Sampling time <170 ps/channel

Refreshed asynchronously according to the sampling time;

Sampling refresh
Ping synchronization with the bus cycle is not required.

5.5.10 Analog input module-FL3504 (8ADI)

Figure 5-32 FL3504 (8ADI) appearance

®
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Figure 5-33 Component diagram
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Table 5-14 Component description

Name Color |Silkscreen Description
Power-on/Run status indicator
On: The module is running.
Yellow- L . L
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,
Colo.r -: Digital input ﬂweﬂocoupli, RiD)( &
meanin - Digi i
g : Digital output (source, sink, relay) -: Analog output
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u Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
/ 10+ AO BO 10-
e ©°
11+ Al Bl 11-
Eer
A?? 12+ A2 B2 12-
00O
Nyt 13+ A3 B3 13-
Q?F? 14+ A4 B4 14-
ok 15+ A5 B5 I5-
Fer
?? 16+ A6 B6 16-
A??B 7+ A7 B7 I7-
8 78
e PE A8 B8 PE
= Terminal wiring

Figure 5-34 Current input wiring (2-wire)

Two-wire system

4-20 mA m%il?llle
sensor/transmitter
10+

5]

Power + Cable
supply shield

24VDC -

Figure 5-35 Current input wiring (3-wire)

Three-wire system

4-20 mA 8‘(\1'3'[
sensor/transmitter module
Power + [
supply S a a
24VDC _ R

Cable shield

;

Figure 5-36 Current input wiring (4-wire)

Four-wire system
4-20 mA
sensor/transmitter

Power + + 8ADI
supply — module
24VDC _ -

10+

Cable
shield

L]
d
D
P
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u Power supply specifications
Item Specifications
Busi t ted
us INPUEPOWENTAted |5 vbc (4.75 vDC-5.25 VDC)
voltage
Bus input power rated
200 mA
current
Module hot swapping |Not supported
u 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 Q
Current input accuracy
+0.15%
(25°C) )
C ti t i
urrent input accuracy (in +0.3%
full temperature range)
Current input limit T30 mA

No isolation between interface channels; current isolated from interface;

Isolation interface isolated from bus
u Software specifications
Item Specifications
Configuration ofindgpendent Supported
channel enabling
Diagnostic reporting function Supported

configuration

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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5.5.11 Analog output module-FL4003 (4DA)

Figure 5-37 FL4003 (4DA) appearance
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Figure 5-38 Component diagram
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Table 5-15 Component description

Name Color |[Silkscreen

Description

Power-on/Run status indicator
On: The module is running.

indicator

Ygel};(;vr\:— R Slow blinking (500 ms): The module is establishing
communication.
Off: The module is not powered on or it is abnormal.
Module fault indicator
Fast blinking (100 ms): The module is offline.
Status Red E 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|l/O terminals for external wiring

Color -: Digital input

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

meaning : Digital output (source, sink, relay)
& P y -:Analog output
= Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
! VO+ A0 BO VI0-
==
0 y 0
10+ Al Bl PE
1 1
?? V1+ A2 B2 VI1-
A, . B
2 2
2?%'% 11+ A3 B3 PE
i‘% g? V2+ A4 B4 VI2-
>N 3 12+ A5 BS PE
==
6% '6
V3+ A6 B6 VI3-
==
7 7
?? I3+ A7 B7 PE
A, B
8 '8_
- 24V A8 B8 CcoM
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u Terminal wiring

ﬂ 3

Cable shield

Voltage output mode
Drivable load range:
1kQ-1MQ

Current output mode
Drivable load range:
0-0.6 kQ

——
6

r
z |
<l I
@ i’:

|

o lens [
13+

[ ——

Cable shield

24V
COM chip

24VDC external DC power

_—=

Co
| |
(e

CH1

)

| |
£z

Digital-
angalog

[ XX ]

conversion

e
CH2

(|
| |

I

L Pl

5V

-15V

+15V

u Power supply specifications

Item

Specifications

Bus input power rated
voltage

5VDC (4.75VDC-5.25 VDC)

Bus input power rated
current

150 mA

Terminal input power rated

24VDC (20.4 VDC-28.8 VDC)

voltage
Terminal input power rated .
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-+10V

(in full temperature range)

Voltage output load 1kQ
Voltage output accuracy F0.1%
(25°C)
Voltage output accuracy 40.5%

Voltage output diagnosis

Short circuit detection and overtemperature protection supported

202606 (V1.4)

65



INVT Flex Series 1/O System Product specifications

Item Specifications
Current output range 0-20 mA, 4-20 mA
Current output load <600 Q
Current output accuracy
(25°C)
Current output accuracy
(in full temperature range)

+0.1%

+0.5%

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

Supported

0-5V,0-10V, £5V, 210V, 4-20 mA, 0-20 mA

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

after stop
Preset value output after
Supported
stop
C ted digital
onverted digital range 90000

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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5.5.12 Temperature detection module (RTD)-FL3103 (4PT)

Figure 5-39 FL3103 (4PT) appearance
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Figure 5-40 Component diagram
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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

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

I/O terminals for external wiring

-: Digital input

-: Analog input (voltage, current,

Colgr thermocouple, RTD)
meaning : Digital output (source, sink, relay) -
:Analog output
u Terminal definition

Diagram Left signal Left terminal | Right terminal Right signal
= 10+ A0 BO 10-
z e RO+ Al B1 RO-
?? 11+ A2 B2 11-
A B
2 2
A??g R1+ A3 B3 R1-
3 ) y3
Q?Eg 12+ A4 B4 12-
é‘% g d R2+ A5 B5 R2-
8 ; 13+ A6 B6 13-
Ee

?? R3+ AT B7 R3-
A B
8 & | 8|

A_B ] PE A8 BS PE
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u Terminal wiring
1 Filter :l>
Twowire  £pr ] ﬂ( [ ] :D
Fe - AN
AGND
1 Filter :]>
i R+ .
Thre;Twwe ‘%PT() H \’:IZ“R- Filter :‘>
AGND
D:'_gfzilter :]>
Fourwire  {pr(] i %.ﬁ - Filter j>
LFG . A
AGND
= Power supply specifications
Item Specifications
Busi t ted
US INPUEPOWErTated 1o \nc (4,75 vDC-5.25 VDC)
voltage

Bus input power rated
current

250 mA

Module hot swapping |Not supported

u 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, Cul00
Wiring method Two-wire/Three-wire/Four-wire
Accuracy (room +0.3% S
temperature 25°C)

Accuracy (room
temperature-20°C- |*+1%FS
55 °C)

a group.

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

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)

Isolation method
channels

I/0 terminals insulated from the power supply; no insulation between
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u Software specifications

Item

Specifications

Diagnostic reporting
function configuration

Supported

Diagnostic detection
enable configuration

Over-limit detection and disconnection detection supported

Over-limit detection

enable configuration

S ted
enable configuration HPPOTEE
Independent ch |

pen' en c' anne Supported
configuration
Temperature offset
Supported

Temperature setting
range

-204.8-204.7 (Temperature unit)

Sampling period

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

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

Sampling refresh

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

Disconnection or
over-limit

Outputs the max. value plus 10°C. Disconnection detection supported.

System diagnosis

Not supported

Channel diagnosis

Above upper limit alarm and below lower limit alarm

Software diagnosis

Not supported

Configuration diagnosis

Identifying configuration errors, including channel parameter configuration
errors.
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5.5.13 Temperature detection module (thermocouple)-FL3203 (4TC)

Figure 5-41 FL3203 (4TC) appearance

invt
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Figure 5-42 Component diagram
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Table 5-17 Component description

Name Color |Silkscreen Description
Power-on/Run status indicator
On: The module is running.

Y;}LZV: R Slow blinking (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.

Channel status indicator

On: Channel enabled

Green 00-03 [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

-: Analog input (voltage, current,
-:Di ital input
Colo.r & thermocouple, RTD)
meaning : Digital output (source, sink, relay)
& y -:Analog output
u Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
- CHO+ AO BO CHO-
‘ 4 .'o
=== CH1+ Al Bl CH1-
e e
‘?FB CH2+ A2 B2 CH2-
2 ; '2
é??? CH3+ A3 B3 CH3-
???‘i - A4 B4 -
5 : ; s - A5 B5 -
==
6 6
?? - A6 B6 -
A » B
7 , )7
A??B - A7 B7 -
8 "8‘
At : A8 B8 !
u Terminal wiring
[TCH+ |
Qi) i L
ey (e
shield ground
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Power supply specifications

Item

Specifications

Bus input power rated

5VDC (4.75 VDC-5.25 VDC)

voltage

Bus input power rated
250 mA

current

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,J,K,R,S, T

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

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
' 1UPTIENT 4 goc
installation
Software specifications
Item Specifications
Di i i
iagnostic reporting 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

Not ted
detection ot supporte
Over-limit detection
. . Supported
enable configuration
Ind dent ch [
n epen. en c' anne Supported
configuration
T t ffset enabl
emperature offset enable Supported

configuration
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Item Specifications
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

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
Above upper limit alarm, below lower limit alarm, and disconnection
alarm
Software diagnosis Not supported
Identifying configuration errors, including channel parameter
configuration errors.

Sampling refresh

Channel diagnosis

Configuration diagnosis

5.5.14 Digital input/output module-FL5104 (08NO8N)

Figure 5-43 FL5104 (08NO8N) appearance
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Figure 5-44 Component diagram
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Table 5-18 Component description

Name Color |Silkscreen Description

Power-on/Run status indicator
On: The module is running.

Ygerl;vr\"/- R Slow blinking (500 ms): The module is establishing
communication.
Status Off: The module is not powered on or it is abnormal.
indicator Module fault indicator
Slow blinking (500 ms): External power supply not
Red E connected or incorrect parameter settings.

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

Input signal indicators (corresponding to each input

channel)
e Green 00-07 . . .
indicator On: The input is active.

Off: The input is inactive.

Input signal

Output signal indicators (corresponding to each output
Ol.ftpljlt signal Green 10-17 channel)
indicator On: Output enabled.
Off: Output disabled.
User terminal |I/O terminals for external wiring
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Name Color |Silkscreen ‘ Description
o -: Analog input (voltage, current,
-: Digital input
Color meaning l ( « relay) thermocouple, RTD)
: Digital output (source, sink, rela
& Y -: Analog output

u Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
' J DIO A0 BO DOO
© ©:
DI1 Al Bl DO1
e
?@ DI2 A2 B2 DO2
A B
2 2
9??;; DI3 A3 B3 DO3
ﬁ?gﬁ DI4 A4 B4 DO4
QE, E Eig DI5 A5 B5 DO5
A B
e DI6 A6 B6 DO6
==
7 7
DI7 A7 B7 DO7
A B
8 - B_
A_B ] 24VDC A8 B8 COM
u Terminal wiring
Equivalent circuit DOO
ANN—
pio ., J_* LOAD
=) -
Vj_O_Itocoupler —
isolation D DO3
ANN—
DI3 FD" J_* LOAD
* Li = | |+
- >
ptocoupler | Q) DO4
DI4 '\, [.)sz lcailopner L LOAD
* li Q. | |~
> — }
Optocoupler n
isolation E‘ DO7
DI7 ~+ mD
# 3’< |r%\‘
24VBC sav| ay 1 cOM
O tocou er
-|T l|)solat|0pn

u Power supply specifications

Item Specifications

Bus input power rated

5VDC (4.75VDC-5.25VDC)
voltage
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Item

Specifications

Bus input power rated
current

150 mA (Typical value at 5 VDC)

Terminal input power
rated voltage

24VDC (20.4VDC-28.8 VDC)

Terminal input power
rated current

100 mA (Typical value at 24 VDC)

Terminal output power

None
rated voltage
Terminal output power
None
rated current
Module hot swapping |Not supported
Input specifications
Item Specifications
Input type Digital input
Input mode Sink
Input channel 8

Input voltage class

24VDC +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 s 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, low-side output
Output mode Sink
Output channel 8

Output voltage class

24VDC +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 us

Leakage current at OFF

10 pA

Switch frequency

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

Isolation

Yes
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Item

Specifications

Output action display

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

Output derating

Derate to 50% when operating at 55 °C (the output current of output
points ON simultaneously shall not exceed 1 A), or reduce the allowable
ambient temperature by 10 °C when all output points are ON.

Protection function

Protection against short circuits and overcurrent

= Software specifications

Item

Specifications

Input

Software input filter
time

Software filter setting supported:
Setting range: 1-65535 (default: 1000). The filter time unit is 10 ps,
and the default software filter time is 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.

Outputs are not refreshed; inputs support refreshing in the

Output

In stop mode .
Safe-Operational state.
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-point0Oor1

Output channel
exception detection

Overheat/overcurrent detection and protection on a module basis

indication
Outputch [ logi
utpatc a.nne ,Oglc Not supported
level configuration
Configuration of
independent channel |Not supported

enabling

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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5.5.15 Digital input/output module-FL5004 (08P08P)

Figure 5-45 FL5004 (08P08P) appearance
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Figure 5-46 Component diagram
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Table 5-19 Component description

Name Color | Silkscreen Description
Power-on/Run status indicator

On: The module is running.

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

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

Yellow-
green

Status indicator
Module fault indicator

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

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

Off: The module works normally.

Input signal indicators (corresponding to each input channel)

Input signal . . .
L Green 00-07 |On: Theinputis active.
indicator . . .
Off: The input is inactive.
Output signal indicators (corresponding to each output
Output signal Green 10-17 channel)
indicator On: Output enabled.

Off: Output disabled.
User terminal |I/O terminals for external wiring

-: Digital input -: Analog input (voltage, current,

Color meaning : Digital output (source, sink,|[thermocouple, RTD)
relay) -: Analog output
u Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
DIO AO BO DOO
y '0
DI1 Al Bl DO1
1‘% %‘?
f?? DI2 A2 B2 DO2
2© ©%
’3‘??5 DI3 A3 B3 DO3
ﬂ‘??ﬁ Dl4 A4 B4 DO4
Si i s DI A5 B5 DOS5
— DI6 A6 B6 DO6
9‘??’?
Q??S DI7 AT B7 DO7
| &
e 24VDC A8 B8 CoM
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Terminal wiring

Equivalent circuit
DIO
—
\ 4 :’»g oo LOAD
L AN—
Optocoupler —
isolation ) A
DI3 FD'-
—
—
% h 4 :ﬂi S o3 LOAD
- Optocouple\f Q .
Dl4 . isolation c—
v :t{ o
1 PR DO4 LOAD
Optocoupler n AN
isolation C
DI7 — ~ I
] j
* 3E LOAD
% | D07
e oy v
s coMm

Power supply specifications

Item

Specifications

Bus input power rated
voltage

5VDC (4.75VDC-5.25 VDC)

Bus input power rated
current

150 mA (Typical value at 5 VDC)

Terminal input power
rated voltage

24VDC (20.4VDC-28.8 VDC)

Terminal input power
rated current

2 A (Typical value at 24 VDC)

Terminal output power

None
rated voltage
Terminal output power
None
rated current
Module hot swapping |Not supported
Input specifications
Item Specifications
Input type Digital input
Input mode Source type
Input channel 8

Input voltage class

24VDC +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
ware ON/ 300 ps/300 s
response time
Software filter time  |Supported
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Item

Specifications

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

(Inductive load)

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 .

(Resis?cive load) 0.5 A/point, 2 A/module
Output load

7.2 W/point, 12 W/module

Output load (Lamp load)

5 W/point, 9 W/module

Hardware ON/OFF
_/ 100 ps/100 ps
response time
Leakage current at OFF |10 pA

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

time

Software input filter

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

Input port exception
detection and indication

None

Input channel logic level
configuration

Not supported

Input
Independent channel
. . Not supported
enable configuration
Diagnostic reportin
g. .p .g Diagnostic information is uploaded by default.
function configuration
Outputs are not refreshed; inputs support refreshing in the
In stop mode utpu . npu upp e !
Safe-Operational state.
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 . .
Output | stop/offline output Single-point0or 1
Output channel
exception detection |Overheat/overcurrent detection and protection on a module basis
indication
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Item Specifications

Output channel logic
level configuration
Configuration of
independent channel |Not supported
enabling
Diagnostic reporting
function configuration

Not supported

Diagnostic information is uploaded by default.

Outputs are set according to the stop/offline output mode and

In stop mode
P preset output values, and the output data are no longer refreshed.

I/0 mapping Supports bit-level and byte-level access mapping.

5.5.16 Digital input/output module-FL5105 (1616DN)

Figure 5-47 FL5105 (1616DN) 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.
R Slow blinking (500 ms): The module is establishing
communication.

Status Off: The module is not powered on or itis abnormal.
indicator Module fault indicator
Slow blinking (500 ms): Channel overheating/overcurrent
Red E alarm or incorrect parameter settings.
Fast blinking (100 ms): The module is offline.
Off: The module works normally.
Input signal indicators (corresponding to each input
In.putc signal Green 00-07 channel). . '
indicator 10-17 |On: Theinputis active.
Off: The input is inactive.

Yellow-
green

Output signal indicators (corresponding to each output
Output signal 00-07 |channel)

s Green
indicator 10-17 |On: Output enabled.
Off: Output disabled.

User terminal |I/O terminals for external wiring
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Name Color |Silkscreen ‘ Description
L -: Analog input (voltage, current,
-: Digital input
Color meaning l ( « relay) thermocouple, RTD)
: Digital output (source, sink, rela
& P y -: Analog output

u Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
DIO AO BO DI10
DI1 Al Bl DI11
DI2 A2 B2 DI12
DI3 A3 B3 DI13
Di4 A4 B4 DI14
DI5 AS BS DI15
DI6 A6 B6 DI16
DIT7 AT B7 DI17

ﬁ SS A8 BS sS
A B/C D

ié I8 i DOO co DO D010
5 55 5

= D02 c2 D2 D012
. DO3 c3 D3 D013

ﬁ ﬁ DO4 ca D4 DO14
A BC D
" d- 4 DO5 c5 D5 DO15
A B cﬁn DO6 c6 D6 DO16
8 88 8

L35
-y B-j c o] DO7 c7 D7 DO17
- - COM c8 D8 COM
u Terminal wiring
A/B terminal C/D terminal

LOAD

DO0

] ] J
Avzs[
-
r%_l [
| Optocoupler

isolation ) == o7 Ay
o DI7 — 2
| T Al B @
i}iﬁ = =
[ - 3 3 [ boto  LOAD
Optocoupler Q Q)
_— __ pio isolation — —_—
| I J
% vz N 0
— = |
]
Optocoupler N 0 LoD
: isolation C [ po17
: pr— :|:
. _— T W — —+
Ayz(
U N S N >
{ 2avoC N / 2avoc H | Y
! .
i I i - I ss Optocoupler com
L _-||*_ ; N Ji isolation com J Zi;IDC
Sink input Source input [y
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Power supply specifications

Item

Specifications

Bus input power rated

5VDC (4.75 VDC-5.25 VDC)

voltage
Bus input power rated .
250 mA (Typical value at 5 VDC)
current
Module hot swapping |Not supported
Input specifications
Item Specifications
Input type Digital input
Input mode Source/Sink
Input channel 16

Input voltage class

24VDC +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 ps
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, low-side output
Output mode Sink
Output channel 16

Output voltage class

24VDC +10% (21.6 VDC-26.4 VDC)

Output load
(Resistive load)

0.5 A/point, 4 A/module

Output load
(Inductive load)

7.2 W/point, 24 W/module

Output load (Lamp load)

5 W/point, 18 W/module

Hardware ON/OFF
response time

100 ps

Leakage current at OFF

10 pA

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.

Software specifications

Item

Specifications

Software input filter time

Setting range: 1-65535 (Default: 1000)
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Item Specifications

Unit: 10 ps; 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

Not supported
configuration PP

Independent channel

Not supported
enable configuration PP

Diagnostic reporting
function configuration

Diagnostic information is uploaded by default.

Outputs are not refreshed; inputs

In stop mode
P Safe-Operational state.

support

refreshing in the

I/0 mapping Supports bit-level access mapping.

5.5.17 Digital input/output module-FL5005 (1616DP)

Figure 5-49 FL5005 (1616DP) appearance
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Figure 5-50 Component diagram

Status indicator:

Input signal
indicator

FL5005

Color meaning

Output signal
indicator

 User
terminal

Table 5-21 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
orincorrect parameter settings.

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

Off: The module works normally.

Input signal
indicator

Green

00-07
10-17

Input signal indicators (corresponding to each input channel)
On: The input is active.
Off: The input is inactive.

Output signal
indicator

Green

00-07
10-17

Output signal indicators (corresponding to each output
channel)

On: Output enabled.

Off: Output disabled.

User terminal

I/O terminals for external wiring

Color meaning

-: Digital input

relay)

-: Analog input (voltage, current,

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

-: Analog output
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u Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal

DIO A0 BO DI10
DI1 Al Bl DI11
0 DI2 A2 B2 DI12
4. R DI3 A3 B3 DI13
'8 : DI4 A4 B4 DI14
BIC D DI5 A5 BS DI15

2|12 2
1 |- DI6 A6 B6 DI16
- °ﬁ DI7 A7 BY DI17

‘ SS A8 B8 SS

A BC D|

E 18 4 DOO o DO D010

A Bcﬁo DO1 Cl1 D1 DO11

5 55 5

e D02 C2 D2 D012
éﬁ"’ DO3 c3 D3 DO13
ﬁ ﬁ DO4 ca D4 DO14

A BC D|

. d 4 DO5 c5 D5 DO15

A scﬁo DO6 cé6 D6 DO16

8 88 &

Aelc ol DO7 c7 D7 DO17
- - 24VDC c8 D8 COM
u Terminal wiring
A/B terminal C/D terminal
DIO v ] S “
i}i‘: oo LOAD
Optocou IerL —
: Fi)solatiol[; .} 1
, = —
Lo = B | |51
o~ - CD 007 LOAD
% Av=i] 3 g
il ) '
Optocoupler Q (o))
DIt0 isolation _— = “ E %
: Al n O LOAD
i}i}: ;. ;- DO10
% tl (@)
Optocoupler [ ’
: isolation E. =
D117 v* S H‘ “

,,,,,, - o i}i}: = 24VDC
( 2avDC [ 2avDC oav + |-
e v Tt | L

Sikinput  Source input

u Power supply specifications
Item Specifications

voltage

Bus input power rated

5VDC (4.75VDC-5.25 VDC)

current

Bus input power rated

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 16

Input voltage class

24VDC +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 ps
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 .

(Resiszive 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

Software input filter time

Setting range: 1-65535 (Default: 1000)

Unit: 10 ps; 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
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Item

Specifications

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.

5.5.18 Bridge measurement module-FL3321 (1RB)

Figure 5-51 FL3321 (1RB) appearance
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Figure 5-52 Component diagram

FL3321
1RB
Status indicator Color meaning

Signal indicator-:

9??2 User terminal

Table 5-22 Component description

Name Color |Silkscreen Description

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.
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.

Run indicator Green R

Error indicator Red E

On: Channel enabled

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

Off: The channel is disabled.

Enable indicator | Green Cco

Disconnection
detection Red BO
indicator

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

Short-circuit
detection Red S0
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
f EXCO+ A0 BO NC
OO
| EXCO- Al Bl NC
tv - - b !
Lﬁ? SIGO+ A2 B2 NC
== SIGO- A3 B3 NC
i o <H SENO+ A4 B4 NC
I‘i‘ & SENO- A5 B5 NC
oo
, ﬁ Shield A6 B6 NC
5‘??" NC A7 B7 NC
B 24V A8 B8 oV
Pin Name Description Specifications
Positive terminal of the excitation
A0 EXCO+
voltage output for Channel 0
Negative terminal of the excitation
Al EXCO-
voltage output for Channel 0
Positive terminal of the bridge
A2 SIGO+ |, .
input signal for Channel 0
Negative terminal of the bridge . .
A3 SIGO- | . Input type: Differential input
input signal for Channel 0
- ; ; Input voltage range: =30 mV
Positive terminal of the bridge
A4 SENO+
feedback voltage for Channel 0
Negative terminal of the bridge
A5 SENO-
feedback voltage for Channel 0
. Shield cable ground for Channel 0
A6 Shield .
bridge
AT - -
A8 94V Positive terminal of the external 24
V power input Module power input: 24 VDC (20.4 VDC-28.8
B8 oV Negative terminal of the external 24|VDC)
V power input
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Terminal wiring

4-wire sensor

# Note:

A B A B
6_ 1 n
i EXCO+ | 0 | NC B e EXCO+ | 0 | NC
[
— EXCO- | 1| NC I EXCO- | 1| NC
|
al sIGo+ | 2 | NC N 1 SIG0+ | 2 | NC
l
by y |
by SIGO- | 3 | NC m SIG0- | 3| NC
i
Lgseno+ | 4 | NC V1| Lesenor | 4| NC
1
SENO-| 5 | NC 0 SENO-| 5| NC
pshield | 6 | NC g»Shield 6| NC
NC | 7| NC NC | 7] NC
v | 8] ov v |8 ov

L L

®  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
xternatinpu 24VDC (-15%-+20%)
voltage
External input rated
0.5A
current

Rated backplane bus
output voltage

5VDC (4.75VDC-5.25VDC)

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 |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 40-4010Q
£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@250mA

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

1ms,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/0O mapping Supports bit-level access mapping.

5.5.19 Bridge measurement module-FL3322 (2RB)

Figure 5-53 FL3322 (2RB) appearance
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Figure 5-54 Component diagram

Status indicator:

Signalindicator-
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Color meaning
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Table 5-23 Component description

Name Color |Silkscreen Description
On: The module is running.
L Slow blinking (500 ms): The module is establishing
Run indicator Green R L
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.
Error indicator Red E . . >
Fast blinking (100 ms): The module is offline.
Off: The module works normally.
On: Channel enabled
Enable indicator | Green co,C1 Slow blinking (500 ms): Inp'ut sigr.1al over-range, over-limit,
or channel parameter configuration error
Off: The channel is disabled.
Disconnection . L
i On: The signal wire is disconnected.
detection Red BO,B1 Off: The signal wire is operating normall
indicator ' & P & v
Short-circuit N . -
) 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
| EXCO+ A0 BO EXC1+
L
® =]
| ~ EXCO- Al Bl EXC1-
e
,ﬁ SIGO+ A2 B2 SIG1+
|‘ \{l\)
== SIG0- A3 B3 SIGL-
e SENO+ A4 B4 SEN1+
li & SENO- A5 B5 SEN1-
'4 ) '?
-?? Shield A6 B6 Shield
:‘??0 NC A7 B7 NC
B 24V A8 B8 oV
Pin Name Description Specifications
A0 EXCO+ Positive terminal of the excitation voltage output
for Channel 0
Positive terminal of the excitation voltage output
BO EXC1+
for Channel 1
Negative terminal of the excitation voltage output
Al EXCO-
for Channel 0
Negative terminal of the excitation voltage output
Bl EXC1-
for Channel 1
Positive terminal of the bridge input signal for
A2 SIGO+
Channel 0
Positive terminal of the bridge input signal for
B2 SIG1+
Channel 1
A3 $1G0 Negative terminal of the bridge input signal for
Channel 0 Input type: Differential input
B3 sic1 Negative terminal of the bridge input signal for|Input voltage range: £30 mV
Channel 1
Positive terminal of the bridge feedback voltage
A4 SENO+
for Channel 0
Positive terminal of the bridge feedback voltage
B4 SEN1+
for Channel 1
AS SENO- Negative terminal of the bridge feedback voltage
for Channel 0
Negative terminal of the bridge feedback voltage
B5 SEN1-
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
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B8 ov

Negative terminal of the external 24 V power input

Terminal wiring

4-wire sensor

A B

# Note:

EXCO+ | 0 | EXC1+

{\ 6-wire sensor

EXCO- | 1 | EXC1-

SIGO+ | 2 | SIG1+

SIGO- | 3 | SIGI1-

SENO+ | 4 | SEN1+

SENO- | 5 | SENI-

p Shield | 6 | Shield

NC 7 NC

24V 8 ov

]

Product specifications

Specifications
(20.4vDC-28.8 VDC)

®  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

0.5A

Rated backplane bus
output voltage

5VDC (4.75VDC-5.25VDC)

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 40-4010Q
£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)
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Item

Specifications

Max. excitation power

5V @ 250 mA

Disconnection detection

Supported (signal wire)

Over-limit detection

Supported

Over-range detection

Supported

Isolation

No isolation between channels

Software specifications

Item

Specifications

Conversion time

1ms,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/0O mapping Supports bit-level access mapping.

5.5.20 Counting and measurement module-FL6002 (2ES)

Figure 5-55 FL6002 (2ES) appearance
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Figure 5-56 Component diagram
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Table 5-24 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
orincorrect parameter settings.

Off: The module works normally.

Signal
indicator

Green

DO, CO
D1,C1

SSl encoder signal detection indicator
On: The data/clock differential voltage remains positive.
Off: The data/clock differential voltage remains negative.

Green

X0, X1

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

Green

Y0, Y1

Digital output signal indicator
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Name Color | Silkscreen Description
On: Output enabled.

Off: Output disabled.

User terminal|l/O terminals for external wiring

-: Digital input
& P -: Analog output

Col : Digital output (source, sink, relay)

oo.r & P y -: Power feed
meaning -:Analoginput (voltage, current,
thermocouple, RTD)

-: Counting and measurement

u Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
DO+ AO BO D1+
0 ©"
DO- Al Bl D1-

==
1 1

ﬁ Co+ A2 B2 Cl+
A B
2 2
= Co- A3 B3 ci1-
3 v 3
g\??g VO A4 B4 COM
2??? DIO A5 B5 DI1
Eer

= SS A6 B6 PE
FE.
A 7

?g DOO0 AT B7 DO1
A B
8 ) [ 8_

AB ] 24V A8 BS oV
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u Terminal wiring
VO — i+ D- b-
Encoder Cable shield
COM——|- Ccr = _
e =
) Cable shield —t
DI (D
o o -
—
++++++ 50| 5
/" 24vpc \\‘ ‘// 24vDC N T Q
| I | - i ss ptocoupler
! __||_T /,‘ 41\—<| 1 isolation (@)
SiVnikiiiniput So\uir;;ngput S
(@)
c
w DO —t
24VDC
. I 24V
CcoMm
= Power supply specifications
Item Specifications
Bus input power rated
PUtp 5VDC (4.75 VDC-5.25 VDC)
voltage
Bus input power rated .
PUtp 140 mA (Typical value at 5 VDC)
current

Terminal input power
rated voltage

24VDC (20.4 VDC-28.8 VDC)

Terminal input power
rated current

2 A (Typical value at 24 VDC)

Module hot swapping |Not supported
= Input specifications
Item Specifications
Encoder type SSl absolute encoder
Input mode RS-422 level standard, differential input

Input channel

2

Encoder voltage

24VDC * 15%

SSI frame length

10-40 (Default: 13)

SSl 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
DI detection electrical
24VDC
level
DI 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 us
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Item Specifications
DI function Latch, preset, and reset
Number of DO channels |2

DO level 24VDC

DO type PNP (source), rated output current: 0.16 A
DO function Comparison output
ON voltage >15V
OFF voltage <5V

Hardware ON/OFF
100 ps

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 ps

Diagnostic reporting
function configuration

Diagnostic information is uploaded by default.

In stop mode

Outputs not refreshed;

Safe-Operational state.

are inputs support

refreshing

in

the
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5.5.21 Counting and measurement module-FL6112 (2El)

Figure 5-57 FL6112 (2El) appearance
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Figure 5-58 Component diagram
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Table 5-25 Component description

Name Color |[Silkscreen Description
Power-on/Run status indicator
On: The module is running.
Yellow- . . .
reen R Slow blinking (500 ms): The module is establishing
& communication.
Off: The module is not powered on or it is abnormal.
Module fault indicator
Status L . .
Lo Fast blinking (100 ms): The module is offline.
indicator o
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, 70 Encoder Channel 0/.1 input signal indicators
Green Al BL 71 On: Input signal active
> 777 77 |Off: Input signal inactive
Signal 00,01 Channel O/.l digital !nput indicators
- Green On: Input signal active
indicator 10,11 . . .
Off: Input signal inactive
Channel 0/1 digital output indicators
Green Y0,Y1l |On:Outputenabled.
Off: Output disabled.
Usgr I/O terminals for external wiring
terminal
-: Digital i t
Col ‘ D!g!tal mpiu ; k. rel -:Analog output
me;)r:)i;g .A|g|la (?u p:((sTturce,sm ,r(: ay) . Power feed
: Analog input (voltage, current, ] .
thermocouple, RTD) : Counting and measurement
u Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
" AO A0 BO Al
A B|
@ O BO Al B1 B1
: : 70 A2 B2 71
e
g?'?g DIO A3 B3 DI1
‘i‘?;’? SS A4 B4 SS
e
— VO A5 B5 COM
e
‘ PE A6 B6 PE
e
13??% DOO AT B7 DO1
B ]
= 24V A8 BS oV
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Terminal wiring

A0 A0
Optocoupler Optocoupler
isolation isolation
VO ——p+ 0 VO ——+ o0
o Encoder o Encoder
- M -
M M
Optocoupler Optocoupler
20 isolation 20 isolation
NPN Optocoupler (= PNP Optocoupler —
DI and Encoder isolation 9] Dl 'and Encoder isolation (¢)
— -
o DIO - o—DIO S
= Optocoupler — SS Optocoupler —
‘ isolation a isolation 8
Vo cC VO C
— —
co co
M "
LOAD 500 LOAD D00
N\ N
ov ov
L L
_’7 _'T
24) 4)

Power supply specifications

Item

Specifications

Bus input power rated
voltage

5VDC (4.75 VDC-5.25 VDC)

Bus input power rated
current

140 mA (Typical value at 5 VDC)

Terminal input power
rated voltage

24VDC (20.4VDC-28.8 VDC)

Terminal input power
rated current

2 A (Typical value at 24 VDC)

Module hot swapping |Not supported
Input specifications
Item Specifications
Encoder type Incremental encoder

Input channel

2 channels

Encoder voltage

24VDC * 15%

Pulse mode

Quadrature pulse input, pulse + direction input (direction signal optional)

Counting range

-2147483648-2147483647

Pulse frequency

200 kHz

Frequency multiplication
mode

x1, x2, x4

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.
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Item

Specifications

Counter filter

(0-65535) X 0.1 us per channel

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

response time

Input resistance

Reference value about 3.4 kQ

Isolation

Yes

Software specifications

Item

Specifications

Input filter time

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

Measurement variable

Frequency/Speed

Update time of the
measurement function

20 ms, 100 ms, 500 ms, 1000 ms

Gating function

Software gate
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5.5.22 Counting and measurement module-FL6121 (1EI_DF)

Figure 5-59 FL6121 (1EI_DF) appearance

invt

A B
A+ | 0| A-
e — ﬂ] B+ | 1| B-
Z+ | 2| Z-
x —
VO | 3| COM | B+ Vo(5v)
B.+ Encoder com(v) [ﬂ
—| b0 4| DL |7
H DI2 | 5| NC
e | s | 6 | pe
DO0 | 7 | DO1 lf
24V | 8 | 0OV
Power in
® C€
fg|FL6121
Count 1x5V,RS422
(5 24VDC,0.5A

SN:106228000058

Shenzhen INVT Electric Co.,Ltd
www.invt.com Made in China

Figure 5-60 Component diagram

FL6121
1EL DF

Status indicator RE E

Color meaning
Signal indicator:

3 User terminal
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Table 5-26 Component description

Name Color |Silkscreen Description
Power-on/Run status indicator
On: The module is running,.
Yellow- . . -
reen R Slow blinking (500 ms): The module is establishing
& communication.
Off: The module is not powered on or it is abnormal.
Module fault indicator
Status L . .
Lo Fast blinking (100 ms): The module is offline.
indicator s
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 |an{t |nd|cat'or
. Green | X0,X1,X2 |On:Inputsignal active
indicator . . .
Off: Input signal inactive
Digital output indicator
Green Y0,Y1 |On:Outputenabled.
Off: Output disabled.
Us?r I/O terminals for external wiring
terminal
: Digital i t
- |g| arinpu _ -:Analogoutput
Color : Digital output (source, sink, relay)
. . : Power feed
meaning -: Analog input (voltage, current, .
: Counting and measurement
thermocouple, RTD)
u Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
A+ A0 BO A-
4 0
B+ Al Bl B-
‘1‘%; ?E?
‘ l?? Z+ A2 B2 Z-
9??2 VO A3 B3 COoM
ﬁ??‘i DIO A4 B4 DI1
2??? DI2 A5 B5 /
EE
SS A6 B6 PE
!??F‘?
\A . DOO AT B7 DO1
e ©s
a ol 24V A8 BS ov
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u Terminal wiring

VO ——)+ B+
_Encoder

con—— | Hboooodi]

Sink input

u Power supply specifications

Cable shield
Cable shield
Cable shield
— DIO
p o — 0 DI2
( /—£4;BE_\ \}

Source input

+

1 e Bt

aver]

Optocoupler
isolation

iy

Optocoupler
isolation

T

|

=

VWP
LOAD
ANAA DO1
s
24VDC
-]+
p | 24V
CcoMm

1INJJID |eulalu|]

Item

Specifications

Bus input power rated
voltage

5VDC (4.75VDC-5.25 VDC)

Bus input power rated
current

140 mA (Typical value at 5 VDC)

Terminal input power
rated voltage

24 VDC (20.4VDC-28.8 VDC)

Terminal input power
rated current

2 A (Typical value at 24 VDC)

Module hot swapping

Not supported
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Input specifications

Item Specifications
Encoder type Incremental encoder
Input channel 1 channel
Encoder voltage 5VDC

Input type

RS-422 level standard, differential input

Pulse mode

Quadrature pulse input, pulse + direction input (direction signal optional)

Counting range

-2147483648-2147483647

Pulse frequency

100 Hz-2 MkHz

Frequency multiplication
mode

x1, x2, x4

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
24VDC
level
DI 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 24VDC
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
Software specifications
Item Specifications
. . Setting range: 0-65535 (Default: 1000)
Input filter time .
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
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5.5.23 Dual-channel pulse output control module-FL7102 (2PTO)

Figure 5-61 FL7102 (2PTO) appearance

O
. BN —=

A B
D100 0 DI10
n] DIO1 1 DI11
L—J DI02 2 DI12 —
D103 3 DI13 H
-I—P_N;I_Nﬂ ss 4 ss
A/PO 5 A/P1
a
B/DO| 6 |B/DL g
3
ENO 7 EN1
24V 8 ov T
Power in
Ce
FL7102

2xPTO
'E 24VDC,200kHz

Shenzhen INVT Electric Co.,Ltd.
www.invt.com Made in China

Figure 5-62 Component diagram

FL7102
2F

Status indicator

Col i
Signal indicator clormeaning

—User terminal
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Table 5-27 Component description

Name Color | Silkscreen Description
Power-on/Run status indicator
On: The module is running.
Yellow- . . I
reen R Slow blinking (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.
PO, DO, EO, Pulse output indicator .
Green On: NPN pulse output active
_ P1,D1,E1l o
Signal Off: NPN pulse output inactive
indicator Digital input indicator
Green |00-03,10-13 |On: Input signal active
Off: Input signal inactive
u
sc?r I/O terminals for external wiring
terminal
= Terminal definition
Diagram Left signal Left terminal Right terminal Right signal
@' DI0O A0 BO DI10
F"F DIO1 Al Bl DI11
== DI02 A2 B2 DI12
A DIO3 A3 B3 DI13
2 b SsS A4 B4 SS
e A/PO A5 B5 A/P1
ety B/DO A6 B6 B/D1
:?Ff
P%’i ENO AT B7 EN1
- 24V A8 BS oV
Pin Name Description Terminal function
Positive limit signal input for
AO DIOO
Channel 0
Positive limit signal input for
BO DI10
Channel 1
AL DI01 Negative limit signal input  |Internal impedance: 1.8 kQ
for Channel 0 15-30V voltage input is acceptable.
Bl DILL Negative limit signal input  [Supports sink input
for Channel 1 Max. input frequency: 200 kHz
Home signal input for
A2 DI02
Channel 0
Home signal input for
B2 DI12
Channel 1
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Pin Name Description Terminal function
Emergency stop signal input
A3 DIO3
for Channel 0
B3 DI13 Emergency stop signal input
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 current
B6 B/D1 D pulse output for Channel 1 [<0.5A
Output impedance: 0.5Q
Enable signal output for
AT ENO . .
Channel 0 Enable signal output (reserved; interface
Enable signal output for performance is similar to pulse output)
B7 EN1
Channel 1
A8 24y Positive terminal of the
external 24V power input  |Pulse output module power supply input: (12-24
B8 oV Negative terminal of the VDC) +15%
external 24 V power input
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u Terminal wiring
A/P
PUL+
PUL- — [ ’_;‘
DIR+ |
DIR- —
B/P
|
 § >—|‘
1
EN
1 I
24V X H‘ )
24VDC . —t
M [ D
L e
o~ o_Di0Q — 2
Q)
ﬁ > ':
—> m—
L |
Optocoupler Q .
5 isolation -~
. o o DIO3L .\ — O
ﬁ . ': -
> —
p L | —t
Optocoupler
_— DI10 isolation
- o———0—AW—] —
ﬁ > ':
—>
p L |
Optocoupler
: isolation
) o o DII3L .\ —
ﬁ > ':
L . —>
‘/ 24VDC \ 7 24VDC N\ |
I _' L e Lss ) Optocoupler
[ | P [ L ) isolation
____7 N7
Sink Source
input input
u Power supply specifications
Item Specifications

Bus input power rated
voltage

5VDC (4.75VDC-5.25 VDC)

Bus input power rated
current

140 mA (Typical value at 5 VDC)

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

Output load Peak drive current per point < 1 A; continuous current <0.5 A
Hardware ON/OFF
. 100 ps
response time
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
DI type Digital input
DI mode Source/Sink

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

100 ps

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

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

u Software specifications
Item Specifications
Supports single-pulse output (pulse + direction) and dual-pulse output
Pulse output mode PP gep put (p ) P P
(cw/ccw)
Motion mode Supports absolute position mode, relative position mode, and speed
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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5.5.24 Power feed module-FL7200 (PWR)

Figure 5-63 FL7200 (PWR) appearance

invt
24V 0 ov
L 24v [ 1| ov
ﬂ] 24V | 2 ov
24V 3 ov —
24V | 4 ov [ﬂ
24V 5 ov
24V 6 ov
2V | 7 | oV
PE 8 PE
A B
4] FL7200

www.invt.com M

Shenzhen INVT Electric Co.,Ltd

ade in China

Figure 5-64 Component diagram
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Table 5-28 Component description

Name

Color

Silkscreen

Description

Run indicator

Green

P

On: The module is running.

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

User terminal|l/O terminals for external wiring
u Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
FLJ 24V A0 BO ov
3§5 24V Al Bl ov
z?l?: 24V A2 B2 oV
N 24V A3 B3 oV
‘i‘?'?? 24V A4 B4 ov
S 24V A5 B5 oV
E??E 24V A6 B6 oV
A==
;gg; 24V AT B7 ov
ol PE A8 B8 PE
= Terminal wiring
FL7200
Unitpower supply L
e L 24V | 0| OV
24V | 1 ov
24V | 2 ov
24V | 3 ov
24V | 4 ov
24V | 5 ov
24V | 6 ov
24V | T ov
/i\ PE 8 PE
A B

*Terminals with the same
designation are internally
connected and the maximum
terminal current capacity is 4A.

202606 (V1.4)




INVT Flex Series 1/0 System

Product specifications

Power supply specifications

Item

Specifications

External input rated
voltage

24 VDC (-15%-+20%)

External input rated
current

0.8A

Rated output voltage

5VDC (4.5-5.5VDC)

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

5.5.25 Serial communication module-FL7002 (2COM)

Figure 5-65 FL7002 (2COM) appearance

i

A B short together if
RO+ 0 R1+ :}\necessary
ﬂ] RO- | 1 |[R1- 2
RS485
A0 | 2 | AL ﬁzmj
1 _
3 | 1 Pl
4 | GND [ﬂ
5 | ™
6 | RXL
J
7 | PE | (s >
24v ] 8 | ov
Power in

& CE

FL7002

2xSerial Port (RS232/RS485)
24VDC,0.5A
SN:106228000058

Shenzhen INVT Electric Co.,Ltd.
www.invt.com Made in China
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Figure 5-66 Component diagram

FL7002
2C

Status indicator RE BE

Signal indicator

Gﬁ-ﬁi—User terminal
-
-
-
%
-
QWE
-
#%

Table 5-29 Component description

Color meaning

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.
Status Off: The module works normally.
i dicator Red E Fast blinking (10 Hz): The module is offline.
Slow blinking (2.5 Hz): Incorrect parameter settings.
Blinking: There is data interaction.
Green cocC1 . . .
Off: There is no data interaction.
Steady on: Communication fault
Red EOEL L.
Off: Communication normal
On: Channel 0 operates in R$232 mode
Green 0:232
Off: Channel 0 operates in non-RS232 mode
On: Channel 1 operates in RS232 mode
. Green 1:232 .
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
Green 1:485 .
Off: Channel 1 operates in non-RS485 mode
User terminal|l/O terminals for external wiring
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Name ‘ Color |Silkscreen ‘ Description
-: Digital input
& P -: Analog output
Color : Digital output (source, sink, relay)
] -: Power feed
meaning -:Analoginput(voltage, current, )
-: Counting and measurement
thermocouple, RTD)
u Terminal definition
Diagram Left signal Left terminal | Right terminal Right signal
f RO+ A0 BO R1+
© O
RO- Al Bl R1-
e
485_A0 A2 B2 485_A1
== : _
N 485_BO A3 B3 485_B1
:?g‘? GND A4 B4 GND
?i,;i, E : 232_TX0 A5 B5 232_TX1
e
232_RX0 A6 B6 232_RX1
e
n . PE AT B7 PE
8 8
L 24V A8 B8 oV
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Terminal wiring

T 1 —

AQ 1200 i}' £rPpiRE
1= 1

BO I3 Il—|<— DE

Cable shield PE

RS-485 isolation IC

Al
B 1

Isolation
#*
(ol v]
mm

Cable shield PE —
: . >
RS-485 isolation IC —+
D
= -
RX0 > E B S
Txo?@@. Sl e 2
Cable shield - PE 0
Isolation IC RS-2321C =
(@)
<l E-
RX1 1S P RX —~
TX1 — 3 e g ™
Cable shield PE
IsolationIC ~ RS-2321C
E |: éj 8 : 24V
coMm
External 24 VDC
power supply
Power supply specifications
Item Specifications
Bus input power rated
putp 5VDC (4.75 VDC-5.25 VDC)
voltage
Bus input power rated
put pow 180 mA
current
Module hot swapping |Not supported
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 interface
type

simultaneously.

® Provides two RS485 physical-layer channels and two RS232

physical-layer channels.
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Item Specifications

® 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 0dd 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
quality, electromagnetic environment, number of nodes, and
connector quality.)

® Channels are isolated from internal system signals.

Communication distance

YV VV VY V VYV V VY

Isolation method . .
® Noisolation between channels

Termination resistor |[Implemented by user wiring at the terminal; matching resistance: 120 Q
Diagnostic reporting
function configuration

Supported

Communication data

Free refresh
refresh mode

u Software specifications
Item Specifications
® Receive frame end detection time; range: 0-10000
Frameendidletime |® Unit: 0.1 character
® Default value: 35
® Timeout for the master to wait for a slave response; range: 10-65535
Responsetimeout |®  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: ms
® Defaultvalue: 3
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Item Specifications
Read timeout handling [®  Holds the last input value or clears the input value.
mode ® 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,

select the enable mode. The read/write commands of Modbus RTU are

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

value is Disabled.

Module control function

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 ® Defaultvalue: 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 FK1100

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
Configuration Module )
parameter SDO 0x3000: 00 Enable UDINT |controls the enabled/dlsable'd status
of one module (1: enable; 0: disable).
Bit 0 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.
. . Coupler FPGA software version
Subindex 0x04 | FPGA Version | USINT
Status parameter number.
SDO Detected
0xF050 Module IDent - Detection module ID list.
List
Subindex 0x01 | Subindex 001 | UDINT |ID of 1st module detected
Subindex 0x02 | Subindex 002 | UDINT |ID of 2nd module detected
Subindex 0x20 | Subindex 032 | UDINT [ID of 32nd module detected
6.1.1.2 FK1300
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
gthmodule | 1st module
TRUE: Enable. FALSE: Disable.

SLOT 9-16 Module Enable

USINT

Expansion module enable/disable
control bit: controls the
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 module Controls

16. module 9.
TRUE: Enable. FALSE: Disable.

SLOT 17-24 Module Enable

USINT

Expansion module enable/disable
control bit: controls the
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 Controls
module24. | | module17.
TRUE: Enable. FALSE: Disable.

SLOT 25-32 Module Enable

USINT

Expansion module enable/disable
control bit: controls the
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 Controls
module 32. module 25.

