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Preface

Overview
Thank you for choosing INVT Flex series 1/O system.

INVT Flex series 1/0 system is a flexible, reliable, and efficient signal transmission system with a more
reliable structural design. The system is able to access to multiple standard communication networks,
respond in microseconds, and equipped with rich signal modules to meet various industrial automation
needs while saving cabinet space, helping you develop more competitive personalized solutions.

Target audience

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

About documentation obtaining

In addition to this user guide, 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

The manual is subject to change irregularly without prior notice due to product version upgrades or other
reasons.

No. Change description Version Release date
1 First release. V1.0 September 2023

e Added description information to section 2.1.1.4.

o Added section 2.3 EtherNet/IP communication
coupler.

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

e Added FK1200 related content to section 4.2.1.1.

e Added five 32-point module models to section

2 4.2.2.1. V1.1 August 2024

e Added PROFINET communication coupler to
section 5.4.1.

e Added terminal definition and wiring content to
sections 5.4.2.2,5.4.3.2,5.4.4.2, and 5.4.10.

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

e Added section 2.4 ModbusTCP communication

coupler.
e Added section 6.4 ModbusTCP configuration

3 e Added sections  6.1.1.9 Counting  and V1.2 January 2025
measurement module (FL6002), 6.1.1.10 Counting
and measurement module (FL6112), 6.1.1.11
Counting and measurement module (FL6121)
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No.

Change description

Version

Release date

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—FL6121-1ElI.

Added chapter 7 Common functions of Ttools-10
software.

Added appendix A Address mapping table
instructions
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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 active power filter. Otherwise, equipment damage or physical injury or death may be caused.

We shall not be liable or responsible for any equipment damage or physical injury or 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 warning symbols and
tips in the manual.

Warning A
Name Description
symbols
ﬁ Danger Severe personal injury or even death can result if related requirements
& are not followed.
ﬁ . Personal injury or equipment damage can result if related requirements
Warning
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 all steps and
requirements of equipment installing, commissioning, running and maintaining and capable to prevent any
emergencies.

1.4 Safety guidelines

General principles

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

e 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.

e The product design is applied to indoor electrical environments at overvoltage

A 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.

e Do not modify the product unless authorized; otherwise fire, electric shock or
other injury may result.
Prevent cables and other conductive parts from falling into the product.
Do not contact the product with damp objects or body parts. Otherwise, electric
shock may result.

202501 (V1.2) 1
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Delivery
e 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

contacting or adhering to inflammables.

Do not run a damaged or incomplete product.

Install the product in a lockable control cabinet of at least IP20, which prevents
the personnel without electrical equipment related knowledge from touching by
mistake, since the mistake may result in equipment damage or electric shock.
Only personnel who have received related electrical knowledge and equipment
A operation training can operate the control cabinet.

i e Do notinstall the product on inflammables. In addition, prevent the product from

e During installation, ensure that the modules are tightly connected and fastened.
Insecure connection may cause problems such as communication failure and
fall-off.

e After installation, ensure that there are no obstructions on the vents of the
product; otherwise, the chips of the product may be burned due to overheating
and poor heat dissipation, which causes system control failure and misoperation.

Wiring

e  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 personal safety and equipment use safety, 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.

e 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.
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Commissioning and running

e Before power-on for running, ensure that the working environment of the
product meets the requirements (See section 4.1.2 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.

e  When the output units such as relays and transistors of the product are damaged,
the output cannot be controlled to be On or Off as configured.

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

f external power supply or device faults.

® In the external circuit of the product, configure an emergency braking circuit, a
protection circuit, a circuit for interlocking between forward and reverse
operations, and an anti-equipment-damage switch for interlocking between the
position upper limit and lower limit.

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

e Design proper external control circuits to ensure the proper running of
equipment, since outputs may be out of control when the control circuit has an
exception.

Maintenance and component replacement

® Keep the product and its parts and components away from combustible
materials and ensure they have no combustible materials adhered.

e Before carrying out product maintenance or component operations, cut off all

A power supplies connected to the product.

® Prevent the screws, cables and other conductive parts from falling into the

product during maintenance or component replacement.

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

Note e  Use proper torque to tighten screws.

Disposal

waste.

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

ﬁ e The product contains heavy metals. Dispose of a scrap product as industrial
|

202501 (V1.2) 3
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Communication coupler specifications

2 Communication coupler specifications

2.1 EtherCAT communication coupler

2.1.1 FK1100

2.1.1.1 Basic information

invt

Unit power supply  unwired terminal —

Inm 24V | 24V
L ov | ov
PE | PE

® C€

Power supply for

FK11

SN:1062

EtherCAT coupler /24VDC

Ver:A.BB.CC

00

28000058

Shenzhen INVT Electric Co.,Ltd
www.invt.com

Made in china

Model |Ordering code Description Applicable model
Communication coupler, EtherCAT;|Applicable to INVT and third-party
FK1100 | 11016-00005 .
4VDC; RoHS EtherCAT master devices

202501 (V1.2)
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2.1.1.2 Component description

OEegn PWRE
2 o

Status e errm
indicator s H
FK1100
EtherCAT —
Type-C
interface
E ki
EtherCAT
interface
24V | 24V
GND | GND
PE | PE
:"
24V power =
interface .
b
ma
b
Interface Definition
PWR: Power indicator Off The power connection is abnormal.
(Green) On The power connection is normal.

The communication coupler module is in

off
INIT state.
. The communication coupler module is
- Blinking .
RUN: Run indicator Pre-Operational state.
(Green) Single | The communication coupler module is in
flash Safe-Operational state.
Status indicator on The communication coupler module is
Operational state.
Off The EtherCAT communication is in normal

state.

A status conversion command that cannot
Blinking | be executed has been received through the
EtherCAT communication.

ERR: Fault indicator
(Red)

Single | The network is disconnected, and the
flash communication coupler module

202501 (V1.2) 5
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Communication coupler specifications

Interface Definition
encounters a synchronization error.
Double | A Watchdog error occurs to the EtherCAT
flash communication.
Off The equipment running is normal.
SF: Fieldbus fault Blinking | Configuration error occurs.
indicator (Red) on A communication coupler FPGA fault
occurs.
USB type-C
. yp Used for single board software upgrade
interface
EtherCAT IN: EtherCAT input port
interface OUT: EtherCAT output port
24V power . .
. 24VDC power input interface of module
interface
2.1.1.3 Terminal definition and wiring
Terminal definition
Schematic diagram Left signal Left terminal | Right terminal Right signal
24V - - 24V
ov - - ov

Terminal wiring

Unit Power V24V | 24V &
supply o
(24VDC) . OV ‘>

CaR=

I
jE—
r.m

Power supply for
unwired
terminal

202501 (V1.2)
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2.1.1.4 Hardware specifications

Item

Specification

Rated input voltage

24VDC (20.4VDC-28.8VDC)

Rated input current

0.8A (Typical value at 24VDC)

Backplane fieldbus
output rated voltage

5VDC (4.75VDC-5.25VDC)

Backplane fieldbus