TRUE: enable; FALSE: disable
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6.1.2 Digital input module

6.1.2.1 FL1001 (1600D)

Index-- . Data type
Name Parameter| Type Meanin
Subindex yp g
1600DI 1600DI module filter
0x8001+0x80*n - . .
. . SDO Cfg configuration parameter
Configuration - . .
. . [0-17 filter parameter. Unit: 10| Config
parameter Subindex 0x01 Filt0 UINT
SDO us Param
) ) Filter parameters 110-117. Unit:
Subindex 0x02 Filtl UINT
10 us
Control
parameter - - - - -
RxPDO
OXE001+0x80" N 1600DlI ] 1600DI module status feedback ]
TxPDO parameter
. Diagnosis
Feedback Subindex 0x01 ErrID UINT |FaultID Data
parameter | g hindex 0x02 10 BIT |10 status feedback
TxPD
xPDO Subindex 0x03 11 BIT |11 statusfeedback Input
(T=>0)
Subindex 0x11 117 BIT |I17 status feedback
Module
0x8078+0x80n | fz - | Module information ;
Status N
. HW Module hardware  version
parameter Subindex 0x01 . UINT -
DO Version number
. FPGA Module FPGA software version
Subindex 0x02 . UINT -
Version number
Note: n represents the slot where the expansion module is located, and n€[0,31].
6.1.2.2 FL1002 (3200D)
Name Index-- Parameter| Type Meanin Data type
Subindex e g yP
3200DlI 3200DI module filter
0x8002+0x80*n - . .
SDO Cfg configuration parameter
Filt t 10-17. Unit: 10
Subindex0x01 |  Filt0 UINT | or parameters n
) . us
Configuration - - .
. . Filter parameters 110-117. Unit:| Config
parameter | Subindex 0x02 Filtl UINT
DO 10 ps Param
) . Filter parameters 120-127. Unit:
Subindex 0x03 Filt2 UINT
10 ps
) . Filter parameters 130-137. Unit:
Subindex 0x04 Filt3 UINT
10 ps
Control
parameter - - - - -
RxPDO
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Index--
Name Parameter| Type Meanin Data type
Subindex e ing e
3200D!I 3200DI module status feedback
0x6002+0x80*n - -
TxPDO parameter
_ Diagnosis
Feedback Subindex 0x01 ErrlD UINT |FaultID Data
t
pa;)e:;:)eoer Subindex 0x02 10 BIT |10 status feedback
Subindex 0x03 11 BIT |I1status feedback Input
(T=>0)
Subindex 0x21 137 BIT |137 status feedback
Module . .
0x8078+0x80*n Info - Module information -
Status -
) HW Module  hardware  version
parameter Subindex 0x01 . UINT -
DO Version number
FPGA M FPGA sof i
Subindex 0x02 G UINT odule FPGA software version ]
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 FL2002 (0016DP) & FL2102 (0016DN)
Name Index-- Parameter| Type Meanin Data type
Subindex - & .
O0x8005+ 0x80* 1 0016D ) OOl?DP/DN module stop/offline
SDO Cfg configuration parameter
Stop/offline output mode
Qo0 Bit1bit0
Q1 Bit3bit2
Q7 Bit15bit14
Subindex 0x01 >top UINT 2#00: Hold output in stop/offline
Mode0O ) P P
mode
2#01: Clear output in stop/offline
mode
Confi " 2#10: Preset output in
onfiguration stop/offline mode Config
parameter -
DO Stop/offline output mode Param
Q10 Bit1bit0
Q11 Bit3bit2
Q17 Bit15bitl4
Subindex0x02 | P | UINT [2#00: Hold output in stop/offline
Model ) P P
mode
2#01: Clear output in stop/offline
mode
2#10: Preset output in
stop/offline mode
P f ffli
Subindex 0x03 Stop USINT reset value of stop/offline
Output0 output
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Index--
Name Parameter| Type Meanin Data type
Subindex yp g yP
Bit0: QO preset output value in
stop/offline mode
Bitl: 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
Sto stop/offline mode
Subindex 0x04 P USINT |Bitl: Q11 preset output value in
Outputl .
stop/offline mode
Bit7: Q17 preset output value in
stop/offline mode
0016D* 0016DP/DN dul tput
0X7005+0x80*n i /DN module  outpu
Control RxPDO control value
ontro Subindex 0x01 Qo BIT |QO output control Output
parameter Subindex 0x02 Q1 BIT |Q1 output control (0->T)
RxPDO P
Subindex 0x10 Q17 BIT |Q17 output control
0016D* 0016 DP/DN module status
0x6005+0x80*n - -
TxPDO feedback parameter
Feedback . -
Diagnosis
parameter Data
TxPDO Subindex 0x01 ErrlD UINT |FaultID
(Input(T>
0))
Module . .
0x8078+0x80*n Info - Module information -
Stat
us . ) Module hardware version
parameter Subindex 0x01 |HW Version| UINT -
DO number
FPGA M FPGA sof i
Subindex 0x02 G UINT odule FPGA software version )
Version number
Note: n represents the slot where the expansion module is located, and n€[0,31].
6.1.3.2 FL2003 (0032DP) & FL2103 (0032DN)
Name Index-- Parameter| Type Meanin Data type
Subindex e : o
0032DP/DN module
0032D* . . .
0x8006+ 0x80*n - stop/offline configuration
SDO Cfg
parameter
Configuration Stop/offline output mode Config
parameter SDO Sto Q0 Bitlbit0 Param
Subindex 0x01 Pl unt || 2 Bit3bit2
Mode0
Q7 Bit15bit14
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Name

Index--
Subindex

Parameter

Type

Meaning

Data 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

Subindex 0x02

Stop
Model

UINT

Stop/offline output mode
Q10 Bit1bit0
Q11 Bit3bit2

Q17 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

Subindex 0x03

Stop
Mode2

UINT

Stop/offline output mode
Q20 Bit1bit0
Q21 Bit3bit2

Q27 Bit15bitl4
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 0x04

Stop
Mode3

UINT

Stop/offline output mode
Q30 Bit1bit0
Q31 Bit3bit2

Q37 Bit15bitl4
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 0x05

Stop
Output0

USINT

Preset value of stop/offline
output

Bit0: QO preset output value in
stop/offline mode

Bitl: Q1 preset output value in
stop/offline mode

Bit7: Q7 preset output value in
stop/offline mode
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Index--
Name . Parameter| Type Meanin Data type
Subindex P g P
Preset value of stop/offline
output
Bit0: Q10 preset output value in
. stop/offline mode
Subindex 0x06 P USINT |Bitl: Q11 preset output valuein
Outputl .
stop/offline mode
Bit7: Q17 preset output value in
stop/offline mode
Preset value of stop/offline
output
Bit0: Q20 preset output value in
. stop/offline mode
Subindex 0x07 P USINT |Bitl: Q21 preset output value in
Output2 .
stop/offline mode
Bit7: Q27 preset output value in
stop/offline mode
Preset value of stop/offline
output
Bit0: Q30 preset output value in
. stop/offline mode
Subindex 0x08 P USINT |Bitl: Q31 preset output value in
Output3 .
stop/offline mode
Bit7: Q37 preset output value in
stop/offline mode
. 0032D* 0032DP/DN  module output
0x7006+0x80*n -
RxPDO control value
Control .
Subindex 0x01 Q0 BIT |QO output control Output
parameter Subindex 0x02 Q1 BIT |Q1 output control (0>T)
RxPDO P
Subindex 0x20 Q17 BIT |Q37 output control
0032D* 0032DP/DN dul tat
0X6006+0x80*n : /DN~ module status)
Feedback TxPDO feedback parameter
parameter Diagnosis
TxPDO Subindex 0x01 ErrID UINT |FaultID Data
(Input(T->0))
Module
0x8078+0x80n | fz - |Module information .
Status . . Module hardware version
Subindex 0x01 |HW Version| UINT -
parameter SDO number
) FPGA Module FPGA software version
Subindex 0x02 . UINT -
Version number

# Note: n represents the slot where the expansion module is located, and n€[0,31].
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6.1.3.3 FL2201 (0008DR)

Index-- .
Name Subindex Parameter| Type Meaning Data type
DR DR ffli
OX8004+0x80" 1 0008 ) 000? mpdule stop/offline
SDO Cfg configuration parameter
Stop/offline output mode
Qo0 Bit1bit0
Q1 Bit3bit2
Q7 Bit15bit14

Subindex 0x01 | Stop Mode | UINT 2#00: Hold output in

stop/offline mode

2#01: Clear output in
stop/offline mode Config Param
2#10: Preset output in
stop/offline mode

Preset value of stop/offline
output

Bit0: QO preset output value
in stop/offline mode

Configuration
parameter SDO

. Stop )
Subindex 0x02 USINT |Bitl: Q1 preset output value
Output . .
in stop/offline mode
Bit7: Q7 preset output value
in stop/offline mode
0008DR 0008DR  module  output
0x7004+0x80*n -
RxPDO control value
Control -
arameter Subindex 0x01 QO BIT | QO output control Output
r
P Subindex 0x02 Q1 BIT |Q1 outputcontrol (0->T)
RxPDO
Subindex 0x08 Q7 BIT |Q7output control
OX6004+0x80* N 0008DR 0008DR  module  status
Feedback TxPDO feedback parameter
parameter Diagnosis
TxPDO Subindex 0x01 ErrID UINT |FaultID Data
(Input(T->0))
. Module . .
0x8078+0x80*n Info - Module information -
Status . HW Module hardware version
Subindex 0x01 . UINT -
parameter SDO Version number
FPGA Modul FPGA ft
Subindex 0x02 . UINT © .u € software -
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.
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Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo0
Bit15 | Bit14 | Bit13 | Bit12 | Bit11 | Bit10 | Bito | Bits | Bit7 | Bits | Bits | Bit4 | Bit3 | Bit2 | Bit1 | Bito
The output modes represented by bitl 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 Mode0 of 0016DP is 0, that is,
0b0000000000000000.

Q7

Q6

Q5 Q

4

Q3 Q2 Q1

Qo0

0o | o

0o | o

0| o

0|

o] o] o

o o]o]o

0| o

6.1.4 Analog input module

6.1.4.1 FL3003 (4AD)

Name

Index--
Subindex

Parameter

Type

Meaning

Data type

Configuration
parameter SDO

0x8015+0x80*n

4AD SDO
Cfg

4AD module configuration
parameter

Subindex 0x01

AlO Cfg

USINT

Configuration parameter for
channel 0.
Bit0: Channel enable control
(0: disabled; 1: enabled)
Bitl: 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
conversion mode
2#000: Voltage 0-5V
Corresponding code value:
0-20000
2#001: Voltage 0-10V
Corresponding code value:
0-20000
2#010: Voltage -5-5V
Corresponding code value:
20000-20000
2#011: Voltage -10-10V

Config Param
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Index--
Name . Parameter| Type Meanin Data type
Subindex yp g yp
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
Subindex0x02 | AllCfg | USINT
parameter for channel 0
. Same as the configuration
Subindex 0x03 | AI2Cfg | USINT
parameter for channel 0
Same as the configuration
Subindex 0x04 | AI3Cfg | USINT 'surati
parameter for channel 0
Filter parameter for channel
0
R :1-255.A1 |
Subindex 0x05 | AIOFilt | USINT | o ecr -7o0>- Alargervaiie
improves filtering
performance but increases
delay.
h fi
Subindex0x06 | AILFilt | usinT |S2M€ @ Channel O filter
parameter
. . Same as Channel 0 filter
Subindex 0x07 Al2 Filt USINT
parameter
. . Same as Channel 0 filter
Subindex 0x08 Al3 Filt USINT
parameter
Control
parameter - - - - -
RxPDO
4AD module status feedback
0x6015+0x80*n | 4AD TxPDO -
parameter
. Conversion value for channel
Subindex 0x01 AlO INT 0
. Conversion value for channel
Subindex 0x02 All INT 1 Input(T->0)
Feedback ; B
. Conversion value for channel
parameter Subindex 0x03 Al2 INT 5
TXPDO : -
. Conversion value for channel
Subindex 0x04 Al3 INT 3
Subindex 0x05 | AIO_ErrID | UINT |Fault code for channel 0. Di )
Subindex 0x06 | Al1_ErrID | UINT |Faultcode for channel 1. |aDgant<;S|s
Subindex 0x07 | AI2_ErrID | UINT |Fault code for channel 2.
- (Input(T->0))
Subindex 0x08 | AI3_ErrID | UINT |Faultcode for channel 3.
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Index--
Name . Parameter| Type Meanin Data type
Subindex e g yP
Module . .
0x8078+0x80*n Info - Module information
Status ) HW Module hardware version
Subindex 0x01 . UINT
parameter SDO Version number
FPGA Module  FPGA  software
Subindex 0x02 . UINT .u W
Version version number
Note: n represents the slot where the expansion module is located, and n€[0,31].

6.1.4.2 FL3404 (S8ADV)

Index--
Name ) Parameter| Type Meanin Data type
Subindex yp g yp

8ADV SDO 8ADV module configuration
0x8016+0x80*n -
Cfg parameter

Configuration parameter for
channel 0.

Bit0: Channel enable flag (0:
disabled; 1: enabled)

Bit1l: Over-range detection
enable flag (0: disabled; 1:
enabled)

Bit2: Enhanced filter enable flag
(0: disabled; 1: enhanced filter
enabled; 50 Hz/60 Hz
suppressed simultaneously)
Bit4-bit3: Conversion range
selection

2#00: (0-20000) or (-20000-
20000)

Configuration Subindex 0x01 AlO Cfg USINT | 2#01:(0-27648) or (-27648- Config
parameter SDO 27648) Param
2#10: (0-32000) or (-32000-

32000)
2#11: (0-32767) or (-32768-
32767)
Bit7-bit5: Conversion mode
selection
2#000: voltage 0-5V
2#001: voltage 0-10V
2#010: voltage -5-5V
2#011: voltage -10-10V
2#100: voltage 1-5V
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

Subindex 0x02 | AILCfg | USINT

Subindex 0x03 | AI2Cfg | USINT
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Index--
Name . Parameter| Type Meanin Data type
Subindex yp g yp
) Same as the configuration
Subindex 0x04 | AI3 Cfg USINT
parameter for channel 0
. Same as the configuration
Subindex 0x05 | Al4 Cfg USINT
parameter for channel 0
Same as the configuration
Subindex 0x06 | AI5Cfg | USINT 'suratl
parameter for channel 0
. Same as the configuration
Subindex 0x07 | AI6Cfg | USINT
parameter for channel 0
) Same as the configuration
Subindex 0x08 | Al7 Cfg USINT
parameter for channel 0
Filter parameter for channel 0
R : 1-255. A | l
Subindex0x09 | AIOFilt | USINT | o8¢ 249> A [arger vaiue
improves filtering performance
but increases delay.
. . Same as channel 0 filter
Subindex 0x0A All Filt USINT
parameter
. . Same as channel 0 filter
Subindex 0x0B Al2 Filt USINT
parameter
Same as Channel 0 filter
Subindex 0x0C | AI3Filt | USINT !
parameter
h fi
Subindex0x0D | Al4Filt | usINT [22me as channel 0 filter
parameter
. . Same as channel 0 filter
Subindex 0x0E Al5 Filt USINT
parameter
. . Same as channel 0 filter
Subindex OxOF Al6 Filt USINT
parameter
S h [ 0 filt
Subindex 0x10 | AI7Filt | USINT [>3¢ @ channe ner
parameter
Control
parameter - - - - -
RxPDO
OX6016+0x80"N 8ADV _ |BADV module status feedback
TxPDO parameter
Subindex 0x01 AlO INT |Conversion value for channel 0.
Subindex 0x02 All INT |Conversion value for channel 1.
Subindex 0x03 Al2 INT |Conversion value for channel 2.
- - Input(T->0)
Subindex 0x04 Al3 INT |Conversion value for channel 3.
Feedback Subindex 0x05 Al4 INT |Conversion value for channel 4.
eedbac Subindex 0x06 Al5 INT |Conversion value for channel 5.
parameter : .
TXPDO Subindex 0x07 Al6 INT |Conversion value for channel 6.
Subindex 0x08 AlT INT |Conversion value for channel 7.
Subindex 0x09 | AIO_ErrID | UINT [Fault code for channel 0.
Subindex 0x0A | All_ErrlD | UINT |Fault code forchannel 1. Diagnosis
Subindex 0x0B | AI2_ErrID | UINT |Fault code for channel 2. Data
Subindex 0xOC | AI3_ErrID | UINT |Fault code for channel 3. (Input
Subindex 0xOD | Al4_ErrID | UINT |Fault code for channel 4. (T=>0))
Subindex OXOE | AI5_ErrID | UINT [Fault code for channel5.
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Name

Index--
Subindex

Parameter

Type

Meaning

Data type

Subindex 0xOF

Al6_ErrID

UINT

Fault code for channel 6.

Subindex 0x10

AI7_ErrID

UINT

Fault code for channel 7.

Status

0x8078+0x80*n

Module Info

Module information

Subindex 0x01

HW Version

UINT

Manufacturer hardware version -

parameter SDO

Subindex 0x02

FPGA
Version

UINT

Module  hardware

number

version

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

6.1.4.3 FL3504 (8ADI)

Name

Index--
Subindex

Parameter

Type

Meaning

Data type

0x8016+0x80*n

8ADI SDO
Cfg

8ADI
parameter

module configuration

Configuration
parameter SDO

Subindex 0x01

AlO Cfg

USINT

Configuration parameter for

channel 0.

Bit0: Channel enable flag (0:

disabled; 1: enabled)

Bitl: Over-range detection

enable flag (0: disabled; 1:

enabled)

Bit2: Enhanced filter enable

flag (0: disabled; 1: enhanced

filter enabled; 50 Hz/60 Hz

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

selection
2#000:
2#001:
2#010:
2#011:
2#100:
2#101:

reserved

reserved

reserved

reserved

reserved
Current4-20 mA
2#110: Current 0-20 mA
2#111: Current -20-20 mA

Subindex 0x02

All Cfg

USINT

Same as the configuration
parameter for channel 0

Subindex 0x03

Al2 Cfg

USINT

Same as the configuration
parameter for channel 0

Config Param
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Index--
Name . Parameter | Type Meanin Data type
Subindex yp g yp
. Same as the configuration
Subindex 0x04 | AI3Cfg |[USINT
parameter for channel 0
. Same as the configuration
Subindex 0x05 | Al4 Cfg |USINT
parameter for channel 0
) Same as the configuration
Subindex 0x06 | AI5SCfg |USINT
parameter for channel 0
) Same as the configuration
Subindex 0x07 | AI6 Cfg |USINT
parameter for channel 0
) Same as the configuration
Subindex 0x08 | AI7 Cfg |USINT
parameter for channel 0
Filter parameter for channel 0
R : 1-255. A | [
Subindex0x09 | AIOFilt |USINT| o8¢ 1722 A Targer vawue
improves filtering performance
but increases delay.
. ) Same as channel 0 filter
Subindex 0x0A AI1Filt |USINT
parameter
i . Same as channel 0 filter
Subindex 0x0B | AI2 Filt |[USINT
parameter
. . Same as channel 0 filter
Subindex 0x0C | AI3Filt |USINT
parameter
. i Same as channel 0 filter
Subindex 0xOD | Al4 Filt |[USINT
parameter
. ) Same as channel 0 filter
Subindex 0x0E AI5 Filt  |USINT
parameter
. ) Same as channel 0 filter
Subindex 0xOF Al6 Filt |USINT
parameter
. ) Same as channel 0 filter
Subindex 0x10 AIT Filt |USINT
parameter
Control
parameter - - - -
RxPDO
ADI f k
0X6016+0x80"n |8ADI TxPDO| - |1 module status feedbac
parameter
Subindex 0x01 AlO INT [Conversion value for channel 0.
Subindex 0x02 All INT [Conversion value for channel 1.
Subindex 0x03 Al2 INT |Conversion value for channel 2.
- - Input(T->0)
Subindex 0x04 Al3 INT |Conversion value for channel 3.
Feedback Subindex 0x05 Al4 INT |Conversion value for channel 4.
parameter | Subindex 0x06 Al5 INT |Conversion value for channel 5.
TxPDO 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 0x0A | AlI1_ErrID | UINT |Fault code for channel 1. Diagnosis
Subindex 0x0B | Al2_ErrID | UINT |Fault code for channel 2. Data
Subindex 0xOC | AI3_ErrID | UINT |Fault code for channel 3. (Input(T->0))
Subindex 0xOD | Al4_ErrID | UINT |Fault code for channel 4.
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Index--
Name . Parameter | Type Meanin Data type
Subindex yp g yp
Subindex OXOE | AI5_ErrID | UINT |[Fault code for channel 5.
Subindex OxOF | AI6_ErrID | UINT |Fault code for channel 6.
Subindex 0x10 | AI7_ErrID | UINT |Fault code for channel 7.
0x8078+0x80*n |Module Info| - [Module information -
Module hardware ersion
Status Subindex 0x01 | HW Version | UINT Y W vers! -
number
parameter SDO FPGA Module FPGA soft i
r rsion
Subindex 0x02 : UINT | 094 Software Versio 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 FL3003 (4AD):

Bit7 | Bit6 | Bits Bit4 Bit3 Bit2 Bit1 Bit0
Channel conversion mode Enh.anced Over-range Over-ra.nge Open-C|rcu|t Channel
(range configuration) filter enable detection | detection enable
enable enable enable
2#000: 0-5V 2#100: 4-20 mA 0:
2#001: 0-10V 2#101: 0-20 mA 0: Disable |0: Disable |0: Disable |0: Disable Disable
2#010:-5V-+5V 2#110: reserved 1l:Enable |1:Enable |1:Enable |1:Enable 1:
2#011:-10 V-+10V  |2#111:-20-+20 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,
thatis, 0b10001101. Details are as follows:

Bit7 | Bit6é | Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
100 0 1 1 0 1
100: 4-20 mA 0: Disable 1: Enable 1:Enable 0: Disable 1: Enable
Range conversion:
Measurement Current (l) Decimal (D) | Hexadecimal Range Conversion
range [Voltage (U) formula
8.19175V 32767 OXTFFF Above upper
limit
5V 20000 0x4E20
05V 2.5V 10000 0x2710 Rated range D =20000XU/5
ov 0 0x0000 U =DX5/20000
-2.5V -10000 0xD8FO0 Below lower
-5V -20000 0xB1EO limit
-8.19175V -32768 0x8000
163835V 32767 OXTFFF Above upper
limit
10V 20000 0x4E20
Ty 5V 10000 0x2710 Rated range | D=20000xU/10
ov 0 0x0000 U =DX10/20000
-5V -10000 0xD8FO0
10V 220000 OXBLEO Bel?"' lower
116.3835 V 32768 0x8000 mit
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Measurement Current (l) . . Conversion
Decimal (D) | Hexadecimal Range
range [Voltage (U) formula
Above upper
8.19175V 32767 OXTFFF -
limit
5V 20000 0x4E20
25V 10000 0x2710 D = 20000X U/5
+5V oV 0 0x0000 Rated range }
X 8 | U=Dx5/20000
-2.5V -10000 0xD8F0
-5V -20000 0xB1EO
Below lower
-8.19175V -32768 0x8000 -
limit
A
16.3835V 32767 OXTFFF bove upper
limit
10V 20000 0x4E20
5V 10000 0x2710
D =20000XU/10
10V oV 0 0x0000 Rated range
U=DX10/20000
-5V -10000 0xD8FO0
-10V -20000 0xB1EO
Below |
116.3835V 32768 0x8000 elowtower
limit
Above upper
30.2136 mA 32767 OXTFFF L.
limit
20mA 20000 0x4E20 D = 20000 X (1-4)/16
4-20 mA 12 mA 10000 0x2710 Rated range B )
|=DX16/20000+4
4 mA 0 0x0000
0 mA -5000 OxECT8 Below lower
-22.2136 mA -32768 0x8000 limit
Above upper
32.767T mA 32767 OXTFFF -
limit
20 mA 20000 0x4E20
0-20 mA 10 mA 10000 0x2710 Rated range D =20000X1/20
-20m
0mA 0 0x0000 I =DX20/20000
-10 mA -10000 0xD8F0
Below lower
-20 mA -20000 0xB1EO limit
-32.767 mA -32768 0x8000
Above upper
32.767T mA 32767 OXTFFF L.
limit
20 mA 20000 0x4E20
10 mA 10000 0x2710 D = 20000 X 1/20
+20mA 0mA 0 0x0000 Rated range }
1=DX20/20000
-10 mA -10000 0xD8F0
-20mA -20000 0xB1EO
Below lower
-32.767 mA -32768 0x8000 limit

202606 (V1.4)

140



INVT Flex Series 1/0 System

Configuration

6.1.5 Analog output module

6.1.5.1 FL4003 (4DA)

Name

Index--Subindex

Parameter

Type

Meaning

Data type

SDO

0x8019+0x80*n

4DA SDO
Cfg

4DA  module
parameter

configuration

Configuration
parameter

Subindex 0x01

AOO Cfg

USINT

Configuration parameter for
channel 0.
Bit0: Channel enable control
(0: disabled; 1: enabled)
Bitl: Output fault detection
enable control
(0: disabled; 1: enabled)
Bit3-bit2: Offline output mode.
2#00: Hold output when
offline
2#01: Clear output when
offline
2#10: Preset output when
offline
Bit 4: Reserved
Bit7-bit5: Channel conversion
mode
2#000: Voltage 0-5V
Corresponding code value:
0-20000
2#001: Voltage 0-10V
Corresponding code value:
0-20000
2#010: Voltage -5-5V
Corresponding code value:
20000-20000
2#011: Voltage -10-10V
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

Subindex 0x02

AO1 Cfg

USINT

Same as the configuration
parameter for channel 0

Subindex 0x03

AO2 Cfg

USINT

Same as the configuration
parameter for channel 0

Subindex 0x04

AO3 Cfg

USINT

Same as the configuration
parameter for channel 0

Config Param
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Name Index--Subindex | Parameter Type Meaning Data type
AOO0 Sto Preset value of stop/offline
Subindex 0x05 P INT vai p/offl
Output output for channel 0.
Subindex 0x06 AO1 Stop INT Preset value of stop/offline
Output output for channel 1.
Subindex 0x07 AQ2 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
OXT019+0x80* N ] module output control
RxPDO value
fi
Subindex 0x0L ACO INT Output control value for
channel 0.
Control
) Output control value for
parameter Subindex 0x02 A0l INT Output(0-=>T)
channel 1.
RxPDO
) Output control value for
Subindex 0x03 AO2 INT
channel 2.
f
Subindex 0x04 A3 INT Output control value for
channel 3.
4DA f k
0x6019+0x80*n | 4DA TxPDO . module status feedbac
Feedback parameter Diagnosis
ee ) Subindex 0x01 | AOO_ErriD UINT Fault code for channel 0. Dgt
rameter
paramete Subindex 0x02 | AO1_ErrID UINT Fault code for channel 1. at
TxPDO : (Input(T->0))
Subindex 0x03 | AO2_ErriD UINT Fault code for channel 2.
Subindex 0x04 | AO3_ErrID UINT Fault code for channel 3.
Module . .
0x8078+0x80*n Info - Module information
Status )
) HW Module hardware version
parameter Subindex 0x01 ) UINT
DO Version number
. FPGA Module FPGA software version
Subindex 0x02 . UINT
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 FL3103 (4PT)

Name

Index--Subindex

Parameter

Type

Meaning

Data type

Configuration
parameter
SDO

0x8029+0x80*n

4PT SDO Cfg

4PT module
configuration
parameter

Subindex 0x01

TempO Cfg

USINT

Configuration
parameter for channel
0.

Bit0: Channel enable
control

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

Config Param
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Name

Index--Subindex

Parameter

Type

Meaning

Data type

(0: disabled; 1: enabled)
bit3-bit2: RTD wiring
mode
2#00: Two-wire
system
2#01: Three-wire
system
2#10: Four-wire
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

Subindex 0x02

Templ Cfg

USINT

Same as the
configuration
parameter for channel 0

Subindex 0x03

Temp2 Cfg

USINT

Same as the
configuration
parameter for channel 0

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

Templ Filt

USINT

Same as channel 0 filter
parameter

Subindex 0x07

Temp2 Filt

USINT

Same as channel 0 filter
parameter

Subindex 0x08

Temp3 Filt

USINT

Same as channel 0 filter
parameter

Subindex 0x09

Temp0 Offset

INT

Channel 0 temperature
offset value

Amplified by a factor of
ten, 999 represents 99.9.
Detected
Actually measured value

value =

+ Offset value
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Name

Index--Subindex

Parameter

Type

Meaning

Data type

Subindex 0xA

Templ Offset

INT

Same as channel 0
temperature offset
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

Templ 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.

Subindex 0x11

TempO Low

INT

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

Subindex 0x12

Templ Low

INT

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

Subindex 0x13

Temp2 Low

INT

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

Subindex 0x14

Temp3 Low

INT

Channel 3 temperature
lower limit (reserved)
Uses the inherent limit
of the sensor.

Control
parameter
RxPDO

Feedback
parameter
TxPDO

0x6029+0x80*n

4PT TXPDO

4PT  module status
feedback parameter

Subindex 0x01

TempO

REAL32

Conversion value for

channel 0.

Subindex 0x02

Templ

REAL32

Conversion value for

Input(T->0)
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Name Index--Subindex| Parameter Type Meaning Data type
channel 1.
. Conversion value for
Subindex 0x03 Temp2 REAL32
channel 2.
) Conversion value for
Subindex 0x04 Temp3 REAL32
channel 3.
Fault code f h [
Subindex 0x05 | TempO_ErrID UINT Oau code for channe
. Fault code for channel . .
Subindex 0x06 | Templ_ErrID UINT 1 Diagnosis
- Data
. Fault code for channel
Subindex 0x07 | Temp2_ErriD UINT 5 (Input(T > 0))
. Fault code for channel
Subindex 0x08 | Temp3_ErriD UINT 3
0x8078+0x80*n Module Info - Module information -
Status . . Module hardware
Subindex 0x01 HW Version UINT . -
parameter version number
SDO . . Module FPGA software
Subindex 0x02 FPGA Version UINT . -
version number
# Note: n represents the slot where the expansion module is located, and n€[0,31].
6.1.6.2 FL3203 (4TC)
Name Index-- Parameter | Type Meanin Data type
Subindex P g yP
4TCSDO 4TC module configuration
0x802D+0x80*n -
Cfg parameter
Configuration parameter for
channel 0.
Bit0: Channel enable control
(0: disabled; 1: enabled)
Bitl: Over-range detection
enable control
(0: disabled; 1: enabled)
Bit3-bit2: Reserved
Bit 4: Temperature unit
Configuration (0:°C; 1: °F)
parameter Bit7-bit5: Channel conversion | Config Param
SDO Subindex 0x01 | TempO Cfg | USINT | 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
thermocouple
2#101: TypeR
thermocouple
2#110: Type S
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Uses the inherent limit of the
sensor.

Index--
Name . Parameter | Type Meanin Data type
Subindex e g P
thermocouple
2#111: Type T
thermocouple
. Same as the configuration
Subindex 0x02 | Templ Cfg | USINT
parameter for channel 0
. Same as the configuration
Subindex 0x03 | Temp2 Cfg | USINT
parameter for channel 0
Same as the configuration
Subindex 0x04 | Temp3 Cfg | USINT &
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 | Templ Filt | USINT
parameter
. ) Same as channel 0 filter
Subindex 0x07 | Temp2 Filt | USINT
parameter
Same as channel 0 filter
Subindex 0x08 | Temp3 Filt | USINT
parameter
Channel 0 temperature offset
value
T 0 Amplified b fact ft
Subindex0x09 | P T | mPHTied by a factor ot ten,
Offset 999 represents 99.9.
Detected value = Actually
measured value + Offset value
T 1 h
Subindex OxA emp INT Same as channel 0
Offset temperature offset value
) Temp2 Same as channel 1
Subindex 0xB INT
Offset temperature offset value
. Temp3 Same as channel 2
Subindex 0xC INT
Offset temperature offset value
Channel 0 temperature upper
Subindex0xD | Tempoup | InT | imit(reserved)
PP Uses the inherent limit of the
sensor.
Channel 1 temperature upper
limit (reserved)
Subindex OXxE | TemplU INT
HbIndex PEYP Uses the inherent limit of the
sensor.
Channel 2 temperature upper
Subindex OxF | Temp2Up | INT | it (reserved)
P<~P Uses the inherent limit of the
sensor.
Channel 3 temperature upper
limit (reserved
Subindex 0x10 | Temp3Up | INT ( )
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Index--

Name . Parameter | Type Meanin Data type
Subindex yp g yp
Channel 0 temperature lower
. limit (reserved)
Subindex 0x11 | TempO Low | INT ) .
Uses the inherent limit of the
sensor.
Channel 1 temperature lower
. limit (reserved)
Subindex 0x12 | TemplLow | INT ) .
Uses the inherent limit of the
sensor.
Channel 2 temperature lower
. limit (reserved)
Subindex 0x13 | Temp2Low | INT . L.
Uses the inherent limit of the
sensor.
Channel 3 temperature lower
limit d
Subindex 0x14 | Temp3 Low | INT m (rese.rve ) .
Uses the inherent limit of the
sensor.
Control
parameter - - - -
RxPDO
4TC module status feedback
0x602D+0x80*n | 4TC TxPDO -
parameter
REAL3 |Conversion value for channel
Subindex 0x01 TempO 5 0 version vatd
. REAL3 | Conversion value for channel
Subindex 0x02 Templ 5 1 Input (T=>0)
. REAL3 | Conversion value for channel
Subindex 0x03 Temp2 5 5
Feedback -
. REAL3 | Conversion value for channel
parameter | Subindex 0x04 Temp3 5 3
TxPDO - 0 Errl -
em rre
Subindex 0x05 pD_ UINT |Fault code for channel 0.
Templ_Errl
Subindex 0x06 pD_ UINT |Fault code for channel 1. Diagnosis
T > Errl Data
em rr
Subindex 0x07 pD_ UINT |Fault code for channel 2. (Input(T->0))
Temp3_Errl
Subindex 0x08 PD_ UINT |Fault code for channel 3.
Module
0x8078+0x80"n | fz - |Module information
Stat
atus . . Module hardware version
parameter | Subindex 0x01 | HW Version | UINT
DO number
. FPGA Module FPGA software version
Subindex 0x02 . UINT
Version number

# Note: n represents the slot where the expansion module is located, and n€[0,31].
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6.1.7 Incremental encoder input detection module

6.1.7.1 FL6112 (2EI)

Parameter

Type

Meaning

Data type

2EI_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
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_Cntl_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

Config Param

202606 (V1.4)

148



INVT Flex Series 1/0 System

Configuration

Parameter

Type

Meaning

Data type

2#11: Both edges
Bit7-bit6: Reserved
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

2EI_CntO_Filt

UINT

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

2EI_Cnt1_Filt

UINT

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

2El_Cnt0_Ratio

UINT

Encoder resolution, that is, the number of pulses fed
back per revolution and the pulse increment
between two Z pulses

2El_Cntl_Ratio

UINT

Encoder resolution, that is, the number of pulses fed
back per revolution and the pulse increment
between two Z pulses

2El_Cnt0_Status

USINT

2El_Cntl1_Status

USINT

Counter status feedback
Bit0: Forward run flag

Bitl: Reverse run flag

Bit2: Overflow flag bit

Bit3: Underflow flag bit

Bit4: LO latch completion flag
Bit7-bit5: Reserved

2El_Cnt0_Val

DINT

Count value feedback

2El_Cntl_Val

DINT

Count value feedback

2EI_Cnt0_Freq

DINT

Count frequency feedback Hz

2E1_Cntl_Freq

DINT

Count frequency feedback Hz

2El_Cnt0_LatchVal

DINT

Count latch value feedback

2El_Cntl_LatchVal

DINT

Count latch value feedback

2El_Cnt0_Velocity

DINT

Running speed feedback r/min

2EI_Cntl_Velocity

DINT

Running speed feedback r/min

Input (T=>0)

2El_CntO_ErrID

UINT

Error code

2EI_Cntl_ErrID

UINT

Error code

Diagnosis
Data
(Input(T > 0))

2El_Cnt0_Ctrl

USINT

2El_Cntl_Ctrl

USINT

Bit0: Counter enable, active high

Bitl: Clear counter value, rising edge active

Bit2: Write counter preset value, rising edge active
Bit3: Clear counter overflow flag, rising edge active
Bit4: Counter comparison function enable, active
high (requires counter enable first)

Bit7-bit5: Reserved

Output (0=>T)
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Parameter

Type

Meaning

Data type

2El_Cnt0_CmpVal

DINT

Counter comparison value

2EI_Cntl_CmpVal

DINT

Counter comparison value

2El_Cnt0_PresetVal

DINT

Counter preset value

2El_Cntl_PresetVal

DINT

Counter preset value

6.1.8.1 FL3321 (1RB)

6.1.8 Bridge measurement module (FL3321&FL3322)

Parameter

Type

Meaning

Data type

1RB_RB_Cfg

UINT

Bit0: Channel enable
Bitl: Tare mode. 0: Automatic tare; 1: Manual
tare
Bit3-bit2: Sensor sensitivity
2#00: 1 mV/V
2#01: 2 mV/V
2#10: 4 mV/V
2#11: 6 mV/V
Bit7-bit4: Conversion time
4#0000: 1 ms
4#0001: 2 ms
4#0010: 5ms
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

Config Param

1RB_RB_Status

UINT

Status feedback

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

Bit3-bitl5: Reserved

1RB_RB_SampleCode

DINT

Channel measurement code value

1RB_RB_TareCode

DINT

Channel tare code value

Input (T=>0)

1RB_RB_Errid

UINT

Channel fault code

Diagnosis
Data
(Input(T > 0))

1RB_RB_Ctrl

USINT

Bit0: Enable zero calibration, rising edge active
Bitl: 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

Output (0>T)
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2RB_RB1_ManualTareCode

the full-scale code value

Parameter Type Meaning Data type
full-scale code value
6.1.8.2 FL3322 (2RB)
Parameter Type Meaning Data type
2RB_RBO_Cfg Bit0: Channel enable
Bitl: Tare mode. 0: Automatic tare; 1: Manual
tare
Bit3-bit2: Sensor sensitivity
2#00: 1 mV/V
2#01: 2 mV/V
2#10: 4 mV/V
2#11: 6 mV/V
Bit7-bit4: Conversion time
UINT 4#0000: 1 ms
2RB_RB1_Cfg 4#0001: 2 ms Config Param
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
2RB_RBO_FullCode DINT |Channel full-scale code value
2RB_RB1_FullCode
2RB_RBO0_Status Status feedback
Bit0: Zero calibration status
USINT |Bitl: Gain calibration status
2RB_RB1_Status .
Bit2: Tare status
Bit15-bit3: Reserved Input (T=>0)
2RB_RB0_SampleCode
DINT |Channel measurement code value
2RB_RB1_SampleCode
2RB_RB0_TareCode
DINT |Channel tare code value
2RB_RB1_TareCode
2RB_RBO_Errid Diagnosis
UINT |Channel fault code Data
2RB_RB1_Errid
(Input(T > 0))
2RB_RBO_Ctrl Bit0: Enable zero calibration, rising edge active
Bitl: Enable gain calibration, rising edge active
Bit2: Update tare value by software, rising
USINT |edge active
2RB_RB1_Ctrl . . ..
Bit3: Restore factory settings, rising edge
active Output (0>T)
Bit7-bit4: Reserved
2RB_RBO0_GainCode DINT Gain calibration code value, converted based
2RB_RB1_GainCode on the full-scale code value
2RB_RB0_ManualTareCode DINT Manual tare code value, converted based on
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6.1.9 Pulse module (FL7102)

6.1.9.1 FL7102 (2PTO)

Parameter Type Meaning Data type
2PTO_ChO_Filt UINT Filter parameters (limit, brake, and home),
2PTO_Ch1_Filt unit: 10 us

2PTO_ChO_Brake Time

2PTO_Chl_Brake Time
2PTO_ChO0_Scale Scale factor, similar to a gear ratio. It defines

the conversion relationship from user unit

(u) to pulse unit (p).

UINT |Example: 10000 indicates 1u =10000p. A

speed of 1 u/s indicates 10000 p/s.

If 10000p = 1r for the controlled object, it

indicates 1r/s.

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

2PTO_Ch1_Scale

2PTO_ChO_Cfg Configuration parameter
Bit1-bit0: Pulse output mode

0: Pulse + direction

1: CW/CCW

2: Reserved

3: Reserved
Bit2: Positive limit input signal logic. 0:
normally open; 1: normally closed
Bit3: Negative limit input signal logic. 0:
USINT |normally open; 1: normally closed Config Param
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_Chl_Cfg

2PTO_Ch0_HomingMode Homing mode
0: mode 19
. USINT |1: mode 21
2PTO_Chl_HomingMode 2 mode 24
3: mode 28

2PTO_ChO_HomingSpeed
2PTO_Chl_HomingSpeed
2PTO_ChO_HomingApproach

DINT |Homing speed [u/s] < 200 kHz

Speed DINT Homing approach speed [u/s] < Homing
2PTO_Ch1l_HomingApproach speed
Speed
2PTO_ChO_Status Status feedback
Bit0: Homing status. 1: Homing completed
USINT | _. Input (T=>0)
2PTO_Ch1_Status Bitl: Speed status. 1: Speed reached

Bit2: Position status. 1: Position reached
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2PTO_Ch1l_MoveCtrl

active)
Bit2: Software brake (active high; signal logic

applies only to external input signals)

Parameter Type Meaning Data type
Bit3: Actual output direction. 1: Forward
rotation; 0: Reverse rotation
Bit5-bit4: Actual output status
0: No output
1: Accelerating
2: Decelerating
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
Bit11: Brake status
Bit15-bit12: Reserved
2PTO_ChO_ActVel
DINT |Current speed [u/s]
2PTO_Ch1_ActVel
2PTO_ChO_ActPos ..
DINT |Current position [u]
2PTO_Chl1_ActPos
2PTO_ChO_Errid Diagnosis
UINT [Channel fault code Data
2PTO_Ch1_Errid
(Input(T > 0))
2PTO_ChO_MoveMode Operation mode
0: Homing mode
USINT |1: Speed mode
2PTO_Chl_MoveMode . -
2: Relative position mode
3: Absolute position mode
2PTO_ChO_TargetVel Target speed [u/s]. After scale conversion: <
200 kHz. A negative value indicates the
DINT [running direction only in speed mode.
2PTO_Chl_TargetVel . .
Negative speed values are not allowed in
other modes.
2PTO_ChO_TargetPos DINT |Target position [u] output (05T
r ition [u
2PTO_Ch1_TargetPos Eetp utput (0>T)
2PTO_ChO_AccTime Lo
- UINT |Acceleration time, ms
2PTO_Chl_AccTime
2PTO_ChO_DecTime . .
- UINT |Deceleration time, ms
2PTO_Chl_DecTime
2PTO_ChO_MoveCtrl Motion control
Bit0: Start operation (rising edge active)
Bitl: Position reset to zero (rising edge
USINT
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6.1.10 Serial communication module (FL7002)

The FL7002 serial communication module consists of the local FL7002_2COM 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-FL7002_2COM

Name

Index--
Subindex

Parameter

Type

Meaning

Data
type

SDO

0x8040+0x80*n

2COM SDO Cfg

communication
configuration

Serial
module
parameter

Subindex 0x01

ComO_Enable (M/S/F)

USINT

1: Enable Com0 port
(default)
: Disable Com0 port

Subindex 0x02

Com0_Mode(M/S/F)

USINT

: RS232 (default)
: RS485

Configuration

Subindex 0x03

ComO0_Baudrate(M/S/F)

USINT

: 1200 bps

: 2400 bps

14800 bps

19600 bps

19200 bps (default)
: 38400 bps

: 57600 bps

: 115200 bps

parameter

Subindex 0x04

Com0_DataBit (M/S/F)

USINT

: 7 bits
: 8 bits (default)

Subindex 0x05

ComO0_StopBit (M/S/F)

USINT

: 1 bit (default)
: 2 bits

Subindex 0x06

ComO_Parity (M/S/F)

USINT

: No parity
: 0dd parity
: Even parity (default)

Subindex 0x07

ComO_Type(M/S/F)

USINT

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

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

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

Subindex 0x08

Com0_SlavelD(S)

USINT

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

slave ID)

Config
Param

202606 (V1.4)

154



INVT Flex Series 1/0 System

Configuration

Name

Index--
Subindex

Parameter

Type

Meaning

Data
type

Subindex 0x09

Com0_ResponseDelay(S)

UINT

Default: 50 ms; configurable
range: 0-65535 ms

Subindex 0xA

ComO0_Frame interval
(ms)(M/S/F)

UINT

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

Subindex 0xB

ComO_ResponseTimed
out(ms)(M)

UINT

If the slave does not
respond within the set time,
the master retransmits the
command. Range: 10—
65535 ms; default: 1000 ms

Subindex 0xC

Com0_Polling Delay
(ms)(M)

UINT

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

Subindex 0xD

Com0_ByteSwap(M)

USINT

0: Disable swap (default)
1: Enable swap

Subindex OxE

Com0_WordSwap(M)

USINT

0: Disable swap (default)
1: Enable swap

Subindex 0xF

Com0_ReissuedNum (M)

USINT

If the slave does not
respond within the set time,
the master retransmits the
command. Range: 0-255;
default: 3 times

Subindex 0x10

Com0_ Errorhanding (M)

USINT

0: Hold the last output
value

1: Clear output to zero
(default)

Subindex 0x11

ComO0_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)
: Disable Com1 port

Subindex 0x13

Coml_Mode(M/S/F)

USINT

RS232
: RS485 (default)

Subindex 0x14

Com1_Baudrate(M/S/F)

USINT

11200 bps

: 2400 bps

14800 bps

19600 bps

19200 bps (default)
: 38400 bps

: 57600 bps

115200 bps
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Name Index- Parameter Type Meanin Data
Subindex e g type
. . 1: 7 bits
Subindex 0x15 | Com1_DataBit(M/S/F) USINTZ: 8 bits (default)
. 1: 1 bit (default
Subindex 0x16 | Com1_StopBit(M/s/F) |usiNTl: * DIt (default
2: 2 bits
0: No parity
Subindex 0x17 | Com1_Parity(M/S/F) |USINT|1: Odd parity
2: Even parity (default)

Subindex 0x18

Coml_Type(M/S/F)

USINT

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

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

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 0x1A

Com1_ResponseDelay(S)

UINT

Default: 50 ms; configurable
range: 0-65535 ms

Subindex 0x1B

Coml_Frame interval
(ms)(M/S/F)

UINT

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

Subindex 0x1C

Coml_ResponseTimed
out(ms)(M)

UINT

If the
respond within the set time,
the master retransmits the
command. Range: 10—
65535 ms; default: 1000 ms

slave does not

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 0x1F

Com1_WordSwap(M)

USINT

0: Disable swap (default)
1: Enable swap

Subindex 0x20

Com1_ReissuedNum(M)

USINT

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

slave does not

Subindex 0x21

Coml_Errorhanding (M)

USINT

0: Hold the last output
value

1. Clear output to zero
(default)

Subindex 0x22

Coml_OutputMode(M)

USINT

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

1: Enable the data-change

event triggering function: A
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Name

Index--
Subindex

Parameter

Type

Meaning

Data
type

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

Triger0

BIT

Trigger control bit: Valid
when Triger0-Riseedge or
TrigerO-levelcontinue is
configured for the master|
module.

Trigerl-Triger30

Subindex 0x20

Triger31

BIT

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

Feedback
parameter
TxPDO

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.

Subindex 0x02

Slaver0_errno

USINT

Communication fault code
of channel 0 slave. See 8.2
Serial communication
module exception code
description

Subindex 0x03

Slaverl_errno

USINT

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

Status
parameter
SDO

0x8078+0x80*n

Module Info

Module information

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].
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6.1.10.2 Serial communication module - Modbus RTU master virtual module

The Modbus RTU master virtual modules are as follows:

) Supported function
No. Name Function
code

Master virtual module, can access 4 Words

1 M: rw 4 Words . 01/02/03/04/05/06/15/16
of input/output data
Master virtual module, can access 8 Words

2 M: rw 8 Words . 01/02/03/04/05/06/15/16
of input/output data
Master virtual module, can access 16

3 M: rw 16 Words : 01/02/03/04/05/06/15/16
Words of input/output data
Master virtual module, can access 32

4 M: rw 32 Words . 01/02/03/04/05/06/15/16
Words of input/output data
Master virtual module, can access 64

5 M: rw 64 Words _ 01/02/03/04/05/06/15/16
Words of input/output data
Master virtual module, can access 128

6 M: rw 128 Words . 01/02/03/04/05/06/15/16
Words of input/output data

:rw 4 Words: 0x8041+0x80*n

:rw 8 Words: 0x8042+0x80*n

: rw 32 Words: 0x8044+0x80*n

: rw 64 Words: 0x8045+0x80*n

M
M
M: rw 16 Words: 0x8043+0x80*n
M
M
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.

Name

Index--Subindex

Parameter | Type

Meaning

Data
type

SDO

0x8041+0x80*n

Virtual

Confi -
& parameter

module

configuration

Configuration
parameter

Subindex 0x01

ModulelD

USINT

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
IDs are counted sequentially in
this order.

Default: 0

Config
Param

Subindex 0x02

PortID

USINT

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

Subindex 0x03

ControlMode

USINT

See the description after the table.
0: PollingMode, polling mode
1: TrigerO-Riseedge

TrigerO rising-edge trigger
control
2: Trigerl-Riseedge
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Name Index--Subindex

Parameter

Type

Meaning

Data
type

Trigerl rising-edge trigger
control
32: Triger31-Riseedge

Triger31
control
33: Triger0-levelcontinue

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

Trigerl high-level continuous
active control

rising-edge trigger

64: Triger31- levelcontinue
Triger31 high-level continuous
active control

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

Subindex 0x02
Control

Cmd

USINT

Function code:
01/02/03/04/05/06/15/16

parameter | Subindex 0x03

Address

UINT

Register address

RxPDO
X Subindex 0x04

Len

UINT

Length (The unit is Word 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

Subindex 0x01

Feedback

StateWord

UINT

=0: Idle; trigger bitis 0

=1: Executing; trigger bit level is 1,
and sending has started

=2: Execution complete; sent and
response received.

parameter

TXPDO Subindex 0x02

CmdErrno

UINT

See 8.2 Serial communication
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

202606 (V1.4)

159



INVT Flex Series 1/O System Configuration

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:

FK1100

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.

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 Triger0-Triger31 of the local serial
communication module FL7002_2COM. Selecting TrigerO-Riseedge associates the rising-edge trigger of
Triger0, while selecting Triger31-Riseedge associates the rising-edge trigger of Triger31l. 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 X
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
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S: 256 Discrete Inputs: 0x804D+0x80*n
S: 1024 Discrete Inputs: 0x804E+0x80*n

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

Virtual discrete input 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
Subindex 0x01 ModulelD | USINT L .

parameter SDO communication module is 1. The| Param

IDs are counted sequentially in

this order.

Default: 0

0: Serial port 0 (default)

1: Serial port 1

0x804B+0x80*n Config -

Subindex 0x02 PortID USINT

Discrete input virtual module

0x704B+0x80*n | Output-Map " control parameter

Control Subindex 0x01 DOO BIT |InputO
parameter Subindex 0x02 DO1 BIT |Inputl -
RxPDO Subindex 0x03 D02 BIT |Input2
Subindex... DO--- BIT [Input...
Subindex 0x11 DO15 BIT |Inputl5

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

6.1.10.3.2 Coil module
) Supported function
No. Name 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

Name Index.- Parameter Type Meanin Data
Subindex P g type

Virtual coil output module

Confi fi configuration parameter Confi
onfiguration onfi
& The ID of the serial &

parameter SDO . L Param
Subindex 0x01 ModulelD USINT [communication module

closest to the coupler in the

0x804F+0x80*n Config -
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Name Index-- Parameter Type Meaning Data
Subindex type
configuration is 0, and the ID of
the second serial
communication module is 1.
The IDs are counted
sequentially in this order.
Default: 0
. 0: Serial port 0 (default)
Subindex 0x02 PortID USINT .
1: Serial port 1
Virtual coil output module
0x604B+0x80*n Input-Map -
control parameter
Feedback Subindex 0x01 DIO BIT |OutputO
parameter Subindex 0x02 DI1 BIT |Outputl -
TxPDO Subindex 0x03 DI2 BIT |Output2
Subindex... DI--- BIT |Output...
Subindex 0x11 DI15 BIT |Outputl15
Note: n represents the slot where the expansion module is located, and n€[0,31].
6.1.10.3.3 Input register module
) Supported
No. Name Function .
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

communication module is 1. The
IDs are counted sequentially in
this order.

Name Index-- Parameter Type Meanin Data
Subindex = g type
Input registe irtual module
0x8053+0x80*n | Config (. |InPut register virtual modu
configuration parameter
The ID of  the serial
communication module closest
Configuration to the coupler in the| Config
arameter SDO configuration is 0, and the ID of| Param
P Subindex 0x01 ModulelD USINT guration 15 ©, .
the second serial
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Name Index-- Parameter | Type Meanin Data
Subindex e g type
Default: 0
0: Serial port 0 (default
Subindex0x02 | Portip | usiNT |2 Seniat port 0 (default
1: Serial port 1
. Input register virtual module
0x7053+0x80*n | Output-Map -
Control control parameter
ontro Subindex 0x01 | OutputDatal | UINT |Register1
parameter - . -
RXPDO Subindex 0x02 | OutputData2 | UINT |Register2
Subindex 0x03 | OutputData3 | UINT |Register3
Subindex 0x04 | OutputData4 | UINT |Register4

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

6.1.10.3.4 Holding register module

) Supported function
No. Name 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

Name Index-- Parameter | Type Meanin Data
Subindex e g type
. . Holding register virtual module
0x8058+0x80*n Config - . .
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 L )
DO communication moduleis 1. The | Param
IDs are counted sequentially in
this order.
Default: 0
: Seri f
Subindex 0x02 PortID USINT 0 Ser!al port 0 (default
1: Serial port 1
Feedback Output register virtual module
ceaback | 0x6058+0x80*n | Input-Map | - pur. Teg
parameter control parameter -
TxPDO Subindex 0x01 | InputDatal | UINT |Register1
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Name Index-- Parameter | Type Meaning Data

Subindex type
Subindex 0x02 | InputData2 | UINT |Register2
Subindex 0x03 | InputData3 | UINT |Register 3
Subindex 0x04 | InputData4 | UINT |Register4

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

6.1.10.4 Serial communication module-Free-protocol virtual module

6.1.10.4.1 Free-protocol transmit 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
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 Ind-ex-- Parameter Type Meaning Data
Subindex type
Free-protocol transmit virtual
0x8060+0x80*n Config - module configuration
parameter

The ID of the serial
communication module
closest to the couplerin the
configuration is 0, and the ID | Config
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)

1: Serial port 1

Free-protocol transmit virtual
Control | 0x7060+0x80*n | Output-Map - o duple control parameter

parameter Control word i
RxPDO Subindex 0x01 | ControlWord UINT

Configuration
parameter
SDO

Subindex 0x02 PortID USINT

0: Clear error / return to
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Name Index-- Parameter Type Meaning Data
Subindex type

ready-to-send state

1: Normal transmission

Subindex 0x02 Sendlen UINT Transmission length

Subindex 0x03 | OutputData |ARRAY[0..15] |Data

Free-protocol transmit virtual

module feedback parameter

Transmission status:

0: Idle

1: Transmitting

0x6060+0x80*n | Input-Map -

Feedback L.
2: Transmission successful
parameter 3: Transmission failed )
TxPDO Subindex 0x01 | SendState UINT ’

4: Transmission timeout

5: Parameter setting error
(send  length  exceeds
module capacity oris 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

Name Index-- Parameter Type Meanin Data
Subindex ol g type
Free-protocol receive virtual
0x8066+0x80*n Config - module configuration
Configuration parameter Confi
igurati i
& The ID of the serial &
parameter SDO . Param
) communication module
Subindex 0x01 | ModulelD USINT .
closest to the coupler in the
configuration is 0, and the ID
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Name

Index--
Subindex

Parameter

Type

Meaning

Data
type

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

0x7066+0x80*n

Output-Map

Free-protocol receive virtual
module control parameter

Control
parameter
RxPDO

Subindex 0x01

ControlWord

UINT

Control word

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

1: Receive

Subindex 0x02

Reserve

UINT

Reserved

0x6066+0x80*n

Input-Map

Free-protocol receive virtual
module feedback parameter

Feedback
parameter
TxPDO

Subindex 0x01

ReceiveState

UINT

Receive status:

0: Idle

1: Receiving

2: Receive successful

3: Receive failed

4: Receive timeout

10: Received length exceeds
module capacity

11: Serial port busy

Subindex 0x02

ActReclLen

UINT

Actual received data length

Subindex 0x03

InputData

ARRAYI0..15]

Data

# Note: n represents the slot where the expansion module is located, and n€[0,31].
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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
"FK1100_ECT_Coupler_x.x.x.x.xml", then click Open.

=

Location | System Repository v Edit Locations...
(C:\ProgramData\CODESYS\Devices)

Installed device descriptions

|String for a fulltext search | Vendor: | <all vendors> w

MName Vendor Version Description ‘

+ m Miscellaneous *

£ m Figldbuses

+- Bl HMI devices « v P « FK1100 EtherCA... > code v 0 o

+- [ pLcs

+- &P softMotion drives ==« [ o
Il Desktop & - ~
‘ Downloads OR

RZM2L RSK_DeviceSetup
| FK1100 ECT Coupler_1.0.1.0xml
¥| FK1100 ECT Coupler 1.0.2.0 BITxml
| FK1100 ECT Coupler 1.0.2.1 BYTExml
¥| FK1100 ECT Coupler 1.0.3.0 BIT.xml
¥| FK1100 ECT Coupler 1.0.3.1_BYTExml

% FK1100_ECT_Coupler_1.0.4.0_BIT.xml 2023/12/28 11:18

% FK1100_ECT_Coupler_1.0.4.1_BYTE.xm 2023/12/28 11:21

%) FK1100_ECT Coupler 1.0.5.0_BIT.xml 2024/2/23 1720
LN 4 >

| |FK11U-0_ECT_CoupIer_1.D.S.D_BIT.xn ~| |Sercos XML device descripti ~| L
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@ Add Device

Step2 Click Add Device to add the master and slave devices respectively.

Name ]Eﬂ\efCAT_Master_SoﬁMohon_

Action
(® Append device

(O Update device

|String for a fulltext search | Vendor ! <Al vendors>

v

Name Vendor
+ m Miscellaneous
= ﬂ‘] Fieldbuses
+ - €AN CANbus
= ek EtherCAT
= D}Master

EtherCAT Master 35 - Smart Software Solutions GmbH

Version

3.5.15.0

Description

EtherCAT Master...

[ [EthercAT Master SoftMotion | 35 - Smart Software Solutions GmbH

3.5.15.0

EtherCAT Master SoftMotion...

]

+

HP Ethernet Adapter

+ . = EtherNet/IP

ﬁ Home&Building Automation
Kk Modbus

H# Profibus

% Profinet 10

S sercos

FoE

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

Name: EtherCAT Master SoftMotion
Vendor: 35 - Smart Software Solutions GmbH
Categories: Master
Version: 3.5.15.0
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.)

[ Add Device

[ Add Device ]

Close ‘

Name IFKllOO_ECI’_CopuIer_l

Action
(@ Append device () Insert device Plug d

c= (O Update device

|String for a fulltext search | Vendor | <All vendors>

Name
+ [ Panasonic Corporation, Appliances Company - AC Servo Driver
+ [l Parker Hannifin - Parker Servo Drive 1M
+ [ Parker Hannifin - Parker Servo Drive 15

Vendor

= [d shenzhen INVT Electric Co., Ltd.

= [l EtherCAT Coupler

vt [FK1100_ECT_Copuler_1.0.2.1

Shenzhen INVT Electric Co.,

Ltd.

#- [ EtherCAT MODULE
+ [ STOEBER ANTRIEBSTECHNIK GmbH & Co. KG - Antriebe
+ [ Yaskawa Electric Corporation - Servo Drives

Accelnet EtherCAT Drive (CoE) SoftMotion

[ Affinity in RFC mode SoftMotion

ﬂ Affinity SoftMotion

AKD EtherCAT Drive (CoE) SoftMotion

T AvAAAA B 11A Etane AT Muivin CAEY CABMIAbAn

<

Copley Controls Corp.
Control Techniques
Control Techniques
Kollmorgen

DAAALE Aubnmatine Pkl

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

Wt Name:FK1100_ECT_Copuler_1.0.2.1
Vendor: Shenzhen INVT Electric Co., Ltd.
Categories: Slave
Version: Revision=1601000200
Order Number: FK1100_ECT_Copuler

_ECT_Copuler_1.0.2.1

Description: EtherCAT Slave imported from Slave XML: FK1100_ECT_Coupler_1.0.2. 1.xml Device: FK1100

Append selected device as last child of
EtherCAT_Master_SoftMotion

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

I Add Device I

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

[ Add Device X

Name [FL3203_4TC |

Action
(® Append device () Insert device Flug device (O Update device
IStnng for a fulltext search I Vendor | <All vendors> ped
Name Vendor Version Description
= L_ﬂ Fieldbuses
= ook EtherCAT
= n:'i Module
[~ 1) FL1I001-1600DI _ |Shenzhen INVT Electric Co., Ltd. 0O EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
ﬂi FL1002-3200DI Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂi FL2002-0016DP Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
ﬂi FL2102-0016DN Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
Eﬂ FL2201-0008DR Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
ﬂi FL3003-4AD Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
m FL3103-4PT Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
m FL3203-4TC Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
Eﬁ FL4003-4DA Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
< >

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

@  name:FL3203-4TC
Vendor: Shenzhen INVT Electric Co., Ltd.

Categories: Module
Version: 0 §
Order Number: FL3203-4TC =
Description: EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.0.2. 1.xml Device: FL3203-4TC

Append selected device as last child of
FK1100_ECT_Copuler

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

Add Device [ Close

Step4 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.
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6.2.1.2 Module configuration

6.2.1.2.1 Digital input module

Step 1l Click Add Device and add the FL1001-1600DI module.

@ Add Device

Name [FL1001_1600D1|

Action
(® Append device () Insert device Flua device (O Update device
IStnng for a fulltext search I Vendor | <All ;[endofs) v
Name Vendor Version Description
= [ﬂ Fieldbuses
= pui EtherCAT
= DE Module
Shenzhen INVT Electric Co., Ltd, 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
1 FL1002-3200D1 Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
['B FL2002-0016DP Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂi FL2102-0016DN Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬁ‘] FL2201-0008DR Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂi FL3003-4AD Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
[‘I‘] FL3103-4PT Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂi FL3203-4TC Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
Eﬂ FL4003-4DA Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
< >

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

@  mame:FL1001-1600D1
Vendor: Shenzhen INVT Electric Co., Ltd.
Categories: Module
Version: 0
Order Number: FL 1001-1600D1
Description: EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.0.2. 1.xml Device: FL1001-1600DI

=

Append selected device as last child of
FK1100_ECT_Copuler

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

Add Device Close

Step2 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 ps, and the default value is 10 ms.

Startup Parameters ok Add [ Edit < Delete & MoveUp & 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 1 16#8001:1601 160001 Filt0 1000 16 F O 0 160001 Filtd
Module IEC Objects ‘ 2 16#8001:16%02 1600DI Filt1 1000 16 O O 0 1600DI Filt1

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

VAR

ibButtonl : BOOL; 1# 558
ibButton2 : BOOL:; bt oo -
END VAR
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Step4 Map variables ibButtonl and ibButton2 to the corresponding input points in Module I/O Mapping.
The mapped variables can then be used directly in the program.

Information

Startup Parameters Find Filter Show all v &k Add FB
Module 1/0 Mapping Variable Mapping Channel Address Type Unit Description
E ] Errld @ cws  UINT Errld
Module IEC Objects L] 10 @ °%Ix18.0 BIT 10
| *p Application.PLC_PRG.ibButton1 “ 11 AeAs BIT 11
4% Application.PLC_PRG.ibButton2 K 12 I¥is2  BIT 12
*H 13 %IX18.3  BIT 13
*H 14 %IX18.4  BIT 14
% 15 %IX18.5  BIT 15
% 16 %IX18.6  BIT 16
* 17 %IX18.7  BIT 17
9 110 %IX19.0  BIT 110
% 111 %IX19.1  BIT 11
H 112 %IX19.2  BIT 112
9 113 %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
Step1 Click Add Device and add the FL2002-0016DP module.
[ Add Device X
Name [FL2002_00160P)
Action
@ Appenddevice () Insert device Flug device (O Update device
IStnng for a fulltext search I Vendor | <all vquqs) ol

Name

<

= Fieldbuses
= ook EtherCAT
= 9.17 Module

[ FL1001-160001
[ FL1002-320001
) FL2102-0016DN
[ FL2201-0008DR
(@ FL3003-44D
(@ FL3103-4PT
[ FL3203-471C
(3 FL4003-4DA

Vendor

Shenzhen INVT Electric Co., Ltd.
Shenzhen INVT Electric Co., Ltd.
Shenzhen INVT Electric Co., Ltd.
Shenzhen INVT Electric Co., Ltd.
Shenzhen INVT Electric Co., Ltd.
Shenzhen INVT Electric Co., Ltd.
Shenzhen INVT Electric Co., Ltd.
Shenzhen INVT Electric Co., Ltd.
Shenzhen INVT Electric Co., Ltd.

Version

o 0o o 0o o o o o o

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:

FK1100_ECT_Coupler
FK1100_ECT_Coupler
FK1100_ECT_Coupler,
FK1100_ECT_Coupler
FK1100_ECT_Coupler
FK1100_ECT_Coupler
FK1100_ECT_Coupler
FK1100_ECT_Coupler,
FK1100_ECT_Coupler

[ Group by category [] Display all versions(forexperts only) [] Display outdated versions

0016DP

(@  name:FL2002-0016DP
Vendor: Shenzhen INVT Electric Co., Ltd.
Categories: Module
Version: 0
Order Number: FL2002-0016DP
Description: EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.0.2.0_BIT.xml Device: FL2002-

Append selected device as last child of
FK1100_ECT_Copuler

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

| Add Device | Close
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Step 2 Set the stop/offline output mode and preset value based on actual needs in the startup parameters.

| Startup Parameters
Module 1/O Mapping
Module IEC Objects

Information

db Add [ Edit

Move Up

Line

1 16#8005:16%01
2 16#8005:16%02
3 16#8005:16%03
4 16#8005:16%04

Index:Subindex

Name

0016DP Stop Mode0 0
0016DP Stop Mode 1

0016DP Stop Outputd
0016DP Stop Output1

Value
16
0 16
0 8
0 8

Bit Length

Abort on Error

oooo

Jump to Line on Error

oooo

Next Line

0
0
0
0

Comment

0016DP Stop Mode0
0016DP Stop Mode 1
0016DP Stop Outputd
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

Qo0

Bit15 | Bit14

Bit13]Bit12

Bit11|Bit10

Bit9 | Bits

Bit7 | Bit6

Bit5 | Bit4

Bit3 | Bit2

Bitl | Bit0

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 Mode0 is 43684, that is 2#1010101010100100.

Q7

Q6

Q5

Q4

Q3

Q2

Q1

Qo0

1] o0

1] o

1] o

1] o0

1] o0

1] o

0o | 1

0

| o

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

VAR
obCylinderl + BOOL; SF 2o 7
obCylinder2 : BOOL; 2FS &

END VAR

Step4 Map variables obCylinderl 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

Module I/O Mapping

Module IEC Objects

Information

Find Filter Show all
l Variable Mapping Channel Address Type
"% Qo @ 2:Qxss.0 BIT
"% Application.PLC_PRG.obCylinder 1 "% Q1 LOX5a+ BIT
"% Application.PLC_PRG.obCylinder2 “$ Q2 2owsa2 BIT
"% Q3 %QX58.3  BIT
"% Q4 %QX58.4  BIT
"% Qs %QX58.5  BIT
"% Q6 %QX58.6  BIT
"% Q7 %QX58.7  BIT
"% Q10 %QX59.0  BIT
" Qi1 %QX59.1  BIT
"% Q12 %QX59.2  BIT
" Q13 %QX59.3  BIT
"% Q14 %QX59.4  BIT
"% Q15 %QX59.5  BIT
"$ Q16 %QX59.6  BIT
"% Q17 %QX59.7  BIT
- Errld %IW13 UINT

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

v

Qo
Q1
Q2
Q3
Q4
Qs
Q6
Q7

Add FB foi

Unit  Description

Q10
Qi1
Q12
Q13
Q14
Q15
Q16
Q17
Errld
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6.2.1.2.3 Analog input module

Step1 Click Add Device and add the FL3003-4AD module.

[ Add Device X
Name [FL3003_4AD| |
Action
(® Append device () Insert device (O Update device
|Smng for a fulltext search ’ Vendor | <All vendors> v
Name Vendor Version Description
= I__ﬂ Fieldbuses
= ot EtherCAT
= m-ji Module
Eﬁ FL1001-1600DI Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
tl_j FL1002-3200DI Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
fﬂ FL2002-0016DP Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
[jj FL2102-0016DN Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
('3 FL2201-0008DR Shenzhen INVT Electric Co., Ltd. 1] EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
13 FL3003-4AD | Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
fjj FL3103-4PT Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
[jj FL3203-4TC Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
Eﬁ FL4003-4DA Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
< >
Group by category [] Display all versions(for experts only) [_] Display outdated versions
[  name:FL3003-44D
Vendor: Shenzhen INVT Electric Co., Ltd.
Categories: Module -
Version: 0 y’
Order Number: FL3003-4AD =
Description: EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.0.2.0_BIT.xml Device: FL3003-4AD
Append selected device as last child of
FK1100_ECT_Copuler
®  (You can select another target node inthe navigator while this window is open.)

Step2 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

dp Add [ Edit < Delete 4 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 1628015:16%02 4AD AI1Cfg 1 8 O O 0 4AD AI1Cfg
3 16#8015:16%03 4AD AI2Cfg 1 8 O O 0 4AD AI2 Cfg
4 16%8015:16204 4AD AI3 Cfg 1 8 (] 0 0 4AD AI3 Cfg
5 16#8015:16%05 4AD AIO Filt 3 8 O O 0 4AD AIO Filt
6  16#8015:16%06 4AD AI1Filt 3 3 O O 0 4AD AI1Filt
7 16#8015:16%07 4AD AI2Filt 8 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 | bite |  bits bit4 bit3 bit2 bitl bit0
Channel conversion mode Enhanced Over-range Over-ra-nge Open-arcult Channel
(range configuration) filter enable detection | detection enable
enable enable enable
2#000: 0-5V 2#100: 4-20 mA  |0: Disable |0: Disable |0: Disable |0: Disable |0: Disable
2#001: 0-10V 2#101:0-20mA  |1:Enable |1:Enable |1:Enable |1:Enable 1: Enable
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bit7 | bite |  bits bit4 bit3 bit2 bit1 bit0
Enhanced Over-range|Open-circuit
Channel conversion mode . Over-range . geop . Channel
(range configuration) filter enable detection | detection enable
g g enable enable enable

2#010:-5V-5V 2#110: reserved
2#011:-10 V-+10 V |2#111: -20-+20 mA

Example: If Channel 0 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
valueis 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.

Step 3 Define INT variables iValueADO and iValueAD1 in the program.

VAR
iValu=sADO

iValueADl

END VAR

: INT;
: INT:

Step4 Map variables iValueADO and iValueAD1 to the corresponding input channels in Module 1/O
Mapping. The mapped variables can then be used directly in the program.

Startup Parameters

Module If0 Mapping

Module IEC Objects

Information

Find Filter Show all
[ Variable Mapping Channel
+ - *p Application.PLC_PRG.iValueADD "% AID
+ * Application.PLC_PRG.iValueAD1 " AIl
B AL2
- AL3
% AI0_Errld
+- 4 AI1_Errld
- AI2_Errld
-4 AL3_ErrId

Address Type  Unit

IS INT
7 INT
%IW18 INT
%IW19 INT
%IW20 UINT
%IW21 UINT
%IW22 UINT
%IW23 UINT

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

v &k Add FE
Description
AID
AIl
AI2
AI3
AIO_Errld
All_Errld
AI2_Errld
AI3_Errld
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6.2.1.2.4 Analog output module
Step1 Click Add Device and add the FL4003-4DA module.
([ Add Device X

Startup Parameters

Module /O Mapping

Module IEC Objects

Information

Name |FL4003_4DAI

Action

@ Appenddevice () Insert device

= (O Update device

Ismng for a fulltext search

| Vendor

<All vendors> ~
Name Vendor Version Description
= LE Fieldbuses
= et EtherCAT
= .;5"; Module
\B FL1001-1600DI Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
\ﬂ FL1002-3200D1 Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
fﬁ FL2002-0016DP Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
@ FL2102-0016DN Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler|
Eﬂ FL2201-0008DR Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
EB FL3003-4AD Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂj FL3103-4PT Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler|
m FL3203-4TC Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
< >

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

@

Name: FL4003-4DA

Vendor: Shenzhen INVT Electric Co., Ltd.

Categories: Module
Version: 0
Order Number: FL4003-4DA

Description: EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.0.2.0_BIT.xml Device: FL4003-4DA

=

Append selected device as last child of
FK1100_ECT_Copuler

i ]

(You can select another target node in the navigator while this window is open.)

actual needs in the startup parameters.

I | Add Device II Close

Step2 Set the channel configuration and stop/offline output mode preset value parameters based on

ok 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#8019:16201 4DA AOD Cfg 0 s O O 0 4DA AOO Cfg
2 1628019:16%02 4DA AO1Cfg 0 s O O 0 4DA AO1Cfg
3 1628019:16203 4DA AO2Cfg 0 s O O 0 4DA A2 Cfg
4 16%8019:16204 4DA AO3 Cfg 0 8 O O 0 4DA AO3 Cfg
5 168019:16205 4DA AOD Stop Output |0 16 O O 0 4DA AOD Stop Output
6  16#8019:16206 4DA AO1 Stop Output 0 16 E O 0 4DA AO1 Stop Output
7 16#8019:16207 4DA AO2 Stop Output 0 16 O O 0 4DA AO2 Stop Output
8  16#8019:16208 4DA AO3 Stop 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 0 as an
example, the data definition is as follows:

bit7 | bit6 | bits bit4 | bit3 bit2 bit1 bit0
Output fault | Channel
Channel conversion mode Reserved| Output when offline detection enable
enable control | control
2#00: Hold output
2#000: 0-5V 2#100: 4-20 mA when offline
2#001: 0-10V 2#101: 0-20 mA 2#01: Clear output|0: Disable 0: Disable
2#010: -5-5V 2#110: reserved ) when offline 1: Enable 1: Enable
2#011:-10-+10V |2#111: reserved 2#10: Preset output
when offline
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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
2#01: Clear output 1: Enable
2#100: 4-20 mA - . 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
iValu=DAl

END_VAR

INT;
INT;

Step4 Map variables iValueDAO and iValueDAl to the corresponding output channels in Module 1/0
Mapping. The mapped variables can then be used directly in the program.

Startup Parameters

Module I/O Mapping

Module IEC Objects

Information

Find Filter Show all ~ g8 Add FB
Variable Mapping Channel Address Type Unit Description
+- " Application.PLC_PRG.iValueDAD 9 AOOD AR INT AOOD
+.- "9 Application.PLC_PRG.iValueDA1 "% AO1 V33 INT AO1
L 4 AO2 %QW34  INT AO2
+-"g AOQ3 %QW35 INT AQ3
- AOO0_Errld %IW48 UINT AOO_Errld
+ 4y AO1Erld  %IW4S  UINT AO1_Errid
% AO2_Errld %IWS50 UINT AO2_Errld
-4 AO3_Errld %IW51 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 FL3103-4PT module.
[ Add Device X
Name [FL3103_4T]
Action
@® Append device () Insert device Flua device (O Update device
ISUing for a fulltext search | Vendor | <All vendors> v
Name Vendor Version Description
= [:ﬂ Fieldbuses
=" bt EtherCAT
= ﬁ Module
ﬂi FL1001-1600DI Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
lﬂ FL1002-3200D1 Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
@ FL2002-0016DP Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
lfﬂ FL2102-0016DN Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂi FL2201-0008DR Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler|
Eﬁ FL3003-4AD Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
] FL3103-4PT Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
lﬁ FL3203-4TC Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂi FL4003-4DA Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
< >

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

@ nName:FL3103-4PT

Categories: Module
Version: 0

Order Number: FL3103-4PT
Description: EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.0.2.0_BIT.xml Device: FL3103-4PT

Vendor: Shenzhen INVT Electric Co., Ltd.

FK1100_ECT_Copuler

Append selected device as last child of

€  (You can select another target node in the navigator while this window is open.)

|

Close

Step2 Set the channel configuration, channel filter parameters, and temperature offset values based on
actual needs in the startup parameters.

| Startup Parameters ok 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%8029: 16201 4PT Temp0 Cfg 128 3 O O 0 4PT Temp0 Cfg

‘ Module IEC Objects 2 16#8029: 16502 4PT Temp1 Cfg 128 3 O O 0 4PT Temp1 Cfg

I 3 16#8029:16%03 4PT Temp2 Cfg 128 8 O (] 0 4PT Temp2 Cfg

Informaon 4 16#8029:16204  4PTTemp3Cfa 128 s O O 0 4T Temp3 Cfg

5 16#8029:16%05 4PT Temp0 Filt 8 8 O O 0 4PT TempO Filt
6 16£8029: 16206 4PT Temp1 Filt 8 s El E 0 4PT Temp1 Filt
7 16#8029:16%07 4PT Temp2 Filt 8 8 O O 0 4PT Temp2Filt
3 1628029: 16208 4PT Temp3 Filt 3 s O O 0 4PT Temp3 Filt
9 16%8029: 16209 4PT Temp0 Offset 0 16 O O 0 4PT Temp0 Offset
10 16%8029:16%0A 4PT Temp1 Offset 0 16 O 9] 0 4PT Temp1 Offset
11 16#8029:16208 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#8029:16%0D 4PT Temp0 Up 0 16 ] O 0 4PT Temp0 Up
14 16¥8029:16%0E 4PT Temp1Up 0 16 Reserve il O 0 4PT Temp1Up
15 16¥8029:16%0F 4PT Temp2 Up 0 6 | O 0 4PT Temp2 Up
16 16#8029:1610 4PT Temp3 Up o 16 O O 0 4PT Temp3 Up
17 16#8029:16%11 4PT TempO Low 0 16 O O 0 4PT Temp0 Low
18 16#8029:16%12 4PT Temp1Llow 0 16 O O 0 4PT Temp1Llow
19 16#8029:16%13 4PT Temp2 Low 0 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.
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® Tempx_Cfg(x=0,1,2,3)isthe channel configuration parameter, with data type USINT. Taking Channel
0 as an example, the data definition is as follows:

bit7 | bit6 | bits bit4 bit3 | bit2 bitl bit0
Over-range
Channel conversion mode | Temperature | RTD wiring . & Channel
) . detection enable
(sensor type) unit compensation enable control
control
2#00: Two-wire
2#100:
2#000: system
PT1000
reserved 2#01:
2#101: . . .
2#001: PT100 q 2#0: °C Three-wire 2#0: Disable 2#0: Disable
reserve
2#010: PT500 24110 2#1: °F system 2#1: Enable 2#1: Enable
2#011: 2#10: Four-wire
reserved
reserved system
2#111: CU100
2#11: reserved

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 | bit5 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 rValuePT0and rValuePTI of the REAL type in the program.

VAR

rValuesPT0O » REAL;
rValuePT1l : REAL;
END VAR

Step4 Map variables rValuePT0 and rValuePT1 to the corresponding input channels in Module 1/O
Mapping. The mapped variables can then be used directly in the program.

Startup Parameters

Module I/0 Mapping

Module IEC Objects

Information

Find Filter Show all v gk Add FB for
Variable Mapping Channel Address Type Unit Description
b Application.PLC_PRG.rValuePT0 A‘»t Temp0 A REAL Temp0
*% Application.PLC_PRG.rValuePT1 "9 Temp1 %IBI3 REAL Temp1
R Temp2 %ID14 REAL Temp2
% Temp3 %ID15 REAL Temp3
H 4 Temp0_Errld %IW32 UINT Temp0_Errld
-4 Temp1_Errld %IW33 UINT Temp1_Errld
- 4y Temp2_Errld %IW34 UINT Temp2_Errld
-4 Temp3_Errld  %IW35  UINT Temp3_Errld

#Note: For detailed parameter descriptions, refer to section 6.1 Parameter description.
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6.2.1.2.6 Counting and measurement module

Step1 Click Add Device and add the FL6002-2ES module.

i
| Name ‘FLGDDLZES

Action

@ Append device () Insert device O Update device

String for a fulltext search | vendor | <allvendors> v

Name Vendor Version Description Al
[ FL2103-0032DN  Shenzhen INVT Blectric Co, Lid. 0 Ether CAT Module imparted from Slave XML: FK1100_ECT_Cou
(@ FL2201-00080R  Shenzhen INVT Blectric Co, Ltd. 0 EtherCAT Module imported from Slave ¥ML: FK1100_ECT_Coug
[ FL3003-420 Shenzhen INVT Electric Co., Lid, 0 Ether CAT Module imparted from Slave XML: FK1100_ECT_Cou
(@ FL3t0347 Shenzhen INVT Electric Co., Ltd, O Ether CAT Module imported from Slave ¥ML: FK1100_ECT_Coug
[ FL3203-47C Shenzhen INVT Electric Co., Lid, 0 Ether CAT Module imparted from Slave XML: FK1100_ECT_Couy
(@ FL3404880v Shenzhen INVT Electric Co., Ltd, O Ether CAT Module imported from Slave ¥ML: FK1100_ECT_Couy
m FL3504-8ADI Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Couy.
(@ FLav03-0 Shenzhen INVT Electric Co., Ltd, O EtherCAT Madule imparted from Slave ¥ML: FKK1100_ECT_Couy
m FL5005-1616DP Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Couy.
[ FL5105-1616DN  Shenzhen INVT Blectric Co, Lid. 0 EtherCAT Module imparted from Slave ¥ML: FK1100_ECT_Couy
[ FLs002-285 Shenzhen INVT Blectric Co., Ltd. O EtherCAT Module imported from Slave XML: FK1100_ECT_Couy
@ rLetizm Shenzhen INVT Elecric Co, Ltd, O EtherCAT Madule imparted from Slave ¥ML: FK1100_ECT_Couy
[ FLs121-181 Shenzhen INVT Blectric Co., Ltd. O EtherCAT Module imported from Slave XML: FK1100_ECT_Couy
v
< >

Group by categery  [] Display all versions(for experts only) [] Display outdated versions

@ name:FLo002-2E5
Vendor: Shenzhen INVT Electric Co., Ltd.

Categories: Module -
Version: 0 ﬁl
b

Order Number: FL6002-2E5
Description: EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.0.7.0_BIT.xml Device: FL6002-265

Append selected device as last child of
FK1100_ECT_Coupler

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

Add Device Close

Step 2 In the startup parameters, set the counter DI filter time (unit: 0.1 us), 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 2 Edit Delete Mave Up Move Down
Module I/ Mapping Line Index:Subindex ~ Name Value  Bit Length
1 16#8035:16%01 2ES DIO Filt 5 16
| Module IEC Objects 2 15#8035:16%02 2E5 DI1Filt 3 16
3 15%8035:16%03 2E5 Cnit0 551 Length 13 8
gzl 4 1628035:16504 265 Cnt1 551 Length 13 3
5 15#8035: 16 %05 2ES CntD SSILSE 1] 8
[ 15+8035: 16%06 2E5 Cntl1 S5ILSE 1] 8
7 16#8035:16%07 2ES Cnt0 SSIMSB 12 B8
8 15#8035: 16%08 2ES Cntl S5IMSB 12 8
9 15#8035: 16%#09 2E5 CntD 551 Cfg 1] 8
10 16%8035:16%0A 2ES Cntl 551 Cfg 0 8
11 15#8035: 16 %08 2E5 CntD Cfg 1] 16
12 15#8035:16%#0C 2E5 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 SSlLength (x=0, 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 SSILSB (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.
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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 SSICfg (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
2#100: 1.5 MHz
2#101: 2 MHz
2#110: reserved
2#111: reserved
2#0: Binary (default)
2#1: Gray code
Read interval of SSI Unit: 100 ps; default value: 0.
Bit7-bit4 L . For example, 2#0001 (decimal 1) indicates 100 us; 2#1001
communication position ) o
(decimal 9) indicates 900 ps.

Bit2-bit0 SSlI clock frequency

Bit3 SSl data format

® 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.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
0101 1 010
Unit: 100 ps Gray code 500 kHz

® Cntx Cfg (x = 0, 1) is the counter configuration parameter. The parameter type is UINT. The data
definition is shown in the parameter table below.

Bit Name Parameter description
2#00: 20 ms (default)
Frequency 2#01: 100 ms
measurement period |2#10: 500 ms
2#11: 1000 ms
2#00: Disable (default)
2#01: Rising edge
2#10: Falling edge
2#11: Both edges
2#00: 1 ms (default)
Comparison match |2#01:2 ms

Bit1-bit0

Bit3-bit2 Dl edge latch enable

Bit5-bit4 .
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] . N
mode 2#10: Output between [comparison value, upper limit of
count]
2#11: reserved
Bit15-bit8 Reserved -
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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 | it | Bit5 | Bit4a | Bit3 | Bit2 | Bit1 | Bito
00000000 00 11 01 01
Comparison match .
Reserved 8ms Rising edge 100 ms
output

Step 3 After configuring the above startup parameters and downloading the program, control the counter
on the Module I/0 mapping interface.

Variable Mapping Channel Address  Type Unit  Description
+. " Cnt0_Ctrl %QB68 USINT Cnt0_Ctrl
& K@ Cntl_Ctrl %QB6S USINT Cntl_Ctrl
+ " Cnt0_Cmpval %QD13 DINT Cnt0_CmpVal
+- T Cntl_Cmpyal QD19 DINT Cntl CmpVal
w4 Cnt0_Status %IB120 USINT Cnt0_Status
+o 4 Cntl_Status %IB121 USINT Cntl Status
+ cnto_val %ID31 DINT cnt_val
+o 4 Cnt1_val %ID32 DINT Cnt1_val
+ Cnto_Latchval  %ID33 DINT Cnt0_Latchval
+ Cnt1_Latchval %ID34 DINT Cntl_Latchval
+ Ay Cntd_Freq %ID35 UDINT Cntd_Freq
4y Cntl_Freq %%ID36 UDINT Cntl_Freg
h ] Crtd)_Velodty  %ID37 REAL Cntd_Velodty
* Cnt1_Velocity %ID38 REAL Cntl_Velodty
+ Ay Cntd_Errld %IW7B  UINT Cntd_Errld
+ Cntl_Errld YHIWT7S UINT Cntl_Errid

® 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 enable
2#1: Enable
Bitl Reserved -
Bit2 Reserved -
Bit3 Reserved -
. . 2#0: Disable
Bit4 Counter comparison
2#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 Bitl Bit0
000 1 0 0 0 1
Risi d
Reserved Enable |s;r::§\(/ee ge Reserved Reserved Enable

® 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: DI0/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.
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6.2.1.2.7 FL7002 serial communication module

The FL7002 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).

Devices

=5 Untited?
= [ pevice (M753)
1 Autoscan
"L Fault diagnosis summary
* [l PLC Logic

[ Variable usage

B ™75x_tis10 (M75%-+HS10)

(i ExtCard (ScanModuie)

:

=-IWI FK1100_ECT_Coupler (FK1100_ECT Coupler_1.1.2.1)
[ FL7002_2cOM (FL7002-2C0M)
[ FL7002_2COM_t (FL7002-2COM)
(@ M_rw_32_Words (M: rw 32 Words)
[ 5_16_Coils (5:16 Cails)
[ 5_16_Discrete_Inputs (5:16 Discrete Inputs)
[ s_16_Input_Register (5:16 Input Register)
() 5_16_riolding_Register (5:15 Holding Register)
() 5_16 Discrete_Inputs_1(5:16 Discrete Inputs)
[ 5_16_Coils_1(5:15 Colls)
[ s_16_1nput_Register_1(s:16 Input Register)
[ F_Receive_128_Bytes (F:Receive 128 Bytes)
(i F_send_128 Bytes (F:Send 128 Bytes)
() F_send_16 Bytes (F:Send 16 Bytes)
[ F_Receive_16_Bytes (F:Receive 16 Bytes)

"3 Softhotion General Axis Pool

> B X |end 128 Bytes

Function Code

General

Syne Unit Assignment

(@ F_send_15 Bytes [ F_Receive_15 Bytes
[ Autacanfig master/slaves

EtherCAT NIC Settings

Source address (MAC)

Overview
Network name

Safety FSoE Connections (@ select network by MAC

Log Distributed Clock

EtherCAT /0 Mapping Cycle time 4000

ffset 20
EtherCAT IEC Objects synecoffse
Status

Information

[ sync window menitoring

Syne window 1

Mailbox Gateway
[ Enable

1P address 0.0 .

Destination address (MAC) | FrrrrF 7 -FF-FF

00-00-00-00-00-00

() Select network by name

[{ s_16_tnput Register_1 @ s_16_piscrete_input

EtherCAT. ™

Broadeast  [] Redundancy

Select...

Compare exact name

Options
o) e | (O UseLRWinstead of LWR/LRD
= = [] Messages pertask
/] Autematically restartslaves
[ Automatically restarts.
T oes
0 o

In the following example, two FL7002 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.

Devices -1 x

FK1100

EtherCAT

s

S5 unsted? i

= Device (TM753)
[ Autoscan
"L, Fault diagnosis summary
= B0 rLe Loge
=€) application
i) Library Manager
PLC_FRG (FRG)
= (& Task Configuration
& EtherCAT Task
¢ HsI0_Task
=& MainTask
&) pic_rre
) variable usage
B 75 _HSI0 (TM75xcHSIO)
[ Eextcard (scanModule)
=- [ EtherCAT Master (EtherCAT Master)
=iVt FK1100_ECT_Coupler (FK1100_ECT_Coupler_1.1.2.1)
T FL7002_2C0M (FL7002-200M)
7002_2COM_1 (FL7002-260M)
" SoftMotion General Axis Pool

]

Name.

Action

@ Appenddevice (O Insert device

[z zcon

O Update device

[String for a full text search | Vendor | <all vendors> v
Name Vendor Version Description ~

([ Fs121-161 g [ EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.1.2.1. By

T o EtherCAT Module imported from Slave XML: FK1100_ECT Coupler_1.1.2.18Y

[ FL7102-2r10 T 0 EtherCAT Module imported from Siave XML: FK1100_ECT_Coupler_1.1.2.1 By

[ m: rw 128 Words g [ EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler _1.1.2.1_B

[ vz rw 16 words g 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.1.2.1 B

[ : rw 32 Words w0

EtherCAT Module imported from Siave XML: FK1100_ECT Coupler_1.1.2.1.8)

< >
Group by category  [] Display @erts only) [] Display versions,
@ wame:FL7002-2c0M ~
Vendor: INVT
Categories: Module =
Version:0 ﬁu
Order Humber:FL7002-2C0M -
Descrintion: Ether CAT Modhle imborted from Slave XMLt FK1100 ECT Couoler 1.1.2.1 BYTE.xml Device: O
Append selected device as last child of
FK1100_ECT_Coupler
@ (You can select another target node inthe navigator while this window is open.)
Add Device Close
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6.2.1.2.7.1 Modbus RTU master operating instructions
Supported function codes of master module
Function Name Description Operation type
T P P yp
0x01 Read Coils Read coils Bit ope.rat|on
(multiple)
0x02 Read Discrete Inputs Read discrete inputs Bit ope.ratlon
(multiple)
. . . : Word operation
0x03 Read Holding Registers Read holding registers )
(multiple)
. : . Word operation
0x04 Read Input Registers Read input registers )
(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.

Devices - 3 X (7 FL7002_2COM x it FK1100_ECT_Coupler
= ) unitiedz < -
= @ vevce (rrs3) | Startup Parameters ok Add [AEdit X Delete @ MoveUp # Move Down
D) Auto scan Module 10 Mapging Line  IndexSubindex Name Value Bit Length  Abort on Error  Jump to Line on Err.. Next Line  Comment
X, Fault ciagnosis summary 1 Comd_Enable[M/s/F] Enzble s =] =] 0 Comd_Enable[M/s/F]
= B0 pLc Logic Module IEC Objects 2 Comd_Modz[/s F] Rs232 s =] =] 0 Comd_Mode[M/s/F]
=1} Application E] Comd_BaudratelM/s/F] 19200 s =] =] 0 Comd_Baudrate[M/s/F]
i Library Manager i =ien 4 Comp_DataBitM/s /7] 8bit ] O O 0 Como_Datait[/s/F]
PLC_PRG (PRG) Status H Com0_StopBit[M/s/F] 1bit 8 O O 0 Com0_StopBit[M/s/F]
=@ Task configuration 3 1658040:16506  ComQ_Parity[M/S/F] Even 8 O O 0 Como_Parity[M/s/F]
8 EtherCAT Task 7 16¥8040:16507 | Com0_Type[M/s/F] ModbusRTU-Master B O O 0 Com0_Type[M/S/F
8 HSIO Task 8 15¥8040:16208  Com0_SlaveID[s] 1 8 O O 0 Com0_SlaveID[s]
=& ManTask 9 1658040:16512  Com1_Enable[M/s/F] Enable 8 O O 0 Com1_EnableM/s/F]
&) pic_pre 10 16¥8040:1613  Coml_Mode[V/S/F] RS485 8 O O 0 Com1_Mode[M/s/F]
) variable usage 11 16#8040:16¥14  Comi_Baudrate[M/s/F] 19200 8 O O 0 Com_Baudrate[M/s/F]
[ T75¢_HSIO (TM75H-HSI0) 12 16#8040:16%15 Com1_DataBit[M/s/F] 8bit 8 O O 0 Com1_DataBit[M/s/F]
[ ExtCard (scanivodule) 13 16#8040:16516  Coml StopBit[V/S/Fl 1bit 8 O O 0 Com1_Stop8it[M/s/F]
= [ EtherCAT_Master (EtherCAT Master) 14 16#8040:1617  Comil_Parity[M/S/F] Even 8 O O 0 Com1_Parity[M/S/F]
=Wk F1100_ECT_Coupler (FK1100_ECT_Coupler_1.1.2.1) 15 16¥8040:16518  Com1 TypelM/s/F] ModbusRTU-Master 8 O O 0 Comi1_Type[M/S/F]
(3 FL7002_2c0M (FL7D02-200M) 16 16#8040:16¥19  Coml SlavemD(s] 1 ] O O 0 Com1_SlaveID[s]

m FL7002_2COM_1 (FL7002-2COM)
"3 SoftMotion General Axis Pool

Example: Channel 0 of the first FL7002 serial communication module configured as master mode
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Add a master virtual module: M: rw 32 Words

[ FL7002_2COM  iwk  FK1100_FCT_Coupler

Devices ~ 1%
=G unttied? -
= pevice (TM753)
D) Auto scan
"\, Fault diagnosis summary
=21 PLC Logic

=-1} Application
) Library Manager
PLC_PRG (PRG)
= [ Task Configuration
58 EtherCAT Task
& HSIO_Task
= 5% MairTask
8] pc_rre
) Variable usage
B ™i75x_Hs10 (TM75x-H510)
[ Extcard (scanmodule)
= [ EtherCaT_Master (EtherCAT Master)
=it FK1100_ECT_Coupler (FK1100_ECT_Coupler_1.1.2.1)
[ FL7002_2c0M (FL7002-2c0M)
[ FL7002_2c0M_1 (FL7002-2COM)
"% SoftMotion General Axis Pool

Devices = @%@ rowrxon
=3 tuseaz =
= @ Device (re7s3)
0w Madule 10 MaDDING
\, Fauit dagross summary
= B oo Module IEC Objects
= 0 Application
[ - formatian
5 rc_rme ma) I

= 8 Tash Confipraton
& AT Tosk
& rsi0_Tack
= & ManTaskc
& nuc e
PY varisbe usage

]

Name [ M_rw_32_Words

Action

@ Append device () Insert device

O Update device

M: Startup parameter configuration of the rw 32 Words virtual module

String for @ full text search | vendor [ <l vendors> ~
Name Vendor Version Description ~
: rw 128 Words VT 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.1.2.1_BY
(i m: rw 16 Words VT 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.1.2.1_BY
[ m: rw 32 Words ™VT 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.1.2.1_BY
(i M rw 4 words VT 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.1.2.1_BY,
(i m: rw 64 words VT 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.1.2.1_BY
5 M: rw 8 Words g 0 Ether CAT Mocule imported from Slave XML: FK1100_ECT_Coupler_L.1.2.1.81
< >
Group by category [ ] Display all versions (for experts only) [ ] Display outdated versions
@ Mame:M:rw 32 Words ~
Vendor: INVT
Categories: Module -
Version: 0 ‘f
Order Humber: M; rw 32 Words <
Descriotion: Ether CAT Module imoorted from Slave XML: FK1100 ECT Couoler 1.1.2.1 BYTE.xmi Device: M: rw
Append selected device as last child of
FK1100_ECT_Coupler
€ (You can select another target node inthe navigator while this window is open.)
‘Add Device Close
fwt #K1100 ECT Couper H M_rw_32_wiords x
[# Edit < Delete e
line  IndexSubindex Bitlength  Abortonfror  lumplolinean Eror  Nextline  Comment
1 ssmovesl s [a] [a] o Modield
2 4416802 ] [m] [u] ) PortD
3 seEER s [a] (] 0 ContaMrode

Multiple master virtual modules can be configured under the same channel.

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, refer to section 6.1.10.2 Serial
communication module - Modbus RTU master virtual module.

® PDO parameters

Devices - 3 x
=5 unsteoz ~
= [0 Device (M753)
D Auto sean .
*. Fault diagnosis summary
=8l pC Logic M

=} Application
i) Library Manager
PLC_PRG {PRG)
=(Z8 Task Configuration
2 EtherCAT Task
8 HSIO_Task
=g MainTask
8] pLC_FRG
) variable usage
[ 11755 _HSIO (TM75xHSI0)
i ExtCard (ScanModule)
=-[fJ EtherCAT Master (EtherCAT Master)
=-iwt FK1100_ECT_Coupler (FK1100_ECT_Coupler _1.1.2.1)
[ FL7002_2c0M (FL7D0Z-200M)
(B FL7002_2c0M_1 (FL7002-2C0M)
[ m_rw_32_words (M: rw 32 Words)
"4 SoftMotion General Axis Pol

([ FL7002_2cOM

Startup Parameters

odule 1fo Mapping

odule IEC Objects

Information

Status

iwt  FK1100 ECT Coupler

Find

[ M_rw_32 Words x

Filter Show all

- 4k Add FB fc

Variable

= [ 16#1602 Output-Map

Mapping Channel Address
Slaveln %QB10
Cmd %0811
Address HQWE
Len %QW7
OutputDatal QWS
OutputData2 %QWI
OutputData3 %OW10
OutputData4 QW11
OutputDatas %QW12
OutputDatas %QW13
OutputData? %QW14
OutputDatad QW15
CutputDatag %QW16
CutputDatald  %QW17
OutputDatall  %QW1S
OutpulDatalz  %QWIS
OutputDatal3  %QW20
OutpulDatald  %QW21

Type

Unit

Description

SlavelD

Cmd

Address

Len
OutputDatat
OutputData2
OutputData3
OutputData+
OutputDatas
OutputDatas
OutputData?
OutputDatad
OutputDatag
OutputData 10
OutputData1l
OutputData12
OutputData13
OutputData14

The application can access Modbus RTU slave devices through the bound channel by changing the values of
the SlavelD, Cmd, Address, and Len parameters.
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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 FL7002 serial communication module configured as slave mode with Slave ID
=6:

Devices > X [{ FL7002_2com Wt Fi1100_ECT_Coupler [ M_rw_32_words x
=5 Unsdedz hd
Find Filter Show all - o Add FB fc
= @ Device (753 Startup Parameters
Variabl Mapping Channel Add T Unit  Descripti
D) Avtoscen Moduls 10 Mapsing ariable 2pping  Channe ress  Type  Unit | Description
%, Fault diagnosis summary #- 31 16%1602 Output-Map
=Bl PLC Logic Module IEC Objects = [ 1621402 Input-Map
=1} Application ot StateWord %IW5 UINT StateWord
Infi iti
i) Library Manager ntermatien v CmcErma W6 UNT CmdErmo
PLC_PRG {PRG) Status E o InputDatal %IWT UINT InputDatal
=& Task Configuration E ] InputData2 %IWE UINT InputData2
<% EthercaT_Task L InputData3 HIWG UINT Inputbatas
& HSIO Task o4 InputDatad %IW10 UINT InputDatad
=% MairTask + 4 InputDatas %IW11 UINT InputDatas
&) Puc_rre En InputDatas %IW12 UINT InputDatas
[ Variable usage + InputData? %IW13 umT InputData?
B 1v75x_ris10 (MM75x-+HSI0) E InputDatas %IW14 UINT InputDatas
[T ExtCard (ScanModuie) vt InputDatag %IW15 UNT InputDatad
= [ EthercAT Master (EtherCAT Master) E InputData 10 %IW16 UINT InputData 10
=Wt FK1100_ECT_Coupler (FK1100_ECT_Coupler_1.1.2.1) + InputDatall W17 UINT InputDatall
[ FL7002_200M (FL7002-200M) A InputData12 %IW18 UINT Inputbata12
[ FL7002_2c0M_1 (FL7002-2C0M) ) InputData13 %119 UINT InputData13
[ M_rw_32_Words (M: rw 32 Words) + InputDatald  %IW20 umT Inputbata 14
‘2 SoftMotion General Axis Pool * InoutDatal5 YIW21 UINT InoutData 1S
Ceces = 8 x| @ A7002_200M x Wl FCL00ECT Copler | [§ Mw 32 Vierds
EE - = = -
% @ oevea o3 Sarten Parameters f add (o e <o
) nuto scan T Une  indexSubindex Name Value it ength Akt on Erar ump 1o ne on £, NestLne  Commens
L Fault dagnoss sumeary 1 Comp_ErablelisF]  Enable s ] 0 v Como_Erable ]
= @ mcLooe Miadule EC Objects 2 Comn podelMsF] sz s O 0 v Como_ModeMSIF]
= 0 nophication § s Cosp BusteMSF] 15200 s ] 0 [ Comd_Bauctate MSF)
D ey Manser nformatien 4 6eMMIGEM  Cow DelMMSF]  Bbt s o [ Camd_DataBQISIF)
B pc pra e . s Comb_StoobtMEE]  1bt s o [ Camd_SopltMSF]
= (@ Tk Confguraten O Cost ParityMEF]  Even s o [ Camd_PartyP4fEF]
& Etherca_Task 7 Comp_TypeMSF] e a] o [ Camd_TypeiMSF]
& S0 Tast . Comn_SiaveiDis] 1 s O o [ Comd_Siverofs]
= g5 MarTask ) ‘Com |_Erable[M/S/F] Enable. 0 [m] o ] Cam1_Enable[M/S/F]
&) picpre 10 Com1_ModelM/S/F] As435 & ] o o Comi_Mode[M/SiF]
1Y Verioble usage 1 Comi BaudoteMSF] 15200 & o o ] Comi_Beuckate[M/SiF]
1 7S SO (T 7S HEI0) 12 Comi PetaBtMSF]  Bbit ] [m] (] 0 Com1_DataBitMSiF]
@ ExtCard (Scaniocie) 1 Com1_StopBitMISF] 1hit 5 [u] [ Com1_Seopip4/s F]
= 3 EtherCAT Master (EserCAT Mastes) 14 Com1_Party S F] 0 [u] ] Com1_ParyMy5 ]
= it 1100 [ECT_Coupler (PKL100_ECT_Coupler_1.1.2.1} 1 Com1_Type M B o [] Com1_Type[MSF]
@ FL7ma2_200M FLO02-200M) 1 Com1 _SiaveiDis] . ] [ Com3_Sivernfz]
@ Ruosa_zoom_1 R0 200H)
8 M _32_Words 04s e 32 e )
% Sofoton General Axis Pod
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Add the following slave virtual modules:

Devices v ax
=B Lhtited2 <
= Device (TM753)
D) Auto scan
%, Fault diagnosis summary
= B0 PLCLoge

= 1) Application

iVt FIC1100_ECT_Coupler X

@

Name 55 gt Regeier 2

Action
@ Appenddevice () Insert device

O Update device

i) Library Manager
PLC_PRG (PRG)

I vendors>

=@ Task Configuration
2 EtherCAT Task.
2 HSI0 Task
=-g8 MainTask
&) pLc_PrG
[ variable usage
[l 75+ _Hs10 (78K HSIO)
[ extcard (scanivoduie)
= (@ EtherCAT_Master (EtherCAT Master)
=Wt FK1100_ECT_Coupler (FKL100_ECT_Coupler_1.1.2.1)
[ FL7002_2C0M (FL7DOZ-2C0M)
(@ FL7002_2C0M_1 (FL7002-2c0M)
[ M™_rw_32_words (M: rw 32 Words)
[ s_16_Coils (5:16 Cais)
[ s_16_Discrete_Inputs (5: 16 Discrete Inputs)

[String for a full text search ] vendor [<al
Name Vendor  Vers;
[ s:1024 cols w0
@ siwzapisceterpus TWT 0
[ s:16 Cois w0
[ 5:16 Discrete Inputs w0
[[ 516 HodingRegister ~~ TWT 0
[ 5:16 1nput Register wr o
[ s:236 ol w0
([ s2seDbaetelnputs VT 0
[ 5:32 Holding Register T 0
[ 5:32 nput Register T 0
[ 5:4 Holding Register T 0
[ 5:4 nputRegister T 0
[ s:64 cois T 0
. =4

ion  Descri

EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler _1,1,2,1_BYTE.xm Device: S; 1024 Cols

EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler _1.1.2.1_BYTE.ami Device: S 1024 Discrete Inputs
EtherCAT Madule imparted from Slave XML: FK1100_ECT_Coupler_t,1,2,1_BYTE.mi Device: §: 16 Cails

EtherCAT Module imparted from Slave XML: FK1100_ECT_Coupler_1.1.2.1 BYTE.mi Device: S: 16 Discrete Inputs
EtherCAT Module imparted from Slave ¥ML: FK1100_ECT_Coupler_L.1.2.1 BYTE.xmi Device: S: 16 Holding Register
EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.1.2.1 BYTE.xmi Device: S: 16 Input Register
EtherCAT Madue imparted from Slave XML: FK1100_ECT_Coupler_,1,2,3_BYTE.am Device: ;256 Cails

EtherCAT Medule imparted from Slave XML: FK1100_ECT_Coupler_1.1.2.1 BYTE.mi Device: :256 Disrete Inputs

EtherCAT Modue imported from Slave YML: FK1100_ECT_Coupler_1
EtherCAT Modue imported from Slave YML: FK1100_ECT_Coupler_1
EtherCAT Modue imported from Slave YML: FK1100_ECT_Coupler_1
EtherCAT Modue imported from Slave YML: FK1100_ECT_Coupler_1
EtherCAT Modue imported from Slave YML: FK1100_ECT_Coupler_1

1.2.1_BYTE.xl Device:
1.2.1_BYTE.xl Device:
1.2.1_BYTE.xl Device:
1.2.1_BYTE.xl Device:
1.2.1_BYTE.xl Device:

5:32 Holding Register
5:32 Input Register
514 Holding Register
514 Input Register
5164 Colls

(@ 5_16_tnput_Register (5:16 Input Register)

Group by category (] Display all versions (for experts only)

[ Display outdated versions

[ 5_16_Holding_Register (S: 16 Holding Register)
[ s_16_Discrete_Inputs_1 (5: 16 Discrete Inputs)
[ s_16_Coils_1 (5:16 Cois)

(@ 5_16_tnput_Register _1 (S:16 Input Register)
"3 Softiotion General Axis ool

MName: 516 Input Register
Vendor: INVT
Categories: Module
Version:0
‘Order Number: 5:16 Input Regster

%‘i

Configure slave virtual module startup parameters and bind them to Channel 1 of the first FL7002

module:

Devices > B X | imt FC1100 ECT_Coupler [ s_16_coils x
= Untited2? hd
2 Startup Parameters. ok Add [ Edit < Delete # MoveUp & Move Down
= Device (M753)
Line Index:Subindex Name Value Bit Length Abort on Error Jump to Line on Error Next Line Comment
D) auto scan Module /0 Mapping < "
X, Fault diagnosis summary 1 165804716501 8 [m] a 0 ModuleD
= B0 rciogc Module TEC Objects 2 162804116202 8 [m] m] 0 PortlD

=4} Application
D Library Manager
PLC_PRG (PRG)
= (B Task Configuration
2 EtherCAT Task
B Hsto_Task
= & MainTask
@ pic_rre
D) variable usage
B sk 10 (M75KHSIO)
(i ExtCard (ScanModuie)
= [ EtherCAT Master (EtherCAT Master)
W F 1100 ECT_Coupler (FK1100_ECT_Coupler_1.1.2.1)
(6 FL7002_2c0M (FL7002-2C0M)
(@ FL7002_2c0M_1 (FL7002-2C0M)
(@ M_rw_32_words (M: rw 32 Words)
s (5:16 Cols)
[ s_16_Discrete_Inputs (5: 16 Discrete Inputs)
[ 5_16_Input_Register (5: 16 Input Register)
i 5_16_Holding_Register (S: 16 Holding Register)
[ 5_15_Discrete_Inputs_t (5:16 Discrete Inputs)
[ 5_15_cois_1(s:16 Coils)
(@ 5_16_tnput_Regsster_1(5:16 Input Register)
" SoftMotion General Axis Pool

Information

Status

The start address of the same type of slave virtual modules follows allocation rules: The first

virtual module starts from

address 0:

Devices ~ B X vt FK1100 ECT_Coupler [ 5_16_Coils x
=5 unstiedz =
= (@ pevice (M753) Startup Parameters Find Filter Show all
B suto scan Module 10 Mapping Variable Mapping Channel  Address  Type Unit  Description
L. Fault diagnosis summary = [3 16%1A03 Input-Map
= B0 PLC Logic Module IEC Objects 9 iEdatnt: 0 oo %IXT78.0 BT D10
=€) application £ o1 %n7e.1  BIT It
(i) Lirary Manager Infermation ] D12 %IX78.2  BIT b1z
PLC_PRG (PRG) s » or3 %IX78.3 BIT pI3
=@ Task Configuration » o4 %IX78.4 BT D14
&2 EtherCAT Task 9 DIS %IX7B.5 BIT DIS
2 HSIO_Task k] DIs %IX78.6 BIT DI6
= ¢ MainTask *» b7 %IX78.7 BIT D17
] pLc_PRE *» o018 %Ix79.0  BIT D18
) Variable usage £ pI9 %IN79.1 BIT pI9
B T75x_HSIO (TM75x-HSIO) £ pr1o %IN79.2 BIT DI10
[ ExtCard (ScanModule) 5 DIil HRINPS.3 BIT DI1i
= [0 EtherCAT Master (EtherCAT Master) *» Driz HIX79. 4 BT DIi2
=-imvt FK1100_ECT_Coupler (FK1100_ECT_Coupler_1.1.2.1) R B2t %IX79.5  EIT D113
[ FL7002_2C0M (FL7002-2C0M) . DI HINTS.6 BT DI14
[ FL7002_2cGM 1 (FL7002-2C0M) * dattint: 15 |pr1s 7.7 BIT D15

32 words)

[ 5_16_Discrete_inputs (5: 16 Discrete Inputs)
(@ s_16_tnput_Register (S: 16 Input Register)
(@ s_16_Holding_Register (S: 16 Holding Register)
[ s_16_Discrete_Inputs_1 (S:16 Discrete Inputs)
[ s_16_Coils_1 (5216 Coils)
(@ s_16_Input_Register_1 (:16 Input Register)
"3 softvotion General Axis Pool
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- 7%

=5 unotedz
=-[{l pevice (M753)
D) Autoscan
\, Fault diagnosis summary
= [l PLC Logic
= ¥ Application
(@) Library Manager
PLC_PRG (PRG)
= (B8 Task Configuration
3 EtherCAT Task
2 HSIO_Task
= ¢ MainTask
] pLc_Pre
[ Variable usage
W TM75%_HSIO (TM75:-HSIO)
[ extCard (scanModule)
= [ EtherCAT_Master (EtherCAT Master)

=Wt FK1100_ECT_Coupler (FIK1100_ECT_Coupler_1.1.2.1)

(@ FL7002_2c0OM (FL7D02-2COM)
[{@ FL7002_2cOM_1 (FL7002-2C0M)
[{@ M_rw_32_Words (M: rw 32 Words)
[{ 5_16_Cails (5:16 Coils)

[{ 5_16_Discrete_Inputs (5: 16 Discrete Inputs)
[{ s_16_tnput_Register (S: 16 Input Register)
@@ s_16_Holding_Register (S: 16 Holding Register)

|6 s_16_Discrete_Inputs_1 (5:16 Discrete
([ s_16_Coils_1 (s:16 Coils)

"2 SoftMotion General Axis Pool

Inputs)

Tnput_Register_1 (5 16 Input Register)

Startup Parameters
Module /O Mapping
Madule [EC Objects
Information

Status

vt FK1100_ECT_Coupler

The second Coils module continues from the last address of the first module: Starts from 16:

M s_16_Cois [ 5 16 Coils 1 x
Find Filter Show all A2
Variable Mapping Channel | Address  Type Unit  Description
= [ 16#1A08 Input-Map
“» AZaAHt: 16 |bio %IX112.0 BIT DI0
b d D11 %IX112.1  BIT DI1
b d p12 %IX112.2 BT b2
L d p13 %IX112,3  BIT DI3
b4 D1+ %IX112.4  BIT DI+
b p15 %IX112,5  BIT IS
» 2 %IX112.6 BIT DI
» D17 %IX112.7  BIT pI7
b d D18 %IX113.0  BIT DIs
b d D19 %IX113.1  BIT b2
b d D110 %IX113.2  BIT DI
k4 D111 %IX113.3 BIT DI11
Ed D112 %IX113.4  BIT pIiz
Ed D113 %IX113.5 BIT DI13
» D114 %IX113.6 BIT DI14
“» #EfaHE: 31 [pIis %IX113.7 BT D115

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

~ 1 x

=) unstied2
=@ pevice (M753)
) Auto scan
. Fauit disgnosis summary
= Bl PLC Logic
= Application
(@) Library Manager
PLC_PRG (PRG)
=} Task Configuration
£ EtherCAT Task
& HSIo_Task.
= & MainTask
&) ric PR
) varisble usage
[ Tv75%_HS10 (TM75x-HSIO)
[ ExtCard (Scantiodule)
= [ EtherCAT Master (EtherCAT Master)
=it FK1100_ECT_Coupler (FK1100_ECT_Coupler_1.1

i FL7002_2c0OM (FL7D02-2C0M)

[ 5_15_Discrete_Inputs (S:16 Discrete Inputs)
[ s_16_Input_Register (S: 16 Input Register)

2.1

|5 s_16_Holding_Register (S: 16 Holding Register)
|H 5_16_iscrete_Inputs_1 (5:16 Discrete Inputs)

[ 5_15_cois_1 (5:15 Cois)
[f s_15_tnput_Register_1 (S:16 Input Register)
"2 softotion General Axis Pool

Wt FK1100_ECT_Coupler

[ ]
Module IEC Objects
Information

Status

[ s_t6_cols [ s 15 cois 1 [ AL7002_2c0m x
Find Filter Show all ~ b Add FB for 10 Ch:

Variable Mapping Channel Address  Type  Unit Description

#- [ 16%1500 2COM OutMap

= [ 162 1A00 2C0M InMap
+ % ModuleErrTD %IW1 umNT ModuleErrID
+ Ay com0_Slave_errno %IB4 USINT. com0_Slave_errno
[+ o com1_Slave_errno %IBS USINT com1_Slave_errno

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 FL7002 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:
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T AR | W A0 ECT Cower

(]

T

@ sock: @ nmexm

3 rurowz_zcon 1 x

Module 0 Mzpping

Module IEC Objects

Tfomatan
Sats
= [ Tk Configration
& BherCAT Task
& HsID_Task

15 Holding Register)

B 5 35 cobs 1 5ot
(1 525 Tt Register_3 (5255 It Regiser]
'8 Softtoton Genera AxisPool

Add 4 free-protocol virtual modules.

Devices ~ 0 X

=) untitiedz =

=-[ Device (M753)
D Auto scan
2, Fault diagnosis summary
# B pLC Logic

[ variable usage

B 75x_Hs10 (TM75x-+STO)

[ extcard (scanModule)

=i EtherCAT_Master (EtherCAT Master)

=it FK1100_ECT_Coupler (FK1100_ECT_Coupler_1.1.2.1)
[ FL7002_2coM (FL7002-2C0M)
[ FL7002_2c0M_1 (FL7D02-200M)
[ M_rw_32_Words (M: rw 32 Words)
[ 5_15_Cols (: 16 Coils)
[ s_16_Discrete_Inputs (5: 16 Discrete Inputs)
[ s_16_tnput_Register (5:16 Input Register)
[ s_16_Holding_Register (:15 Holding Register)
[ s_i6_Discrete_Inputs_1 (5:16 Discrete Inputs)
[ 5_15_Cols_1 (5:15 Coils)
[ s_16_tnput_Register_1 (5:16 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)
[ F_receive_i6_Bytes (F:Receive 16 Bytes)

"3 SoftMotion General Axis Pool

Line  IndexSubindex  Name Value Bitlength  AbortonEmor  JumptolineonEmor  Nextline  Comment
BEMLEL Comd ErcbieMSF] Eralic O O 0 Canil Enabke M5
3 EMNISRR o) MeckMEK] RssEs [ [0 1] 0 Conl ModeMMSF]
3 SSRGS Cond BeudeteMSF] 15200 ] O O 0 Conl BaxiateMiSF]
4 I5%MEIS04  Comd DataAMSE] bt 8 O O 0 Coml DatafitMA
5 Comd_StoeBtMSF] 102 ] [m| O 0 Comi_StopBaMISF]
5 Comd_Parity[MISF] Even ] [ O 0 Comt ParityMISF]
7 Com TroeMSF] ] o O 0 Cosl) TypeM/SF]
s Com)_Siavem]s] 1 fl ] O 0 Comi_SaveDD]s]
s Cam1._ErcticMiSF] Eratic ] O O 0 Com1 Bk WS
) Com1_Mode M5 ] Rsa5 8 O O 0 Com1 ModeMSF]
1 Com1_Baudrate]Mys| 18200 8 [m] O 0 Com1_BaudateMSF]
12 Comt_DataBAMISE] sbt ] [ O 0 Com1 DataBtMSF]
5 Com SN 1bit ] 0 O 0 Con1 StopBMSF]
s ot PartyMSF  Even [ D 1] 0 Com1 parity{Mis#
I Comt TypeSE] ] i O 0 Com1_TyeMSF]
% Com1._SizveDis] 1 8 O O 0 Com1 Ssvels]
vt FK1100_ECT_Coupler [{ 5_16_Cois [ s_16_cois_1 [ FL7002_2c0M [ P7002_2c0M_1 x
Startup Parameters 4k Add [ Edit X Delete @ MoveUp & Move Down
Module O Mapping Line Index:Subindex  Name Value Bit Length
1 16#8040: 16201 Com0_Enable[M/fs/F] Enable 8
Module IEC Objects 2 16%68040:16202 Com0_Mode[M/5/F] RS485 8
3 16#8040: 16203 Com0_Baudrate[M/5/F] 19200 8
[rimmETET 4 1628040: 16204 Com0_DataBit[M/S/F] 8bit 8
Status 5 16#8040: 16205 Com0_StopBit{M/s/F] 1bit 8
6 168040:16%06 Com0_Parity[M/SF] Even 3
7 16%8040:16207 Com0_Type[M/S/F] Free Mode 3
8 168040:16%08 Com0_SlaveID[s] 1 3
9 16#8040:16#12 Com1_Enable[M/S/F] Enable 3
10 16#8040:16%13 Com1_Mode[M/S/F] RS485 3
11 16#8040:16%14 Com1_Baudrate[M/S/F] 19200 3
12 16#8040:16%15 Com1_PataBit[M/S/F] 8bit 3
13 16#8040:16%16 Com1_StopBit[M/s/F] 1bit 3
14 16#8040:16%17 Com1_Parity[M/SF] Even 3
15 16#8040:16%18 Com1_Type[M/S/F] Free Mode 3
16 16#8040:16%19 Com1_SlaveID[s] 1 3

Configure the startup parameters for two free-protocol virtual modules and bind them to
Channel 0 of the second FL7002 serial communication module:

Devices > B X | it FK1100 ECT Coupler i s_16_Cois [ 516 Colis 1 [ FLmo2_2com A FL7o02_acom_1 [ F_Receive 128 Bytes x
=5 United? =
ok add [fEdt 3 Delete 4 MoveUp & Move Down
= beice 753 | Startup Parameters
D Auto scan Module /0 Mapping Line  IndexSubindex  Name Value Bit Length Abort on Error  Jump to Line on Error Next Line  Comment
|, Fault diagnosis summary 1 16#8069:16501 ModulelD 8 O O 0 ModuleID
-0 PLC Logic Maodule [EC Objects 2 16#B06%:16402 PortD 8 O (] 0 PortlD

D) Variable usage
I ™75x 510 (7S HSIo)
[ extcard (ScanModuie)
= (i) EtherCAT Master (EtherCAT Master)
1 K 1100_ECT._Coupler (k1100 _ECT Coupler_1,1.2.1)
() FL7002_2coM (FL7002-200M)
() FL7002_2c0M_t (FL7002-200M)
[ M_rw_32_Words (M: rw 32 Words)
[ 5_16_Cois (5:16 Cols)
() 5_t6_Piscrete _Inputs (5:16 Discrete Inputs)
() 5_16_Input_Register (5: 16 Input Register)
(T 5_16_Hokding_Register (5: 16 Holing Register)
(T 5_16_Discrete _Inputs_1 (5: 16 Discrete Inputs)
(] 5_16_Cois _15:16 Coils)
1{5:16 InputRegister)

Information

Status

Send 128 Bytes)
[ F_send_16 Bytes (Fiend 16 Bytes)
(] F_Recsive_t6_Bytes (FReceive 16Bytes)

3 Softhiotion General Axis Pal
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® Configure the startup parameters for two free-protocol virtual modules and bind them to
Channel 1 of the second FL7002 serial communication module:

Devices ~ B X | it FK1100 FCT_Coupler [ 5_16_cols [ 516 Cols_t [ FL7002_2com FL7002_2C0M_1 [ F Receive_128 Bytes [ Fsend_128 Bytes
=) United? v -
@ oo (7s3) 'W‘ dp Add [ Edit X Delete 4 MoveUp & Move Down
D) Auto scan IMndulaVﬂMappmg Line  IndexSubindex  Name Value Bitlength  AbortonError  Jump to Line on Error Nextline  Comment
L. Fault diagnosis summary 1 16%8060:16501 | MoclelD g O O 0 Modueld
(210 PLCLogic Module IEC Objects 1 1628060:16502 | PortD g 0 O 0 PortlD

D) variable usage

I ™75x 510 (7S HSIo)

ExtCard (ScanModui)

=[] EthercAT_Master (EtherCAT Master)

=Wt FK 1100_ECT_Coupler (FK1100_ECT_Coupler_1.1.2.1)
() FL7002_2c0M (FL7002-20M)
(] FL7002_2c0M_1 (FL7002-200M)
[ M_rw_32_Words (M: rw 32 Words)
(] 5_16_cois (5: 16 Cais)
(] 5_15_Discrete_Inputs (5:16 Discrete Inputs)
() 5_t6 _Input_Register (5: 16 Input Register)
(T 5_16_Hokding_Register (5: 16 Holing Register)
(T 5_15_Discrete_Inputs_1 (5: 16 Discrete Inputs)
[ 5_16_Cois_1 {5116 Colls)
() 5_16 Input Register 1 (5116 Input Register)
[ F Receive_128 Bytes (F:Receive 128 Bytes)
[ F_send_128 Bytes (F:Send 128 Bytes)
[ F_send_16 Bytes (F:5end 16 Bytes)
7 F Receive_16_Bytes (F:Receive 16 Bytes)

"3 Softiotion General Axis Pocl

Status

Information

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 1x
=3 unotied? -
=7 [ Device [connected] (TM753)
) Autoscan

., Fault disgnosis summary
#-B PLC Logic
1) variable usage
[ ™75 10 (M75x+510)
[ Extcard (ScanModule)

=73 [ EtherCAT Master (EtherCAT Master)
=3Vt FK1100_ECT_Coupler (FK1100_ECT_Coupler_1.1.2.7)|
[ FL7002_2c0M (FL7002-2C0M)
([ FL7002_2COM_1 (FL7002-2C0M)
[ M_rw_32_Words (M: rw 32 Words)
(@ 5_16_Cols (5:16 Coils)
() 5_16_Discrete_Inputs (:16 Disrete Inputs)
[ 5_16_Input_Register (5:16 Input Register)
(i 5_16_Hoiding_Register (5:16 Holding Register)
[ 5_16_Discrete_Inputs_1(5:16 Discrete Inputs)
[ 5_16_coils_1 (5:16 Cails)
([ 5_16_Input_Register_1 (:16 Input Register)
(i F_Receive_128 Bytes (F:Receive 128 Bytes)
(i 7 _send_128_Bytes (F:Send 123 Bytes)
() F_send_16 Bytes (F:Send 16 Bytes)
(T F_Receive_16_Bytes (F:Receive 16 Bytes)
“3_Sofivotion General Axic Pogl

[{ F_Send_i6_Bytes
Function Code:
General
Sync Unit Assignment
Overview
Safety FSoE Connections
DCStatistics
Log
EtherCAT 1/0 Mapping
EtherCAT [EC Objects
Status

Information

[{] F_Receive_16_Bytes

[{  5_16_Input_Register_1 [{§  5_16 Discete_Inputs

[# 5_16_Input_Register

Autoconfig master/slaves EtherCAT, r~—
EtherCAT NIC Settings
Destination address (MAC) |FF-FF-FFFF-FF Broadeast Redundancy
Source address (MAC)  |68-5E-1C-95-D4-C5 Select.

Network name ethd

Select network by MAC Select network by name [ | Compare exact name

Distributed Clock options
) W Wi

Cyde time 000 <] s Use LRW instead of LWR/LRD

Syncoffset = % Messages pertask

Automatically restartslaves

Syncwindow monitoring

Sync window 1 - bs

Startup finished: All slaves in operational |

Diagnostics message

Bus load

Mailbox Gateway
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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 32X 1 [ m_rw_32_words x| [§ 5_16 Cois @ s_15 Dsaete Inputs @ 5_16_Input Repister [ 5_16 Hoking Regster @ 5_16 Disarete ipuss_1 @ st
- f] “”;;_E[ o = || [F— Find Fiter Show ol - % Add 72 for [0 Channel.. -
D) Autosen Modile 10 Mapging Variable Mapping Channel Address  Type Current Value Prepared Value Unit  Description
4, Fauit dagnosis summary 02 Qutput- Map
+ Bl pLctoge Moduis IEC Objects SavelD WM UM O 6 Saveld
Y Variable usage omd =811 USNT 0 15 omd
I a7 sio (M7S+5I0) T Address 50 wr o % Address
@ extcard {scanmoduie) s Len HOQNT wr oo 5 Len
=3 ] EtherCAT Master (EtherCAT Master) OuipuDatal QWS UmT OutpuDatal
=~ £t FC1100_ECT_Goupler (FX1100_FCT_Coupler_1.1.2.1) " ) WU BOOL Outpuatat
@ F7002_200m (FL7002-2004) ] S wQEEl  BOOL OutpuBatsl
(FLT02:2C0M) " B2 WUE2  BOOL Outpuidatsl
» B3 wQNIE3  BOOL OutpuDatsl
» g WQNEA  BOOL OuipuDaizl
s Bts WONIES  BOOL Outpuatal
"% 53 QNS BOOL OutpuDatal
" 87 QT BOOL Outpuatat
] o) WOUITO  BOOL OutpuBatsl
" ] BQUTL BOOL Outpudatal
“» Bt QN2 BOOL OutpuDatsl
» 81l WUT3 B0 Outpuidatsl
“» Bt12 W4 BOOL Outpuatal
Send_16_Bytes (F:Send 16 Bytec) 4l B3 WONT5  BOOL OutpuDatal
[ # Recsive_t6 Byies Fecsive 16 8yies) " £ WU BOOL Outpuatat
"3 SoftMotian General Axis Podl “» Bt15 W77 BOOL OutpuBatsl
®  Resultis shown below:
Devices > &% 1 [ M 32 Words 516 Cols [ 5 16 Disaete Inputs §_16_Input_Register [ 516 Holding_Register [ s_16 Discrete Inputs 1
- J W’%"fw T (1 — Find Filter Show al - & Add FB for 10 Channel.. *~ Go to Instance
1) Auto scan Variable Mapping Channel ~ Address  Type Current Value Prepared Value Unit  Description
., Fault diagnosis summary = [ 16#1A08 Input-ap
# 20l PLC Logic Module IEC Objects L] D10 %1120 BT nol
[ Varizble usage k] o1t %i21 BT on
W 7S isio (MM7sc+sI0) ifomation * on2 WXi122 BT o2
[ Extcard (scaniodule) s=um i D13 %1123 BIT D13
=73 [ EtherCAT_Measter (EtherCAT Master) L) DI4 %IX1124  BIT Di4
=<+ Fk1100_ECT Coupler (FK1100_ECT _Coupler_1.1.2.1) k] oI5 %IXi125 BT oIS
T FL7002_200M (FL7002-20M) * 0l HX126 BT oI
[ FL7002_200M 1 (FL7002-20M) *» or7 WXi127 6T o7
[ M_rw_32_words (M: rw 32 Words) i D18 %1130  BIT DI8
[ 5_16 _Cois (5:16 Cols) k] 019 %Xif31 BT o1
13 5_16_Discrete_Inputs (5:16 Discrete Inputs} % orio %Xi32 BT D110
13 5_15_Input_Register (5: 16 Input Register) * [e) W33 BT oit
[ 5_16 Holding_Register (5: 16 Holding Register) L] DIz %1134 BIT D2
puts_1 (5: 16 Discrete Inputs) i D113 %I(1135  BIT DI13
k] oIt4 %Xi136 BT oi4
16 Inputt Register 1 (5116 Input Register) ® DL1S W37 BT o1ts
[T F_Recsive_128_Bytes (FReceive 123 Bytes)
[ F_send_128 Bytes (F:Send 128 Bytes)
[ F_send_15 _Bytes (Fisend 16 Bytes)
[ F_Receive_16 Bytes (F:Receive 16 Bytes)
3 Softtlation General A Pool
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6.2.2 Sysmac Studio configuration example

6.2.2.1 Installing the device description file
Step1 Double-click Configurations and Setup > EtherCAT.
Step 2 In the pop-up Master device window, right-click and select Display ESI library.
Step 3 Click this folder on the pop-up ESl library interface to open the ESI library folder.

Step4 Put the device description file FK1100_ECT_Coupler_x.x.x.x.xml into the folder, and restart the

Sysmac Studio software.

TH New Projoct - new_Contraliee 0 - Sysmac Swdic

Ry

| EBle fdit Miew [nsert Project goetroler  Gimulsion  Jeal  MWedow Hep

M

Import Shave Settings and lnsert New Slive

Display E51 Library

Omron ESNW-EC

Omron E3X-ECT

Omron EJIN-HFUC-ECT
Omron FH -3¢

Omron FQ-MS 3

Omron FZM1-XXX-ECT
Omron GRT1-ECT Ver2 0
Omron GX-Analog IO
Omron GX-Digital IO
Omron GX-Digital IO-T
Omron GX-Encoder

Omron GX-10-Link

Omron

Omron GX-JC06-H

Omron NX_Coupler

Omron RBED-1SANOZH-ECT
Omron RBED-1SANO4H-ECT
Omron RBED-1SANOEH-ECT
Omron RBBD-1SAN10F-ECT
Omron RBED-1SAN10H-ECT
Omron RBBD-1SAN15F-ECT
Omron RBED-1SAN15H-ECT
Omron RBBD-1SAN20F-ECT
Omron REED-1SAN20H-ECT

M- MO0 A0 ARITAT T

Windows administrator privileges are required to add / delete
ESI files. Exit from thi ftware, and then add/delete the file to/
frcem vith Windows administrator privileges.

The chanae will be applied after restarting this software.
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6.2.2.2 Setting the slave node address

Step 1 After the device is connected, click the online button.

Step 2 Inthe pop-up Master device window, right-click and select Write Slave Node Address.

Step 3 Modify the value in the pop-up window (range: 1-192, must be unique).

Step4 Click Write. After successful writing, the FK1100_ECT_Coupler must be power-cycled to take effect.

#Note: When the coupler module is used for the first time, you need to configure the slave node address.

W New Project - new_Controlier 0 - Sysmac Studic. ]

K801 ECT v
)

Write Slave Node Address
Compare and Merge with Actual Network Configuration
Get Slave Serisl Numbers. [ o o T et

)
o

[ 2 st
Displiny Disgroms/Statisties Information

Display Production Information.
Dicpley Pocket Moritor

Display 51 Ubeary

= ll, Master

E @FK‘"DO_ECT_COUPIH Revi0x010003...

Node addresses are set for slaves.
When any value other than 0 is set to a slave whose node address can be set from hardware, the setting has priority. In other cases,

the addresses set here are applicable.

Write Cancel
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6.2.2.3 Performing network configuration

®  Manual configuration
e Add FK1100 ECT Coupler Slave.

Step 1l In offline mode, double-click Configurations and Setup > EtherCAT to open the master device
window.

Step2 Find the EtherCAT coupler marked with INVT in the right-side toolbox, and then double-click
FK1100_ECT_Coupler to add the slave coupler.

S New Broject - new Controller.0 - Sysmac Stodio ol Rkl

#Note: The slave node address must match the one configured in section 6.2.2.2 Setting the slave node
address.

B New Prfect - new. Controle.0 - Sysmae Shidio E=
| Fde Edt View Insert Project Controller Simulsion Tools Window Heip

[ e ———

Edit Modue
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o  Add the expansion module.

Click FK1100_ECT_Coupler that has been added, and then click Edit Module Configuration in the
configuration box on the right. Based on the actual physical connection of the modules, add the
modules from the toolbar to the slots.

I Wew Project - new Cortraller 0 - Sysmac Srudio
File Edit View nsert Project Controller _Simulation Tools  Window _Help

(o o fuiem

B New Project - new Controller 0 - Sysmac Studio E=SE =)
TFle Ed_View imert_Project Controller_Simulstion Tools_Window _Help

A

input Keyword
e

PDO Map Settings

o Fzo aoeon
o rsms e
I Ases ereon
il
I Funs-on

T 713103487
puij

gre:
v

o L6
puij
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#Note: In the node configuration interface, click Nodel: FK1100_ECT_Coupler, and change Module
config send method to Send on the right configuration interface. If the network configuration is not
modified, it will not be sent to the slave node, and thus the slave node cannot receive the network
configuration, resulting in a configuration mismatch error. In addition, EtherCAT communication will
also fail to enter the OP state.

B oow Project - nevController 0 - Syamas studie
File Edit View Inset Project Controlier Simulstion Took Window Help

[

o P340
DA

o
o

# Note: The physical configuration must match the network configuration. Otherwise, EtherCAT
cannot enter OP state.

®  Automatic scanning
Step 1 Click the online button.

Step2 In the pop-up Master device window, right-click and select Compare and Merge with Actual
Network Configuration.

Step 3 Click Apply on the pop-up interface.

Tk

[0 it
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File. Help.

Edit_View.Insert  Project _ Controller _Simulation _Tools  Window
G 8 a| 2 A

[ ez
[ e revts
[ "o tsmaneacraevia

[0 [t

[[] "o tsarecr rero
[ "o tsaiorcr vt

[] "o tsaonacTRevto

# Note:

® In the offline state, on the node configuration interface, click Nodel: FK1100_ECT_Coupler, and
change Module config send method to Send on the right configuration interface. If the network
configuration is not modified, it will not be sent to the slave node, and thus the slave node cannot
receive the network configuration, resulting in a configuration mismatch error. In addition, EtherCAT
communication will also fail to enter the OP state.

®  After automatic scanning, it is recommended to check whether the network configuration generated
by the scan matches the actual physical configuration, and make manual adjustments as needed.

6.2.2.4 EtherCAT communication parameter configuration

m  Synchronization mode
Step 1 Double-click Configurations and Setup > EtherCAT.
Step 2 Click FK1100_ECT_Coupler on the pop-up interface of the Master device.
Step 3 Set Enable Distributed Clock on the right side.

File Edn View nsen Frojeci Controller Simulation Tools Window _ Help

] 2
[ e ———
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m  Synchronization cycle: The synchronization cycle and main task cycle are consistent. You only need to
adjust the main task cycle.

6.2.2.5 Module configuration parameters

Test results show that some versions of Omron Sysmac Studio support visual configuration of initialization
parameters, while others do not. The test results obtained with Omron Sysmac Studio V1.52 are as follows;
results may vary depending on the software version and actual conditions.

Omron host Model PLC version Support vnstual
controller configuration
1300 V1.40 and later Supported
NJ501 1400 V1.21 Not supported
1500 V1.20 and earlier Not supported
NX701 1600 V1.21 and earlier Not supported
1700
9024DT V1.40 and later Supported
NX1P2 1040DT V1.21 Not supported
1140DT V1.20 and earlier Not supported

®  Visual modification of initialization parameters
Step1 Double-click Node 1: FK1100_ECT_Coupler.
Step 2 Click Edit Setting Parameters on the right side.

Step3 Modify the coupler configuration parameter Module Enable on the pop-up Edit Setting
Parameters interface. For the specific meanings of the parameters, refer to section 6.1 Parameter
description.

0:3000:00 Module Enable/hodule Enable

The visual configuration of other digital, analog, and temperature sampling modules can be seen in the
following figures. For details of the parameters, refer to the parameter remarks in the figures and
section 6.1 Parameter description.
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e Digitalinput module

]

Multview £
jPositl  Siot | Module
Node1 { FK1100_ECT, Couinloe (FO01)
T Lo ovr ()
IFL2102-0016DN (M3)
TFL2201-0006DR (M4)
IFLI003AAD (M)
IFL4003-4DA (M6)
IFLI10349T (MT)
FLI203-4TC (M8)

T I —
Device name T
FLI001-1600D1

[ FL1001-160001
0

Connected po

01600101 160001 TPl i

6 op
0x6001:02 160001 TxPDO-Map/IND.
PDO Map Settings 0:6001:04 160001 T
£

Edit Setting Parameter
Backup Parameter Setting:

Edit Setting Parameters

tem name

o:2001.01 160001500 Ca/i
01300102 160001550 Cighitt

ter time,

Output example 1000

This Setting Parameters are saved in the CPU Unit as a part of EtherCAT setting.

Select Synchronize on the Toolbar to transfer.

e Digital output module

_File Edt View Insent Project Controlier Simulation Tools Window Help

Multiview Explore
Inew_Controller 0 v

v
AL 3

(04800501 00160P SDO G
800502 00160P SDO CyStop Mode!
TFLI203-41C (ME) 0xB00503 0016DP SDO Cla/Stop Outputd
xB005:04 00160P SDO Cig/Stop Outputt

och
Moduie

OUTO Lost Link Output Mode.

bit1~bit0: OUTO. Lo
bi UTo. Lo
bit15~bitl4; OUTO.?

10600: Output Hold.
0601;: Output Cles

This Setting Parameters are saved in the CPU Unit a5 a part of EtherCAT setting
Select Synchronize on the Toolbar to tran:

202606 (V1.4)

. memmeme  Vewe |

Remove

Return to Default

it name
Connected pasition

PDO Map Setti

Link Out

Backup Parameter Settings

Remove

Return to Default

Setting Parameters
The

ing parameter

Cancel

Toolbox

input Keyword

2, aoas oos0p
o, e oieon
o, Fasaoszon
2, P20 oooson

15005161600

FLS105-16160N

6112261
6121161

FLBD02-265

Model : FL320:
Product name

i

FL2002-00160P
1

0x7005:01 00160P RxPDO-Map/OUTO
0K7005:09 0016DP RxPDO-Map/OUT!
0:6005:01 001609 TPDO-Map/Errid

Edit PDO Map Seftings
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Analog input module

File Edit View insent Project Controller Simulation Tools Window Help

Inew_Controller 0 v

M Configuations and Sewp N B

| W Ether
¥ = Nodel
o

ouples

@ TTFL002.001600 (M
] TFL2102.0016DN (M)
i1 1 7701 0008DR )

TOHAUS-AUA (W6}
TOFLE103-49T (W
TrL3203-47C (M5)

AD SDO Clg/
0x8015:04 4D SDO Cigi
0xA015:05 4AD SDO Cig/i

Cmrerme

ected position

001

® Analog output module

a6

44D

Map/AD
n

ackup Pacame

Rose
b1 11 -20-

g Porameters are saved in the CPU Unit as a part of EtherCAT setting
wch

Retum to Defa

Setiing Paramete

ting parameters are

Mubiview Explorer
new_Controber 0 v
M Configuaaions and et __| TRFLIN-16000) A1)
[Cm . ehec TMF2002-00160P (M2)
Yo Nox 1 jule | TOFL2102-00160N (M3)
Y oh 01-0008DR (M4)
1300480 45y

TEALSI05-401 (M/)
FL3203-4TC (M8)

Gutput

B £dit Setting Parameters

0x8019:02 4DA SDO Cfg/AO1 Cig
04801993 4DA SDO CIg/A02 Cig
0x2019:04 4DA SDO Cfg/AO3 Cle
04801905 4DA SDO CIg/A00 Stop Ovtyut
01801996 4D SDO C1g/A01 Sty
0480157 4DA SO CIg/A02 Stop Output
04801908 4DA SDO C1g/A03 Stop Output

Move Down

0b00: Output Hold.
0b01: Output Clear
0b10: Output Pres
bitd: Reserve, Must
bit7-bitS: Sample Mode.
0b000: 0~5V(0~20000)

110: Reserve, dont use.
0b111: Reserve, dont use.

[ This Setting Parameters are saved in the CPU Unit as a part of EtherCAT setting,
| Sedect Synchronize on the Toolber to transfer.

Device name

6
FLA003-4DA
FL4003-4DA
Connected position 5

0:7019:01 4DA RPDO-Map/AOD
0:7019:02 4DA RePDO-Map/AOT
0:7019:03 4DA R\PDO-M:

0x7019:04 4DA RPDO-Map/AO3
0:6019:01 4DA PDO-Map/ACQ_Errid

PDO Map Settings

Backup Parameter Settings

Remove

Return to Default
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e Temperature detection module (RTD)

Fle Edt_View Imert Project Controler_Simulation _Tooks Window _Help_

Help
Data type

Move Down Remove

Return to Default

it 25 a part of EtherCAT setting.

Param ed in o
elect Synchronize on the Toolbar to |

e Temperature detection module (Thermocouple)

Connected position

PDO Map Settings

FL3103-4P7
FL3103-4PT

Help

| File Edt View Insert Project Controller Simulation Tools  Window

0502009 4TC SOO Cig/Temp0 Offet
0x802D:08 4TC SDO Clg/Temp! Offset

fg/Temp2 Offset
0:8020:0C 4TC SDO Cig/Temp3 Offset

Synchronize

Modify initialization parameters of the SDO

- Connected position

Remove

Retum to Defoult

function block

PDO Map Settings

ameter Setting:

All configuration parameters are SDO parameters. For Omron PLC versions that do not support visual
configuration of initialization parameters, the SDO parameters must be configured using the

EC_CoESDOWFrite function block.

SDO_Write
Execute EC_CoESDOWrite
Execute Done ————

Input

NodeAdr —— NodeAdr Busy ™ variable
object —— SdoObj Error —— err

1000 —— TimeOut ErrorlD [— 7Pt
variable

3 Input
data —— WriteDat AbortCode ., iap1e

WriteSize —— WriteSize

202606 (V1.4)
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Name Description
Execute Rising edge active, and the rising edge enables the SDO Write function block.
NodeAdr Node address
Object dictionary SDO parameter
SdoObj.Index: Index

Sdo0bj SdoObj.Subindex: Subindex
SdoObj.IsCompleteAccess: Indicates whether to access all indexes
TimeOut Timeout time
WriteDat Data to be written
WriteSize Data size to write, in bytes

The indexes of the configuration parameters for each module can be calculated by referring to 7.7 EtherCAT
functions and communication commissioning and 6.1 Parameter description. The subindexes are provided
in 6.1 Parameter description. Alternatively, you can apply the same configuration in Invtmatic Studio and
view the index and subindex of each configuration parameter in the software.

bl Configurations and Setup

¥ &

¥ O Nox ler(EO01)

Configuration example for FK1100_ECT_Coupler + FL1001-1600DI + FL2102-0016DN + FL3003-4AD +
FL4003-4DA + FL3203-4TC is as follows:

Variables
0 TON_Start |
TON
In Q|
Ti#l-}s—‘PT EF}—E':.?' Varigble |
1 TON_Start.Q
1 =ICASE MyStep OF
2 0://Configure the filtering parameter Fite0 of module 0016DI to be 300(3ms)
3| MNodeAde:=8;
a/| ohjectIndex:=16#8001;
5|  object.Subindex := 16#01;
65 objectIsCompleteAccess:=0;
7| data:=300;
8| WriteSizer=2;
9| Execute:=1;
165[3 IF SDO_Write.Done AND NOT SDO_Write.Error THEN
11 Execute :=0;
12/ MyStep 1=1;
13| ENDIR
14 i 1://Configure the filtering parameter Fitel of module 0016DI to be 300(3ms)
15/  NodeAde:=8
16/ objectIndex:=16#8001;
17/| object.Subindex := 16#01;
18 | objectlsCompleteAccess:=0;
19| data=300;
20| WriteSize:=2; [
L | |
2 SDO_Write
Execute EC_CoESDOWrTte
—| l—— Execute Done|
NodeAdr—|NedeAdr Busy |—Enter Variable
object—SdoObj Errorf—err
1000— TimeQut ErrorD—Enter Variable
data—|WriteDat AbortCodel—Enter Variable

|

Adjust the delay before starting SDO writing according to actual conditions. This section provides only a
simple example.
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CASE myStep OF
0: //Set the 1600DI module filter parameter Filt0O to 300 (3 ms)
NodeAdr . = 8;
object.Index . = 16#8001;
object.Subindex : = 16#01;
object.IsCompleteAccess . = 0;
data . = 300;
WriteSize . = 2;
Execute . = 1;
IF SDO Write.Done AND NOT SDO Write.Error THEN
Execute . = 0;
myStep . = 1;
END_IF;
1: //Set the 1600DI module filter parameter Filtl to 300 (3 ms)
NodeAdr . = 8;
object.Index : = 16#8001;
object.Subindex . = 16#02;
object.IsCompleteAccess . = 0;
data . = 300;
WriteSize . = 2;
Execute . = 1;

IF SDO Write.Done AND NOT SDO Write.Error THEN

Execute . = 0;

myStep . = 2;
END_IF;

2: //Set the 4AD module channel 0 configuration parameter AIO Cfg

NodeAdr . = 8;
object.Index : = 16#8115;
object.Subindex . = 16#01;
object.IsCompleteAccess . = 0;
data := 16#01; //0-5 V channel enable
WriteSize . = 1;
Execute . = 1;

IF SDO Write.Done AND NOT SDO Write.Error THEN

Execute . = 0;

myStep . = 3;
END_IF;

3: //Set the 4AD module channel 1 configuration parameter AIl Cfg

NodeAdr . = 8;
object.Index : = 16#8115;
object.Subindex . = 16#02;
object.IsCompleteAccess . = 0;
data := 16#21; //0-10 V channel enable
WriteSize . = 1;
Execute . = 1;

IF SDO Write.Done AND NOT SDO Write.Error THEN

Execute . = 0;
myStep . = 4;
END IF;

4: //Set the 4AD module channel 2 configuration parameter AI2 Cfg
NodeAdr . = 8;
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object.Index . = 16#8115;

object.Subindex : = 16#03;
object.IsCompleteAccess . = 0;

data := 16#81; //4-20 mA channel enable
WriteSize . = 1;

Execute . = 1;

IF SDO Write.Done AND NOT SDO Write.Error THEN

Execute . = 0;
myStep . = 5;
END_IF;

5: //Set 4DA module channel 0 configuration parameter AOO Cfg.

NodeAdr : = 8;

object.Index . = 16#8199;
object.Subindex : = 16#01;
object.IsCompleteAccess . = 0;
data := 16#1; //0-5 channel enable
WriteSize . = 1;

Execute . = 1;

IF SDO Write.Done AND NOT SDO Write.Error THEN

Execute . = 0;
myStep . = 6;
END_IF;

6: //Set 4DA module channel 1 configuration parameter AOl Cfg.

NodeAdr . = 8;

object.Index . = 16#8199;
object.Subindex : = 16#02;
object.IsCompleteAccess . = 0;

data := 16#21; //0-10 channel enable
WriteSize . = 1;

Execute . = 1;

IF SDO Write.Done AND NOT SDO Write.Error THEN

Execute . = 0;
myStep . = 7;
END IF;

7: //Set 4DA module channel 2 configuration parameter AO2 Cfg.

NodeAdr . = 8;

object.Index . = 16#8199;
object.Subindex ! = 16#03;
object.IsCompleteAccess . = 0;

data := 16#81; //4-20 mA channel enable
WriteSize © = 1;

Execute . = 1;

IF SDO Write.Done AND NOT SDO Write.Error THEN

Execute . = 0;
myStep . = 8;
END IF;

8: //Set the 4TC module channel 0 configuration parameter TempO Cfg
NodeAdr . = 8;
object.Index . = 16#822D;
object.Subindex : = 16#01;

object.IsCompleteAccess . = 0;
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data := 1l6#61; // K-type thermocouple channel enable

WriteSize . = 1;

Execute . = 1;

IF SDO Write.Done AND NOT SDO Write.Error THEN

Execute . = 0;

myStep . = 9;

END IF;
9:
//do something
END_CASE;

6.2.2.6 Module process data

w Explorer
Port
¥ § £therCAT Network Configuration
¥ ™ FK1100_ECT_Coupler
»  FL1001-160001
FL2002-0016DP
FL2102-0016DN
FL2201-0008DR
FL3003-4AD
4AD TPDO-Map_AID_6015_01
4AD TPDO-Map_Al_6015_02
4AD THPDO-Map_AIZ_6015_03
4AD TxPDO-Map A3 6015 04

new_Controfier 0 v

AJ Configurations and Setup

¥ 8 EtherCAT

APDO-Map_Al_Errid_
4AD TPDO-Map AI2_Errid_601
AAD TPDO-Map_AI3_Errld_6015_
FL4003-4DA
RePDO-Map_AC0_7019_01
4DA RPDO-Map_AOT_7019_02
4ADA RPDO-Map_AO2_7019_03
4DA RPDO-Map_A03_7019_04
4DA TPDO-Map_AO0_Errid_6019.1
4DA TPDO-Map_AO1_Errid 6019/
4DA TPDO-Map_AD2_Errid_6019.|
4DA TPDO-Map_AO3_Errid_6019.1
» FL3103-4PT
> A320341C
¥ § CPU/Expansion Racks
CPU Rack CPU Rack 0

» M Data

»m

mPmPIPELTES

Data Type

Vanable

Vaniable Comment

jGlobal Variables

[Global Variables

[Global Vanables
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6.2.3 TwinCAT3 configuration example

6.2.3.1 Installing the device description file

Step 1 Copy the device description file named in the format FK1100_ECT_Coupler_x.x.x.x.xml to the

directory C:\TwinCAT\3.1\Config\lo\EtherCAT.

Step 2 Restart TwinCAT.

(C) » TwinCAT » 3.1 » Config » lo » EtherCAT

-

oA

&| Beckhoft EFxYxcxmi UL 18
¥ Beckhoff EQTxoxxml 2022/6,20 8
¥ Beckhoff EQ2xocxml 2022/6/20 8

Mﬂ Beckhoff EQ3wotxml
¥ Beckhoff ER oo XML

¥ Beckhoff ERZxoa XML 2022/6,/20 8:53
¥ Beckhoff ER3sxxcx XML 2022/6/20 8

Mﬂ Beckhoff ERdxoocxml
¥| Beckhaff ERSxw0xml
Mﬂ Beckhoff ERGxocxml
Mﬂ Beckhoff ER7xxxxml
Mﬂ Beckhoff ERBxoocxml

Mﬂ Beckhoff EtherCAT EvaBoard.xml 2022421817
Mﬂ Beckhoff EtherCAT Terminals.xml 2022/2/18 1
%) Beckhoff FB1X000xml 2022/2/18 17
%) Beckhoff FCooowxm 2022/2/18 1
Mﬂ Beckhoff FM 3x0o.xml 2022/2/1817:
Mﬂ Beckhoff ILoox-B110.xml 2022/2/1817:
%) DA200 EtherCAT 262.xml 2020/6/24 16:
ij FC1160_1.0.0.0.xml 2024/6/1 15

A ]

W W W
wn

Woin i Lhoin T

W W W W W

n

L O

16

- d
oo

%] FK1100_ECT Coupler 1.0.8.0_BITxml 2024/8/23 11:03

6.2.3.2 Performing network configuration

®  Manual configuration

Step 1l Add EtherCAT Master.

1.  Inthe Device Tree under I/O > Devices, right-click and select Add New Item.
2. Choose EtherCAT Master on the pop-up Insert Device interface.
3. Select the correct network port in the Device Found At window.
(@ proj_ethercat - TeXaeShell (Administrator) ¥ & | Quick Launch (Ctrl+Q
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Tools Window Help
8-b-¢ - = & ~| Debug = TwinCAT RT (x86) - b Attach... 2 0 2= - WO = R
Build 4024.35 (Lloaded - - '3 A B2 K @& & | proj_ethercat - <local> <13
Solution Explorer > 0 x

&1 Solution ‘proj_ethercat’ (1 project)
4 il proj_ethercat
4 i@ sysTem

+ @ moTioN

Solution Explorer [R2%

QE-|o-0| k-]

p-

% License
b @ Real-Time
B Tasks
2 Routes
12 Type System = — =
TcCOM Objects
=t e
b & NC-Task 1 SAF 5% EtherCAT Automation Protocol (Network Vanables)

@ e | EthedCAT Automation Protocal via ELBS01, EtherCAT
SAFETY 59 EtheCAT Simdation
5% EthedCAT Open Mode Adspter

4 i CAN/CANopen Target Type

3% Mappmg 3 e i OPtory
% st hift+Alt+A '’ O

Add Existing Item. Shift+Alt+ b I EERCOS Raciacs ) CXony

4 WO Beckholl Lighttus OBX ony

o - USB
BACnet

Add New Folder..
stion

Neme:  [Devce 1

* Scan

scription Project

Properties [REEIEN

4 Add to Source Control ~
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Step2 Add FK1100_ECT_Coupler Slave.
1. Inthe Device Tree under I/O > Devices > EtherCAT, right-click and select Add New Item.

2. Find FK1100_ECT_Coupler on the pop-up Insert EtherCAT Device interface, and click OK to
add an EtherCAT slave.

ﬂ proj_ethercat - TcXaeShell (Administrator) ¥ & | Quick Launct
File Edit View Project B 44 fos [ools Window  Help

- 8- 3-% Mg Add Existing item.. Shift+Alt+A [T (x86) - b Attach.., ~ F -l@ e

Build 4024.35 (Loaded ~ - & X Remove Del *  <local> -f=
Solution Explorer &) Insert EtherCAT Device X
Change Netid...
LA AL - soa T wace 1131 o]

Cearch Sokution Exolorer (Ciy Save Device 1 (EtherCAT) As...
Search Solution Explorer (Ctrl+ Tipe 5 M Communcabon Temnsis (ELbood ~ Cancel

Append EtherCAT Cmd & @ System Couplees

Append Dynamic Container 4§ Temnal Couplers BX 1o, ILiocer8110) Pot
o™ Customer speciic Teminsls

21 Solution 'proj_ethercat’ (1 pr¢
4l proj_ethercat

4 @l svsTEm Online Reset 5% Panel Coupless
! License Online Reload .'1| ? chl;(,g)m]
b @ Real-Time : B TwnSAFE Cougler
Online Delete 5 Satety Temnas =
) Tasks « 5% TwriSAFE Fiekdbus Boes ©8 Ethemal)
5 Routes " Scan + W EtharCAT Fiekdbus Boves (EPoca)
' EthedCAT P Fieldbus Bowes (EPProod
85 Type Syster:n Change Id... q“ il ones
__[@ Tecom Objects Change To X & 0 EthaCAT PC card
4 & moTION 5 & EvaBowd interaces)
b Bl NC-Task 1 SAF @ Copy Crl+C # & EvaBowd [Sangle Scurce Demos)
#l e C Crl+X 5B Macelaneous
% Cut it Wl EterCAT Progrback cortroler bods (FB1X0)
) saFeTY Bact o [ inovance
C++ 4@ INVT INDUSTRIAL
& AnaLYTICS it Sherchen INVT Electic Co. Lid
4« Bvo ld Independent Project File
4 %

e Disable

v

4 &2 Device 1 (Etk ecCR)
(m]: (7] Show Hidden Devices £ Show Sub Groups
£ Check Connector () Show peecorfigred Devices (S01)
Error List v 0 x

*2 Image-Info
2 SyncUnits

» Inputs Entire Solution - \IEO Errors ||| 4 0 Warnings ||| @ 1 Message || Clear | Build + IntelliSense  ~
> R Outputs Search P
> InfoData : — . : :

:. Mappings Description Project File L. 1@

2N24/2/20 2.
Error List Jelieny

Solution Explorer [FFTIRI SIS

Step 3 Add the expansion module.

Double-click FK1100_ECT_Coupler and click Slots. Based on the physical configuration (actual
physical connection sequence), correctly add the modules on the right to the slots on the left.

# Note: The physical configuration must match the network configuration. Otherwise, EtherCAT
cannot enter OP state.
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Tools Window Help

-0 |B-0-% Debug ~ | TWinCAT RT (x86) - b Attach... - ' RS D,
Build 4024.35 (Loaded ~ - 8 | proj_ethercat -« <local> .o : . =

proj_ethercat & X

Solution Explorer Properties v 3 x

A :
General EtherCAT DC  Process Data Plc Surtup Cof - Online  Online ;‘m:‘w'!“'cwp"
2
4 gl proj_ethercat - Slot Module A Module Moduleld.. Description * 8 Misc
4 @ svsTem ® i (Name)  Box 1 (FK1100
¥ License mtModule < @FLI001-1600D1 0x16315052 FL1001-1600( Dissbied: Enabled
b @ Real-Time imtModule @ FL1002-320001  0x16315053 FL1002-3200( S ;IDADM(“
g;::: intModule X @ F12002-0016DP 0x1631505A FL2002-00160 o,
& Type System mtModule @ FL2003-00320P 0x16315058 FL2003-0032( oo i oy False
TCCOM Objects mtModule @ FL2102-0016DN 0x16315062 FL2102-0016¢
+ B MoTION mtModule @ FL2103-0032DN 0x16315063 FL2103-0032(
> [&l NC-Task 1 SAF mtModule ©FL2201-0008DR Ox16315069 FL2201-0008(
B ric imtModule @ FL5005-16160P 0x16315072 FLS005-1616(
() SAFETY imtModule @ FL5105-1616DN 0x16315076 FL5105-1616(
@ css mtModule @FL3003-4AD  Ox16315081 FL3003-4AD
8 ananyTics mtModule @FL3404-8ADV  0x16315082 FL3404-8ADV
. ?Jéonﬂim mtModule @FL3504-8AD1  0x16315083 FL3504-8ADI
“_‘ Device 1 (EtherCAT) imtModule @ FL3321-1LC 0x16315098 FL3321-1LC
58 1mage mtModule @FL3322:21C  Ox16315099 FL3322-2LC
28 |mage-info mtModule @FL4003-4DA  Ox16315089 FL4003-4DA v
2 SyncUnits
3 Inputs Error List v 3 x
> W Outputs Entire Solution - |[@ 0 Errors ||| 4 0 Warnings ||[@ 1 Message || Clear | Build + IntelliSense -
b @ InfoData or List P - Misc
> : - A ,
3", Mappings u Description Project File L. |~
Solution Explorer RIS TN Al Error Lis: O‘u:pu; G Properties JUERITEN

202606 (V1.4) 206



INVT Flex Series 1/0 System Configuration

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Tools Window Help

[% @

- ‘ Bty
Build 402435 (Loaded | -

Debug = |TwinCAT RT (xB6) « P Attach... ~ A NP =X NN

o4& || proj_ethercat I <Local> -8 \ EEE]D

Solution Explorer proj ethercat = X ~ | Properties

Bl o-d ; ; Box 1 (FK1100_ECT_Coupl -
@ & ‘ = | ’IE' General EtherCAT DC Process Data Plc Slots  Startup CoE - Online Online
Search Solution Explorer (Cirl+;) P~ O
4 Ll proj_ethercat - Slot Module L) Module Moduleld.. Description * B Mise
4 [l sveTem it Module FL1001-1600D1 ® FL Modules ("j'ﬁ’:r]d 5‘”‘;'::'("00
A License int Module FL2102-0016DN - @ FL1001-1600D1  0x16315052 FL1001-16001 Disabled |Ena
b @ Real-Time f temType 5
it Module FL1002-3200D1 @ FL1002-3200D1  0x16315053  FL1002-32000 :
B Tasks . PathName TIID*Device 1
it Module FL2103-0032DN X @ FL2002-0016DP 0x16315054 FL2002-0016( o Persi
Tz Rautes ersistent
1 Type System it Module FL3003-4AD @ FL2003-0032DP 0x1631505B FL2003-00320 Save in owr False
[B] TCOM Objects g @ FL2102-0016DN 016315062 FL2102-0016(
4 [ MoTION @ FL2103-0032DN 0x16315063 FL2103-0032(
GEm @ FL2201-0008DR 016315069 FL2201-00081
it Module @ FLS005-1616DP  0x16315072  FL5005-16161
SAFETY it Module -
il cs it Module FL3003-4AD 0x16315081  FL3003-4AD
—
= ANALYTICS it Module @ FL3404-BADV  0x16315082 FL3404-BADV
B ;’;D . it Module @ FL3504-8AD1 016315083 FL3504-BADI
4
. _evt')m. 1 (EthercAT) it Module @®F3321-1C 0x16315098 FL3321-1LC
¥ Device er
38 |mage it Module @F3322-2C  Ox16315099 FI3322-21LC
e N
28 nage-Info it Module @FLA0034DA  Ox16315089 FLAOD3-4DA v
b 2 SyncUnits
b Inputs Errar List —
b Outputs Entire Solution - ||@ 0Erors ||| 2 0 Warnings ||| @ 1 Message || Clear | Build + IntelliSense -
> infoData Search Error List £ - Misc
4 jwt Box 1 (FK1100_ECT_Coupler) — - - -
4 @ Module 1 (FL1001-1600D1) Description Project File b | *
, o 2noum
Solution Explorer EERRSVIRTE Error List oGS Toolbox

®  Automatic scanning

Step 1 Establish a reliable physical connection between the PC, the PLC, and the FK1100_ECT_Coupler,
and switch the PLC to configuration mode.

(@l proj_ethercat - TeXagshell (Administratar) X & Quick Launch (Ctrl+Q) Pl e B x
File Edit View Project Build Debug
- ‘ 9.
Build 4024.35 (Loaded ~ s

‘winSAFE PLC Team Tools Window Help
Attach... ~ B B P =0 N

- | EEE =

Windows 3

Activate Canfiguration
Restart TwinCAT System

Solution Explorer
@E-o-a| s

Search Solution Explorer (Ctrl+:)

~ |Properties ~ I x
Restart TwinCAT (Config Mode) I

Reload Devices

Y e [

RN
@

Scan
=] Sulutlu‘n proj_ethercat' (1 project) T e Mo e
4 gl proj_ethercat

4 [ svsTem Show Online Data
 License 7. Show Sub ltems
b @ Real-Time & Hide Disabled items
Task
i stut:s & Software Protection...
22 Type System Access Bus Coupler/IP Link Register...
[ TeCcoM Objects Update Firmware/EEPROM ,
=
4 k& MOTION e R
b Bl NC-Task 1 SAF ) :
G ric File Handling v
SAFETY Selected ltem ,
[l c++ EtherCAT Devices »

TcProjectCompare

Multiuser Explorer
&% Mappings AutomationML »
About TwinCAT

Error List

Entire Solution - |[@ 0 Errors ||| 4 0 Warnings ||| 1 Message || Clear | Build + IntelliSense -

Search Error List

File

Description Project

2
Error List

Solution Explorer [EEETl=Nsl 1= Output Toolbox
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Step 2

OK and wait for the scan result.

Step 3

box to wait for the scan results.

In the Device Tree under /O > Devices, right-click and select Scan. In the pop-up dialog box, click

Select the devices scanned as needed, click OK, and click Yes in the pop-up Scan for boxes dialog

# Note: It is recommended to check whether the network configuration and physical configuration added
in automatic scan match, and adjustments can be made manually.

Fle Edit View Project Buld Debug
B-to-2 W

TwinCAT TwinSAFE PLC  Team Tools Window Help

Debug = || TWinCAT RT (x86) - P Amach.. = B

Build 402435 (Loaded - - i M |[B] 2 X @ |[®@]5. | proj ethercat - <local> -
—

Selution Explorer
@ o-a| s
Search Solution Explarer (Ctrl+
B Solution 'proj_ethercat' (1 project)
4 ol proj_ethercat
4 @l svsTEM
¥ License
b @ Real-Time
il Tasks
2 Routes
B Type System
TeCOM Objects
4 & moTion
b [ NC-Task 1 SaF
& ric
| SAFETY
Ece+
& anaymics
4
70 Add New item...

a
Mappings
= r— ‘a Add Exsting ltem...

Add New Folder...

Solution Explorer

[@ proj_ethercat - TcXaeShell (Administrator)

R i ethercat & X

Number Device Type

Ins
Shift+AltsA

Project

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Tools Window Help

ERRTT \
: Build 4024.35 (Loaded -

- | Debug - TwinCAT RT (x86) - P Attach... ~ I

- <local= -

ciw BB R @[] B proj ethercar B
—

Solution Explorer
Q- o-a|p
Search Solution Explorer (Ctrl+;)

[ Solution 'proj_ethercat' (1 project)
4 Ll proj ethercat

4 [ sysTEM

¥ License
b @ Real-Time

& Tasks

gfe Routes

U2 Type System

[&l Tccom Objects
MOTION
b [l NC-Task 1 SAF
LC
SAFETY
B ce v
ANALYTICS
110
4 "7 Devices
b = Device 2 (EtherCAT)
&% Mappings

S

S

Solution Explorer

Team Explorer

Rl proj ethercat +#

Number Device Type
o
1 new 1/0 devices found X
-
[FADsvice 2 EtheiCAT] | (Fimaltek, Prle GEE Famy Cantraler). DL | [ ok ||
1
Cancel

Select All
Unselect All

Error List

~ || 0Errors ||| 4 0 Warnings |||@ o | Clear | Build + IntelliSense

Entire Solution

Search Error List

File

Description Project

Error List [ elfieie

- |[@ 0 &rrors ||[ 4 0 Wamings ||[@ 1 Message || Clear | Build + Intellisense

ReREse s

propeies

&7 | Quick Launch (Ctrl+Q) P - @ X

Properties [REs6/=1
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6.2.3.3 EtherCAT communication parameter configuration

®  Synchronization mode: Double-click FK1100_ECT_Coupler and click DC, and set Operation Mode.

[@] proj_sthercat - TeXaeShell (Administratar) Y &' Quick Launch (Ctr+Q) Pl A

File Edit View Project Build Debug  TwinCAT  TwinSAFE PLC Team Tools Window Help

fo-o|B-a-28d| %009 - -] Debug - | TwinCAT RT (x86) - B Attach... - E mEpREEe B
Build 4024.35 (Loaded ~ g

. 8| proj ethercat +| <Llocal> . | EERCRE _

Solution Explorer

@ o-a| s

proj ethercat & X ~ | Properties - 1 x

Box 1 (FK1100_ECT Coupl: ~

General Ether! DC Pgocess Data  Plc Slots  Startup CoE - Online  Online
Search Solution Explorer (Ctrl+) P =] | #
@ rc - Operation Mode: SM-Synchron - B Misc
SAFETY (Mame)  Box 1 (FK1100
[ c++ Advanced Seftings... Disabled  Enabled
ANALYTICS temType 5
4 PathName TIID*Device 1
4 *Z Devices Bl Persistent
4 5% Device 1 (EtherCAT) Save in owr False
%% Image

%% Image-Info

-

2 SyncUnits

-

Inputs
W Outputs

-

D)
> @ Module 2 (FL2102-0016DN)
b @ Module 3 (FL2002-0016DP)
b @ Module 4 (FL2201-D008DR)
> @ Module 5 (FL3003-4AD)

b @ Module 6 (FL4003-4DA)
»
3
3

#® Module 7 (FL3103-4PT) Error List > 1 x

# Module 8 (FL3203-4TC) Entire Solution - || 0Errors ||{ & 0 Warnings ||[@ 0 Messages || Clear | Build + IntelliSense ~ ~
B WeState Search Error List £ - | Mise
b @ InfoData —_ - - -
23 Mappings Description Project File Li...

Solution Explorer [Nt

e  Synchronization period:

Step1 Double-click 1/O > Devices > EtherCAT, click the Adapter tab, and set Freerun Cycle (ms)
(recommended to adjust).

Step 2 Double-click FK1100_ECT_Coupler, click the DC interface, click Advanced Settings and set SYNC
0 > Sync Unit Cycle (not recommended to adjust).

File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Tools Window Help

-o|8-a- b | 9 - & | Debug | TwincaT RT (xa6) - b attach.. + . =P =Y =
¥ Build 4024.35 (Loaded ~ 2 @ ||@]7. ® | proj_ethercat -+ <local= - | el -

Solution Explorer

@E- o a| s S R Device 1 (EtherCAT) Ethe: -
: @ 0s (NDIS) Oecl O DPRAM
Search Solution Explorer (Ctrl+;)
4 U proj_ethercat Description: ‘ 1 (Realtek PCle GhE Family Controller] B Misc
4 [l s¥sTEM (Name)
B License Device Name: ‘\DEVICE\MQBFDETB—B1 EB-42B0-8C6D-FB6F44EOFI08) Disabled Enabled
b @ Real-Time temType 2
[ Tasks PCI Bus/Slot: Search... PathName TID~Device 1
E Persistent
§f Routes MAC Address: ‘m) be 43 42 83 53 | Compatible Devices... :
2 Type System Save in owr False
& TcCOM Objects 1P Address: ‘192.153‘1‘123 (255.255.255.0) |
4 MOTION
[ NC-Task 1 saF [eromiscucus Mode (use with Wireshark anly)
PLC X .
SAFETY [Jvirtual Device Names
E C++
&l ANALYTICS O Adapter Reference

Adapter:

Freerun Cycle (ms): |4 0

*2 Image-Info

P 2 SyncUnits

» Inputs Error List

b B OQutputs Entire Solution - || 0Errors ||| & 0 Warnings ||{@ 0 Messages || Clear | Buid + InteliSense -
b B InfoData Search Error List

b it Box 1 (FK1100_ECT_Coupler)

£, Mappings Deseription Project File

Solution Explorer [REETINSIETES Error List el Properties [Eetellss

L] Ready # Add to Source Control «
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Fle Edit View Project Bulld Debug TwinCAT TwinSAFE PLC Team Tools Window Help
o (f-u-aEd Y Debug - || TwinCAT RT (x86) - » Attach.. ~ E SlmemEsmes-

Build 4024.35 (Loaded ~ . $&| proj ethercat - <local= - |

Solution Explorer proj_ethercat &= X

Bi- med
PRI S General EtherCA ocess Data| Plc | Slots | Startup | CoE - Online | Online
Search Solution Explorer (Ctrl+;) P
4 ol proj_ethercat - Operation Mode: DC-Synchron
- ﬂ SYSTEM (Name) Box 1 (FK1100
A License | Advanced Settings. L Disabled  Enabled
b @ Real-Time Advanced Settings L | x temType 5
B Tasks PathName TIID#Device 1
gz Routes Distributed Clock| Distributed Clock El Persistent
22 Type System Save in owr False
[&@ Tecom Objects Cyclic Mode
[
4 &8 MOTION Operation Mode: DC-Synchron %
Aenabie Sy Unt yce (e
SAFETY
M ces SYNC 0
ANALYTICS Cydle Time (us): Shift Time ()
4 1/
i Devices I @ Sync Unit Cycle  [x1 v I User Defined l:l
4 ¥ Device 1 (EtherCAT)
2% Image (O User Defined + SYNCO Cycle
¥ Image-Info B . D I
b 2 SyncUnits
b Inputs [18ased on Input Ref
b W Outputs ased on Input Reference
Db oi-as + .
. Misc
4wt Box 1 (FK1100 ECT Coupl
4 @ Module T (FL1001-1600i [ Enable SYNC 0 = D
Solution Explorer Rt Toolbox

6.2.3.4 Module configuration parameters

On the FK1100_ECT_Coupler > Startup interface, the Startup parameters are all SDO data, which are the
initialization configuration parameters of each module. They are sent to the slave node during the transition
from Pre-OP to Safe-OP in EtherCAT communication. Refer to 6.1 Parameter description for parameter

details.
Fle Edit View Project Build Debug TwinCAT TwinSAFE PIC  Team Tools Window Help
co|B-a-u | X Fa]2 ¢ -] pebug ~ | TWinCAT RT (x86) - b Attach... - E M =R N = R
Build 402435 (Loaded ~ E E . 9& | proj_ethercat ~ <local> -2 | | | -

proj_sthercat + X

Properties
~ Wl Box 1 (FK1100_ECT Coupl: ~

[=]es | 2

Solution Explorer
Wa-o-a L=

Search Solution Explorer (Ctrl+:) P~

General EtherCAT DC Process Data Plc Slots| oE - Online  Online

4 ol proj ethercat - Transiti.. Protocol Index Data Comment ~ B Misc
4 [l svsTem € <PS» CoE 0xF030:05  0x16315089 (3723306.. download slot cfg Ox... (Name)  Box 1 (FK1100
M Licenss € <Ps- CoE 0xF030:07  Ox163150A1 (3723306... download slot cfg Ox.. Disabled | Enabled
P ® RealTime € <PS» CoE .08 0x163150A0 (3723306... download slot cfg Ox... temType 5 -
B Taskes © <PS> CoE 00 0x08 (8) download slot cfg Ox... il il
=z Routes El Persistent

Module Enable Save in owr False

2 Type System
1600DI Filtd

] Tecom Objects

4 MOTION PS 0x8001:02  OxD3ES (1000) 1600DI Filt1
b [l NC-Task 1 SAF ers 0x8085:01  OxAAAA (43690) 0016DN Stop Mode0
@ ps 0x8085:02  OxAAAA (43690) 0016DN Stop Model
SAFETY mes 0x8085:03  0x00 (0) 0016DN Stop Output0
Bl c++ Ers 0x8085:04  0x00 (0) 0016DN Stop Outputl
ANALYTICS wes 0xB105:01  OxAAAA (43690) 0016DP Stop Maded
‘ h %ODE“CES @rs 0x8105:02  OxAAAA (43690) 0016DP Stop Model
4 == Device 1 (EtherCAT) @rs 0x8105:03  0x00 (0) 0016DP Stop Outputd
2B nage mes 0x8105:04  0x00 (0) 0016DP Stop Output1
*8 | mage-Info Ees 0xB184:01  OxAAAA (43690) 0008DR Stop Mode v

b 2 SyncUnits

b Inputs Error List > B x
b W Outputs Entire Solution - /|| 0 Errors ||| i 0 Warnings ||| @ 0 Messages || Clear | Build + IntelliSense

| T N LY

Search Error List £ - § Misc

Description Project File Li..

|I> invt Box 1100 ECT. Cnup\er)l
appings

Solution Explorer

Team Explorer Error List [Jelftseiy Properties [Rretellstery
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6.2.3.5 Module process data

Fle Edit View Project Buid Debug TwinCAT TwinSAFE PLC Team Tools Window Help
-o|®-a-g : |0 = -| Debug - TwinCAT RT (x86) - P Attach... -
Build 4024.35 (Loaded ~ _ . 98| proj ethercat - <local= -

B

Solution Explorer proj_ethercat 4 X - - B x
g oA ~ -
@&~ o-a| 5] Variable Flags
Search Solution Explorer (Ctrl+;) P~
ANALYTICS Name: ‘AOO ‘
4 o ‘INT ‘
4 T Devices Type:
2 Image
]
b 2 SyncUnits
P & Inputs ILinked . | | ‘I
bl Outputs
b @ InfoData
A Comment:
4wt Box 1 (FK1100_ECT_Coupler)
b @ Module 1 (FL1001-1600D1)
b @ Module 2 (FL2102-0016DN)
b @ Module 3 (FL2002-0016DP)
b @ Module 4 (FL2201-0008DR)
b @ Module 5 (FL3003-4AD)
4 @ Module 6 (FL4003-4DA)
b 4DA TxPDO-Map
4 O-Map ADS Info: \Pm; 11, 1Grp: 0x3040010, 10ffs: 0x8100003F, Len: 2 v
Error List - 1 x
B AO2 Entire Solution - || 0 Errors ||| 4 0 Warnings ||[@ 0 Messages || Clear | Build + IntelliSense -
& 03 Search Error List p-
b @ Module 7 (FL3103-4PT) — - - -
b @ Module 8 (FL3203-4TC) Description Project File Li...
Solution Explorer [REETESRIRES Error List [felfieatd Properties [RETIEN

6.3 PROFINET configuration

6.3.1 TIA Portal configuration example

6.3.1.1 PROFINET communication coupler configuration

Step 1
A.

Project Edit View Insert Online

UF (3 saveproject & ¥ ¢

Devices

= |

v [ ] FK1200PN

Install the device description file named in the format of GSDML-V2.43-INVT-FK1200-xxxxxxxx.xml.

Choose Options > Manage general station description files (GSD) from the menu bar.

ool Window  Help

Settings

Support packages

Manage general station description files Hﬁ_ﬂ'h Network view \mi Device view |_

& Topology view

B Add new device
i Devices & netwerks
~ [ PLC_1 [CPU 1215C DC/DCIDC]

u online & diag
=gl Program blocks

[ Technology objects
External source files
[& PLC tags

[ PLC data types

[5 watch and force tables
(&g Online backups

[ Traces

[, Device proxy data

Program info
PLC alarm text lists
» (il Local modules.
» [ Distributed 110
» i ungrouped devices
» 5§ Securitysettings
» & common data
» [5]) Documentation settings
» [@ Languages & resources
» [ig Online access.
» (i Card ReaderiUsB memory

Ttart Automaton License Manager —
[#] Show reference text 4 o overview
[l
[L] Global libraries 4 - | Module slot  [laddress | Qaddress |Type
E 103 [~
102
101
v PLC_1 1 CPU 1215C DUDCDC
DI 14/DQ 10_1 11 0.1 0.1 DI 14/DQ 10
Al2iAQ 2_1 12 64..67 64..67 Al2iAQ 2
103 2 3 4
13 |
Rack_0 1 HSC_1 116  1000..10.. HSC
* H5C_2 117 1004..10. HSC
u HsC_3 118 1008.10.. HSC
Y HSC 4 118 1012.10.. HsC
H5C_5 120 1016..10... HSC
HSC 6 2 1020..10... HSC
Pulse_1 132 1000...10... Pulse generator (FTOIF...
Pulse_2 133 1002..10... Pulse generator (PTO/P...
Pulze_3 134 1004..10... Pulse generator (PTO/P...
Pulse_4 135 1006...10... Pulse generater (FTOIP...
» PROFINETHO_1 1X1 PROFINETinterface
2
-
<] Blioe T ——v— & [ ]
el Properties  [*iinfo 11| Diagnostics |

General

No "properties’ available.

No ‘properties’ can be shown at the moment. There is either no object selected or the selected object does not have any displayeble properties.

v | Details view

Name
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B. In the 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
Installed G5Ds

GSDs in the project

source path: | E:\ProjectiprojectiTIA PortalIFk1200 PNAdditiona Files|GSD [=]

Content of imported path

File Wersion Language Status Infa
GSDML-V2 43-NVTFK1200-2023... V243 English, Chi... Alreadyinstalled FK1200 PN ...

(<] il |
e ]

Step2 Setthe 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

J ﬁ Common data

J Eﬂ] Documentation settings
4 r:@ Languages & resources

= Online access

Displayhide interfaces
i # Update accessible devices

J tﬂ Vidware Virtual Ethernet Adapter for il

¥ [ Vhware Virtual Ethernet Adapter for
J tﬂ Fortinet Virtual Ethernet Adapter (NI

B. Choose the refreshed PN coupler device (you can confirm the device according to the MAC
address).

Choose Online & diagnostics under FK1200, 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.
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o4

Project tree Online access » Realt GbE Family Controller + fk1200 [00-BE-43-4A-83-55] + k1200 [00-BE-43-4A-83-55] [00

fssign IP add

» [@ Languages & resources
« [jg Online access
' Displayfhide interfaces
w []j Realtek PCle GbE Family Controller

- o | ' 2 -2
» [ Viware Virtual Ethemet Adapter for . 18
+ [ VMware Virtual Ethemet Adapter for .. J
» 7 Fortinet virtual Ethemnet Adaprer (NDI. 18
+ [ Qualcomm QCAS1x4A 802.11ac Wir... 1
» 1) Microzoft wii Direct Virual Adapte
» [ Microsoft Wiei Direct Virtual Adapter..
» 7 PCinternal [Local]

» [ use (s7use] =
» [ Telesenice [Autematic protocol dete. 8
» [ card Readeriuse memary |

Assign PROFINET device name

* Diagnostics
General
~ Functions

Assign IP address
Exe! L !gmyse;mgs

mE

k1200_001|
FK1200_PN_Coupler
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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 > /O > INVT >
FK1200 > FK1200.

|| Devices | Topology view |y Network view Device view Options. ekl
] 2] 2 [ nesmert L8 connections [ 2 EIH
i | Catalog g
= 0 ez _
g
W Add new device L =t 11
gy Devices & networks PLCY 1 A Filter Profile: Sl 1
cru 1215 H
< (s e vsecmcne " oot
"B
-
» ' Pragram blocks + [ Orives & starters °
» g Extemal source fle: + [ Desecting & Manitaring &
» (g Actags + [ Distrbuted 10 g
» (8 PLC dats types + [ Power supply & distribution r
» [ watch and force tables + [ Field devices =
» (g Online backups. " » [ Other field devices =
4 Program info » (@ Drives
et ) Wrenien m
» [l Local modules » [l Gateway E
b ¥ Ungrouped devices ~lmwo }
4 secamsesies * [ o :
» & Common data - lm T
b 51 Documentatian settings ~ [ INVT F¥1200 PH Caupler
YA o
» [ Card ReaderiUsE memary » (@ sensan
» i oneus or
o[ Timomaion
<] u T3] [Too% F ——— & Device —
| d Properties  [*info | & Diagnestics | m it
| General
FK1200 L
No 'properties’ available.
Version: [(GSDMLV2.43MVT#K1200-202
| Datall,iaw Descripticn:
== .
B. Choose PLC_1 > Device configuration on the left, click Device view in the main interface,
choose the FK1200 devices, and add modules to the slots according to actual physical
| Devices Options el
. 15
£ (= | Device overview | Sl
A [ mosuie Wack [Siat |laddress |Qaddress Type | catalog §
= I A new device ~ FK1200 [ [} FK1200 <Search bt o
e a » _intedace 0 ox1 FE1200 . g
9 Filter Profile: [ <Al LAl S
id“ DR N e 0& 0001_1 o 1 2.3 FL1001-1600D1 ﬂ Ci s
= @ PLc_1 [oru 1215€ DORODE] <« = 5 = = A + [ tead module. i
evice configuration . Module
I Devce contus S 23 naoamr —_— u
: — FL2003-00320P_1 o 4 4.7 FL2003-00320F =
» I Technology stijncts . FL2103:00320_1 . 10.13 AL2103-00320N B e 3
e - vt FL2201:00080_1 b 7 1 #1.2201-000808 Brooranam g
vigncug FL3003-440.1 b s e FL3003-450 e 1
b G RCdia e FL3103-4PT_1 o L] 76.91 FL2103-4PT -
¥ [ Watch and force tables ey 5 = N, T M F2201-00080R —
nkine backups - - = = FLI0O3AD =4
» I Onkioe backups FL4003<0A_1 o i 6875 FL4OD34DA me ) B
» i maces = B = W raro3ser £
+ [ Device prosydsts. L i - Wl 20341 5
15 Fragram info 5 = M Fus003-04 Ll
b - [
1% £
+ ' Ungrouped devices H
» By Security semtings
» (i common dats
e
+ [ Online access
» [ Card Readeriuse memary
| ~ [ Information
<[] 3] [100% Bl —— @ <] u 3| Devie ° 2
| < Properties  |*i}info | B Diagnostics | I th
|| General | 10tags | Systemconstants | Texts
General parameters T{ E
Catalog informatien = FLADOZ4DA -
PR =
e | e
1O addresses " A DA Ensble Cho =
b [ D4 Fsilchken ch.o versien: _
| Detalls iew DA Failsafendode Ch0: | Output Holding = Eospiin:
DA Signal Type ChO: | -10V-10V(-20000-20000) T=] 4 channel analog output module
DAPreSetval ChO: ©
= : -
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C. Inthe Device view interface, double-click FK1200. 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.

FK1200

PN » Ungrouped devices » FK1200 [FK1200]

Devices,

| Topolagy view | Network view I Device view |

(=] | & [Frzsorazsg SN EPE R = Device overview |
| 0 wodie hace[Siot |1 adirs | s [y
= ] Fk1200 o o Fx1200
= o ox FK1200
o 2 a7 FL1002320001
o 3 2.3 FL20020016DF
— a 4.7 PLI00300320F
- FL2102-00160M_1 o 5 8.9 FL2102-0016DN
FL2103.00320H_1 o e 1013 PL2103:00320M
b Et=tn - vt FL2201-00080R_1 a7 1 FL2201.0008DR
b Egi LG ey FLI00344D_1 o ) 6875 FLI0034AD
» [ PLC data bypes 3103491 o s 791 L0347
ESY T FL32034TC_1 o 1 92_107 FL32034TC
v FLAD0I4DA_1 o n 68.75  FLADOI4DA
'a a A
' E o 5
i a 14
%) FLC alorm et lsts o s
o 18
+ [ig Online access
+ 5 Card ReaderlUSE memery
<[ 7] [1o0% W i @ < 0 >
[ = Properties. E..Imo 5. Diagnostics
General | 10tags | Systemconstants | Texts
= Generel
Catalog information
= PROFINET interfsce [X1] PROFINET
[©) Generate PROFINET device name automatically
E PROFINET devi :
karfcn agt on ensbied: The device name vill be adopted directly from the module name
~ Besl tme sem Come
| Details view = . =

1 et 1]
» ez P2)
emifcation & Maintenance

Hame

Options

|+ ]Gataiog

<Searchs

o Fiter

+ [l Head madule

= (8 Ml
I 1001160001
1 1002320001
Il 2002 00160P
I 2003003200
W rLz102001604
M 2103003204
Il 220100090k
W 00300
W Fs03<e
Wrszoa<rc
I FL4003-404

v | Information

Deviee:

invt

FL400340A

Aricle o

Versian:

Description

4 channel anslag output madule

Frofile: [ <l

il [wt]
Elr

#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. Setmodule parameters.

Example 1: In the Device view interface, double-click FL3003-4AD under Module, choose Properties >
General > Module parameters > General parameters, and then set module initialization

parameters.
FK1200 PN » Ungrouped devices » FK1200 [FK1200]
|§ Topology view ||5E-h Network view |m'|‘ Device view L
#¢+ [Fr1200 [FK1200] B == (O H Device overview
~
[] - Module Rack | Slot | address | Q address | Type
L * FK1200 ] 0 FK1200
. 3 b Interface 0 ox1 FiC1200
\55}' FL1001-1600DI_1 o 1 FL1001-1600D!
< FL1002-3200D1_1 0 2 FL1002-3200D!
FL2002-0016DP_1 ] 3 2.3 FL2002-0016DP
— FL2003-0032DP_1 0 4 4.7 FL2003-0032DP
L FL2102-0016DN_1 0 5 8.9 FL2102-0016DN
. FL2103-0032DN_1 0 5 1013 FL2103-0032DN
Ll lI\Vt FL2201-0008DR_1 0 7 14 FL2201-0008DR
L] FL5005-1616DP_1 0 8 8.9 15..16  FL5005-1616DP
B FL5105-16160N 1 0 9 1011 17.18  FL5105-1616DN
I | FL3003-4A0_1 o 10 6875 FL3003-4AD
] FL3103-4FT_1 0 1 76..91 FL31034FT
FL3203-4TC_1 0 12 92..107 FL32034TC
FL4D03-4DA_1 0 13 68.75  FL40034DA
0 14
0 15
0 16
<[] 100% = g & <] i ] >
‘g Properties ”'Li.‘.lnﬁ) " ﬂ Diagnostics ‘
J General || 10 tags || System constants ” Texts ‘
~ General [ G | . u
Catalog information eneral parRmeters E
Hardware interrupts channel 0
[@ channel Enable
[ Open Circuit Detection Enable
n [@ Ultre Limit Detection Enable
il [W Overrange Detection Enable
[ [T Enhanced Filtering Enable
Conversion Mede: | -10v~10V(-20000~20000) [+
FiltParam: |8
channel 1
g[hanne\Enab\e m

202606 (V1.4) 216



INVT Flex Series 1/O System Configuration

Example 2: In the Device view interface, double-click FL1001-1600DI under Module, choose
Properties > General > Module parameters, and then set module initialization parameters.

FK1200 PN » Ungrouped devices » FK1200 [FK1200] — 0 X

|; Topology view ”ﬁgh Network view ||T]'f Device view L
i FIEETCYE 4 [ [ Device overview |
E ¥ | module Rack slot | address | Q address | Type
L > FK1200 o o FK1200
N 1 b Interface 0 0x1 FK1200
V‘{‘(& I FL1001-1600D1_1 IO 1 2.3 FL1001-1600D1
FL1002-3200D1_1 o 2 FL1002-3200D1
FL2002-0016DP_1 o 3 H Al FL2002-0016DP
I FL2003-0032DFP_1 o 4 G/ FL2003-0032DF
L FL2102-0016DN_1 o 5 8.9 FL2102-0016DN
L] FL2103-0032DN_1 o 6 10.13 FL2103-0032DN
E ll‘vt FL2201-0008DR_1 o 7 14 FL2201-0008DR
: FL5005-1616DP_1 o 8 8.9 15..16 FL5005-1616DP
[ FL5105-1616DN_1 o 9 10..11 17..18 FL5105-1616DN
I3 FL3003-4AD_1 o 10 68..75 FL3003-4AD
- FL3103-4PT_1 o 1 76.91 FL3103-4PT
FL3203-4TC_1 o 12 92107 FL3203-4TC
FL4003-4DA_1 o 13 68..75 FL4003-4DA
o 14
o 15
o 16
<[] 100% Tl o E <] i | >
‘g Properties H"_l.'. Info ” e Diagnostics |
J General ” 10 tags ” System constants ” Texts ‘
* General M
Catalog information ol parel e
Hardware interrupts channel 0
* Module parameters
FiltParam Unit 10us:
Module failure
10 addresses L channel 1
tl
[l FiltPararn Unit 10us: | 1000

E. 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

Step1

In the Device view interface, add FL1001-1600DI, double-click FL1001-1600DI under Module,

choose Properties > General > Module parameters > General parameters, and then set module
initialization parameters.

FK1200 PN » Ungrouped devices » FK1200 [FK1200] — i X
|&¥ Topology view g Network view  [[If Device view || options
& [Fazoofeizool [ & B [l eH[E] @ = Device overview
-~
[2] 0/ [mModule Rack |Slot  |iaddress | qaddress|Type ~ | catalag
A ~ FK1200 o o FK1200 [<search= |[iid]
& s T @riw ot
FL1001-1600DI_1 o 1 FL1001-1600DI [
& » [ Head module
FL1002-3200DI_1 [ 2 FL1002-3200D! =
~ [ odule
FL2002-0016DP_1 o 3 2.3 FL2002-0016DP IJ _FLIEIEH'W 600D
— FL2003-0032DP_1 (] 4 4.7 FL2003-0032DP | e
-_— FL2102-0016DN_1 [ 5 8.9 FL2102-0016DN uFLEDDZﬂOTGDP
. FL2103-0032DN_1 o 6 10..13 FL2103-0032DN [.FLZEI[IB{ID}ZDF
E ll‘vt FL2201-0008DR_1 o 7 14 FL2201-0008DR [lrumz-ﬂm 6DN
" FL5005-1616DP_1 o 8 8.9 1516 FL5005-1616DP mFL2103~0032DN
- FL5105-1616DN_1 [ 9 10..11 17..18 FL5105-1616DN uFLZZDW{IUUSDR
> FL3003-4AD_1 o 10 68.75 FL3003-4AD u FL3003-4AD
I~ FL3103-4PT_1 o m 76..91 FL3103-4PT mFL31034PT
FL3203-4TC_1 [ 12 92.107 FL32034TC u FL32034TC
FL4003-4DA_1 o 13 68..75 FL4003-4DA [l FL40034DA
o 14
5 = [l FL5005-1616DP
FL5105-1616DN
o 16 [.
<[u] 100% et erareriill - B | ] ] >
| Properties  [*ilinfo  [% Diagnostics |
|| General [ 10tags | Systemconstants [ Texts |
~ General i ~ | Information

General parameters
Catalog information P

Hardware interrupts channel 0

~ Module parameters
General parameters
Wodule failure

10 addresses channel 1

Device:
invt
FL4003-4DA
Aricle nox | ]
Version [ [-]

Description:

4 channel analog output module

#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 s, and the default value is 10 ms.

Step2 Obtain sampling values through | addresses.

i [ F1200 [FK1200]

EIEIEAE

Ea:

<[u]

100% _| Seiaas

e

Device overview

¥ - module Rack slot | address | Q address | Type
~ FK1200 0 0 FK1200
» Interface 0 0 X1 Fi1200
1 FL1001-1600DI_1 (] 1 P JFL1001-1600D!
FL1002-3200D1_1 [ 2 4.7 FL1002-3200D!
FL2002-0016DF_1 0 3 2.3 FL2002-0016DP
FL2003-0032DF_1 0 4 4.7 FL2003-0032DP
FL2102-0016DN_1 0 5 8..9 FL2102-0016DN
FL2103-0032DN_1 0 6 10..13  FL2103-0032DN
FL2201-0008DR_1 0 7 14 FL2201-0008DR
FLS005-1616DP_1 0 8 8.9 15..16  FL5005-1616DP
FL5105-1616DN_1 0 9 10011 17.18  FL5105-1616DN
FL3003-4AD_1 0 10 68.75 FL3003-4AD
FL31034FT_1 0 11 76..91 FL31034FT
FL32034TC_1 0 12 92..107 FL32034TC
FL4003-4DA_1 0 13 68..75  FL4DD3-4DA
0 14
0 15
0 16

<]

[<]
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6.3.1.2.2 Digital output module

Step 1

In the Device view interface, add FL2002-0016DP, double-click FL2002-0016DP under Module,
choose Properties > General > Module parameters > General parameters, and then set module
initialization parameters.

FK1 PN » Ungrouped devices » FK1200 [FK1200]
|ETopology view @ Network view ||T]'f Device view \_ Options
= Device overvi
~
[] ¥ - | module Rack |Slot |laddress |Qaddress|Type _| ¥ | Catalog
L > FK1200 0 0 FK1200 | search-
& b Interface 0 0x1 FK1200 & Fier Profle: [<lb
e FL1001-1600DI_1 o 1 2 FL1001-1600DI =
S » [ Head module
FL1002-3200D1_1 0 2 4 FL1002-3200D! =
m— ~ _il Module
1 FL2002-0016DP_1 0 3 2.3 JFL200200160P
— Il FL1001-1600D!1
— FL2003-00320P_1 0 3 47 FL2003-0032DP FL1002-320001
L FL2102-0016DN_1 0 5 8.9 FL2102-0016DN
. FL2103-0032DN_1 0 6 1013 FL2103-0032DN 000 20r
L3 Il\\lt FL2201-0008DR_1 0 7 14 FL2201-0008DR B
v FL5005-1616DP_1 0 8 8.9 15.16  FL5005-1616DP P
E FL5105-1616DN_1 0 9 1011 17..18  FL5105-1616DN 1B FL2201-00080R
g FL3003-4AD_1 0 10 68..75 FL3003-4AD M rLs003440
" FL31034PT_1 o 1 76..91 FL31034FT W FLs10348
FL32034TC_1 0 12 92107 FL320347C Trsmre
FL4003-4DA_1 0 13 68..75  FL4D034DA I rie00340A
(] 14
o 15 [l FL5005-1616DF
FL5105-1616DN
0 16 o
<[] 100% e rereriil | R EY | I ] >
|g Properties ||"jl|nfn Hﬂ Diagnostics ‘
J General H 10 tags " System constants H Texts ‘
~ General M LostLink Output Mode Outd : | Output Holding -1 [~] vllnformation

Catalog information

LostLink Output Mode Outl
LostLink Output Mode Out2
LostLink Output Mode Out3
LostLink Output Mode Outd
LostLink Output Mode Outs
LostLink Output Mode Outé

LostLink Output Mode Out?

: [ Output Holding

. [Output Holding

: [ Output Holding

: [ Output Holding

: [ Output Holding

[ output Holding

[ output Holding

[T LostLink Output PreSetval Outd
(7] LostLink Output Presetval Outl
[T LostLink Output Presetval Out2
[T LostLink Output PreSetval Out3

[ LostLink Qutput Presetval Outd.

Device: ®
FL2002-0016DP

Article no.:

Version:

Description:

16 point pnp digital output modc

Step2 Control output through Q addresses.

FK1200 PN » U

uped devices » FK1200 [FK120!

|E Topology view ”bﬂ'h Network view |m'f Device view |_
#¢  [Fi2o0 [Frk1200] [+ g e = JW
I: 2 .. [ Module Rack Slot | address | Q address | Type
i ¥ FK1200 o o FK1200
o 1 b Interface 0 0x1 FK1200
<<+,\'\,“ FL1001-1600DI_1 o 1 FL1001-1600D1
FL1002-3200D1 1 0 2 FL1002-3200D1
1 FL2002-00160P_1 0 3 2.3 FL2002-0016DP
— FL2003-00320F_1 0 3 47 FL2003-0032DP
L FL2102-00160N_1 0 5 8.9 FL2102-0016DN
) FL2103-0032DN_1 0 3 10.13  FL2103-0032DN
- lI'\Vt FL2201-0008DR_1 0 7 14 FL2201-D008DR
: FL5005-1616DP_1 o 8 8.9 15..16 FL5005-1616DF
~ FL5105-1616DN_1 o 9 10,11 17..18 FL5105-1616DN
3 FL3003-4AD_1 o 10 68..75 FL3003-4AD
"~ FL3103-4PT_1 o 1 76..91 FL3103-4PT
FL3203-4TC_1 o 12 92.107 FL3203-4TC
FL4D03-4DA 1 ] 13 68..75  FL40D3-4DA
] 14
0 15
0 16
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6.3.1.2.3 Digital input/output module

Step 1

In the Device view interface, add FL5005-1616DP, double-click FL5005-1616DP under Module,

choose Properties > General > Module parameters, and then set module initialization parameters.

‘; Topology view "hﬁ'n Network view ||—[|'f Device view | Options
Device overview -
92 [module Rack |Slat  |laddress |Qaddress | Type Article no. v | Catalog
= FK1200 0 0 FK1200 0x16315000 [~ ] [search- | (it [it|
} Interface o 0 X1 Fi{1200 A Filter Profile: n
L FL1002-3200D1_1 0 1 2.5 FL1002-320001 = [ FL1001-160001
B FL2003-0032DP_1 0 2 2.5 FL2003-0032DP [l FL1002-320001
n FL2103-0032DN_1 0 3 6.9 FL2103-0032DN
v [l FL2002-0016DP -
L | FLs00s-1616DP_1 | 0 4 6.7 10..11  FL5005-1616DP [l FL2003-00320¢
0 5
s - Il FL2102-0016DN
= = Il FL2103-00320N
= = Il FL2201-00080R
[l 3003440
<] Ll | [l FLz1034FT 3
|§ Properties "E‘. Info &) " 2 Diagnostics ‘ [l FL3z0347C
Il FL4003-4DA
J General || 10 tags " System constants ” Texts | "N FLs005-16160F)
~ General |l FL5105-1616DN
. . Module parameters =
Catalog information = W FLe112-2E1 |
Hardware interrupts channel 0 —
« Module parameters v ‘ Information
Module parameters U FiltParam Unit 10us: | 1000 Fosae |i|
TooTe e ! ' &
li0 addresses i channel 1
v
FiltParam Unit 10us: | 1000
FL5005-1616DF
[ESme=TE
v
[l m ] B | n ]

Step2 Obtain sampling values through | addresses and control output through Q addresses.

J Device overview |
Y| . madule Rack Slot | address | O address | Type Article no.
* FK1200 0 0 FK1200 0x16215000
b Interface o 0x1 FK1200
— FL1002-3200DI_1 o 1 2.5 FL1002-3200D1
R FL2003-0032DF_1 0 2 2.5 FL2003-0032DP
= FL2103-0032DN_1 o 3 6..9 FL2103-0032DN
: I FLS005-16160F 1 0 4 6.7 10...11 FL5005-16160P I
0 5
o &6
o 7
_ _ |
v
<] I
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6.3.1.2.4 Analog input module

Step 1l In the Device view interface, add FL3003-4AD, double-click FL3003-4AD under Module, choose
Properties > General > Module parameters > General parameters, and then set module
initialization parameters.

FK1200 PN » Ungrouped devices » FK1200 [FK120

|§Topology view @ Network view |m1‘ Device view ‘ Options
& [ Fiizoo [Fi200] [=) G B =) Device overview
~
E ¥ - Module Rack |slot  |laddress |Q address | Type | v |Catalog
L ~ FK1200 o 0 FK1200 | search>
& b Interface 0 0x1 FK1200 @ Fiter Frofie: [
¥ FL1001-1600D1_1 0 1 2.3 FL1001-16000! s
& + [l Head module
FL1002-3200D1_1 o 2 FL1002-320001 <[ Module
FL2002-0016DP_1 o 3 2.3 FL2002-0016DF 4.[. |
— FL2003-00320P_1 0 4 4.7 FL2003-0032DP R
- FL2102-0016DN_1 0 5 8.9 FL2102-0016DN Rz
L] FL2103-0032DN_1 o 6 10.13  FL2103-0032DN P ——
Ll inwvt FL2201-0008DR_1 (] 7 14 FL2201-0008DR I FL2102-00160N
L] FL5005-1616DP_1 0 ) 8.9 15.16  FL5005-1616DF 1 FL2103-00320n
- FL5105-1616DN 1 0 9 1011 1718 _ FL5105-1616DN
5 = Jll FL2201-0008DR
S | FL3003-4AD_1 0 10 68..75 JFL3003440
I — 'l FL3003-4AD
FL3103-4PT_1 0 i) 76..91 FL3103-4PT | (BT
FL3203-47C_1 0 12 92_107 FL32034TC M 370347
FL4003-4DA_1 o 13 68.75  FLADD3-4DA I FLe00340A
0 14
0 P Il FL5005-1616DF
FL5105-1616DN
o 16 o
<u] 100% - o 8« u ] >
| & Properties H:illnfo Hﬂ Diagnostics |
J General H 10 tags H System constants H Texts ‘
~ General [ General parameters ~
Catalog information Feme
3 channel 0 [=] Deviee: ®
Hardware interrupts
[ Channel Enable l|WI
0 addresses [ Open Circuit Detection Enable
Ll [¥ Ultra Limit Detection Enable
N o FL3003-4AD
i verrange Detection Enable
l [ Enhanced Filtering Ensble Eeele e :
[ Conversion Mode: |-10V~10V(-20000-20000) []
Version:
Description:

Step2 Obtain sampling values through | addresses.

‘5"’ Topology view ”ﬁﬂ-h Network view ||—|]'|‘ Device view \_
Device ove
¥4 .. Module Rack Slot | address | Q address | Type
v FK1200 0 0 FK1200
o ¥ Interface 0 ox1 FK1200
Q{_'CL'Q FL1001-1600D1_1 0 1 FL1001-1600D!
FL1002-3200D1_1 0 2 FL1002-3200D!
FL2002-0016DP_1 0 3 2.3 FL2002-0016DP
— FL2003-00320DF_1 0 4 4.7 FL2003-0032DP
L FL2102-0016DN_1 0 5 8.9 FL2102-0016DN
0 FL2103-0032DN_1 0 6 10.13  FL2103-0032DN
Ll (1)\"] FL2201-0008DR_1 0 7 14 FL2201-0008DR
] FLS005-1616DP_1 0 ) 8.9 15..16  FL5005-1616DP
- FL5105-1616DN 1 g g 10,11 __17.18 _ FL5105-1616DN
N | FL3003-44D_1 0 10 6875 JFLz003440
I TLS1050FT1 0 11 7691 FL31034PT
FL3203-4TC_1 0 12 92..107 FL32034TC
FL4003-4DA 1 0 13 68.75  FL4D03-4DA
0 14
0 15
0 16
<l 51 100% =l —=® [ [T n
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6.3.1.2.5 Analog output module

Step 1

FK1200 PN » Ungrouped d s » FK1200 [FK120(

In the Device view interface, add FL4003-4DA, double-click FL4003-4DA under Module, choose

Properties > General > Module parameters > General parameters, and then set module
initialization parameters.

Step2 Control output through Q addresses.

[ Topology view [ Network view _[[l¥ Device view || options
& [Fri200 (k1200 [=] g _1 (O3 H Device overview g
~
[l ¥/ [Module Rack |slot | laddress |Qaddress|Type | catalog
3 - FK1200 0 0 FK1200 [Search>
s » Interiace o ox1 FK1200 @i profie:
5 FL1001-1600D1_1 o 1 2 FL1001-1600DI =
& » [ Head module
FL1002-3200D1_1 0 2 4 FL1002-3200D1 o [ module
FL2002-0016DF_1 o 3 2.3 FL2002-0016DF =
— FL2003-00320P_1 o 4 4.7 FL2003-0032DP [ o]
- Il FL1002-320001
- FL2102-0016DN_1 o s 8.9 FL2102-0016DN
M FL2002-0016DP
o FL2103-00320N_1 o 3 10.13  FL2103-00320N
- 'l‘vt [l FL2003-00320P
FL2201-0008DR 1 0 7 14 FL2201-0008DR
1 Il FL2102-0016DN
FLS005-1616DF_1 o 1 8.9 15.16  FL5005-1616DF
’ W FL2103-0032DN
- FLS105-1616DN_1 o o 10,11 1718 FL51051616DN
E o Il FL220100080R
, FL30034AD_1 0 10 es.75 FL30034AD
k Il FL30034AD
FL31034PT_1 o n 76.91 FLE1034FT
- Ml rL31034PT
FL32034TC 1 [ 12 92..107 FL32034TC
| IS [ iE] G575 Ji400340A
o 14
0 15
Ml FLs105-15160N
o 6
<[] 100% o —v— | [¢] i ] >
| < Properties  [*iinfo | %) Diagnostics |
|| General [ 10tags [ Systemconstants | Texts |
v General Il Ee—_—— ~ |~/ Information
eneral paramete s
Catalog information P Sl oevee
~ Wiodule parameters channel 0
(¥ channel Enable
[™ output Fault Detection Enable
b LostLink Output Mode: [ Output Holding [+ FL40034DA
i Conversion Mode: | -10V~10V(-20000~20000) -]
[ Lostlink OutputPresetval: 0 | articleno.: |
o |
channel 1
Deseription:
& Channel Enable 4 channel analog output module
[™ output Fault Detection Enable
LostLink Output Noge: | Output Holaing

(el

»hoos I«

B<]

‘ETopologyview Hﬁﬂ-h Network view ‘mTDeviceview L
i s S| [ Device overiow |
[2] ¥ .. [Module Rack  Slot | sddress | Q address | Type
3 ~ FK1200 0 0 FK1200
o 1 b Interface 0 oxi Fi1200
‘(‘E\’S FL1001-1600DI_1 0 1 FL1001-1600D!
FL1002-3200D1_1 0 2 FL1002-3200DI
FL2002-0016DP_1 0 3 2.3 FL2002-0016DP
— FL2003-00320P_1 0 4 4.7 FL2003-0032DP
L FL2102-0016DN_1 0 5 8.9 FL2102-0016DN
. FL2103-0032DN_1 0 5 10.13  FL2103-0032DN
L] vt FL2201-0008DA_1 0 7 14 FL2201-0008DR
] FL5005-1616DP_1 0 8 .9 15.16  FLS5005-1616DF
- FL5105-1616DN_1 0 9 1011 17.18  FL5105-1616DN
' FL30034AD_1 o 10 £8..75 FL3003-4AD
I FL31034FT_1 o 1 76..91 FL31034FT
FL32034TC_1 0 12 92..107 FL32034TC
N e 0 iE] 5875 ELaoo34DA
] 14
o 15
o 16

[<T
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6.3.1.2.6 Temperature detection module

Step 1l In the Device view interface, add FL3103-4PT, double-click FL3103-4PT under Module, choose
Properties > General > Module parameters > General parameters, and then set module
initialization parameters.

|§Topology view Ilﬁja Network view WT Device view L Options

i Bl % || evice ovenvew |
[2] 2] [Module Rack  Slot  |laddress |Q address Type vicatalog
A ~ FK1200 o 0 FK1200 J[search
o b Interface 0 0x1 FK1200 MAFiter  Profie: [l
& FL1001-1600D1_1 ° 1 2.3 FL1001-1600DI N
. [ifl Head module
FL1002-3200D1_1 o 2 FL1002-3200D1 - ’jll Module
FL2002-0016DP_1 0 3 FL2002-0016DF | Rt
FL2003-0032DP_1 0 4 FL2003-00320F Rz
- FL2102-0016DN_1 0 5 FL2102-0016DN .
° FL2103-0032DN_1 0 5 FL2103-0032DN
- mnvt FL2201-0008DR_1 0 7 14 EEE20 L0008 OR) E Eifﬁﬂfigz
n FL5005-1616DP_1 0 8 8.9 15.16  FLS005-1616DF ez
- FL5105-1616DN_1 0 9 10.11  17.18  FL5105-1616DN T
& FL30034A0 1 2 = C [L30034AD [ FL300342D
m-wu o 11 76..91 | IERCE i
FL320341C_1 ) 12 92..107 FL32034TC e
FLA0034DA_1 o 13 68.75  FL40D34DA 1 FLe00340A
o i Il FL5005-1616DP
o ik [l FL5105-1616DN
) 16
[ I e— R S 7| ‘ D
| Properties |‘1.‘.Info ‘lﬂ Diagnostics ‘
|| General | 10tags [ System constants [ Texts |

~ Geners| + | Information

General parameters

Catalog information Device:

®
[ Channel Enable l I“

[ Overrange Detection Enable

Hardware interrupts channel 0

il FTFtdire: | Ft2 Wire T+] FL3103-4PT
i TempUnit: | Ternp Unit C +]
[ Conversion Mode: | PTI00 I~ pricleno: [

Tempoffset: [0.0000 ] Description:

4 channel PTtemnaraturs cat

Step2 Obtain sampling values through | addresses.

‘;Topulugyview @Netmrkview ||ﬁ1‘Device view L
d by H Device ove
[#] ¥ Module Reck Slot  |laddress |Q address | Type
A ~ FK1200 0 0 FK1200
® F b Interfsce 0 ox1 Fi1200
Q{_’\ FL1001-1600D1_1 o 1 FL1001-1600DI
FL1002-3200D1_1 o 2 FL1002-3200DI
FL2002-0016DP_1 0 3 2.3 FL2002-0016DP
— FL2003-0032DP_1 0 4 4.7 FL2003-00320P
L FL2102-0016DN_1 0 5 8.9 FL2102-0016DN
. FL2103-0032DN_1 0 3 10.13  FL2103-0032DN
- invt FL2201-0008DR_1 0 7 14 FL2201-0008DR
7 FL5005-1616DP_1 o 8 8.9 15.16  FL5005-1616DP
- FL5105-1616DN_1 0 9 1011 17.18  FL5105-1616DN
8 FL3003-4AD 1 0 10 68_75 FL3003-4AD
I | R 0 11 7691 FL31034p7
FL3203-4TC_1 0 12 92..107 FL32034TC
FLAOD3-4DA_1 0 13 68.75  FL4D03<DA
o 14
o 15
0 16
<] fooe [ =% | n
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6.3.1.2.7 Counting and measurement module

Step 1 Inthe Device view interface, add FL6002-2ES, double-click FL6002-2ES under Module, choose

Properties > General > Module parameters, and then set module initialization parameters.

‘5'? Topology view ",J-E-h Network view

3

#¢ [Faz00[Fri200] [=] & & W Device overview

”—[h‘ Device view |

Options

=

=
’ ¥¢ .. Module Rack Slot
=

~* FK1200 o o

b Interface 0 X1

| address | Q address .

FL6002-2ES_1 1

68..101 64.73

invt

o oo e e ol@e
SN R owN

m [>] [100% v —o— @] [<] i

NE

v | Catalog

B

» h Head module

~ [ Module
Il FL1001-1600D!
[l FL1002-320001
Il FL2002-0016DP
Il FL2003-0032DP

[l FL21020016DN

Il FL2103-0032DN

|§, Properties ||'.A-Iu Info i "ﬂ Diagnostics |

JGeneraI ” 10 tags ” System constants " Texts |

Il FL2201-0008DR
[l FL3003-44D

~ General

Catalog information [z FErErT 2

w Module parameters channel 0
Module parameters

110 addresses DI FiltParam Unit 0.Tus: ‘S

551 LSB Bit Of Position: |0

|
S5l Frame Length: ‘ 12 |
|
|

551 MSB Bit Of Position: [ 12

551 Clock Frequency: ‘ 125kHz

551 Data Format: ‘ Binary

55l Interval Time Unit 100us: ‘ 1 |

<] i ]

Il FL31034PT

M
FL32034TC
B

[l Fi3304-88DV
[l FL3504-84D1
Il FL40034DA
[l FL5005-1616DF
[l FLs105-1616DN
[l FLs002-2E5

Il FLe112-261

I GE3EEE

> | information

Step2 Obtain sampling values through | addresses and control output through Q addresses.

|5'F Topology view ”Egh Network view |||]1‘ Device view [
g¢ [Fai200 [Fk1200] ' = | | Device overview |
’ 'ﬂ' .. Module Rack Slot | address | Q) address |
=] - FK1200 0 0 |~
—— b Interface o 0X1 {=
| : L FLEOO0Z2-2E5_1 o 1 68..101 6473 .I—
L N o 2
- vt ! 0 3
N 0 4
o 5
o 6
w o 7 v
[ <[ [»] [100% = —%— w4\ <] m >
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
%QB64 Cnt0_Ctrl USINT .
Bit3: Reserved
Bit4: Counter comparison function enable, active
high (requires counter enable first)
Bit7-bit5: Reserved
Control parameter for counter 1.
%QB65 Cntl_Ctrl USINT Bit0: Counter enable, active high
Bit 1: Reserved
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Parameter
name

Address

Type

Meaning

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 Cntl_CmpVal

DINT

Counter 1 comparison value

%I1B68 Cnt0_Status

USINT

Counter 0 count state feedback
Bit0: Forward run flag

Bitl: Reverse run flag

Bit2: Reserved

Bit3: Reserved

Bit4: DI latch completion flag
Bit5: Reserved

Bit6: Data line idle status

Bit7: Reserved

%IB69 Cnt0_Status

USINT

Counter 1 count state feedback
Bit0: Forward run flag

Bitl: Reverse run flag

Bit2: Reserved

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

%ID74 Cntl_Val

DINT

Count value of counter 1

%ID78 Cnt0_LatchVal

DINT

Latched value of counter 0

%ID82 Cntl_LatchVal

DINT

Latched value of counter 1

%ID86 Cnt0_Freq

UDINT

Counter 0 frequency

%ID90 Cntl_Freq

UDINT

Counter 1 frequency

%I1D94 Cnt0_Velocity

REAL

Counter 0 speed (valid for single-turn encoder)

%ID98 Cntl_Velocity

REAL

Counter 1 speed (valid for single-turn encoder)

6.3.1.2.8 FL7002 serial communication module

The FL7002 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 FL7002 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.

3

LLbiii
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GND.
E | PE

TProject  Edit View Insert Online Options Tools
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Window  Help.
G MEER S coonine

GND
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‘;‘4 Topology view ],& Network view m' Device view | | Options

4 | | Device overview
¥ - Moduie

L b _FK1200
» FL7002

| Catalog
-200M

Slot_|1address |Q address | Type Ariicle no

Tt [
J R Firer

» [ Head module

1 6869
70.71

profle: [ <Al

- [ vl
=| " Mrioorisoon
L M 71002320001
s Il 2002 001608
1l FL003.002200
2102001600
M 2103003200
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3] [100% ]
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W
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W rusosae
M FLaco1e0a

[
+|  Mrsoosasreor
1l FLs1040s0800
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& [« g >

+ (1 Card ReaderiUsE memory

General 10 tags | System constants Texts |

9 Properties  |%iyInfo  §)| %/ Diagnostics

PROFINET interface [X1]

» FRGFINETinterface [x1]

\denification & Maintenance
General

Cammy

Name:

ent:

nterface

6.3.1.2.8.1 Modbus RTU master instructions

The master module supports the following function codes:

Function

Name
code

Description Operation type

0x01 Read Coils

Bit operation

" .
ead coils (multiple)

0x02 Read Discrete Inputs

Bit operation

Read discrete inputs (multiple)

0x03 Read Holding Registers

Word operation

Read holding registers (multiple)
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Function
code

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)

0xOF

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.
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Profile: [ <Al
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|  Wrscosssor
N Il r1510408080m

‘dProperties | *WInfo_i| % Diagnostics

General | IOtags | System constants

[ Detalls view

Texts

Wrsi2zn

Module parameters

4| Mrsoae

Module parameters

I FL700220M
W L7020

Frebispuumir

TagresTes

channel 0

[ FICom Enable:
[MSFICom Mode:
IMSIFICom Baudrate:
[ME/FCam Databit:

= [ submodules
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IsIslave Response Delay  Free
e P
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Example: Channel 0 of the first FL7002 serial communication module configured as master mode:

L IS sampropctl@oiTaacs X O L M EH B R & coonine

Add a master function-code subslot: M_ReadWrite_32_Words

Project  Edit View Insert Online

0 st 3 X

Option:  Toals Window  Help

£ 3 MG W@ F coonine o oot fiz M % ]| "

Parameter configuration of the M_ReadWrite_32_Words function-code subslot

ped devices » FK1200 [FK1200]
L Devices [& Topolagy view | gh Network view I Device view ||
) (=2 | ¢ [Fiz00tFeizo0 =) @ B (%)H[l] @2 T [ Device overview |
[&] AT Thaoaue Bock [Sier |lsddress |Qaddress Type Aticle no.
v (3 temest s - A0 a o Fr1200 ox6315000
I Add new device > imteriace 0 ox FR1200
b e & o & St S Moot
~ [ PLC_1 [cPU1215€ DGIOGC] a 11 es.69 6871 AI002:2C0M
Y pevice confguration o TOm. 72.139 76.145  M_Readwite 32_..
s gnaztics — o Tem
- a 1em..
o 1am..
- o 1m
a 1cm..
a 1.
o 1m
a 1cm..
o Tem
1 Program info o 1am
& PLC elarm test histe a =
» [l Lecol modules a 1m
» (3§ Distributed VO 5 =
o 1m
a 1em..
| o 1cm..
- 4 o 1em
<[] [3] [100% v —5— @ & 1] | 3]
[@Poperies  |*iInfo_i)] % Diagnostics |
| General | 10 tags | System constants | Texas |
- General
Catalog inforrnation e
Module parameters
Portid: CCOMO [~]
Conrol Mode: | Polinghiode -
|
v | Details view
Harme

Multiple master function-code subslots can be configured under the same module channel.

& Gaoffine LKER x -
Devices | = Topology view [k Network view | [IY Device view || Options
& 2 | ¢ [Ra200rk1200) = 4 | [ Device overview
2 20 W Module Rack  Slot |address |Qeddress Type Arcle na.
= 3 femest L v o o FK1200 0x16315000
W Add new device o oxt FK1200
ch Devices & networks *\1@“ R o 1 FL7002:2COM
@ PLC_1 [CPU 1215C DQDADC] < 0 11 68.69 6871 FL7002-2COM
?wme configuration M_ReadWrite_32_WWords 0 1Om. 72.139 76.145 M ReadWrite_32_
nline & disgnoztic:
Y Online & disgnostic: —
» [ Program blocks - ° 1am.
» [ Technology objects ) 1cm
» ) Extemal source files - ° 1om.
» L@ PCrag: o 1cm
» [g PC data ypes o 1om
» [ Wetch and force tables " o 10m.
» [ Online backups ) 1¢m
» [ Device proxy dats ) 1om.
) 1cm
& PLCalorm tentlists o 1om
» [ Local modules ) 1cm
» [ Distributed 10 o 1cm
» &5 Ungrouped devices. o 16m
» 2 Security settings 0 1em
+ "5 Common dota o 1em
i i v} r n 1em
<[ 3] [100% 5 - @ < [0 >
|G Properties  [*Winfo )] % Diagnostics
| General 10 tags | System constants | Texts
- General
Module
Catalog
He: Module parameters
Wodule parameters
O sddresses Portid: | COMO ~]
Control Mode: | Polingviode I*]

Options

Il 4 Ready

W Rea dite_16_Wiards
B4 Readuaite_32_viordz
i Rea dibbie_4_Words

+ [ Modbus Slave Cmd

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.
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® Input/Output data

Project Edit View nsert Onine
G %[ smeprojet @ X %=

Options  Tooks  Window Help
@ 0BGV Goonine
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T X 08 o
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Module parameters
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For the meanings of the I-area addresses assigned to input data, refer to the TxPDO feedback parameters
of the corresponding submodules in section 6.1.10 Serial communication module (FL7002). 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 (FL7002).

Example 1: The l-area addresses of the FL7002-2COM module 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-FL7002_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-

FL7002_2COM. The meanings are as follows:

Mame Display format Maonitor value Modify value & Comment
%IB6E DEC_unsigned comO err
%IBED DEC_unsigned cam1 err
W%OBGE HEX triger00~07
%0QB69 HEX triger10~17
%QB70 HEX triger20~27
%QB71 HEX triger30~37
Classification| Index/Subindex Name Data type Description
. Serial communication module control
0x7040+0x80*n |2COM Out-Map -
parameter
Trigger control bit: Valid when
TrigerO-Riseedge or
Subindex 0x01 Triger0 BIT .g & ) . .
Control Triger0-levelcontinue is configured for
parameter the master module.
RxpDO | ... | | Trigerl-Triger30
Trigger control bit: Valid when
Triger31-Riseedge or
Subindex 0x20 Triger31 BIT .g & ) . .
Triger31-levelcontinue is configured
for the master module.
. Serial communication module status
Feedback | 0x6040+0x80*n | 2COM In-Map -
feedback parameter
parameter For module error codes, see 8.1
TxPDO Subindex 0x01 | ModuleErrID UINT L '
Common faults and solutions.
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Classification| Index/Subindex Name Data type Description

Communication fault code of Channel
Subindex 0x02 | Slaver0O_errno USINT |0 slave. See 8.2 Serial communication
module exception code description.

Communication fault code of Channel
Subindex 0x03 | Slaverl_errno USINT |1 slave. See 8.2 Serial communication
module exception code description.

#'Note: The only exception is that the |-area addresses of the FL7002-2COM module 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:
Address Display format Moniter value Modify value # Comment
IV 2 HEX StateViord
Tl W7 4 DEC_unsigned Crmd Error Mum
Wl W7 6 DEC_unsigned Input Word 0
Tl W7 B DEC_unsigned Input Word 1
%IWB0 DEC_unsigned Input Word 2
TlWE2 DEC_unsigned Input Word 3
%IW/1 38 DEC_unsigned Input Word 31
%QB76 DEC_unsignec 1 ] Slave Id
%OBT7 HEX 16403 [l Crmd
%OWTE DEC_unsigned [~/ 5 ] Address
ROWS0 DEC_unsigned 4 ] Len
%LOWS2 DEC_unsigned Output Word O
%LOWS4L DEC_unsigned Output Word 1
%LOWSE DEC_unsigned Output Word 2
%LOWSS DEC_unsigned Output Word 3
OW144 DEC_signad Output Word 31
Ty erf . Data L.
Classification |Index/Subindex| Name o~ Description

Master virtual module control
parameter
Slave ID: ID of the slave to be read, 1-
247
Subindex 0x02 Cmd USINT [Function code: 01/02/03/04/05/06/15/16
Control parameter| Subindex0x03 | Address UINT |[Register address

RxPDO Subindex 0x04 Len UINT Length ('The unitis Worq 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

0x7041+0x80*n | Output-Map -

Subindex 0x01 SlavelD USINT
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Data

Classification |Index/Subindex| Name
type

Description

0x6041+0x80*n In-Map -

Master virtual module status feedback
parameter

Subindex 0x01 | StateWord | UINT

Feedback

=0: Idle; trigger bitis 0

=1: Executing; trigger bit level is 1, and
sending has started

=2: Execution complete; sent and
response received

parameter TXxPDO
Subindex 0x02 | CmdErrmo | UINT

See 8.2 Serial communication 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

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.

6.3.1.2.8.2Modbus 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 FL7002 serial communication module as slave mode, and set the slave

ID to 6.

Project Edit View Insert Online Options Tools Window Help

Gf (Y] sveproiet S ¥ 2l 2 X ©& @ 500G E R F coonine F coofine fp I8 B % o || [Feenn

» g Online access
» i Card Reader/USB memory

J General | 10 tags [ System constants | Texts |

| el Properties  [*4info @[ % Diagnostics |

Module parameters

channel 1

» Wodule parameters

[MSIFICom Enable: [Enable

O addresces

[MSIFICom Mode: [RS232

1

[MisiFjcom Baudrate: | 19200bps

1

[MSIFICom Databit: [8bit

[MisfFIcom Stopbit: [ 161

1

~ | Details view v [MSIF]Com Parity: [Even

F]

[MSIFICom Type: |ModbusRTUSlave |

o o | o | B 8

[sIshve id: |6

[SIsleve Response Delay
Timelms]:

AED

Name

Devices [ Topology view g Network view [[[f Device view || Options
i dr H ® &w] @t S [ [ Device overview |
W - [Medule Rack Slot laddress Q address Type Article no. v | Catalog
O B0 ~ Fiz00 o o 1200 oueasoo0  [a[rovizcow
IR P Ve o » Interface 0 ox1 FK1200 = - a
< ~ FL78022C0M 1 0 1 FL70022COM Bp'm e
& _| » @ read moduie
68.69  68.71 FL70022COM =
M_ReadWirite_32_Words 0 TCm.. 72.139 76.145 M ReadWiite 32_ s
%/ Online & diag o Tam
> :,-_,, Program block - 5 o
= m z : E: v [ Modbus Master Cmd
B M_Readvirite_128_Viords
g z 1 E: I 1 Readurite_16_Words
» [ Watchand force tables o Tem Il _Readwrite_32_words
» [ig Online backups PR el A e W v _Readwrite_s_viords
» (i, Device proxy data 0 e v
Ej program info o Tam
& PLC alarm text fsts 5 e
0 1 cm.
0 1 cm.
0 1cm
0 1cm.
0 1cm
» (5] Documentation settings e
DT o o <[] fow 7l ——v— <] [ ]
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® Add the following slave function-code subslots.

Project Edit View Inzert Online Options Tools Window Help

Totall
55 (% ] stwe project M X Qs MG E R F coonine & cooiine fr MM x - [

flextest » Ungrouped devices » FK1200 [FK1200
[ Topology view [ Network view |[If Device ]
] ¢ [FKi200 [FK1200] [ & & = Device overview
¥ . [Module Rack |[Slot I address | Q address | Type Article no. | catalog
Sl jleeiesr - Fi1200 o o FK1200 oaeans.. [a|[Foozacow
B Add new device b Interface o ox FK1200 -
b Device: & nesnork: N Mrier profle: [
o & v FL7002.2C0M 1 o 1 FL70022C0M » [ Head modue
.71 Pe 1 [cRun21scpepand] < FL70022C0M o 1 68.60  68.71  FL70022C0M 2
I Device configuration » (@ Module
e ETEYICE SO e - M_Readrite_32_Words O 1.Cmd_1 72..139  76.145 M ReadWirite_32_. s
%) Online & diagnostics ~ @ submodules
= — S_Coils_16_Bits. o 1Cmd_2 2.3 S_Coilz_16_Bits [l 2COM Submodule
» g Frogram blocks —] < Dizcrete_inputs_16_Bitz]0 T cmd_3 PR S
4 ﬂ'“‘“"“‘“”“"lm‘ S_Input_Register_16_Wo_ O 1Cmd_t 146177 S_Input Register 1. ’i' P NM’E' —
b |5 B crllaemeaies L = 5_Holding_Register 16_. O 1Cmd_s 140..171 5_Holding_Register. L —
b L@ PlCtags < _pis . d < D . v [l Modbus Slave Cmd
I S Diserete_inputs_16_Bi...0 1cmd 6 4.5 s Diserete inputs_.. W cas 102 sis
» L8 PLc datn s i 5_Coils_16_¢ 0 1cmd_7 4.5 5 _Coils_ M s_coils_16_8its
LLE Phichis el bros fa bles) = 5_Input_Register_16_Wo... O 1cmd_s 178..209 5_input_Register_1... S=TE A
» [} Online backups - — Il =_coils_256_Bits
’ = A Il 5_coils_64_Bits
evice prowy data H T _Coils_64_|
§ Program info s 3 ["'“’" I 5 _Discrete_inputs_1024_Bits
m
2 PLC alarm text lsts S Il 5_Discrete_nputs_16_5it:
» [ Local modules e Il 5_Discrete_inputs_256_Bits
a 0 1cmd_13
+ [ Distributed 0 - I 5_Discrete_inputs_64_Bits
L | 0 1cmd_14
» [id Ungrouped devices = [l s_Holding_Register_16_Words
o Qe i M 5_tiolding_Register_32_viord:
Securityzettings s  Register_32_Viords
o 1Cmd_16
» 5 Common dats 5 T 1M 5_Holding_Register_s Words
md_
» []) Documentation settings. o e Ml 5_Holding_Register_64_Viords
» [@ Languages &resources [ —§— W <] [0} ] Hs,unmmgjegmey,s,wm;
= = = 5_Input_Register_16_Words
» i Online accezs | et Properties  [*iInfo )] % Diagnostics | —
» [ Card ReaderUSE memory
|| General [ 10tags [ Systemconstants | Texts |
~ General x
Catalog information lLErE Il s_input_Register_8_words
Wodule parameters Module parameters =
o
Portid: | comn | =

® Configure the slave function-code subslot parameters and bind them to channel 1 of the FL7002
serial communication module.

Project Edit View Insert Online Options Tools Window Help

Totall
f (%] saveproject Sb ¥ 3 X s MG %R ¥ coonline ¥ Gooffline

flextest » Ungrouped devices » FK1200 [FK1200]
[ Topology view [ Network view  [[IY Device view || Options
g [FRi1200 [Fk1200] o [GEHE @t = [ [ Device overview |
W] woduie kst el sricene. || v[Catatog
© | = - F1200 o o FK1200 ox16315... A | [FL7o022c0m
I T DeaEe N > interiace o ox1 FK1200 Dt pofle [
b s & o s rier i
.7 @ PLet [eU1215C DCDCiDe] < FL7002-2C0M o 1 68.69 68.71  FL70022COM =| ) Ee
... I Device configuration M ReadWrite_32_Words O 1 cmd_1 72139 76.145 M Readwiite 32 e
,\ﬂ Online & diagnosics — 5 _Coils_16_Bits ) 1Cmd_2 2.3 5 _Coils_16_Bits L] i'ﬁ TR
YR - s Discrete_Inputs_16_Bits|0 Tcmd3 5 i e
» Ly Technology objects S_Input_Register_16_Wo_. O 1€md_4 146177 5_Input_Register_1.. - =
b 3 External source files = DP-NORM » [ Modbus Master Cmd
= I 5_Holding_Register_16_.. 0 1emd_s 140171 5_Holding_Register. T modbus Stove cma
» @ nctgs W s_Discrete._Inputs_16.81...0 1 cmd_6. o5 [P H Modus
> E PLC data tpes n 5_Coils_16_Bits_1 o 1Cmd_7 4.5 5_Coils_16_Bits
» a visech and frce tables K S input Register 16 Wo. 0 1Cmd B 178,209 5_input_Register_1.
» [ online backups —
R = 5_Coils_64_Bits
» [ Device prowy dat 0 1cmd_10 Ilr
Program info o ma Ms.
alarm text lists . S.Di
& FLCalorm e s o T Ilr
» [ Local modules o T MWsoi
» [ Distributed 0 ° T | B
ingrouped devices S S_H
» 5 Ungrouped d 0 1cmd_1s Ilr
Security settings o TS Ee [
» [§§ common data " S_H
o 1Cmd_17
» [5]) Decumentation settings. o e [l 5_Holding_Register_64_Words
» (@ Langueges & rezources < | <] i ] [ s olding Register_s_words
» [ Online access B ~ oo = = = [l s_input_Register_16_Words
Properties  [%}Info i) %] Diagnostics
» [ Card ReaderiUSB memory | Le I I - ‘ W s _tnput Register 32 Wiords
|| General [ 10tags | Systemconstants | Texts | M 5 _input Register 4 Vierds
v General e Il 5_input_Register_64_Wiords
Catalog information ule [l 5 nput Register 8 viords
Wodule parameters Module parameters
- S
Foreid: | conrt | 2|

® 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.

2 t" - | Module Rack Slot | address | Q address | Type Article no. Firmnware
= C R %IX2.0 ->Nodbus Coil address 0 ' =
— %IX2.1 —>Nodbus Coil address 1
~ FL7002-2COM_1 0 1 .
FL7002-2COM o 11 68..69 ~7%IX3.7 ->Hodbus Coil address 15 =
M_ReadWrite_32_Words 0O 1 Crd_1 e ef2 e | —
S_Coils_16_Bits [ 1 Cmd_2 2.3 | 5_Coils_16_Bits |4
5_Discrete_lnputs_16_Bits O 1 Cmd_3 I=== 5_Discrete_Inputs_
S_Input_Register_16_Wo.. 0 1 Cmd_4& 146..177 5_Input_Register_1...
n 5_Holding_Register_16_... 0 1 Cmd_5 140..171 5_Holding_Register...
1 S_Discrete_Inputs_16_Bi... 0 1 Cmd_6 4.5 5_Discrete_Inputs_...
: S_Coils_16_Bits_1 1] 1 Cmd_7 4.5 5_Coils_16_Bits
= S_Input_Register_16_Wo.. O 1Cmd_8 178..209 5_Input_Register_1._.
FHEEIS0) <CTREmESBIFT==C>
o 1Cmd_10
o 1Cmd_11
o 1Cmd_12
i} 1Cmd_13
0 1Cmd_14
0 1Cmd_15
o 1Cmd_16
0 1Cmd_17
E‘ 0 1Crnd 1
o el i I
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® The start address of the second Coils subslot continues from the address following the last
address of the previous subslot, starting from 16.

\ Device overview
2 w . | Module Rack slot | sddress | Q address | Type Article no. Firmware
= — —— AIX2.0 ->Nodbus Coil address 0 = B
— %IX2.1 ->Hodbus Coil address 1
v FL7002-2C0M_1 0 1 .
FL7002-2COM 0 11 68..69 ;ﬂ’? %IX3. 7 ->Hodbus Coil address 15 =
M_ReadWrite_32_Words 0 1Cmd_1 2,039 £76 Tt e e
5_Coils_16_Bits 0 1Cmd_2 2.3 | S Coils 16 Bits | 1
S_Discrete_Inputs_16_Bits 0 1Cmd_3 —"3 %I¥4.0 ->Hodbus Coil address 16
S_Input_Register_16_Wo... 0 1Cmd_4 146..17 %7¥4.1 ->Hodbus Coil address 17
= S_Holding_Register_16_... 0 1Cmd_5 140..171 .
L 5_Discrete_Inputs_16_Bi... 0 1Cmd_6 Q/S' %IX5.7 ->Hodbus Coil address 31
: S_Coils_16_Bits_1 0 1Cmd_7 5_LONS_Ib_BITS
= S_Input_Register_16_Wo... 0 1Cmd_8 178..209 S_Input_Register_1...
FHEEIEL) <CTRCodSBIFT=<C=
o 1Cmd_10
o 1Cmd_11
o 1Cmd_12
o 1Cmd_13
o 1Cmd_14
o 1Cmd_15
o 1Cmd_16
0 1Cmd_17
E‘ 0 1Cmd 18 ’_'E
i<l un | >

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 com0 err and com1 err of the bound
serial communication module, as shown in the following figure.

Mddress Display format Monitor value Madify value & Comment
%LIBES DEC_unsigned comO err
%IBGD DEC_unsigned coml err
%OB6S HEX trigerd0~-07
“%QB69 HEX triger10~17
WOQETO HEX triger20~27
%QB71 HEX triger30~37

6.3.1.2.8.3Free 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. R$232 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 FL7002 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.
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Project Edit View
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I Add newdevice
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I Bevice censguration
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g Fragram blocks
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B Ertscam e
La Acng

(8 PLCdeta tpes

(23 Wetch and korce tables
(&g aniine backups

(3 PLC_1 [cR 12156 DOOCIK)
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|| General | I0tags | System constants | Texts

[7] & " S | | Device overview
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0 0
° ox
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o B
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)

°

n
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[ Device prosy
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,
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Module parameters

Module parameters
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[MSTFICom Enable: | Ensole
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.
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GEEE
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T
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I 5 _Holding_Register_62_Viords
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% Oniine & diagnostics 5
+ g Program blocks a
+ [l Tachnology objects 5
» 3 External zource Sles » [ Modbus Master Cmd
= -+ [ Madbus Slove Cmd
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15 program info
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» [ Distributed 10
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Add four free-protocol function subslots.

[ = _Discrete_inputs_16_
Discrete_inputs_284 Bits
W5 _Discrere_inputs_64_gits

[ 5_iolding_Register_15_tord
Register_32_ve

ilding Register_&_Pards

Holding Register_64_Words
;_Holding_Register_8_werds
_Input_Register_16_Words
[ %_input_Register_32_vord:

. Input_Regizter_8_wordz

“:,5’ Topology view

||5§h Network view

||i'f Device view L

100%

Device overview

¢ Module ‘Rck |slot |1address | Q address | Type | article .
~ FK1200 o o FK1200 Ox183... |~
¥ Interface o ox1 FK1200
» FL7002-2COM_1 o 1 FL7002-2COM 3
¥ FL7002-2COM_2 o 2 FL7002-2COM |
FL7002-2COM 0 21 70..71 72..75 FL7002-2COM
F Send_16_Bytes 0 2Cmd_1 176177 250.269 F Send_16_Bytes
F_Receive_16_Bytes 0 2Cmd_2 178..197 270.273 F_Receive_16_Bytes
F_Send_16_Bytes_1 0 2Cmd_3 198..199 274.293 F_Send_16_Bytes
F_Receive_16_Bytes_1 0 2Cmd_4 200.219 294.297 F Receive_16_Bytes
0 2Cmd_s
0 2Cmd_6
0 2Cmd_7
0 2Cmd_8
0 2Cmd_9
0 2Cmd_10

<[
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® Configure the parameters of two free-protocol function subslots and bind them to Channel 0 of
the second FL7002 serial communication module.

flextest » Ungrouped devices » FK1200 [FK1200]

|ETopoIogyview @Netwolkview ‘m‘f Device view |_
i 4 (=0 @t [ Deviceoveniow |
¥ - |Module Rack | Slot I address | Q address Type Article ..
EI ~ FK1200 ] ] FiK1200 0x163... [ ]
o b Interface ] ox1 FiK1200 1
‘{‘{:&a » FL7002-2C0M_1 ] 1 FL7002-2COM 3
~ FL7002-2C0M 2 ] 2 FL7002-2COM
FL7002-2COM 0 21 70.71 72.75  FL70022COM
— v F_Send_16_Bytes ] 2Cmd_1 176..177 250..269 F_Send_16_Bytes
L - F_Receive_16_Bytes o 2Cmd_2 178.197 270..273 F_Receive_16_Bytes
& F_Send_16_Bytes_1 ] 2Cmd_3 198.199 274..293 F_Send_16_Bytes
- F_Receive_16_Bytes 1 O 2Cmd_4 200.219 294..297 F_Receive_16_Bytes
] 2Cmd_s
] 2Cmd_6
] 2Cmd_7
o 2Cmd_s
o 2Cmd_9
o 2Cmd_10
gam| Blloos o] —o— @ <] ]
‘ﬂPmperties ‘l:i.llnfu y”ﬂ Diagnostics ‘
JGeneraI ‘l 10 tags H System constants || Texts ‘
~ General
Catalog information LTirE paEhE S
Hardware interrupts Module parameters
Module parameters
Ii0 addresses oMo -

® Configure the parameters of two free-protocol function subslots and bind them to Channel 1 of
the second FL7002 serial communication module.

flextest » Ungrouped devices » FK1200 [FK1200]

|;Tupologyview @Natwmkview HET Device view L
i o w0 @ E ] Device overview |
¥ .. wodule Reck  Slot laddress | Q address | Type Article ...
E ¥ FK1200 o o FK1200 0x163. E
o b Interface o 0x1 FiC1200 1
‘(‘{:\"’Q » FL7002-2COM_1 o 1 FL7002-2COM 3
¥ FL7002-2COM_2 o 2 FL7002-2COM
FL7002-2COM o 21 70..71 72..75 FL7002-2COM
— [ F_Send_16_Bytes 0 2Cmd_1 176.177 250.269 F Send_16_Bytes
L] - F_Receive_16_Bytes 0 2¢md_2 178.197 270.273 F Receive_16_Bytes
r F_Send_16_Bytes_1 0 2¢md_3 198..199 274..293 F_Send_16_Bytes
- F_Receive_16_Bytes_1 0 2Cmd_4 200.219 294.297 F Receive_16_Bytes
0 2¢md_5
0 2Cmd_6
0 2¢md_7
0 2Cmd_8
0 2¢md_9
) 2€md_10
<[] 100% = ——y—  E<] u \
|gFmperties Hii.‘.lnfo yHﬂ Diagnostics |
J General " 10 tags " System constants " Texts |
- General
Catalog information [rirE prrm e 20
Hardware interrupts Module parameters
Module parameters
10 addresses Coml -

For free-protocol function subslots, the meanings of the |-area addresses assigned to input data are
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 I-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 RxPDO control parameters
of the submodules in section 6.1.10.4.1 Free-protocol transmit module. The meanings are as follows:
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Address

%IW172

%QW210
%WOQW212
%OB214
%OB215
%OB216
%OE217
%OB218
%0B219
%OB220
%QB221

%QB222
%OB223
%QB224
%OB225
%OB226
%OB227
%OB228

%OB229
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

Monitor value

Modify value

Fal

Comment

SendState

ControlWord
sendLen
OutputDatal
OutputDatal
OutputData2
OutputData3
OutputData4
OutputDatas
OutputDatat
OutputData?
OutputDatag
OutputData®
OutputDatal0
OutputData11
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

%W 74
%IWI76
%IB178
%IB179
%IE180
%IB181
%IB182
%&IB183
%IE184
%IB185
%IBE186
%IB187
%IE188
%IB189
%IB190
%IB191
%IB192
%IE193
|
®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

Manitor value

I

Modify value

¥

Comment

ReceiveState
ActReclen
InputData0
InputData 1
InputData2
InputData3
InputData4
InputData s
InputDataé
InputData?
InputData8
InputData @
InputData10
InputData 11
InputDatal2
InputDatal3
InputData 14
InputDatals

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.

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.
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6.4 EtherNet/IP configuration

6.4.1 Overview
This section describes how the Flex series /0 system connects to the EtherNet/IP network via the FK1300
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/O 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 FK1300 coupler and its
connected I/0 modules only after importing the EDS file.

The EDS file of the FK1300 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 Ttools-10 configuration software based on the actual system
configuration.

6.4.1.1 Generic EDS file

The generic EDS file (FK1300_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:
1.  Exclusive Owner

2. InputOnly

3. Listen Only

4.  Exclusive Owner Diagnosis Interface
5. Input Only Diagnosis Interface

6. 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).

B 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/0 modules

No. Module Input(T->0): bytes Output(O->T): bytes
0 FK1300 4 0
1 FL1001_1600DI 2 0
2 FL1002_3200DI 4 0
3 FL2002_0016DP 0 2
4 FL2003_0032DP 0 4
5 FL2102_0016DN 0 2
6 FL2103_0032DN 0 4
7 FL2201_0008DR 0 2
8 FL3003_4AD 8 0
9 FL3103_4PT 16 0
10 FL3203_4TC 16 0
11 FL4003_4DA 0 8
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No. Module Input(T>0): bytes Output(O->T): bytes
12 FL5005_1616DP 2 2
13 FL5105_1616DN 2 2
14 FL6112_2El 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

1

3 4PT-TempO

9

10

11
4PT-Templ

12

13

14

15
4PT-Temp2

16

17

18

19
4PT-Temp3

20

21

0->T byte O->T parameter name
0 0008DR-OUTO
1 Satisfy Parameter (Empty parameter)

For example, combination of FK1300 + FL1001_1600DI + FL3103_4PT + FL2201_0008DR

After checking the table:

FK1300:
FL1001_1600DlI:

FL3103_4PT:

FL2201_0008DR: 2bytes Output(0->T),

parameter)

4bytes Input(T->0), Parameter name: hwVersion, swVersion
2bytes Input(T->0), Parameter name: 1600DI -INO, 1600DI -IN1
16bytes Input(T>0), Parameter name: 4PT-Temp0-4PT-Temp4

Input(T->0) length: 4+2+16+0=22

Output(O->T) length: 0+0+2=2

The configuration is as follows if in CODESYS:

Parameter name: 0008DR-OUTO, Satisfy Parameter (empty

202606 (V1.4)

238



INVT Flex Series 1/O System Configuration

#Note:

o The length of the data in the input and output process must be set correctly; otherwise, a connection
cannot be established.

o When calculating the length of input data, please note that the FK1300 coupler occupies 4 bytes of
data.

®  Config Param configuration parameter description

The current ConfigParam field includes the configuration for 14 supported I/O 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
0
EDS type 1 1 No
SLOT 1-8 Module Enable Bit 2 255 Yes
FK1300 -
SLOT 9-16 Module Enable Bit 3 255 Yes
SLOT 17-24 Module Enable Bit 4 255 Yes
SLOT 25-32 Module Enable Bit 5 255 Yes
6
7
slotl_FlexIO (FL1001) 3 372330578 No
9
FL1001-1600DI 10
slotl_1600DI_Filt0 1 1000 Yes
. 12
slotl_1600DI_Filtl 3 1000 Yes
14
15
slot2_FlexIO (FL1002) 16 372330579 No
17
. 18
slot2_3200DI_Filt0 19 1000 Yes
FL1002-3200DI 20
slot2_3200DI_Filtl n 1000 Yes
. 22
slot2_3200DI_Filt2 %3 1000 Yes
. 24
slot2_3200DI_Filt3 >5 1000 Yes
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Module Configuration parameter name | Offset | Default value | Configurable
26
27
slot3_FlexIO (FL2002) 78 372330586 No
29
30
FL2002-0016DP slot3_0016DP_Stop_Mode0 31 0 Yes
32
slot3_0016DP_Stop_Model 33 0 Yes
slot3_0016DP_Stop_Output0 34 0 Yes
slot3_0016DP_Stop_Outputl 35 0 Yes
36
37
slot4_FlexIO (FL2003) 38 372330587 No
39
40
slot4_0032DP_Stop_Mode0 a1 0 Yes
42
slot4_0032DP_Stop_Model 23 0 Yes
FL2003-0032DP m
slot4_0032DP_Stop_Mode2 45 0 Yes
46
slot4_0032DP_Stop_Mode3 e 0 Yes
slot4_0032DP_Stop_Output0 48 0 Yes
slot4_0032DP_Stop_Outputl 49 0 Yes
slot4_0032DP_Stop_Output2 50 0 Yes
slot4_0032DP_Stop_Output3 51 0 Yes
52
53
slot5_FlexIO (FL2102) 52 372330594 No
55
56
FL2102-0016DN slot5_0016DN_Stop_Mode0 =7 0 Yes
58
slot5_0016DN_Stop_Model =9 0 Yes
slot5_0016DN_Stop_Output0 60 0 Yes
slot5_0016DN_Stop_Outputl 6l 0 Yes
62
63
slot6_FlexIO (FL2103) ” 372330595 No
65
66
slot6_0032DN_Stop_Mode0 p 0 Yes
FL2103-0032DN 68
slot6_0032DN_Stop_Model 69 0 Yes
70
slot6_0032DN_Stop_Mode2 = 0 Yes
72
slot6_0032DN_Stop_Mode3 3 0 Yes
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Module Configuration parameter name | Offset | Default value | Configurable
slot6_0032DN_Stop_Output0 74 0 Yes
slot6_0032DN_Stop_Outputl 75 0 Yes
slot6_0032DN_Stop_Output2 76 0 Yes
slot6_0032DN_Stop_Output3 77 0 Yes

78
79
slot7_FlexIO (FL2201) 80 372330601 No
FL2201-0008DR 81
82
slot7_0008DR_Stop_Mode 83 0 Yes
slot7_0008DR_Stop_Output 84 0 Yes
85
86
slot8_FlexIO (FL3003) s 372330625 No
88
slot8_4AD_AIO_Cfg 89 97 Yes
slot8_4AD_All_Cfg 90 97 Yes
FL3003-4AD
slot8_4AD_AI2_Cfg 91 97 Yes
slot8_4AD_AI3_Cfg 92 97 Yes
slot8_4AD_AIO_Filt 93 8 Yes
slot8_4AD_Al1_Filt 94 8 Yes
slot8_4AD_AI2_Filt 95 8 Yes
slot8_4AD_AI3_Filt 96 8 Yes
97
98
slot9_FlexIO (FL3103) 99 372330657 No
100
slot9_4PT_TempO_Cfg 101 129 Yes
slot9_4PT_Templ_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_Templ_Filt 106 8 Yes
FL3103-4PT -
slot9_4PT_Temp?2_Filt 107 8 Yes
slot9_4PT_Temp3_Filt 108 8 Yes
109
slot9_4PT_Temp0_Offset 110 0 Yes
111
slot9_4PT_Templ_Offset 0 Yes
112
113
slot9_4PT_Temp2_Offset 0 Yes
114
115
slot9_4PT_Temp3_Offset 0 Yes
116
117
118
slot10_FlexIO (FL3203) 372330665 No
FL3203-4TC 119
120
slot10_4TC_TempO_Cfg 121 129 Yes
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Module Configuration parameter name | Offset | Default value | Configurable
slot10_4TC_Templ_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_Templ_Filt 126 8 Yes
slot10_4TC_Temp2_Filt 127 8 Yes
slot10_4TC_Temp3_Filt 128 8 Yes
129

slot10_4TC_TempOQ_Offset 0 Yes
130
131

slot10_4TC_Templ_Offset 132 0 Yes
133

slot10_4TC_Temp2_Offset 0 Yes
134
135

slot10_4TC_Temp3_Offset 0 Yes
136
137
138

slot11_FlexIO (FL4003) 139 372330633 No
140

slotll_4DA_AOO_Cfg 141 97 Yes

slotll_4DA_AO1_Cfg 142 97 Yes

slotll_4DA_AO2_Cfg 143 97 Yes

slotll_4DA_AO3_Cfg 144 97 Yes
FL4003-4DA 145

slot11_4DA_AOO_Stop_Output 146 0 Yes
147

slot11_4DA_AO1_Stop_Output 148 0 Yes
149

slotll_4DA_AO2_Stop_Output 150 0 Yes
151

slotll_4DA_AO3_Stop_Output 150 0 Yes
153
154

slot12_FlexIO (FL5005) 155 372330610 No
156

slotl2_1616DP_Filt0 157 1000 Yes
158
. 159

FL5005-1616DP slotl2_1616DP_Filtl 160 1000 Yes
161

slot12_1616DP_Stop_Mode0 162 0 Yes
163

slotl2_1616DP_Stop_Model 164 0 Yes

slotl2_1616DP_Stop_Output0 165 0 Yes

slot12_1616DP_Stop_Outputl 166 0 Yes
167
168

FL5105-1616DN slot13_FlexIO (FL5105) 169 372330614 No
170
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Module Configuration parameter name Offset | Default value | Configurable
171
slot13_1616DN_Filt0 1000 Yes
172
. 173
slot13_1616DN_Filtl 1000 Yes
174
175
slot13_1616DN_Stop_Mode0 176 0 Yes
177
slot13_1616DN_Stop_Model 178 0 Yes
slotl3_1616DN_Stop_Output0 179 0 Yes
slot13_1616DN_Stop_Outputl 180 0 Yes
181
182
slotl4_FlexIO (FL6112) 183 372330673 No
184
185
slotl4_2EI_Cnt0_Cfg 772 Yes
186
187
slot14_2EI_Cntl_Cfg 772 Yes
188
. 189
slotl4_2E|_CntO_Filt 5 Yes
190
. 191
slotl4 _2El _Cntl_Filt 192 5 Yes
FL6112_2El 193
slotl4_2El_Cnt0_Ratio 10000 Yes
194
) 195
slot14_2EI_Cntl_Ratio 10000 Yes
196
197
198
slotl4_2El_Cnt0_PresetVal 0 Yes
199
200
201
202
slotl4_2El_Cntl_PresetVal 0 Yes
203
204
FK1300 Satisfy Parameter 205 0 No

#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 Ttools-10.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 Ttools-10.exe V1.1.0.10 or later.
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e  Taking FK1300 as an example, the steps to generate a dedicated EDS file are as follows:

1. Poweron the coupler, connectit to the PC using a Type-C cable, and run the Ttools-10 software.

W Ttools-10 vi.i.0s8

= File

New Project [B] Save Project g Download Project Q) Device Scanning | /N |, | &8 Firmware Upgrade [ Operation Log | 45 Language

[ ScanNewProject

v 7 FK1300 & rx1300

1:FL6112_2EI
2:FL6121-1EI
3:FL1002_3200DI
4:FL2002_0016DP
5:FL5005_1616DP
6:FL3003_4AD
7:FL4003_4DA
8:FL3103_4PT
9:FL3203_4TC

Installation Information =

Consumption: 9.14W

EEANCINE UM Configuration Parameters

2. Right-click FK1300 > EDS export.

‘Ii‘ Ttools-10 vi.1.0s8

— File Mew Project a Save Project & Download Project Q Der

By ScanNewProject
> EP FK1300

m Online

1:FLG
2:FL6
3:FL1
4:FL2
5:FL5
6:FL3

- o g off

Download to Device

Move Up

Mowve Down

Rename

Copy
Paste

Delete

Ctrl+C
Ctrl+V
Delete

EREEEE R T
CEEREER R, ]

LREE

Size: W*H*D=162.5*105"95(mm)

Wiring Diagram _ — __ Network Settings

= 10 Address Mapping _—

[ Devicel
~ Adapters
FK110C
FK120(C
FK130(
FK140(C
FK150¢
FK160(
~ Digital Mo
FL1001
FL1002
FL2002

F12002
<

Process Monit

W rx1300

7:FL4003_4DA
8:FL3103_4PT
9:FL3203 4TC

TEhsumption: 9.14W

Base Information

Size: W

Configuration P
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3. Click Export EDS....
W’ Ttools-10 viios

— File MNew Project H Save Project h'g Download Project Q Device Scanning | ™ G | ﬁ Firmware Upgrade F Operation Log

[ ScanNewProject
> EP FK1300 ¥ 300
1:FL6112_2EI ﬁaa i g :: ;E!;
2FL6121-1El En S e e e
¥ Export EDS - o x

3:FL1002_3200DI
4:FL2002 0016DP
Vendor shenzhen IMVT electronic eo.,ltd

5:FL5005_1616DP o B0 :
6:FL3003 4AD r@

Consumption: 9.14W o 801 2
7:FL4003_4DA =
8:FL3103 4PT

Maj Rev |1
Base Information  — Min Rev ! = Export EDS... — 10 Addre
9:FL3203_4TC /4

#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 (Fk1300.eds) and an I/O
mapping table (FK1300_10.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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B

1 |I"u'10du|e

W oo = oyt b

26
27
28
29
30

|F'aram Name |

FL1001-1600DI

FL1002-3200DI

FL5105-1616DN

FL5005-1616DP

FL3203 - 4TC

slot1_1600DI_INO
slot1_1600DI_IN1
slot2_3200DI_INQ
slot2_3200D1_IN1
slot2_3200DI_IN2
slot2_3200DI_IN3
slot3_1616DN_INO
slot3_1616DN_IN1
slot4_1616DP_INO
slot4_1616DP_IN1

slot10_4TC_TempO

slot10_4TC_Temp1

slot10_4TC_Temp2

slot10_4TC_Temp3

slot11_4PT_Temp0

Ay Nl Input I lCon‘Eig IlOu‘tpu‘t I ¥

Name description

C
[Byte Index (Total bytes: 100) |

0

Wooo = o e Lk

L T O T T o T T L T T e A N U A A 4
S o~ o th B W R S S W o = ;B W R oS

o
=]

slotl_1600DI_INO: slot1 is the first slot counted from the coupler end, the module is 1600DI, and the
parameter is INO.

slotl0_4TC_TempO: slot10 is the tenth slot counted from the coupler end, the module is 4TC, and the
parameter is TempO.

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 (0xOE) and Set Attribute
Single (0x10) services. Common object attributes are listed in the table below.

Data object

Class

Instance

Attribute

Service

Remarks

Coupler information

0x04

0x68

0x03

0xOE

Byte 0-1: Number of Act num
modules

Byte 2-3: Hw version

Byte 4-5: Sw version

Byte 6-7: Fpga version

Module configuration

0x04

0x69

0x03

0xOE

Byte 0-31: Slot 1-32 module
type

Module does not exist: 0x00
FL1001-1600DI: 0x12
FL2002-0016DP: Ox1A
FL2102-0016DN: 0x22
FL2201-0008DR: 0x29
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Data object Class | Instance | Attribute | Service Remarks
FL3003-4AD: 0x41
FL4003-4DA: 0x49
FL3103-4PT: 0x61
FL3203-4TC: 0x69
Slot 1 module info 0x04 0x70 0x03 OxOE .
Byte 0-1: Hw version
0x04 0x03 OxOE Byte 2-3: FPGA version
Slot32moduleinfo | 0x04 | Ox8F 0x03 Ox0E__ | Ve
IP configuration OXF5 0x01 0x03 | OXOE, 0x10 |CIP standard object
method
IP interface OXF5 0x01 0x05 | OXOE, 0x10 |CIP standard object
configuration
IP address 0x04 0x92 0x03 O0xOE, 0x10 |-
Subnet mask 0x04 0x93 0x03 0xO0E, 0x10 |-
Gateway 0x04 0x94 0x03 0xO0E, 0x10 |-

6.4.2 KV STUDIO configuration example

6.4.2.1 Preparation

m  Hardware
Type Model Quantity | Slot
PC PC (KV STUDIO software installed) 1 -
Network cable ! . . 1 -
Configured according to actual requirements
Power supply 1 -
PLC KV-8000 1 -
Coupler FK1300 1 0
FL1001 (1600D) 1 1
1/0 module FL2002 (0016DP) 1 2
FL1002 (3200D) 1 3
FL2002 (0016DP) 1 4
Bottom cover Bottom cover 1 5

For hardware configuration and connection, see the requirements and operations described in chapters 3

Installation and 4 Wiring.

Software

Device configuration file (choose one; this example uses the generic EDS file):

Generic EDS file: FK1300_universal_V1.0.eds

Dedicated EDS file: Generated using the Ttools-10 software based on the description in section 6.4.1.2
Dedicated EDS file, resulting in FK1300.eds.
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6.4.2.2 Project creation

Step 1 Open the KV STUDIO software, choose File > New Project, enter information such as Project name
and Model, and click OK in the pop-up interface.

Project name(M) Pl C maodel{k)
|F'K'I3UDTest KN-B000 i
Position{P)
| DAProjectikva Refer(S)...
Comment{C)
Detail(D)... OK Cancel

Step 2 Inthe pop-up window asking Automatically set the operation recorder setting, click Yes.

Automatically set the operation recorder setting?

If is set, all device values before and after the trigger can be recorded, and confirmed later.

Yes(Y) Set later(N)

Step 3 In the pop-up window asking Setup unit setting info now, click Yes.

Setup unit setting info now?

* [Yes]—Start Unit Editor.
* [NoJ—Close this dialog.

* [Read unit setting]—Read unit setting information from PLC.

Yes(Y) No(N)

Read unit setting(U)
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Step4 Setthe IP address of the KV-8000.

#Note: The IP address must be in the same network segment as the FK1300.
| G Unit Editor - Edit mode = O

: File(F) Edit(E) Convert(P) View(V) Option(O) Window(W) Help(H)

LER E;J il G&D nf o XN ﬂi ‘D
Unit q
ctunit(l) Setup unit(2) |

| Height - 90mm S S ——

| Depth:-115rm iE 37 o =t B W [ [0] KV-8000

| Curxr. ns. :400 El Function Lo
Socket function Not used(*)

R30000 [l Base

Leading DM No. DM10000

R30000

€40

Setting metho... Fixed IP addre._.
IP address I 192 .168 . 1 . 10 ]
Subnet mask 255.255.255.0
Default gateway 0.0.0.0
v
IP address
To set up IP address. (setting range: 0
to 255 for each network segment)
|

Process | Row | No. | Code | Message |

M 4 » » “\Message / H

:Editbr ”Line:i 7C0|7:1A oK Cancel Apply
Step5 Double-click EtherNet/IP to configure the network.
- - . T
File() Edit[E) View(V) Program(M) ST/Script(S) Convert{A) Monitor/Simulator(N) Debug(D) Operation recorder/Replay(R) Tool{T) Window(W) Help(H)
v H & B B us S PPAD AHSESEE R RLRLET B ES
sEER B & D | Editor ~ | Comments Comment 1 -
Froject B X Main X
1 2 B 4 5 6 7 8
00001
00002
00003
00004
00005
Froject Library
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Step 6 In the EtherNet/IP settings dialog, select Manual (M). Enter the interface and click EDS file to add
the EDS file.

The EtherNet/IP setting has not been set. Please select the zetting method.
* "lManual"—Set the cenfiguration from the eguipment list. |
*"Auto Configuration®—Search the connected eguipment to be set automatically.

Manual(M} Auto Configuration(&)

B

File(F) Edit(E) Settings(S) View(V) Convert(C)

- @B 5 B

Communication(N) Tool(T) Help(H)

EtherNet/IP unit 2
Unit list(D) |

2B | 5E §=

Unit name Rev. EDS fil...|A
-/ Keyence Corporation

3 KV-7500
Kv-8000 Series

-EP02

[ KV-N16ER

[ KV-N16ET*

8 KV-N16EX

3 KV-N3AM

@ Kv-NSER

6 KV-NSET*

[ KV-NSEX

bl ®U-NARYR

-

1.
1.

bt |t [ o | i |

b e

<

KV-5500[1.11
KV-5500 CPU Unit

Output 2

e Item Verification... | Verification...

4 » ¥ \Messagep Verity £Setup list/ I

Editor oK Cancel || Apply

Step 7 In the pop-up dialog, select FK1300_universal_V1.0.eds, choose Use default icon (D), and click
OK.

EtherMet/IP se ™
The icon specified for EDS file could not be found.
FK1300_universal_Y1.2.eds
() Selecticon file(3)
(® Use defaulticon(D)
OK Cancel
After successful addition, the result is shown below.
S
File(F) Edit(E) Settings(S) View(V) Convert(C) EDS file(D) Communication(N) Tool(T) Help(H)
& (D B BY QA% hE @
EtherNet/IP unit a
Unit list(D) | Unit setting(2
Tl Akl
Unit name Rev. | EDS fil...|A
5 AS300N 1.1 |AS300 E...
= AS320P 1.1 |AS300 E...
= AS320T 1.1 AS300 E...
8 AS324MT 1.1 AS300 E...
= AS332P 1.1 AS300 E...
W AS332T 1.1 |AS300 E...
=7 HMS Industrial N...
B Fr1300 1.1 |EDS-Fil. .
Inovance
= HSU 1.1 |HSU
=/ shenzhen INVT el...
= TS600 1.1 TS600 E...
< N
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Step 8 Double-click FK1300, modify the corresponding IP address, enter the actual IP address of the
coupler, and click OK to add the device to the configuration.

.

- D&

BY CRQW hiE @

N
File(F) Edit(E) Settings(S) View(V) Convert(C) EDS file(D) Communication(N) Tool(T) Help(H)

EtherNet/IP unit o
Unit list() | Unit it
i |5 7= |
Unit name Rev. |EDS fil... A
[ AS300N 1.1 |as300 E..
[ as3208 1.1 |as300 E..
[ as320T 1.1 |As300 E..
f® AS324MT 1.1 |As300 E..
% A5332P 1.1 |as300 B
¥ AS5332T 1.1 as300 B
Node address(A) 1 |-/ HMS Industrial N...
IP address(l) 192 166 =
o = 6 H5U 1.1 |H5U
‘onnection name
1-Exclusive Owner B out e e e
i 75600
< >
Cancel FE1300[1.1]
EDS-File for INVI EtherNet/IP Coupler Module
Output R
[ Item Verification... | Verification...
W 4+ M \Messageh Verify {Setup list/ 1
Editor OK Cancel Apply

Step 9 After adding the module, click Exclusive Owner to enter the module settings window, then click
Setup parameter and set the correct T>0 and O->T size.

Fle(f) Eit) ViewlV) Prograyas—esisiim o —iisuall o ionlisil)

Benan aiian

q 8, i

File(F) Edit(E)

No.

= View(V) Convert(C) EDS file(D)

Settings(S)

Connection

Rl Exciusive Owner IN_107.0UT_106]

Application type

el YWD XHl B B QAW Wi
Parameter(P) FK1300 2 Y
A
IO Belelee) No. Parameter Setvalue Attribute | ~
Connection name(C) Exclusive Owner 7 || o001 EDS tpe SSREE
)/ 0003 InputT->0 Size
Time out(T) RPI16 v (IN:800.0ms /OUT:800.0ms)
Refresh priority(F| Normal v 3
efresh priority(F) = 1000 RW
Setup parameter(P). ‘Assign device(D)... 1000 RW
IN (input from adapter) > 372330579 :FL10.. R
i Point-to-point v 1000 RW
Connection type i 500 i
(Conuection point 107 / * 13 FL1002-3200Dk Filtz 1000 RW
i 252 ‘W/W A | 0014 FL1002-3200DL Fif3 1000 RW
| = 0015 FL2002-0016DP 372330586 :FL20.. R %
Send trigger Cydlic S~ === = - ==
// Description
RPI (communication cycle) |50.0 ms (2010 10000.0ms) Defoult vake 504
/ Range £1050¢
Production inhibit ime = ms / Current set 504
Verificatiq OUT (outputto adapter) & Remarks
Connection type Point-to-point v
Connection point OUT_106 v
252
Datasbe Word Restore to default(D) oK Cancel
essage), Verify ASetup list, RPI (communication cycle) |50.0 ms (2.0t 10000.0ms) - -
[ Keep consistent with IN lEditor oK Cancel Apply
< W4 b M \Messax gl
= | 9 oK Cancel | |
Cancel Apply : v
< Use
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df Parameter(P} FK1300
off | Mo Parameter Setvalue Attribute | A
0001 EDS type - Universal ED R
ut | 0003 InputT->0 Size N
h|| 0004 Outputo--T Size 4 |rw
0007 FL1001-1600DI 372330578 FL10.. R
0008 FL1001-1600DI: Filtd 1000 RW
oy | 0009 FL1001-1600DL: Filt1 1000 RW
.o | 0010 FL1002-3200D1 372330579 :FL10.. R
0011 FL1002-3200DLFiltD 10

E | 0012 FL1002-3200D!: Filt1
0013 FL1002-3200DI: Filt2
0014 FL1002-3200DI: Filt3
trif 0015 FL2002-0016DP

{ig
10
1000
372330586 :FL20.. R

Description
Default value
i | Range

.| |Current set
o | value
Femarks

1000
1 to BRA3E
1000

Restore to default(D)

o

017 filt param

oK Cancel

Keep consistent with IN

Assign device variables according to Table 6-2 Number of bytes occupied by I/0 modules based on the

actual I/0 module configuration.

. . Automatic device Manual
T>0size | O>Tsize ) )
Type Model Slot (Bytes) (Bytes) assignment assignment
y y (word access) (bit access)
FK1300 0 W00, W01 -
FL1001 (1600D) 1 W02 R78000-R78015
1/0 FL2002 (0016DP) 2 0 2 W06 R78400-R78415
module R78100-R78115
FL1002 (3200D) 3 4 0 W03, W04

R78200-R78215
FL2002 (0016DP) 4 0 2 W07 R78500-R78515

Step 10 Set device assignment. Devices can be assigned manually or automatically. For the correspondence
between devices and module parameters, see the table above.

®  Automatic assignment:

IN finput from adapter)  OUT foutput to adapter)

Assignment settings
(® Auto assign(s) () Bit devica(B)
(O Manual assigniM) (®) Word device(W)

Device assign area(D)

Leading Size (word) | Offset
#1 K 5 0

IN_107 [5 Word]
Offzet | Assignment Mame
0 Woo
1 Wo1
2 woz2
3 Wo3
4 wo4
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Device assignment settings
IN (input from adapter) OUT foutput to adapter)

Assignment settings OUT_106 [2 Word]
(® Auto assign(A) () Bit device(B)

(O Manual assign(M)  (®) Word device(W)

Device assign area(D)

e  Manual assignment: Use R devices.
Device assignment settings

IN {nput from adapter) QUT (output to adapter)

§g"m“ seftings IN_107 [5 Word]
At i () Bit device(B
@ assign(A) evice(B) Offset | Assignment Mame
(® Manual assign{M) ~ Word device(W) o

Device assign area(D) 2 ETE LD
2 R78200
Leading Size (word) | Offset 3 R78300

)0 4 RT

R

*

Device assignment settings

IN finput from adapter) OUT foutput to adapter)

Assignment settings OUT_106 [2 Word]
(O Auto assign(s) () Bit device(B)

(®) Manual assign{M) © Word device(W)

Device assign arealD)
Leading Size (word)

Step 11 Set RPI.

Step 12 After completing the settings, click OK to proceed to download verification.
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6.4.2.3 Configuration download and verification

Choose Monitor/Simulator (N) > PLC Transfer > Monitor Mode (C), and click Execute to download to the

PLC.

File(F) EditE) View(V) Program(M) ST/Script(S) Conwvert(A] Monitor/Simulator(N) Debug(D) Operation recorder/Replay(R) ToclT) Window(W) Help(H)
SACH=Rar- iy - RF- - RE V] AP O GBESUE FRIARZIFHTEN
1 BN B : editor - | Comments Comment 1 -

Project 0 X Main X

Transfer items(1)

1 X

i '
r ritching e

00001 Unit setting info

Global device comments

Global variable

Siruciure

CPU system sefiing

Program

Operation recorder sefting

Device default info

Loggingfirace setting info

Ethemet'serial funclion setting info

File Register seffing

User document

Fasitioning unit parameter

Camera setiing

Data uiilization setting

00002

00003

Selectall(S) || Cancel all(D)

Output

Start writing to PLC. k4 Clear programivariable in PLC(Q)

Cancel(C)

<

‘

e output

Wl KV STUDIO -[Monitor: KV-8000] - [PK1300Test *]
File(F) EditE) View(V) Program(M) ST/Scrip(S) Convert(d] Monitor/Simulator(N) Debug(D) Operation recorder/Replay(R) Teol(T) Window(W) Help(H)

° I —

1 I 7 3 [ 4 5 [ ] 7
00001
=
=
00002
00003
00004
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Figure 6-1 Data monitoring for manually configured devices

File(F) Edit(E) Wiew(V) Program(M)

ST/ScripHs:
a—

Comart(Al RanitacCimulatarbll DabhuafDl Nosrstion racardar/Ranla®l TaalTl AAindawfdl — Halp(H)
@ | Bi|ust o -
od ARE BB
Device Current value Display format Comments
R78312 - 1-bit BIN KV-B000[0] - FK1300[1]IN_107[60]
R78313 - 1-bit BIN KV-B000[0] - FK1300([1]IN_107[61]
R78314 - 1-bit BIN KV-B000[0] .FK1300[1]IN_107[62]
R78315 - 1-bit BIN KV-B0OO0O[0] .FK1300[1]IN_107[63]
R78400 - 1-bit BIN KV-B000([0] .FK1300[1]IN_107[64]
R78401 - 1-bit BIN KV-B000[0] - FK1300[1]IN_107[65]
R78402 - 1-bit BIN KV-B000[0] -FK1300[1]IN_107[66]
R78403 - 1-bit BIN KV-B000[0] . FK1300[1]IN_107[67]
R7E8404 - 1-bit BIN KV-B0OO00[0] .FK1300[1]IN_107[6&B]
R78405 - 1-bit BIN KV-B0O00[0] .FK1300[1]IN_107[6&9]
R72406 - 1-bit BIN KV-B000[0] - FK1300[1]IN_107[70]
R78407 - 1-bit BIN KV-B000[0] - FK1300[1]IN_107[71]
R78408 - 1-bit BIN KV-B000[0] - FK1300[1]IN_107[72]
R78409 - 1-bit BIN KV-B0OO00[0] .FK1300[1]IN_107[73]
R78410 - 1-bit BIN KV-B0O00[0] .FK1300[1]IN_107[74]
B78411 - 1-bit BIN KV-B000[0] - FK1300[1]IN_107[75]
R78412 - 1-bit BIN KV-B000[0] - FK1300[1]IN_107[76]
R78413 - 1-bit BIN KV-B000[0] - FK1300[1]IN_107[77]
R78414 - 1-bit BIN KV-B000[0] .FK1300[1]IN_107[7B]
R78415 — 1-bit BIN KV-BOOO[0] .FK1300[1]IN 107[79]
R78500 - 1-bit BIN KV-B000([0] .FK1300[1]0UT_106[0]
B78501 - 1-bit BIN KV-E8000[0] - FK1300[1]OUT_106[1]
R78502 - 1-bit BIN KV-B000[0] - FK1300[1]0UT_106[2]
R78503 - 1-bit BIN KV-B000[0] - FK1300[1]0UT_106[3]
R7E8504 - 1-bit BIN KV-B000[0] .FK1300[1]0UT_106[4]
R78505 - 1-bit BIN KV-B000[0] .FK1300[1]0UT_106[S]
B78506 - 1-bit BIN KV-E8000[0] - FK1300[1]OUT_106[6]
R78507 - 1-bit BIN KV-B000[0] - FK1300[1]QUT_106[7]
R78503 - 1-bit BIN KV-B000[0] - FK1300[1]0UT_106[&]
R78509 - 1-bit BIN KV-B000[0] .FK1300[1]0UT_106[9]
R78510 - 1-bit BIN KV-B000[0] .FK1300[1]0UT_106[10]
B78511 - 1-bit BIN KV-B000[0] . FK1300[1]0UT_106[11]
R78512 - 1-bit BIN KV-EB000[0] . FK1300[1]0UT_106[12]

File(F)

Edit(E)

View(V) Program(M)

0 =1

ST/Script(S)

Convert(A)

x
E

Monitor/Simulator(N)

Debug(D)

Operation recorder/Replay(R)

Q% E G =EE

S

Teol(T) Window(W) Help(H)

O monito - *
iy B Eg | = B
[1] FK1300 Device Current value |Display format Comments A
Urit ronfimmraric itching woo | 0 DEC 16BIT KV-8000[0] .FK1300[1]1IN_107[0]
WOl 0 DEC 16BIT KV-B000 [0] . FR1300[1]IN_107[1]
woz 0 DEC 16BIT KV-B000[0] .FE1300[1]1IN_107[2]
W03 0 DEC 18BIT KV-B000[0] .FR1300[1]IN_107[3]
W06 0 DEC 18BIT Kv—anonfoi .n(mnnilioﬁimé[ﬁ]
wo7 0 DEC 16BIT KV-B000[0] .FE1300[1]0UT_106[1]
v
00002
00003
00004
6.4.3 RSLogix5000 configuration example
6.4.3.1 Preparation
®m  Hardware
Type Model Quantity | Slot

PC

PC (STUDIO 5000 software installed)

1 -

Network cable

Power supply

Configured according to actual requirements

1 -
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Type Model Quantity | Slot
Rockwell
PLC 1
1769-L36ERMS LOGIX5370 SAFETY
Coupler FK1300 1 0
FL1001 (1600D) 1 1
FL2002 (0016DP 1 2
I/0 module ( )
FL1002 (3200D) 1 3
FL2002 (0016DP) 1 4
Bottom cover Bottom cover 1 5

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 from two options; this example uses a generic EDS file)

®  Generic EDS file: FK1300_universal_V1.0.eds

o Dedicated EDS file: Generated using the Ttools-10 software based on the description in section 6.4.1.2
Dedicated EDS file, resulting in FK1300.eds.

6.4.3.2 Project creation

Step 1 Open Studio 5000 software, right-click the File option, and then click New.

@ Logix Designer - INVTS [1769-L36ERMS 31.11]*
Bl - =]

> % % o =R i v

E | EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELP

T

2. Open

Close

c
W Save

o Save As..

New Component

Import Component

Compact

Page Setup...

Generate Report...

Print

Print Options.

1INVTS ACD

2 ABB.ACD
3INVT.ACD
4INVTLACD

Cirl+N . >
® &= O R S (T S (B 2

Bit

Ctrl+0
5

P Mo Edits . Safety Unlocked 08 ‘Favorites” Add-On  Safely  Alarms TimeriCounter  Input/C

b3
Ctrl+s

3
3
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Step 2 Select the correct PLC model, fill in the project name, and click Next.

& New Project (-7 |
Praject Type Search X
5 Logix 4 |Campact GuardLoglx@ 5370 Safety Controller| -

1769-L30ERMS  Compact GuardLogix® 5370 Safety Control
1769-L33ERMS  Compact GuardLogix® 5370 Safety Control
| 1769-L36ERMS  Compact GuardLogix® 5370 Safety Contro
1769-L37ERMOS Compact GuardLogix® 5370 Safety Control
1769-L37ERMS  Compact GuardLogix® 5370 Safety Control
1769-L38ERMS  Compact GuardLogix® 5370 Safety Control
Compact GuardLogix® 5380 Safety Controller
CompactLogix™ 5370 Controller

CompactLogix™ 5380 Controller
4 3

Name(A): |

Location(L): D:ADLR hd

Nea)

Step 3 Add the EDS file. Click TOOLS > EDS Hardware Installation Tool. The following interface appears.
Click Next.

Rockwell Automation's EDS fizarc Eomm|

Welcome to Rockwell Automation’s EDS
Wizard

The EDS Wizard allews you to:

- register EDS-baszed devices.

- unregister a device.

= change the graphic images associated with a
- create an EIS file from an unkmown device.

- upload EDS filels) stored in a dewice

Te continue click Hext

Next(N) > Caneel
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Step4 Choose Register an EDS file(s), then click Next to enter the interface shown below. Select the
directory of the EDS file to be installed.

Rockwell Automation’s EDS Wizard e . e [

Registration
Electronic Data Sheet file(s) will be added to your system for use in Rockwell Automation
applications.

H (¢ Register a single file
| (" Register a directory of EDS files [

Named:
C:\Users\Administrator'\Desktop\FKI300_universal_V1.0. eds Browse. ..

(/i * If there is an icon file (ico) with the same name as the
file(s) you are registering then this image will be associated

To perform an installation test on the file(s), click Next

< Back(B) Next(N) > Cancel

Step 5 Keep clicking Next until OK.
Step 6 Right-click Ethernet and choose New Module.

- Controller tsds
<! Controller Tags
Controller Fault Handler
Power-Up Handler
V] Tasks
4 7 MainTask
B L MainProgram
4 (T) SafetyTask
B _1, SafetyProgram
Unscheduled

V] Motion Groups
Ungrouped Axes
3 Assets

¥ Logical Model
V] 17O Cenfiguration
4 1769 Bus

G [0] 1769-L36ERMS tsds
4 Zx Ethernet
D 1769-136 tsds
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Step 7 Double-click FK1300 to add the device to the configuration.

— a—— 7 T — — — —

i T  —————————————————————————

Catalog |Module Discovery | Faverites |

Clear Filters Hide Filtersa

Module Type Category Filters - Module Type Vendor Filters -
] Analoz — ABE, Inc. [l
[] CIF Motion Converter Advanced Energy Industries, Inc
7] Communi cation DEFIHOE
[7] Communications Dialight
Communi cations Adapter i EndresstHauser i
= - - -
* Catalog Fumber Description Vendor Category -
1T63-M510T plus 4-... 22 Port managed switch Rockvell Au... Communications Adspter
1T83-M510T plus &- 22 Port managed switch Roclowell An Communi cations Adapter
1783-MS10T plus tv... 18 Port managed switch Rockwell Au... Communications Adapler
1783-HATR 1783-HATR Rockwell Au... Communications Adspter =
1T83-EMS08T plus 4 10 Port managed switch Roclowell An Communi cations Adapter
1T83-EMSO0BT plus 4... 18 Port managed switch Rockwell Au... Communications Adspler
1783-EMS0BT plus 5... 18 Port managed switch Rockwell Au... Communications Adspter
1TG3-EMS0BT plus t... 14 Port managed switch Rockvell Au... Communications Adspter
1T83-EMS10T plus 4... 14 Port managed switch Rockwell Au... Communications Adspter
1783-EMS10T plus 4... 22 Port managed switch Rockwell Au... Communications Adapter E
1T63-EMS10T plus 6... 22 Port managed switch Rockvell Au... Communications Adspter
1T83-EM510T plus t 18 Port managed switch Roclowell An Communi cations Adapter
EthernetIP_Coupler... EIP_Coupler_FE1300-1 HMS Industr... Communications Adspler
EthernetIP Coupler... EIP Coupler FE1300-2 HMS Industr... Communications Adapter
EthernetTF_Coupler ETF_Conpler_FE1300-3 HMS Industr Communi cations Adapter
@E HMS Industr... Conmunications Adapier

21 of 583 Module Types Found Add 1o Favorites

[F]Close on Create [(reate | | Close | [ Help |

Step 8 Set FK1300 name and IP address, and then click Change.
i 2] New Module T — | —--—\

General® |Connection I Module Info I Intemet Protocol I Port Configuration I Network|

Type: FIK1300 FK1300
Wendor: HMS Industrial Networlcs AB
Parent: Local
MName: test Ethemet Address
Description: - " (7) Private Networ: 192.168.1. =
@) IP Address: 192 . 188 . 1 . 3

() Host Name:

Module Definition
Rewvision: 1.001 |
Electronic Keying: Compatible Module |

Connections: Exclusive Owner ]
Status: Creating QK ] [ Cancel ] [ Help |
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Step9 Modify the Input(T->0) Size and Output(0->T) Size.

- wosteonion T

Revision: L~ mE
Blectroric Keying: | Compatible Module -
Connections:
Name Size
Exclusive Owner I;pu( 22 {swT
utput: :
o) o) o)

Assign devices according to Table 6-2 Number of bytes occupied by I/0 modules based on the actual I/O
module configuration.

Type Model Slot T->0 size (Bytes) 0->T size (Bytes)
FK1300 0 4 0

FL1001 (1600D)

FL2002 (0016DP)

FL1002 (3200D)

FL2002 (0016DP)

1/0
module

AW I|IN | =
ols~|o|N
N [o v o

® Input(T->0) Size: 10

®  Output(O->T) Size: 4

Step 10 Click OK>Yes > OK > Close.
6.4.3.3 Configuration download

Select the bus symbol (as shown in the red box in the middle of the following figure) to enter the Who Active
interface, select the controller you are using, and click Download.

& Log ner - INVTS [1769-L36ERMS 31.11]
ERTCAl U= | % % | D5 B i 02
% FILE EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELP
= un . . i
= ox |° renusis A[E]e 0 o 1F AE 4 A A »
[ Energy Sworage : 1
) Offline E. NoForces ¥ NoEdits @ safetyUnlocked B0 4 b Favorites” Add-On Almrms BR TmerCounter mpuvOupul ¢
Controller Organizer v B x MainProgram - MainRoutine
& N ) N —
& Who Active (RSLinx Classic) o |G-
4 ] Controller INVTS i o0
<7 Controller Tags 2] Autckionse Refresh Source 0 Source 100
Controller Fault Handler -
Power-Up Handler =+ Workstation, 0105602HLT Go Online Dest Freg Dest StepFre
L) O

4 = Tasks £ Linx Gateways, Ethernet m
4 2 MainTask B5 AB_ETHIP-1, Ethernet

< Parameters and Local Tags (- AB_VBP-1, 1789-A17/A Virtual Chassis
Update Firmware...
MainRoutine v USE
4 () SafetyTask {0 16, 1769-L36ERMS LOGIX5370 SAFETY, INVTS w2
4 L SafetyProgram
9 Parameters and Local Togs
LB MainRoutine
Mo

Unscheduled
4 Mation Groups
Ui d Ax
T, Logical Model = UEEHD SctRxoicchRal Preset 5004 DN

Path in Project: <none> Accum O

rl 1/0 Confiauration
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If the following interface appears, set the PLC controller mode switch to REM or PROG mode.

Download @

Download offiine project TMVTS' to the contraller.

1
- Connected Controller:
Name: INVTS
Type: 1769-L 36ERMS /A Compact GuardLogix® 5370
Fath: UsE\16
Serial Mumber:  60B239C3
Security: No Protection

1 The keyswitch is in the RUN position. Maove it to REM or PROG in
order to download.

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

1 DANGER: Unexpected hazardous motion of machinery may oceur.

Some devices maintain independent configuration settings that are
not loaded to the device during the download of the controller,

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

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

Then click Download again to complete the download successfully.
Download \EI

Download offline project TMVTS' to the contraller.

1
- Connected Contraller:
MName: INVTS
Type: 1769- 36ERMS /A Compact GuardLogix® 5370
Fath: USB\16
Serial Number:  60B285C3
Security: Mo Protection

1 The contraller ig in Remote Run mede. The mode will be changed to
Remote Program prior to download.

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

1 DANGER: Unexpected hazardous motion of machinery may occur.

Some devices maintain independent configuration settings that are
not loaded to the device during the download of the controller.

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

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

[Download] [ Cancel ] [ Help ]

At this time, the FK1300 indicators PWR and MS_R are steady on in green.
6.4.3.4 Data monitoring

Click Menu > LOGIC, and select Monitor Tags.

<7 Controller Tags - tsds(controller) x

Seope: (tsds ~ Show: Al Tags - T
Name Value ® Force Mask * Style =T . Data Type Class Description Constant
4 testC fd {d _005AFKI300_ASE9T... Standard [}
"} testCData ] {.} Decimal SINT[206] Standard
4 testl [ [ _0054:FK1300_CB1BC... Standard ]
B

Decimal BOOL Standard
{..} Decimal SINT[6] Standard
Decimal SINT Standard

test1.ConnectionFaulted 0
4 testlData [
testlDatal0] 0
test1Data[1] 0
testl].Data[2] 0
testl.Data[3] 0
testlDatald] 0 Decimal SINT Standard

0
}
}

0

0

0

0

-

Decimal SINT Standard
Decimal SINT Standard
Decimal SINT Standard

v v v v

-

test1.Data[5]
4 test
4 tetD

Decimal SINT Standard
_005A:FK1300_AABO... Standard o
.} Decimal SINT(4] Standard
Decimal SINT Standard

4 test:0.Data
b test:0.Data[0]
b test:0.Datall]
b test:0.Datal2]
b test:0.Data[3]

Decimal SINT Standard
Decimal SINT Standard
Decimal SINT Standard
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Test: Enter Name during FK1300 loading.
test:C: Configuration information
test: I: Input process data

test:0: Output process data

6.4.4 CODESYS configuration example

6.4.4.1 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 FK1300 1 0
FL1002-3200DI 1 1

FL2103-0032DN 1 2

FL3203-4TC 1 3

FL3003-4AD 1 4

FL4003-4DA 1 5

FL6112_2EI 1 6

I/0 module FL1001-1600DI 1 7
FL5005-1616DP 1 8

FL5105-1616DN 1 9
FL2201-0008DR 1 10
FL3103-4PT 1 11
FL2003-0032DP 1 12
FL2002-0016DP 1 13
Bottom cover Bottom cover 1 15

For hardware configuration and connection, see the requirements and operations described in chapters 3
Installation and 4 Wiring.

Software

Device configuration file (Choose one of the following two options)

Generic EDS file: FK1300_universal_V1.0.eds

Dedicated EDS file: Generated using the Ttools-10 software based on the description in section 6.4.1.2

Dedicated EDS file, resulting in FK1300.eds.

6.4.4.2 EDS file installation

Open the CODESYS software,

choose Tools > Device Repository,

click Install,

and select
FK1300_universal_V1.0.eds to install. The installation is successful as shown in the figure below.
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Location System Repository
(C:\ProgramData\CODESYS\Devices)

Installed device descriptions

String for a fulltext search Vendor: | <all vendors=

- Edit Locations...

e Install...

MName Vendor
+-CAN CANbus
+- Kifl CANopen
+- g EtherCAT
+ - HB Ethernet Adapter
= == EtherMet/IP
+ - HB Ethernet Adapter
+- = EtherNet/IP Local Adapter
+ = EtherNet/TF Module
= == EtherMNet/IP Remote Adapter

m Easy Inovance

m H5U Inovance
I Urzo-FBCEP-ECO
+ = EtherMNet/IP Scanner

+- {7} Home&Building Automation
£

Weidmueller Interface

m FK1300 shenzhen INVT electronic co.,ltd
m Generic EtherMet/IP device 35 - Smart Software Solutions GmbH

3 A Uninstall

Export..

Details...

6.4.4.3 Project creation

Step1 Startthe PLC: CODESYS Control Win V3 - x64 SysTray.

Close

Step 2 Double-click Device (CODESYS Control Win V3 x64) on the left, then click Scan Network on the

right.
Step 3 Inthe device selection interface, click Scan Network, select the network path, and click OK.
s - '| 3 Device x
A e | =
= 3 Aciooc Appiications
) [ ]

= g Gt

Srmbal Rights

EC Objects
‘Task Deployment
Status

Infarmation

Messages -Total 0 eroe(s), O wamingis), 2 mesage(s)

Desices - [0 0erors) [© 0wa

{l_otoesaz-5m [o01s)
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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 j
Files . .
Gateway .
Log
V| |[ou 1E] (active) V|
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 ;Flasrlglestl:nersiun:
Status
Information
Your device can be secured. Learn morg...
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Step4 Select Device (CODESYS Control Win V3 x64) on the left, right-click it, and choose Add Device.
Step5 Select EthernetIP > Ethernet Adapter > Ethernet.
| [l Add Device * l

Name |Ethernet_1 |

Action
(® Append device (O) Update device

|String for a fulltext search | Vendor | zall vendors=

Mame Vendor Version  Description =
+ ﬂj Miscellaneous
= m Fieldbuses

+/- CAN CANbus

+-podi EtherCAT

= - BB Ethernet Adapter

ﬂi Ethernet 35 - Smart Software Solutions GmbH 3.5.15.0 Ethernet Link.

+ - =— EtherMet/TP
ﬁ Home&Building Automation
+ - Wil Modbus

+- T Profibus

+ - T Profinet IO
+. B rorcee v

Group by categary [ | Display all versions(for experts anly) [] Display outdated versions

+

ﬁ Name: Ethernat
Vendor: 35 - Smart Software Solutions GmbH
Categories: Ethernet Adapter, Ethernet Adapter, Ethernet Adapter, Home&Building Automation
Versiom: 3.5.15.0
Order Number: -
Description: Ethernet Link.

o4

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 > EthernetlIP Scanner > Ethernet/IP Scanner.
@ Add Device *
Mame |Eﬁ'|erNet_IP_Scanner_1
Action
(@) Append device () Insert device (") Update device
|51Iing for a fulltext search | Vendor | zAll vendors= w
Mame Vendor Version | &
= ﬂj Fieldbuses
= == EtherMet/TF
+ - = EtherMet{IP Local Adapter
= == EtherMet{IP Scanner
ﬁ EtherMetfIP Scanner 35 - Smart Software Solutions GmbH 3.5.15.10 E
+.- Wil Modbus W
£ >

Group by category [ | Display all versions{for experts anly) [ ] Display outdated versions

ﬂj Mames: EtherMet/TF Scanner

~
Vendor: 35 - Smart Software Solutions GmbH

Categories: EtherMet/IP Scanner

Version: 3.5.15.10

Order Humber: 1

Description: EtherMet/IP Scanner W

Append selected device as last child of
Ethernet

# (You can select another target node inthe 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

-~ B ox [{ Device (7] Ethemet x
=15 Uniiteo33 hd
. General
=[] Device [connected] (CODESYS Control Win V3 x64) Interface l:l EI
= [l pLC Logic
a . ¥ Log 1P address 192 . 168 . 0 1
=i} Application
{8 Lirary Manager Status Subnet mask 255 . 255 , 255 . 0
fiF] pLC_PRG (PRG) | Default gatevay 0.0 .0 .0
= (@ Task Configuration Ethernet Device /0 Mapping - »
= ENIPScannerlOTask (IEC Tasks) Ethernet Device IEC Obfects i
] EtherNet_IP_Seanner 1pCyde SR
ipti ~
= & EntPscannerserviceTask (IEC-Tasks) Information Hane Description IF address

&) EtherNet_IP_Scshner. ServiceCydie
+ - MainTask (IECFésks)
= [ Ethemet Ethernet
[ Etheret_IP_Scanner (EtherNet/IP Scanner)

Realtek FCIe GBE Family Controller

B 3.0 to Gigabit Ethernet Adupter

Bluetooth Device (Persenal Area Netwerk)

172, 16. 167.30

0.0.0.0
VirtualBox Hest-Only Hetwork |VirtualBox Host—Only Ethernet Adapter 192 168.56. 1
VMirare Network Adspter Wnet! WMware Virtual Ethernet Adapter for VMneti 192 168, 220. 1 hd
IP address 192 . 168 1 222
Subnet mask 255 . 255 . 255 o
Default gatewsy | O [i} 0 [}
[
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Step9 Select EtherNet/IP_Scanner, right-click it, and in the

coupler, then click Add Device.

Devices

v 1 X

[{ Device

=) Unbtied3?
= m Device (CODESYS Control Win V3 x64)
=2l pLC Logic
=-iC} Application
m Library Manager
Bf) PLc_PRG (PRG)
= @ Task Configuration
= @ ENIPScannerlOTask {IEC-Tasks)
@ EtherMet_IP_Scanner.JOCyde

& @ MainTask (IEC-Tasks)
= m Ethernet (Ethernet)

= @ ENIPScannerServiceTask (IEC-Tasks)
@ EtherMet_IP_Scanner.ServiceCycle

ﬁ EtherNet_IP_Scanner (EtherNet/IP Scanner) |

-

| General

Log

Action

[ Ethernet x

[ ra v |

pop-up window select the appropriate

Name  [FK1300

(® Appehd device () Insert device

(0) Update device

|5u'|ng for % fulltext search ‘ Vendor | <All vendors> ~
EthernetD| || Name Vendor Version ™
Informatio| - m Fieldbuses
= = ktherNet/IP
= EtherMet/IP Remote Adapter
m Easy Inovance Maijor Revi:
shenzhen INVT electronic co. ltd Major Revi:
m Generic EtherMet/IP device 35 - Smart Software Solutions GmbH 3.5.150
< >

Group by category [ ] Display all versiﬂn}(ﬂrexperts only) [] Display outdated versions

Name: FK1300

WVendor: shenzhen INVT electronic co. ,ltd
Categories: EtherNet/IP Remate Adapter
Version: Major Revision=16%1, Minor Revision =
Order Number: FK1300

Append selected device as last child of
EtherNet_IP_Scanner

@  (vou can select another target node inthe navigator while this

dow is open.)

Close

Step 10 After adding the device, configure the device communication parameters and set the IP address to
the actual coupler IP address.

#Note: The coupler must be in the same network segment as the EtherNet/IP master.

Devices

- 1 X

=13 Untitied3?
= ﬂi Device (CODESYS Contral Win V3 x64)
T EU PLC Logic
=ik Application
m Library Manager
) pLc_PRG (PRG)
= @ Task Configuration
= @ ENIPScannerIOTask (IEC-Tasks)
@ EtherNet_IP_Scanner,IOCyde
= @ ENIPScannerServiceTask (IEC-Tasks)
@ EtherMet_IP_Scanner,ServiceCyde
L2 @ MainTask (IEC-Tasks)
= m Ethernet (Ethernet)
= m EtherMet_IP_Scanner (EtherMet/IP Scanner)

Step 11 Double-click FK1300 on the left. After the
Connection interface.

3 oevee

General

Devices -1 x

=) Unbedz3 L2

= pevice (CODESYS Control Win V3 x64)
= B0 pictogc |
=} Application
) Library Manager
B pLC_PRG (PRG)
= @ Task Configuration
= ENPScannerlOTask (IEC Tasks)
) EtherNet_IP_Scanner. 10Cyde
= & ENIPScannerServiceTask (IEC-Tasks)
] Ethertiet IP_Scanner. Servi
# & MainTask (IEC-Tasks)
= Ethemet (Ethernet)
= Etherivet_1P_Scanner (Ether

3 P00 (eison)

Assemblies

Log

Status
{11P Scanner)

Information

-

(@ Ethernet

EtherNet/IP 1/O Mapping

EtherNet/IP TEC Objects

[ Devie

Connections

Assemblies

User-Defined Parameters

Log

EtherNet/IP /0 Mapping

EtherNet/IP IEC Objects

Status

Information

@ Rz x

[f Ethernet

[ Fxaz00 x

Address Settings

TP address 192 . 168 . 31

Electronic Keying
Keying Options
() Compatibility check
(@) Strict identity check

Check device type

Check vendor ID

Check product code
Check major revision

[ Check miner revision

Restore Default Values

Ethern'et/IP

device configuration window opens, switch to the

General Parameters

Connection Path

EREEEEELS ]

Trigger type Cydic

Transporttype
Scaner to Target (Output)

0->Tsize (bytes)

o RPI (ms) 10 =

dsveomer| |

Timeout multipliey 4 -

Torget o Scamer (l&ut)

o s 0|
Tugetcogsaeytes)

e
ConnectionPriority | Scheduled v
Foedpvaranie
Tansterfomat
Inhibit time (ms) p B

Connectiontype | Point o Point v

Connectionpriority |Scheduled v

Inhibit time (ms) [ o

FixedVariable

Connection Path

Connection Name RPI (ms) [O-—>T Size (Bytes) |[T—>0 Size (Bytes) | Proxy Config Size (Bytes) Target Config Size (Bytes)
1. 1:Exclusive Owner 10 0 200 20104 24 9D 2C 98 2C 9C

User-Defined Parameters

Cancel

lelp String

See Table 6-2 Number of bytes occupied by 1/0 modules for the O>T size (bytes) and T>0 size

(bytes).
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Model Slot

Type

T->0 size (Bytes)

0-T size (Bytes)

FK1300

o

4

0

FL1002-3200DI

4

FL2103-0032DN

0

FL3203-4TC

16

0 |||~ |O

FL3003-4AD 8
FL4003-4DA 0
FL6112_2EI 34 10

[/0 module FL1001-1600DI

FL5005-1616DP

O |NOO|Un |~ W (-

FL5105-1616DN

FL2201-0008DR

=
o

FL3103-4PT

=
[,

16

FL2003-0032DP

=
N

0

FL2002-0016DP

=
w

0

FL2102-0016DN

=
N

0

NN (D |OINININ O

Summary

88

w
(o))

Calculate based on the preceding table: 0->T size (bytes): 36

T->0 size (Bytes): 88
Enter the parameters in the corresponding fields as shown in the figure below, then click OK.
[ Device @ Ethernet [ Fasoo x
General
Connection Name RPI(ms) O--=T Size (Bytes) T--»O Size (Bytes) Proxy Config Size (Bytes) Target Config Size (Bytes) Connection Path
Connections 1. LExcusive Owner 10 ] 4
Assemblies
User-Defined Parameters P e
- Connection Path  [20 04 249D 2C 96 2C 5C |
EtherNet/IF /0 Mapping Trggertype Cydlic v RFI (ms) 50
Transporttype Timeout multiplier |4 -

EtherNet/TP IEC Objects

Scanner to Target (Output) Target to Scanner {Input)
Status

eI
Pomconfasitotes) b |
sy

Point to Point

Connection Priority | Scheduled v

32-bit runfidle

Information

Connection type

Fixed/Variable
Transfer format

Inhibit time (ms)

Connection type Point to Point ~
Connectionpriority |Scheduled -
Fixed/Variable
Transfer format

Inhibit time (ms) [0

200

20042490 2C 9B 2C 9C

Cancel

elp String

202606 (V1.4)

268



INVT Flex Series 1/O System Configuration

Click the Compile, Download, and Run buttons as shown in the figure below.

A== L R G- [ [E] Avplicstion [evice: PLC Logicl ~ |:| - o M| =
Devices v 8 x| @ o | [ temet ) (§ F1300 x
Untitled33 ~
T Device [connected] (CODESYS Control Win V3 x64) General
Connection Name RPI (ms) |O-->T Size (Bytes) T---O Size (Bytes) |Proxy Config Size (Bytes) Target Config Size (Bytes) Connection Path
- Bl pLct
Bl ALCLoge Connections L vEcusve Ouner 50 £3 o 20 20042490 2 9B 2C5C
= ) Application [run]
i Library Manager Assemblies

) pLc_PRG (PRG)
= (B Task Configuration
=<3 & ENIPScannerIOTask (IEC-Tasks)

User-Defined Parameters

Log
] Ethertiet_IP_Scanner.[0Cycle
& ENIPScamner Service -Task {IEC-Tasks) EtherNet/IP 1/O Mapping
) Etherniet IP_Scanner ServiceCyde
465 8 WoinTask GECToske) EtherMet/IP IEC Objects
[ Ethernet Ethernet) Status Add Connection, Delete Connection Edit Connection.
Etherhvet_IP_S: hertiet/P S
(@ etheriet_IP_Scanner {EtherNet/IP Scaner) Configuration Data
A ecrion e Information

O Rawdata values [ Show Parameter Groups

Parameters Value Unit DataType Minimum Maximum Default  Help String
= LiExclusive Owner
= Target Config data
EDS type
reserve

iniversal EDS, Ttools-10 config umT
umt

Type of EDS fle
reserve
reserve reserve

reserve reserve

reserve reserve

‘mmmmm:m:
]
33

Step 12 Configuration is completed and the PLC program can be written and verified.

6.5 Modbus TCP configuration

6.5.1 Ttools-10 configuration example

This section describes how to use the Ttools-10 software to configure Modbus TCP for the FK1400
communication coupler, including steps such as configuration reading, IP address setting, module
parameter configuration, and configuration writing. Before configuration, power on the FK1400 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.

§f* Ttools-10 vi.i.0.10 -8 x
File New Project H Save Project & Download Project Q Device Scanning \ ™ J \ ﬁ Firmware Upgrade F Operation Log H?,i Language @ Help Q] Tip
nstallation Information = -
v [ Device Repository
o Connect 24V power e Connect device by USB a Select the COM in ComboBox

Step 1 Step 2 Step 3

Confirm device is connected according to the procedure to properly scan for fagule configurations.

Step 3: Select the correct COM

Com: coms v Get Config

slot Module Hane Module Funber  FEGA U
0o 103

00 v

1 FL3Z03_4TC 0x163150A9 ving o

z FLEODG_LG16IF | 0x16315072 ving v

3 FLGL06_L6160F | 0x16315078 V110 Vo

4 FL2201_OOOBIR | 0x16316089 vin o b =
5 FLZ103_00GEDN | 0x16315063 Vi vo

& FLIODZ 320001 | 0x16315053 ving vo

/

[ o |
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Step 3 Click Load to enter the interface shown below:
§’ Ttools-10 vi.io10 - a x
— File New Project [B) Save Project W Download Project &9 Device Scanning | A~ ¢ 8 Firmware Upgrade [ Operation Log | & Language @ Help [ Tip

@@ NewProject
W oo
1:FL1002_3200DI
2:FL2201_0008DR
3:FL2102_0016DN
4:FL4003_4DA
5:FL3003_4AD
6:FL3203_4TC
7:FL5005_1616DP
8:FL6112_2E1
9:FL2003_0032DP
10:FL5105_1616DN

Installation Information

PEEE
FE.FE
s
FEB
FE
L
FE T

|

30

£l
Bl

1
i

Consumption: 15.5TW Size: W*H*D=300%105"95(mm) ] x1

5 Device Repository
FL2002_0016DP ~
FL2003_0032DP
FL2102_0016DN
FL2201_0008DR
FL5005_16160P
FL5105_1616DN

« Analog Modules
FL3003_4AD
FL4003_4DA

~ Temperature Modules
FL3103_4PT
FL3203 4TC

* Counting and position measure

< >
11:FL1002_3200DI Base jon = Co i = Wiring Diagram Network Settings = Process Monitor = Messages —
12:F12002_0016DP it @1 GO okl mated el Owated i Gore =
offset:0 offset:0 offset:0 offset:0 offset: 4096 offset:4096 offset:8192
13:FL6121-1EI DL DO AL AO 23 Diag
14:F12103_0032DN : = | :
- 2 FL2201_0008DR 0~15 0 1
3 FL2102_0016DN 16~31 1 2
] FL4003_4DA 0~3 36
5 FL3003_4AD 0~3 7~10
6 FL3203_4TC 4~11 11~14
z FL5005_1616DP 32~47 32~47 2 2 15
8 FL6112_2ET 12~28 4~12 16~17
9 FL2003_00320P 48~79 3~4 18
10 FL5105_1616DN 48~63 80~95 3 5 19
11 FL1002_320001 64095 4~5 20
12 FL2002_0016DP 96~111 6 21
% 5 13 FL6121-1E1 29~39 13~19 22 v

2. IPconfiguration

Step 1
read and modified.

Step2 Refresh the COM port and select the port corresponding to the device.

Step 3
configuration information.
Step 4
the device is powered on again.

§’ Ttools-10 vi.r0.10

= File New Project H Save Project ;‘4 Download Project Q Device Scanning \ N ¢ ] :! Firmware Upgrade ﬂ Operation Log \

Installation Information =

[ NewProject

¥ reioo
1:FL1002_3200DI
2:FL2201_0008DR
3:FL2102_0016DN
4:FL4003_4DA
5:FL3003_4AD
6:FL3203_4TC
7:FL5005_1616DP
8:FL6112_2EI
9:FL2003_0032DP
10:FL5105_1616DN
11:FL1002_3200DI

e
&5.2%
TeTE
ze-7E
Fgw
T ;
Fe T
oo

i

Consumption: 15.51W Size: W*H*D=3007105"95(mm) @ x1

Base Information Configuration Parameters Wiring Diagram 10 Address Mapping

Process Monitor

Click Network Settings. In this interface, the current Ethernet configuration information can be

Click the Get Config button to read the current IP address, subnet mask, and other device

After entering the IP address, subnet mask, and gateway, click OK. The settings will take effect after

— o X
(@ Help Tip
[ Device Repository
FL2002_0016DP A
FL2003_0032DP
FL2102_0016DN
FL2103_0032DN

FL2201_0008DR
FL5005_1616DP
FL5105_1616DN

~ Analog Modules
FL3003_4AD
FL4003_4DA

~ Temperature Modules
FL3103_4PT
FL3203 4TC

~ Counting and position measure Y

< >

Messages =

12:FL2002_0016DP

13FL6121-1E1 Step 3: Select the correct COM

14:FL2103_0032DN com  [cows V‘lﬂ]
Current Ethernet Configuration Ethernet Configuration
Auto Auto
O static © static
1P: 192.168.1.10 P:
Mask: 255.255.255.0 Mask:
Gateway: | 192.166.1.1 Gateway:
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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.

§’ Ttools-10 vi.i.o.10 - a X

— File New Project H Save Project 5'4 Download Project Q Device Scanning \ ™ L | ﬁ Firmware Upgrade @ Help Q] Tip

FL2002 0016DP A
1:FL1002_3201 =
2:FL2201_000;
3:FL2102_00T b bbedfycho FL2201_000BDR

FL2003_0032DP
A:FLA003 4DA Consumption: 15.51W Size: W*H*D=300*105*95(mm) x1 - i FLS005_1616DP

[ NewProject Installation Information = .
FL2102_0016DN
< >
5:FL3003_4ALC

v Mod FK1400 w FK1400 ~ [ Device Repository
| FL2103 00320N |
6:FL3203 4TC

7-FL5005 16T Channel 0 Channel 1
8:FL6112 2EI Enable Fault Detection Enable Fault Detection
9:FL2003_003. - -
- ‘Conﬁg Mode: -10~10V(-20000~20000) v ‘Con‘ﬁg Mode: -10~10¥(-20000~20000) v
10:FL5105_16
11:FL1002 32 Qutput Status Qutput Status
12:FL2002 00 Holding Holding
13:FL6121-1F © Resetting © Resetting
14:FL2103 00 Presetting Presetting
Channel 2 Channel 3
Enable Fault Detection Enable Fault Detection
‘Conﬁg Mode: -10~10V(-20000~20000) e ‘Conﬁg Mode: -10~10¥(-20000~20000) e
Output Status OQutput Status
Holding Holding
© Resetting © Resetting
Presetting Presetting
Parameter Value
a ™ Q) Decimal H v

4.  Configuration writing

Step1l When all modules have been configured, click FK1400 > 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.
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ﬁi" Ttools-10 vi.1.010 — 8 X
= File New Project H Save Project & Download Project Q Device Scanning | N NE | ﬁ Firmware Upgrade F Operation Log H‘?A Language @ Help g Tip
[} NewProject Installation Information  — -
[H Device Repository
FK1400
qr FL2002_0016DP ~

1:FL1002_3200D!
2:FL2201_0008DR

FL2003_0032DP
FL2102_0016DN

3:FL2102_0016DN " FL2201 00060R
4:FL4003 4DA % Parameter D PE PE. FL5005_16160P
arameter Do ¥e ¥e.
) e FL5105_16160N
5:FL3003_4AD = ~ Analog Modules
el
6:FL3203_4TC © connect 24 power @ connect device by USB ) selectthe COM in § S5 E2 B8 F13003 4AD
Step 1 Step 2 Step 3 h BE TE.E, FLAD03_4DA
7:FL5005_1616DP - ez ] e i .
- It is necessary to confirm the connection according to the oprating steps in order to correctly co ~ Temperature Modules
8:FL6112_2EI 1 FL3103 4PT .
9:FL2003 0032DP Step 3: Select the correct COM < I >
10:FL5105 1616DN - Com:  cOMS - - = |0 Address Mapping =  Process Monitor  — =
11:FL1002_3200DI
12:FL2002_0016DP
13:FL6121-1EI
14:FL2103_0032DN
5. Address mapping table
Refer to Appendix B Address mapping table description for operation.
¥’ Ttools-10 vi.1.0.10 —a x
= File New Project [B] Save Project g Download Project 52 Device Scanning | G s Firmware Upgrade [ Operation Log =:‘A Language (@) Help [ Tip
] NewProject Installation Information = -
v 7 FK1400 W r200 z fpesisepostony
FL2002_0016D7 ~
L1002 32000 (= L CEE Gl b G T L
2:FL2201_0008DR Consumption: 15.51W Size: W*H*D=300*105"95(mm) @ a Q. %_V
N
3:FL2102_0016DN < 2
A:FL4003 4DA Base ion = Configurati = Wiring Diagram = Network Settings = [T Process Monitor = s
- 02 01,054 15 04, 23 03+ 06 16+ 23 04y 23 03+ 06+ 164 23 04, 23
' Input (81) Output (Bif Inout {Word)  Output (Word) Inout {Word)  Output (Word) Input (Werd)
5:FL3003_ 4AD name offetd ofiat | ot perr offeet 4086 offeat 0% offeet 18
6:FL3203 ATC DL DO Al A0 DI DO Diag
F13203 O T I I R S N S
T:FL5005_1616DP 2 FL2201_0008DR 0~15 0 1
8:FL6112 2EI 3 |FL2102_0016DN 16~31 1 2
B 4 FLA4003_4DA 03 346
9FL200370032DP 5 |FL3003_3AD 0~3 7~10
10:FL5105_1616DN 6 FL3203_4TC 211 1114
11:FL1002 3200DI 7  FL5005_1616DP 3247 32~47 2 2 15
- 8 FLe112_2E1 12~28 412 16~17
12:FL2002_0016DP 9 FL2003_00320P a8~78 34 B
13:FL6121-1El 10 FL5105_1616DN 4863 80~95 3 3 19
11 FL1002_3200D1 6433 45 20
IAFLZ'IUS—OOSZDN 12 |FL2002_0016DP 96~111 ] 21
13 FL6121-1FT 29~39 13~15 2
14 FL2103_0032DN 112~143 7~8 23

6.5.2 Module configuration application example

6.5.2.1 CODESYS configuration example

1. Environment preparation

Perform the configuration operation according to the Ttools-10 setup.

Step1l Poweron the coupler and connect the network cable to the computer.

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.
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Categories Templates

{4 Libraries e 3

{3 Projects o ; 'E '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'-,-:ndesysu\'ork V|

3. Scanning network

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.

Step2 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 > 3 X [ pevice x
= Unated3d . [sean network... ]| can D
- — (] cover - oo
=[E Device (copESYS Control win v3x64) | | emmunication setings | .
= Bl PcLoge Applications
=} Application 5
i) Library Manager Backup and Restore
[ pLc_PRG (PrE)
Fil —
= @ Task Configuration es . [ O ®
=g MainTask (IEC-Tasks) - Gatevay
& pLC_PRG [catevay-1] 0108942-5HM
PLC Settings 1P-Address:
localhost
PLC Shell Select Device %
Users and Groups Select the netwiork path to the controller:
= gy ¢ Gateway-1(scanning...) Device Mame: A | Scan letwork
Access Right;
EESINLE [l 0108942-5HM [0038] 0108542-5HM =
Symbol Rights Device Address:
o038
IEC Objects
Block driver:
Task Deployment uoe
Status Encrypted
‘Communication:
Infarmation ITLS supported
Number of
channels:
4
Serial number:

Messages - Total 0 error(s), 0 waming(s),q

oncel

Description
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4. Adding devices (Add Ethernet, Modbus TCP Master, and Modbus TCP Slave)

After the devices are successfully added, the interface appears as shown below:

B Ethernet configuration

Devices

- 1 X

=Gl Lhtited?d

= ﬂi Device (CODESYS Control Win V3 x64)
=B pLC Logic
=4} Application
m Library Manager
B PLC_PRG (PRE)
= @ Task Configuration
= @ MainTask (IEC-Tasks)
& PLC_PRG

ﬂi Ethernet (Ethernet)

= ﬂi Modbus_TCP_Master (Modbus TCP Master)
ﬂi Modbus_TCP_Slave (Modbus TCP Slave)

-

Click Ethernet (Ethernet) > General > Interfaces to configure the parameters, as shown below.

Devices

'

x [ Device [ Ethernet x (] Modbus TCP_Master

=) Unttied3d
= Device [connected] (CODESYS Contral Win V3 x64)
=80 PLE Logic
=1} Application
i) Library Manager
[ pLc_PrG (PRG)
=-(# Task Configuration
= g8 MainTask (IEC-Tasks)
&) pPLC_PRG

=| @ Ethernet (Ethernet)
= [t Modbus_TCP_Master (Modbus TCP Master)

[ Modbus_TCP_Slave (Modbus TCP Slave)

| o

Interface ‘ujcﬁ 2

=]

m  Modbus TCP slave configuration

1. Configuring the network

L] IP address 192 . 158 . 1 .222
Status Subnet mask 255 . 255 . 255 . O
Default gateway 0.0 .0 .0
Ethernet Device /0 Mapping
[] Adjust operating system settings
Ethernet Device IEC Objects
Infarmation Tt ens
Hame Description IF address "
LAk 3 Realtek PCIe GEE Family Contreller 17216, 167.56
R Eluetooth Device (Personal Area Network) 0.0.0.0
VirtualBox Host—Only Network VirtualBox Host—Orly Ethernet Adepter 192, 168,56, 1
Wheare Hetwork Adepter Wnetl Vivave Virtual Ethernet Adapter for Vinetl 192.168.220. 1 v
IF address 192 168, 1 . 222
Subnet mask 255 . 255 . 265 . O
Default zateway 0.0 0.0
MAC address 20: 7B:02:04:AD: 12
Eanesl

Click ModbusTCP_Slave (Modbus TCP Slave) > General, and set the Slave IP address, Response

timeout, and Port.

Devices

1 X ({ Device [T Ethernet (#  Modbus_TCP_Master
=G Lntitedzs =
= [ Device {CODESYS Control Win V3 x64) | Modbus-TCP
= Bl PLcLogic Modbus Slave Channel Slave IP address 192 .

=1} Application
il Library Manager
[] pLc_prG (PRE)
= Task Configuration
=g MmainTask (IEC-Tasks)
& pLc_PrG
=-[f Ethemet (Ethernet)
= [ Modbus_TCP_Master (Modbus TCP Master)
|ﬁ1 Modbus_TCP_Slave (Modbus TCP Slave)

(] Modbus_Tcp_slave x

Response timeout (ms)
Modbus Slave Init

Port 502
ModbusTCPSlave Parameters

ModbusTCPSlave [EC Objects
Status

Information
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2. Configuring the channel

Step 1 Use the Ttools-10 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.

Base Information Configuration Parameters

Wiring Diagram Network Settings Process Monitor Messages o
02 01,054 15 04, 23 03,06 164 23 1044 23 03,06\ 164 23 04, 23
e Input @) Output (Bit) Input (Ward) Output (Word) Input (Ward) Output (Wrd) Input (Word)
offset:0 offset:0 offset:0 offset:0 offset:4096 offset:4096 offset:8192
DI DO AL AD DI Do Diag
e B S S
2 FL2201_0008DR 0~15 o 1
3 FL2102_0016DN 16~31 1 2
4 FL4003_4DA 0~3 3n6
5 FL3003_4AD 0~3 7~10
6 FL3203_4TC 4~11 11~14
7 FL5005_1616DP 32~47 3247 2 2 15
8 FL6112_2F1 12~28 412 16~17
9 FL2003_0032DP 4879 s t:}
10 FL5105_1616DN 48~63 80~85 3 5 19
11 FL1002_3200D1 64~45 45 20
12 FL2002_0015DP 96~111 6 21
13 FL6121-1F1 29~39 13~18 22
14 FL2103_0032DN 112~143 7~8 23

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 [{] Modbus_TCP_Master (1] Modbus_TCP_Slave x
General MName Access Type Trigger READ Offset Length  Error Handling WRITE Offset Length Comment
Modbus Slave Channel
Modbus Slave Init Channel
Name Channel 0
ModbusTCPSlave Parameters
Access type Read Holding Registers (Function Code 3) ~
ModbusTCPSlave IEC Objects Trigaer Cycic ~| Cycle time (ms) 100
. Comment \ |
Information READ Register
Offset [oxo000 ]
Length 1
Error handling Keep last Value -
WRITE Register
Offset 0x0000
Length 1
Coce
Move Up Move Down

|

Step 3 For the following digital input modules: FL1002_3200DI, FL5005_1616DP, FL5105_1616DN, and
FL1002_3200DI, the DI (Input Bit) function code is 02, and the offset address is 0x00. The address
ranges are 0-31, 32-47, 48-63, and 64-95, totaling 96 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 96, 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 I/0 module address mapping

table.)
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Channel
MName |Channel 0 |
Accesstype | Read Discrete Inputs (Function Code 2) | i
Trigger Cydic w | Cycle time (ms) 100
Comment | |
READ Register
Offset [o |
Length =13
Error handling Keep last Value V
WRITE Register
Offset
Length 0

Conce

Step4 For the digital output modules FL2201_0008DR, FL2102_0016DN, FL5005_1616DP, FL2003_0032DP,
FL5105_1616DN, FL2002_0016DP, and FL2103_0032DN, when using the Output (Word) write
function, the corresponding address range is 0-8, the write register offset is 4096, and the length is 9.
Select Write Multiple Registers (Function Code 16) as the access type to configure Channel 1, as

shown below.

General

Modbus Slave Channel
Modbus Slave Init
ModbusTCPSlave Parameters
ModbusTCPSlave If0 Mapping
ModbusTCPSlave IEC Objects
Status

Information

Name Access Type Trigger READ Offset  Length
0 Channel 0 Read Discrete Inputs (Function Code 02) Cydic, t#100ms 1620000 96
Channel
Accesstype || Write Multole Registers (Function Code 16) | v
Trigger Cydic ~ | Cycletime (ms)
Comment | |
READ Register
offset
Length i

Error handling Keep last Value

Error Handling WRITE Offset
Keep last Value

Length  Comment

WRITE Register
Offset 4058 ]
Length |9
conce
Move Up Move Down Add channel...

#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:

[#] Device

[{] Ethernet

[ Modbus_TCP_Master

(@] mModbus_TCP_Slave x

General

Modbus Slave Channel

Modbus Slave Init

ModbusTCPSlave Parameters

ModbusTCPSlave I/O Mapping

ModbusTCPSlave IEC Objects

W o= o

Name Access Type Trigger READ Offset  Length
Channel 0 Read Discrete Inputs (Function Code 02) Cydic, t#100ms 16#0000 96
Channel 1 Write Multiple Registers (Function Code 16) Cydlic, t¥100ms

Channel 2 Read Input Registers (Function Code 04) Cydlic, t#100ms 1620000 40
Channel 3 Write Multiple Registers (Function Code 16) Cydic, t#100ms

Channel 4 Read Input Registers (Function Code 04) Cydic, t£100ms 1622000 24

Error Handling WRITE Offset  Length  Comment
Keep last Value

1621000 9
Keep last Value

1820000 14

Keep last Value
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5. Verifying

Step 1 On the left side of the Modbus_TCP_Slave page, click ModbusTCPSlave I/O Mapping to monitor the
I/0 modules. In the lower-right corner of the interface, select Enabled 1 for Always update
variables, as shown below.

([ Deviee [0 Ethernet

General

Modbus Slave Channel

Modhus Slave Init

ModbusTCPS|ave Parameters
[

ModbusTCPSlave TEC Objects

Status

Information

[{ Modbus_TCP_Master

[ Modbus_TcP_slave x

Find Filter Show all ~ &k Add FB for IO Channel.. = Go to Instance
Variable Mapping Channel  Address  Type Unit  Description
+ 4 Channel 0 %IB0 ARRAY [0.. 1] OF BYTE Read Discrete Inputs
+ 5 Channel 1 %QWO  ARRAY [0..8] OF WORD Write Multiple Registers
+- 4 Channel 2 %IWs ARRAY [0..35] OF WORD Read Input Registers
+ " Channel3  ™QWS  ARRAY [0..13] OF WORD Write Multiple Registers
+ % Channel 4 %IW46  ARRAY [0..23] OF WORD Read Input Registers

ResetMapping  Alviays updatevariables Enah\edl(usebusq«detaslenntusadmanyEsk)\I’

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.

Step4 On the menu bar, click Online > Multiple Download, select Always perform a full download, and

click OK.

Step 5 Click the starticon to perform the verification test.

Output verification: modify the output values and observe the results:

General Find Filter Show all = &b Add FB for 10 Channel... Go to Instance
Modbus Slave Channel Variable Mapping Channel Address Type Current Value Prepared Value Unit  Description
o ] Channel 0 %IB0 ARRAY [0...11] OF BYTE Read Discrete Inputs

Modbus Slave Init = " Channel 1 %QUI0 ARRAY [0..5] OF WORD VUrite Multiple Registers

E o ] Channel 1[0] %RQW0 WORD ] 01000
ModbusTCPSlave Parameters +-"g Channel 1[1]  %QW1 WORD 0 0x1001

r

ModbusTCPSlave [JO Mapping + " Channel 1[2] QW2 WORD 0 0x1002

] Channel 1[3]  %QW3 WORD 0 0x1003
ModbusTCPSlave [EC Objects +- T Channel 104 Qw4 WORD 0 w1004

E ] Channel 1[5] QWS WORD ] 01005
Status +- " Channel 1[6]  %QW6 WORD 0 0x1005
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6.5.2.2 Modbus Poll example

1. Environment preparation

Perform the configuration operation according to the Ttools-10 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

Step1l Openthe Modbus Poll software. The main interface is displayed as follows.

W) Madhus Poll - Mkpal r
Fle Edit Coencoion Soup Fumtioes Dhplap View Windew  Holp

ODFEE & » == 2 10506161617 222 [Te0 | § K

[ petpadin

Tw=lrErr={ki0=1F=14 3R = 10ms

40 connestion
Llas oopon

For Halp press Fi. [192.158.1.95]: 507

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.

"No Connection": Indicates that the connection has not been established.

Step2 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.

%} Modbus Poll - Mbpolli — m] *
File Edit Connection Setup Functions Display View Window Help
DEES %™ |- & 1| 05061518 12 92 22 100l @ 60

Connection Setup X
Mbpolll
Tx=0:Emr=0:ID=1:F = 15: SR = 10ms| crnectn
Mo connection | Modbus TERAR ]
2 Cancel N
Alias 00000 Serial Settings |—‘ Alias oo™
0 [cam Mot
PRTU CAsSCH
1 0 9600 Bawd . .
£ 0 Response Timeout
3 0 == 1000 [ms]
; 0
3 0 Delay Between Polls
0 o
6 0 v
< Remote Modbus Server > .
IP Address or Node Mame
[192.168.1.25 v
Server Poit Connect Timeout @ IPvd

sl

For Help, press F1. [192.168.1.25]: 502
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Step 3 After the connection is successful, the Tx value will continuously increase. The interface is shown

3.

below.
W ticdl

File Edit Cormmection Sstup

Ded& x|M =&

Functions Display View Window Help

I |os 0615 1617 22 23 TC .| § W

Mbpolll
|_|f:-:=14T3Err=u' ID=1:F =15 SR = 10ms

Alias 00000 Aliag

g

:

=

| o [~ o | & [ ]|= =
oo o oo oo oo
2 a8 a o a o a o

=RE-NE-RE-NE-N-NE-N - R - -

Far Help, press F1.

[192,168.1.25]; 502

Channel configuration and monitoring

Step 1 With the Ttools-10 software, you can view the 1/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.

ThEED:02 THEGE:01. 05 15 Thigas:04. 23
£ Input @ltl Ouu:mlt {Bit) Input Mur@

offseti0 offset:0 offset:0
DI Do AL

1

2 FL2201_000SDR O~15

3 FL2102_0018DN 18~31

4 FL4003_4DA

5 FL3003_3AD 0~3

B FL3203_4TC 41l

7 FL5005_1616DP 32~47 32~47

8 FlLe112_2FI 12~28

9 FL2003_00320P 48~79

10 FL5105_1615DN 48~63 80~95

11 FL1002_3200D1 £4~95

12 FL2002_0015DP 95~111

13 FL6121-1ET 2939

14 FL2103_0032DMN 112~143

THED:03 06+ 16+ 23 THEGIE:04. 23 THEE:03 . 06+ 15+ 23

Qutput (Word) Input (Word) Qutput {Word)
offseti0 offset: 4096 offset: 4096
AD DI Do

0n3
2 2
48
=
3 5
4n5
5
313
78

Step 2 Based on the table above, configure the channels sequentially.

Function code 2, Input (Bit) offset: 0, length: 96

Read/Write Definition

Slave ID:

X

Functior: | 02 Read Discrete Inputs (18] | |

Cancel |

Address: l:l

Cuantity:

Scan Rate: [mz]

Dizable
[ Readfwrite Disabled
[ Disable on emror
Wi

Rows

Pratocol address. E.g. 10011 - 10

Apply

Read write Once

@1 20 O&0 O100 CFitte Quantity

[ Hide iz Columnz
[ Address in Cel

[JPLC Addresses (Base 1)
[ Envan/Draniel Mode

ThEcaS:04. 23
Input {Word)
offset:8192
Diag

11

14

16~17

202606 (V1.4)

279



INVT Flex Series 1/0 System

Configuration

®  Function code 15, Output (Bit) offset: 0, length: 144

Slave ID: oK
Function: | 15'rite Multiple Coils ~ Cancel
Address: l:l Protocol address. E.g. 10011 -» 10
Quantity:
Scan Fate: [rnz] Apply
Dizable
[ ReadMwfrite Disabled
[]Disable on ermror Read/wiite Once
Wiew
Rows
@10 O20 50 (100 O Fitto Guantity
[ Hide Alias Caluring [ PLC Addresses (Base 1)
[ &ddress in Cell [CTEmron D aniel Mode

®  Function code 04, Input (Word) offset: 0, length: 40

Slave 1D: Ok
Function; | 04 Read Input Registers (3] w Cancel
Address: l:l Pratocol address. E.g. 20017 -+ 10
Quantity:
Sean Rate: [ms] Apply
Dizable
[ Read/wfite Disabled
[ Dizable an eror ReadAwfite Once
g
Rows
@10 Q20 (50 (100 O Fitto Quantity
] Hide &liaz Calumng I PLC Addresses (Baze 1)
[ Address in Cell ] EnrondD aniel Made

®  Function code 16, Output (Word) offset: 0, length: 14

Slave ID: oK
Functior: || 16 /it Multiple Registers ~ Cancel
Adddress: I:I Protocol address. E.g. 40011 - 10
Quantity:
Scan Rate |10 [mz] Apply
Dizable
] Read/wiite Disabled
[ Disable on emcr ReadAwfite Once
igw
Rows
@10 O20 O50 100 O Fitto Quatin
[ Hide &liaz Columns I PLE Addresses [Baze 11
[ &ddress in Cell [ EnronsDraniel Mode

#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
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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: 24

Read/Write Definition

Slave |0 ok,
Function: |U4 Fiead Input Registers [3x] V| | Canicel |
Address: Protocol address. E.g. 30077 -+ 10
Quartiy:

ceanpa [0 |

IX

Dizable
[] ReadMwiite Disabled
[] Dizable on emor Read/wiite Dnce
Wiew
Rowsz
@10 2 O50 (O100 O)Fit to Quantity
[ Hide Aliaz Columns [CJPLC Addresses (Baze 1)
[ &ddress in Cell [ Enron/D aniel Mode

The final result is shown in the figure below:

W s | Mzl s "
in LAb Coenasise Lenp Laesize Uiray Wee Wedse s
I ke ¥ T ™I 05 0R 5 TR TEE ¥ W

LG T [ e N
[lx= &t e = = T E = VB SR e o= 2000 O G0 17 12 51 e
| | s sz s Him e | s | Ak [ ke W W 03320 i) e
a [ [ | " n n 3
1 P [ ] o ' 0 [ 3
2 o u u a 3 o o 2
3 o [] ] A M u M
4 o " a 4 B L] L) E
ki o n a k| 5| 9 L] n L
[ o 0 «|||= E| ] n a
h MiIB
& et =)
1 - Bl - L 1 - U S ms (5 Wl S e
LU LT
| aias | ks g i waan
n I EARL n s wang
1 B s L L
H 4 v u v
) -1 v u L
ol mm o ) L
B i [ [
o 16334 o L
i 17 ] [
s s v u
B 171 3 ]
[ Mg ElEl ]

[I3= i b = 000 = 1 F = 35K = s

aiar sl i | el A aaw 5
] v :
1 v u
: q v v
B a n 3
ol a " 3
B 2 5 I
5 : i
: f : .
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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 1/0 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
system

Windows 7, Windows 10

Communication
. UsB
interface

Power supply [24V

FL1001-1600DI, FL1002-3200DI, FL2002-0016DP, FL2003-0032DP, FL2102-0016DN,
FL2103-0032DN, FL2201-0008DR, FL3003-4AD, FL3103-4PT, FL3203-4TC, FL3321,
FL3322, FL3404-8ADV, FL3504-8ADI, FL4003-4DA, FL5005-1616DP, FL5105-1616DN,
FL6002-2ES, FL6112-2El, FL6121-1EIl, FL6121-1El_DF, FL7002, FL7102, FL7200

Module

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  Creatinganew 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.
W Ttools-10 vi.i.0s8

= File H Save Project & Download Project QDeviceScanning | T J |=‘!‘Firmware Upgrade [ Operation

Installation Information =

% New Project

* Project Name:

MNewPraject

* Save Path:

| Ch\Users\Administrator\Documents | Select

Base Information — mm Settings — 10 ¢

B Openingan existing project

Step 1 Click File > Open Project.

W Ttools-10 vi.i.0s

— File rﬁ New Project @ Save Project l'A Download Project Q Dev

E;‘ New Project
Save
E Save As

\“"'h__

Installation Information =

v

Base Information  — [EEEOULNELTL R
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Step 2 Inthe pop-up window, select the project to be opened and click OK to load the existing project.
‘ﬁ‘ Ttools-10 vii.os

— File

Installation Information

[E3 New Project H Save Project * Download Project Q Device Scanning | T S \ ﬁ Firmware Upgrade H Opi

W X
B > R > 3o U= 2
|n v FEwiEE - M @
Ttools IO VIO A w2 - s PN "
m‘% unuueas ST
Untitled4 ol
@& OneDrive UntitledS i
= e Entft:e:‘f}{ iw::—
ntitles prat =3
B Untitleds prat=3
=B Untitledd i
T Untitled0 i
¥ FE Untitled11 -t
b ER Untitled12 i
W =E Untitled13 ol
i © B Untitled14 i
v 2024/10/14 1419 INVTPRJ S 106 KB v
-
BN [ScanNewProjectinvpr +| [invtpr) v
FIFF(0) B

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.

S’ Ttools-10 vi.i.0s

— File New Project B Save Project g Download Pruject

[ ScanNewProject

~ FK1300
1:FL6112_2El
2:FL6121-1El
3:FL1002_3200DI
4:FL2002_0016DP
5:FL5005_1616DP
6:FL3003_4AD
7:FL4003_4DA
8:FL3103_4PT

~

9:FL3203_4TC

vice ScanningX N (|, |
/ @

Information

 Device Scanning

(1 Connect 24V power. Connect device by US Select the COM in ComboBox
Step Step Step

artad according to the procedure to pr’nper’\y scan for module configurations. ()

~| | Refresh Get Config

Confirm device is co

Step 3: Select the correct COM

Com: com3
slot Module Hame Module Fumber FFGA i @
3 0 ali i V104
1 FLA112_2ET 163165081 ¥io1 i
2 FL&121-1ET 0x163160B0 ¥iio vl
3 FL1002_3200D1 0x16315053 V104 Ll
1 FLZ002_O0160F | 0x1831505A V101 v
1 FI6005_16160F 16316072 V104 i
6 FL3003_4AD 0x16315081 ¥iio il
7 FLAOO3_4DA 0x16315089 ¥1in Ll
8 FL3103_4PT Dx16315041 vi0z v
9 FL3203_4TC 16316042 ¥io1 i

e TS

wn Language

Hr

~ Ac

~ Diy

Proce:
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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.

Tf‘ Ttools-10 vi.1.0s8

= File New Project [&] Save Project ;‘4 Download Project Q Device Scanning \ N G | '.-!‘ Firmware Upgrade ﬂ Operation Log | @ Langua;

YA
[l ScanNewProject Installation Information =
> EP FK1300 ’ FK1300
v EP FK1300
1:FL6112_2EI
2:FL6121-1EI

3:FL1002_3200DI
4:FL2002_0016DP
5:FL5005_1616DP
6:FL3003_4AD
7:FL4003_4DA

8:FL3103_4PT Base Information = AL o Witing Dingram = Network Sattings B 10'Addiess Mapping

9:FL3203_4TC

G

2%
FE
e
e
FF
bl
W.
%
=

B
Ao

Consumption: 9.14W Size: W*H*D=162.5*105*95(mm) 0 ox1

7.3.3 Module management

B Adding a module

To add a module, double-click the corresponding module in the Device Repository or drag the module into
the software view.

$’ Ttools-10 vi.ios —a >
= File New Project [ Save Project 5‘4 Download Project 42 Device Scanning | ™ G | &8 Firmware Upgrade [ Operation Log | 5,‘,{ Language @ Help Tip
I ScanNewproject
> EP FK1300 ' FK1300 [ Device Repository
~ Adapters
v EP FK1300 w
1:FL6112_2EI FK1200
FK1300
2:FL6121-1EI

FK1400
FK1500
FK1600

~ Digital Modules

FL1001_1600D!
FL1002_3200DI1

3:FL1002_3200DI
4:FL2002_0016DP
5:FL5005_1616DP
6:FL3003_4AD

PEEEEEEEEE D
LR EEREREEE D

Consumption: 9.14W Size: W'H'D=162.5*105"95(mm) D x1 FL2002.00150P
7:FL4003_4DA 12002 NN2oND
- < >
8:FL3103_4PT Base ion = | Configurat = Wiing Diagram =  Network Settings = 10 Address Mapping = Process Monitor =

9:FL3203_4TC
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®  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.

‘ﬁ‘ Ttools-10 vi.1.0s8

— File New Project H Save Project & Download Project Q Device Scanning@@

[y ScanNewProject

> EP FK1300

~ EP FK1300
1:FL6112_2E
2:FL6121-1El
3:FL1002_3200D!
4:FL2002_0016DP
6:FL3003 4AD
7:FL4003 4DA
8:FL3103 4PT
9:FL3203 4TC

R 1300

Consumption: 9.14W

Base Information
Channel 0

Filter O 1000

00 Output Status

B Deleting a module

¥

Firmware Upgrade E

[
a=

77
T
£
5
FF

§

R FFEFFEEE D
S EEEEEEEE D
LB FERREREE T
R FERREEEE 0

Size: W*H*D=162.5*105*95(mm)

Configuration Parameters — Wiring Diagram  — MNetwork Settings

[10ps]

01 Qutput Status 02 Qutput Status 03 Qutp

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 me

‘W Ttools-10 vi.1.08
= File

[ ScanNewProject

nu.

New Project H Save Project & Download Project Q Device Scanning \ s S \ '.-‘! Firmware Upgrade ﬂ O

Installation Information

> EP FK1300 ¥ rx1300
v EP FK1300
1:FL6112_2EI
2:FL6121-1El gg%
3:FL1002_3200DI 8 ¥E 7
LS FE B
4:FL2002_0016DP T % B%
_ e e e
| SrLS0s | e man
Online L 5% T8 58
6:FL3003 4 Nede Address T
) - Download to Device n: 9.14W Size: WH™D=162.57105"95({mm)
7:FL4003 4 Export EDS
8:FL3103 4 Mave Up lﬂation —  Configuration Parametsrs —  Wiring Diagram — Netwark Settings
9:FL3203 4 Move Down
- Rename
Copy Ctrl+C 1000 | [10us]
Paste Ctrl+V
TR TaEm PutStatus 01 Output Status 02 Output Status 03 Output !
Helding Holding Heolding Holding
Resetting Resetting Resetting Resettir
© Presetting | £ o © Presetting | £ o © Presetting | £ O Presetti
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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.

§’ Ttools-10 viiose =

= ¢ Ezele Beroe & ITers Qesms | 4 | |8 Besie B sees | §es @ =
[ ScanNewProject
v EP FK1300 H e
- meE
1:FL6T12_2F K100
2:FL6121-1EI FK1200
| FK1300
3:FL1002_3200DI . e /1200
4:FL2002_0016DP g i FK1500
5:FL5005_1616DP Fo ke e e I
] e FE v oF
ZRRes
TFLAOOS’ADA T - - FLZDDZ-DmﬁDP
=) 1 9.14W BR~ : WH'D=162.5"105"95 { 1 0 -
8:FL3103_4PT S ® / =R (mm) b FL2003_0032DP
FF13203_4TC zxze - I 2E5 - mmaE - opiess - ELl - g8 -
#igo WEE A
g0 1000 2] rops)
00 f5i1t5 01 ks 02 SIS 03 It RS
s = e wsEt
GHEE GHEE GHEE GHEE
O SHFSE [ race O SHESE [ Face O SHFESE [ Farce O SHFEE [ Farce
04 BILF 05 Bt 06 IR 07 It EEEHET
== == R R

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.

W‘ Ttools-10 vi.1.08

= File New Project H Save Project Download Proje Q Device Scanning \ N Jo \'_-‘! Firmware Upgrade F Operation Log |€-=A Lang

[ ScanNewProject

Installation Information

> &P FK1300 W rciz00
v EP FK1300
1:FL6112 2EI  Parameter Download X
2:FL6121-1El
3:FL1002_3200D1 o Connect 24V power e Connect device by USB e Select the COM in
£FL2002 0016DP Step 1 Step 2 Step 3
= It is necessary to confirm the connection according to the operating steps in order to correctly co
5:FL5005_1616DP
6:FL3003_4AD Step 3: Select the correct COM -
c ti @
7:FLA003_4DA SRR o [coma o] | Refresh .
. [©)]
8:FL31 03—4PT Base Infory @ ddress Mapping
9:FL3203_4TC
- Channel 0 se
Filter 0
00 Qut
Holding Holding Holding Holding
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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.

‘W Ttools-10 vi.1.0s8
— File MNew Project a Save Project & Download Project Q Den

A ScanNewProject |_installation Information [

> EP FK1300 @ 1300

m Online

1:FL6 Download to Device

-

Mowve Up
3:FL1 Mowve Down
4:FL2 Rename
5FLS Copy Ctrl+C

Paste Ctrl+V
6:FL3 Delete Delete

Tohsumption: 9.14W Size: W

7:FL4005_4DA
8:FL31 03_4PT Base Information —  Configuration P

9:FL3203_4TC

Step 2 Inthe pop-up window, enter the product name and product code, and then click Export EDS...

W’ Ttools-10 vi.1.0s

§ Export EDS

ﬁ ScanNewProject Installation Information
4:FL2002_0016DP
- Yendor |chenzhen INVT electromic co.,ltd

> EP FK1300 & rxiz00
5:FL5005_1616DP o

v ™ FK1300
6:FL3003_4AD Progel [EEED

= File MNew Project H Save Project & Download Project Q Device Scanning | N S | ﬂ‘ Firmware Upgrade E Operation Log
T:FL6T12_2EI
2:FL6121-1El
Consumption: 9.14W Co 501
7:FL4003_4DA
S:FL3103—4PT Base Information — Min Rev |1 > Export EDS = 10 Addre

— O
3:FL1002_3200DI
9:FL3203_4TC /4

Maj Rev |1

Step 3 Select an appropriate save path.
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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.

— o

@ welp D 7

$’ Ttools-10 vi.i0s

= File New Project H Save Project L‘A Download Project Q Device Scanning | N N ! Firmware Upgrade™jgl, Operation Log \

Installation Information =

{g'-,i Language

E Device Repository

W Firmware Upgrade / %
‘, Adapter Upgrade Module Upgrade
o Connect device by USB a Connect 24V power e select the COM © select the fimware
Step 1 o Step 2 @ Step 3 ® Step 4 @
Before proceeding with the third step, confirm that the device has completed the first two steps.
Step 3: Select the correct COM
Com
[coms | [ Refresh |

Step 4: Select the fequired firmware

Adapter Firmware:

|

| C\Users\Administrator\Documents\FK1300_EIP_Coupler MCU_V10200_20240611.bin

@

Process Monitor  —

[©]

¥’ Ttools-10 viios

= File New Project H Save Project L‘A Download Project Q Device Scanning \ A J ﬁ Firmware Upgrade Operation Log |

[ ScanNewProject Installation Information O

45} Language

> EP FK1300 ' Firmware Upgrade ¥ x | E Devic
~ Adapter
v 7 FK1300 Adapter Upgrade OOO Module Upgrade EK11
1:FL6112_2El FKi
- Connect 24V power Connect device by USB Select the COM Select the firmware -
P Y FK1
2FL6121-1EI Step 1 Step 2 ® Step 3 Step 4 @ FKi2
3:FL1002_3200D! Confirm the device is connected according to the operating steps to correctly burn the firmware. FRIZ
FK1¢
4:FL2002 0016DP Step 3: Select the correct COM Step 4: Select the required firmware ..
Digital b
= " - Digital
5:FL5005 1616DP Com: |COM3 | | Refresh FW: [cAUsers\Administrator\Documents\DP_V106bit || Select.. gFLm
6:FL3003 4AD %‘;l;de Upgradeable Slot f\i:ﬁer Module Feme Module Number  FPGA @ @ FL1
L0 408 O s
B FI2n
- I:‘ ZHFLE1Z1-1ET 1 FLE11Z_ZET Oyl 6316051 101 Vo <
8:FL3103_4PT [J  s4FLL00Z_320001 2 FL6121-1ET (16316080 viin i Process Mo
3 FL100Z_32000T Ox1 6316063 v104 Vo
9:FL3203_4TC HFLADE QOISIE ey , i
E#FLE\ _16160F 4 FL2002_00160F O3l 6316084 101 Vo
D G#FL3003_4AD & FLEO0S_18160F Os1 6316072 vi04 Vo
D THFLAOOZ_40A & FL3003_4aD Ox16315081 vii0 Vo
O  e#4FL3103_4PT 7 FLADO3_4DA 016315089 Y110 v
O  o#rL3zo3_mc & FL3103_4FT 16315041 10z v
£} FL3203_4TC 016315042 101 v
@

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.
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#Note: Currently, only coupler firmware upgrade is supported, and module firmware upgrade is not
supported yet.

7.5.2 Log viewing and updating

m  Viewinglogs
The log records key operation information such as parameter changes and module connections.
m" Ttools-10 vi.1.08

— File New Project H Save Project L"A Download Project Q Device Scanning \ N J \ ﬁ Firmware Upgrade F Operation Log % Language
[ ScanNewProject Installation| 4 Log X
= 2024-10-14 13:31:33 913 : FFEH: FL2002_00160F - E
> Em FK1300 1? FK132024—10—14 13:31:33 513 ﬁﬁiég: FL5005_1 616DF

T - 4 2024-10-14 13:31:33 913 - FFEIFH: FLI003_44D
[Online] FK1300 2024-10-14 13:31:33 913 : {HEEH: FL4OGI_40A

2024-10-14 13:31:33 913 - FEIGE: FL3103_4FT

IH‘G”Z}EI 2024-10-14 13:31:33 913 : FHFIEHF: FL3203_4TC
. _ 2024-10-14 13:34:45 916 © PEHECONINS
2:FLe121-1EI 2024-10-14 14:67:48 010 - HEFScanHewProjeat
. 2024-10-14 15:10:02 631 : FHFEH: FEI300
3:FL1002_3200D 2024-10-14 15:10:02 31 ; 3404 FLs112 26T
. 2024-10-14 16:10:02 631 - FHHIFH: FLE121-1ET
4:FL2002 0016DP 2024-10-14 16:10:02 646 : $FHHIBH: FLIOD2_32000T -
. 2024-10-14 15:10:02 848 - F4EIR%: FL2002_001EDF
S'FLSOUSJM ebp 2024-10-14 15:10:02 646 : FIHHIR%E: FLS005_16160F
6:FL3003 4AD 2024-10-14 15:10:02 648 : $HRIEE: FLIOI_4AD .
a - e . [2024-10-14 16:10:02 648 © $FHER: FLAO03_4DA D w1
. QNsUMPtioNono,—10-14 16:10:02 628 © TFIRHE: FLI03_4PT & ox
7:FLA003_4DA 2024-10-14 15:10:02 646 © $3HEIRE: FLI203 4TC <
8:FL3103 4PT 2024-10-14 15:37.28 515 - THEH EEROCE
- — Base Inform|2024-10-14 15:32:30 578 © SewNewProjeet FERZHEN FKI300 FRTH Address Mapping  — .ﬂ
. [2024-10-14 17:63:20 578 : Seamning: FE1300
9:FL3203.4TC Input: 2024-10-14 17:53:20 978 © Scanning: FLA112_ZET

2024-10-14 17:53:20 979 © Scanning: FL&121-1EI
—{2024-10-14 17:83:20 878 : Scanning: FLIODZ_3200D1
2024~10-14 17:63:20 978 : Scanning: FL200Z_00LGDF
2024=10-14 17:53:20 978 . Scanning: FLS00S_1616DF
2024-10-14 17:53:20 978 : Scanning: FL3003_4AD
2024-10-14 17:63:20 993 © Scanning: FLAD03_4DA
[2024-10-14 17:53:21 003 : Seanning: FL3103_4FT
2024-10-14 17:63:21 009 : Scenning: FL3203_4TC
2024-10-14 18:03:12 485 © Cormect COMI Meni tor

name

B Checking for updates
The latest version information of Ttools-I0 can be obtained online in the About Ttools-l0 section.
Download and install the updated version.

'Ti’ Ttools-I0 vi.1.08 — @ X

= File New Project [@) Save Project L‘A Download Project Q Device Scanning \ NV \ =! Firmware Upgrade B Operation Log

Language (®) Help [J] Tip

(2) Tools-i0 Help

[ ScanNewProject Installation Information
E Devicg 0 About Ttools-10

> EP FK1300 FK1300 [Onli \
p ’ [Online] ~ Adapters

W, [Online] FK1300 FK1100

1:FL6112_2E1 FK1200

FK1300

2:FL6121-1EI o B FK1400

3:FL1002_3200DI TR FK1500

: gg FK1600

4:FL2002_0016DP fspad ~ Digital Modules

5:FL5005_1616DP &% FL1001_1600DI

&
L3l

L3l

FL1002_3200D!1

6:FL3003_4AD
= FL2002_0016DP

Consumption: 9.14W Size: W*H*D=162.5*105*95(mm) x1 -
7:FL4003 4DA F150N2 NNOND Y
- < >
8:FL3103_4PT Base Information = Configuration Parameters =  Wiring Diagram = Network Settings = 10 Address Mapping = I
9:FL3203 4TC e
name Value DataType
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‘ﬁ‘ Ttools-10 vi.1.0.8

New Project H Save Project & Download Project Q Device Seanning | AN \b | '_-‘! Firmware Upgrade E Operation Log

= File

[ ScanNewProject
> EP FK1300

v ™ [Online] FK1300

¥a Language

W About

i

1:FL6112_2E]
2:FL6121-1El
3:FL1002_3200D!
4:FL2002_0016DP
5:FL5005_1616DP
6:FL3003_4AD
7:FL4003_4DA
8:FL3103_4PT
9:FL3203_4TC

-

.Ti' Ttools-10

G=1>

Copyright © 2002~2024 by INVT company. All rights reserved.

x

7.6 Online monitoring and signal diagnostics

7.6.1 Starting and exiting online monitoring

B Starting online monitoring

Br

- Ac

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.

'I? Ttools-10 vi.1.08

New Project H Save Project & Download Project Q Device Scanning | s J | '.-‘!‘ Firmware Upgrade E !

Installation Information

[ ScanNewProject

> EIP FK1300

~ T FK1300
1:FL6112 2Kl
2:FL6121-1El

3:FL1002_3200C
4:FL2002_0016C
5:FL5005_16160
6:FL3003_4AD

@ rFx1z00
e

Download to Device

Export EDS

Move Up

Move Down

Rename

Copy Ctrl+C
Paste Ctrl+V
Delete Delete

AW

7:FL4003_4DA
8:FL3103_4PT
9:FL3203 4TC

=

Base Information
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e
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e
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Network Settings
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‘W Ttools-10 vi.1.038

— File

[ ScanNewProject

> EIP FK1300

v ™ FK1300

1:FL&6112_2E!
2:FL6121-1EI
3:FL1002_3200DI
4:FL2002 0016DP
5:FL5005_1616DP
6:FL3003_4AD
T:FL4003_4DA
8:FL3103_4PT
9:FL3205_4TC

@ rrazo0

New Project [B] Save Project y Download Project £2) Device Scanning | A G =B Firmware Upgrade B Operation Log |

Installation Information

Consumptia

Base Inforn

W Connect coupler X
@ connect 24v power © connect device by USB © select the COMin
Step 1 Step 2 Step 3

Step 3: Select the correct COM

It is necessary to confirm the connection according to the operating steps in order to correctly co

Com v Refresh

Refresh cycle = “ ddress

™ T

B Exiting online monitoring

Right-click the coupler/module in the project tree and choose Offline to stop online monitoring.

$’ Ttools-10 1

[ ScanNewProject
> EIP FK1300

.1.0.8

v -7 [Online] iggw=s

1:FL6112 2
2:FL6121-
3:FL1002_3
4:FL2002 |
5:FL5005_
6:FL3005_4

Download to Device

Export EDS
Move Up
Mowve Down
Rename

Copy
Paste

Delete

= File New Project [& Save Project i Download Project 9 Device Scanning | NG el

Installation Information =

 FK1300 [Online]

7:FL4005_4DA
8:FL3105 4PT
9:FL3203_4TC

e e o
FE 5% T e
Ctrl+C & % & T
Crl+v | | & T
Delete
rrsarmprion: 9.74W Size: W*H*D'=162.5*105*95(mm)
Base Information —  Configuration Parameters — Wiring Diagrar
Input:
name Value DataType
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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.

W’ Ttools-10 viios =
File New Project H Save Project &4 Download Project Q Device Scanning \ ™ L | ﬂ Firmware Upgrade E QOperation Log |E-=R Language @ Help E

[ ScanNewProject nstallation Information
> EP FK1300 §F rrx1300 [Online]
~ EP [Online] FK1300
1:FL6112_2EI
3:FL1002_3200DI
4:FL2002_0016DP
5:FL5005_1616DP

E Device Repository
~ Adapters
FK1100
FK1200
FK1300
FIC1400
FK1500
FK1600
~ Digital Modules
FL1001_1600D1

FL1002_3200D1
6FL3003’4AD FLEDDED[H 6DP
Consumption: 9.14W Size: W*H*D=162.5"105"95(mm) x1 -
7:FL4003 4DA FI 20N2 NN22ND
- <

8:FL3103_4PT Base Information Configuration Parameters Wiring Diagram Network Settings 10 Address Mapping @_
9:FL3203_4TC

Input:
name Value DataType
Cnt status uintis
Forward tur. bit
Reverse Flag bit
bit

bit

0

o

0
Overflow flag |0
Underfiow fiag |0
L0 Latch Done |0 bit.
LilatchDone |0 bit.
Cntval 0 int32
Cnt Latcho val o int32

0

CntLatchlval int32

7.7 EtherCAT functions and communication commissioning

7.7.1 Communication basic verification

The FK1100-ECT Coupler is an EtherCAT coupler. Through this coupler, the Flex series expansion modules
can be integrated into a high-speed EtherCAT network. This enables different types of Flex 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
PWR Off Coupler 24V power power connection

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
RUN node address mapping is correct
Check system consistency
EtherCAT . . .
. L . Optimize SDO transfer cycle; if SDO data volume is
Blinking|communication not in . .
OP state large and master performance is insufficient, slave
may remain in Pre-Operational state for a long time
The coupler performs automatic scanning to verify
i ) whether the scanned physical configuration matches the
. Configuration ) .
SF Blinking actual  hardware  configuration and  network

mismatch ) . .
configuration, and determines whether module damage

exists
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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

0x0000-0x0FFF Data type
0x1000-0x1FFF EtherCAT standard communication object dictionary
0x2000-0x5FFF Manufacturer defined parameters

TxPDO, used to map the output process data of the expansion
0x6000-0x6FFF

module.

RxPDO, used to map the input process data of the expansion
0x7000-0x7FFF module

SDO, used for parameter configuration and status feedback of
the expansion module.
0xFO00-0xFFFF Device description area, coupler configuration object dictionary

0x8000-0x8FFF

B Module index dynamic allocation rules:

Each Flex expansion module connected downstream of the FK1100-ECT Coupler is treated as an
independent module unit. Module configuration parameters, process data (RxPDO/TxPDO), and SDO
commands are all 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 Flex expansion module has a predefined base value (see Table 7-1).

Type Calculation formula Offset Example (slot n)
RxPDO mapping | Basevalue+n X 0x01 lbyte |0x1600+n — 0x161F (n=31)
TxPDO mapping | Basevalue+n X 0x01 1byte |0x1A00+n — Ox1A1F (n=31)

TxPDO parameter | Base value + n X 0x80 128 byte [0x6000+n X 0x80 — 0x6F80 (n=31)
RxPDO parameter | Base value +n X 0x80 128 byte [0x7000+n X 0x80 — 0x7F80 (n=31)
SDO parameter | Basevalue+n X 0x80 128 byte |0x8000+n X 0x80 — 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 0x8FFF; exceeding this range may cause communication errors.

Table 7-1 Object dictionary base value distribution for Flex series

Object dictionary
Module RxPDO TxPDO TxPDO RxPDO _SDO . SDO status
mapping | mapping | parameter | parameter configuration parameter
parameter
FL1001-1600DlI - 0x1A00 0x6001 - 0x8001 0x8078
FL1002-3200DI - 0x1A00 0x6002 - 0x8002 0x8078
FL2201-0008DR| 0x1600 0x1A00 0x6004 0x7004 0x8004 0x8078
FL2102-0016DN| 0x1600 0x1A00 0x6005 0x7005 0x8005 0x8078
FL2002-0016DP| 0x1600 0x1A00 0x6005 0x7005 0x8005 0x8078
FL3003-4AD - 0x1A00 0x6015 - 0x8015 0x8078
FL4003-4DA 0x1600 0x1A00 0x6019 0x7019 0x8019 0x8078
FL3103-4PT - 0x1A00 0x6029 - 0x8029 0x8078
FL3203-4TC - 0x1A00 0x602D - 0x802D 0x8078
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For example, the actual configuration is as follows.
FK1100_ECT_Coupler + FL1001-1600DI + FL2102-0016DN + FL3003-4AD + FL4003-4DA + FL3203-4TC

According to the object dictionary allocation rules, the object dictionary for this configuration is as follows.

Object dictionary
Module RxPDO | TxPDO TxPDO RxPDO ,SDO . SDO status
mapping|mapping| parameter (parameter configuration parameter
parameter
FL1001-1600DI slot 0 - 0x1A00 0x6001 - 0x8001 0x8078
FL2102-0016DN slot 1 | 0x1601 | Ox1A01 0x6085 0x7085 0x8085 0x80F8
FL3003-4AD slot 2 - 0x1A02 0x6115 - 0x8115 0x8178
FL4003-4DA slot 3 0x1603 | 0x1A03 0x6199 0x7199 0x8199 0x81F8
FL3203-4TCslot 4 - 0x1A04 0x622D - 0x822D 0x8278

7.7.3 Scanning function application and configuration verification

The internal backplane bus protocol stack of the FK1100_ECT_Coupler has an automatic scanning function
for modules. Flex series modules can be identified and configuration-verified through the automatic
scanning mechanism of the FK1100_ECT_Coupler. The workflow is as follows:

1.  Module identification mechanism
® Each Flex series expansion module has a unique 32-bit device identification code.

® During coupler power-on initialization, the FK1100_ECT_Coupler queries the identification codes
sequentially according to slot order (Slot 0-Slot 31).

® The obtained results are written to the object dictionary index 0xF050 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 0xF050 object
dictionary through the scan function to obtain the device identification codes of the expansion
modules connected downstream of the FK1100_ECT_Coupler, or by configuring the modules manually.

® When the FK1100_ECT_Coupler is in Pre-Operational state, the master writes the expected
identification codes into object dictionary index 0xF030 subindex 1-32 as the "configuration reference
values".

3. Configuration consistency verification

The FK1100_ECT_Coupler will check whether the device identification codes in index 0xF030 match those in
index 0xF050. 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

FK1100_ECT_Coupler 0x16315000
FL1001-1600DI 0x16315052
FL1002-3200DI 0x16315053
FL2201-0008DR 0x16315069
FL2102-0016DN 0x1631505A
FL2002-0016DP 0x16315062
FL3003-4AD 0x16315081
FL4003-4DA 0x16315089
FL3103-4PT 0x163150A1
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Expansion module Module ID identification code
FL3203-4TC 0x163150A9

7.8 Typical commissioning cases

Case 1: System fails to enter OP state after module replacement
Symptom:

The original DO module (FL2102-0016DN) was replaced with a new DO module (FL2103-0032DN). After
system startup, the RUN indicator on the FK1100 coupler blinks, and the system cannot enter OP state.

Troubleshooting process:

1. Check object dictionary 0xF050 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-scanthe module configuration in the master.

2. Confirm that the identification codes have been updated.

3. Write the new configuration identification data to 0xF030.
4

Download the configuration and power-cycle the system.

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 FK1100 coupler
blinks, causing module operation failure.

Troubleshooting process:

1. Check object dictionary 0xF050 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 0xF050 are 0x00000000.

Troubleshooting process:
1. Checkthe connection status of downstream modules of the FK1100 coupler.

2. Check the power supply output and find that the supply voltage is below 18 V, preventing the modules
from powering on properly.
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3. Replace the power supply, after which normal operation is restored.

Solution:

1. Ensurethe power supply is = 24V 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 ] Fault type Solution
) (hexadecimal)
(decimal)
General module fault
Check whether the network configuration
1 0x0001 Module configuration fault |corresponds to the physical configuration
of the module.
Check whether the module parameter
Incorrect module . .
2 0x0002 . settings are correct; reconfigure as
parameter setting . ,
described in the manual.
Measure the supply voltage at the module
3 0x0003 Module output port power |output port to check whether it is normal.
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
Check whether the parameter settings for
Incorrect parameter o .
18 0x0012 . channel 0 are within the permissible range;
setting for channel 0 ) ) .
reconfigure as described in the manual.
Incorrect parameter Same as above; check the parameter
34 0x0022 . . .
setting for channel 1 configuration for channel 1.
Incorrect parameter Same as above; check the parameter
50 0x0032 . . .
setting for channel 2 configuration for channel 2.
Incorrect parameter Same as above; check the parameter
66 0x0042 . P . . ! P
setting for channel 3 configuration for channel 3.
Incorrect parameter Same as above; check the parameter
82 0x0052 . . .
setting for channel 4 configuration for channel 4.
Incorrect parameter Same as above; check the parameter
98 0x0062 . . .
setting for channel 5 configuration for channel 5.
114 OX0072 Incgrrect parameter Sam'e as ak')ove; check the parameter
setting for channel 6 configuration for channel 6.
Incorrect parameter Same as above; check the parameter
130 0x0082 . . .
setting for channel 7 configuration for channel 7.
Output fault
Measure the output terminal
voltage/current of channel 0 to check
20 0x0014  |Outputfaulton channelo |“hetheritis normal.
X utput fau
P Check whether the load is short-circuited
(impedance too low) or open-circuited
(disconnected).
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Fault
Fault code .
code . Fault type Solution
) (hexadecimal)
(decimal)
Same as above; check the output of channel
36 0x0024 Output fault on channel 1
Same as above; check the output of channel
52 0x0034 Output fault on channel 2
Same as above; check the output of channel
68 0x0044 Output fault on channel 3 v utpu
Same as above; check the output of channel
84 0x0054 Output fault on channel 4 4
Same as above; check the output of channel
100 0x0064 Output fault on channel 5 5
Same as above; check the output of channel
116 0x0074 Output fault on channel 6 6
Same as above; check the output of channel
132 0x0084 Output fault on channel 7 Y utpu

1.

Signal source open-circuit fault

Signal source open circuit

Check whether the physical connection of
the signal source (such as sensors or input

fault on channel 7

21 0x0015

fault on channel 0 devices) for channel 0 is secure, and

eliminate any open-circuit conditions.

Signal source open circuit |Same as above; check the signal source for
37 0x0025

fault on channel 1 channel 1.
53 0x0035 Signal source open circuit |Same as above; check the signal source for

fault on channel 2 channel 2.

Signal source open circuit |Same as above; check the signal source for
69 0x0045

fault on channel 3 channel 3.

Signal source open circuit |Same as above; check the signal source for
85 0x0055

fault on channel 4 channel 4.

Signal source open circuit |Same as above; check the signal source for
101 0x0065

fault on channel 5 channel 5.

Signal source open circuit |Same as above; check the signal source for
117 0x0075

fault on channel 6 channel 6.

Signal source open circuit |Same as above; check the signal source for
133 0x0085

channel 7.

Sampling signal out-of-range fault

Channel 0 sampling signal

Check whether the sampling value of
channel 0 exceeds the maximum or

out-of-range fault

22 0x0016 minimum input range allowed by the chip.
out-of-range fault , ) .
Adjust the signal source or the attenuation
circuit accordingly.
38 O0x0026 Channel 1 sampling signal |Same as above; check the sampling signal
out-of-range fault of channel 1.
54 0x0036 Channel 2 sampling signal |Same as above; check the sampling signal
out-of-range fault of channel 2.
20 OX0046 Channel 3 sampling signal |Same as above; check the sampling signal
out-of-range fault of channel 3.
86 OX0056 Channel 4 sampling signal |Same as above; check the sampling signal

of channel 4.
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Fault

out-of-range fault

Fault code .
code . Fault type Solution
(decimal) (hexadecimal)

102 OX0066 Channel 5 sampling signal |Same as above; check the sampling signal
out-of-range fault of channel 5.

118 O0X0076 Channel 6 sampling signal |Same as above; check the sampling signal
out-of-range fault of channel 6.

134 OX0086 Channel 7 sampling signal |Same as above; check the sampling signal

of channel 7.

Sampling signal above upp

er limit fault

Channel 0 sampling signal

Check whether the sampled value of

above upper limit fault

23 0x0017 . channel 0 is above the set upper limit.

above upper limit fault . L. .
Adjust the limit or signal source output.

39 0x0027 Channel 1 san'.\pl'lng signal |Same as above; check the sampling signal
above upper limit fault of channel 1.

55 O0x0037 ChannelZsanr'mpl.lng signal |Same as above; check the sampling signal
above upper limit fault of channel 2.

7 0x0047 Channel3sarr'1pl.|ng signal |Same as above; check the sampling signal
above upper limit fault of channel 3.

87 0x0057 Channel4san‘1pl‘|ng signal |Same as above; check the sampling signal
above upper limit fault of channel 4.

103 OX0067 ChannelSsanr.mpl'lng signal |Same as above; check the sampling signal
above upper limit fault of channel 5.

119 OX0077 Channel6sarr;|pl.|ng signal |Same as above; check the sampling signal
above upper limit fault of channel 6.
Channel 7 sampling signal |Same as above; check the sampling signal

135 0x0087

of channel 7.

Sampling signal below lower limit fault

Channel 0 sampling signal

Check whether the sampled value of

below lower limit fault

24 0x0018 . channel 0 is below the set lower limit.

below lower limit fault . . )
Adjust the limit or signal source output.

40 0x0028 Channel 1 sarT1p'l|ng signal |Same as above; check the sampling signal
below lower limit fault of channel 1.

56 0x0038 ChannelZsarTlp.llng signal |Same as above; check the sampling signal
below lower limit fault of channel 2.

7 0x0048 Channel3san.np.l|ng signal |Same as above; check the sampling signal
below lower limit fault of channel 3.

88 O0x0058 Channel4san.1p'l|ng signal |Same as above; check the sampling signal
below lower limit fault of channel 4.

104 0x0068 ChannelSsarhp.llng signal |Same as above; check the sampling signal
below lower limit fault of channel 5.

190 0x0078 ChannelearTwp.llng signal |Same as above; check the sampling signal
below lower limit fault of channel 6.

136 0x0088 Channel 7 sampling signal |Same as above; check the sampling signal

of channel 7.

Operating speed over-limit fault

25

0x0019

Channel 0 operating speed
over-limit fault

Check whether channel 0 operating speed
exceeds the specification limit.

41

0x0029

Channel 1 operating speed
over-limit fault

Check whether channel 1 operating speed
exceeds the specification limit.
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Fault
code
(decimal)

Fault code
(hexadecimal)

Fault type Solution

ACC/DEC time over-limit fault

26

0x001A

Channel 0 ACC/DEC time
over-limit fault

Check whether channel 0 ACC/DEC time
exceeds the specification limit.

42

0x002A

Channel 1 ACC/DEC time
over-limit fault

Check whether channel 1 ACC/DEC time
exceeds the specification limit.

8.2 Serial communication module exception code description

The FL7002 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 Slaver0_errno /
Slaverl_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 implemented in
[llegal function i L .
1 code 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 Illegal 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 Illegal 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 protocol Exceeded protocol data length
data length
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Exception
code Name Description
(decimal)
17 Slave ID error  |Slave ID error
Master module
read/write) length
( / ) leng Master module (read/write) length exceeds the maximum module
18 exceeds the .
. lengthoris0
maximum module
length oris 0
19 Timeout Timeout
20 Invalid parameter |Invalid parameter
Incorrect 7-bit . .
21 ) 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.

Ambient
environment

excessive, and whether there is condensation or
water droplets inside and outside the machine

Check item Content Inspection method
Daily inspection: Recommended daily.
Whether the ambient temperature, humidity,
vibration, dust, gas, or oil contamination is|Visual inspection and

instrument measurement

Whether foreign matter, such as tools, or dangerous
substances are placed nearby

Visual inspection

Power suppl Multimeter or voltage
Wersupply Whether the supply voltage is abnormal w votlag
voltage meter
Indicator Whether the display is clear Visual inspection

Regular maintenan
oil, or corrosive gas

ce: Recommended quarterly, especially in harsh environments with dust,
es. 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 INVT office, or visit our website https://www.invt.com,

and choose Support

> Services.
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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: FK1100, FK1200, FK1300, and FK1400.

Figure A-1 Module installation dimensions (unit: mm)

96

HHEHEH

105

asno

52.5

DIN rail
installed
in the
center

78.5

96.4

Table A-1 Module dimensions and weight

Packaging outline

Outline dimensions . . Standard Gross weight
Product model WxHxD (mm) dimensions e (kg)
WxHxD (mm) ght ke g
FK1100
FK1200
25x105%96 29x109x100 0.25 0.28
FK1300
FK1400
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A.1.2 Connection cable dimensions

This section applies to the following models: FK1100, FK1200, FK1300, and FK1400.

Figure A-2 Connection cable dimensions (unit: mm)

§By,

SR
S IIT 1T 11T

78.5

115~130

A.1.3 End cover dimensions

This section applies to the following models: FK1100, FK1200, FK1300, and FK1400.

Figure A-3 End cover dimensions (unit: mm)
6.5

— -

96 4.3

105
I

87
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A.2 1/O0 module

This section includes the installation dimensions and weight of the I/0 module, as well as cable connection

dimensions.

A.2.1 Module installation dimensions and weight

Figure A-4 Module installation dimensions 1 (unit: mm)

99.5

96

14.7

105

21 [

52.5

DIN rail
installed in
the center

HEEEEEE TR

®

=

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)

FL1001

FL2002

FL2102

FL2103

FL3003

FL3103

FL3203

FL3321

FL3322

FL3404

FL3504

FL4003

FL5004

FL5104

FL6002

FL6112

FL6121

FL7102

FL7200

FL7002

12.5x105x96

17.5x109x100

0.15

0.18
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Figure A-5 Module installation dimensions 2 (unit: mm)

99.5 27.2
96 25
Fs Ic:
' S g
i €8|85
g letelietz]
= 86 B8 .
85|88| DIN rail
EEiEEl installed in
188|585 the center
i 88|88
i 0 15858 _
Table A-3 Module dimensions 2 and weight
Outline dimensions Pack.aglng.outllne Standard | Gross weight
Product model WxHxD (mm) dimensions weight (kg) (k)
WxHxD (mm) ght ke g
FL1002
FL2003
FL2201 25x105x96 29%x109x100 0.30 0.33
FL5005
FL5105

A.2.2 Connection cable dimensions

The dimensions are applicable to all I/O module models.

Figure A-6 Connection cable dimensions (unit: mm)
125~135

96

#
<0

105

MM
==
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Appendix B Address mapping table

description

B.1 Function code description

The Flex 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 coil 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)
23 Read/Write Multiple Registers | Read/Write multiple holding registers | 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
® 01: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.

® Errordiagnosticinformation 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 D!gltal |n.pu't 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

Function code 02 |01,05,15| 04,23 03, 06, 04,23 03, 06, 04,23
16,23 16,23

- 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 FK1400 - - - - - - -
1 FL1001_1600DI 16 - - - 1 - 1
2 FL1002_3200DI 32 - - - 2 - 1
3 FL2002_0016DP - 16 - - - 1 1
4 FL2003_0032DP - 32 - - - 2 1
5 FL2102_0016DN - 16 - - - 1 1
6 FL2103_0032DN - 32 - - - 2 1
7 FL2201_0008DR - 8 - - - 1 1
8 FL5005_1616DP 16 16 - - 1 1 1
9 FL5105_1616DN 16 16 - - 1 1 1
10 FL3003_4AD - - 4 - - - 4
11 FL3404-8ADV - - 8 - - - 8
12 FL3504-8ADI - - 8 - - - 8
13 FL3103_4PT - - 8 - - - 4
14 FL3203_4TC - - 8 - - - 4
15 FL4003_4DA - - - 4 - - 4
16 FL6112_2El - - 17 9 - - 2
17 FL6121-1El - - 11 7 - - 1
18 FL6002-2ES - - 17 5 - - 2
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B.2.1.3 Example

Configuration: Total number of modules: 18
Function code 02 011:5’ 04,23 (ﬁ;’, (;2’ 04,23 (f;” (;i’ 04,23
. Offset address 0 0 0 0 4096 4096 8192
..| Output | Input | Output | Input | Output | Input
. Input Bit .
Function Bit Word Word Word Word Word
DI DO Al AO DI DO Diag
0 FK1400 - - - - - - -
1 FL1001_1600DI 0-15 - - - 0 - 0
2 FL1002_3200DI 16-47 - - - 1-2 - 1
3 FL2002_0016DP - 0-15 - - - 0 2
4 FL2003_0032DP - 16-47 - - - 1-2 3
5 FL2102_0016DN - 48-63 - - - 3 4
6 FL2103_0032DN - 64-95 - - - 4-5 5
7 FL2201_0008DR - 96-111 - - - 6 6
8 FL5005_1616DP 48-63 | 112-127 - - 3 7 7
9 FL5105_1616DN 64-79 | 128-143 - - 4 8 8
10 FL3003_4AD - - 0-3 - - - 9-13
11 FL3404-8ADV - - 4-11 - - - 14-21
12 FL3504-8ADI - - 12-19 - - - 22-29
13 FL3103_4PT - - 20-27 - - - 30-33
14 FL3203_4TC - - 28-35 - - - 34-37
15 FL4003_4DA - - - 0-3 - - 38-41
16 FL6112_2El - - 36-52 4-12 - - 42-43
17 FL6121-1EI - - 53-63 13-19 - - 44
18 FL6002-2ES - - 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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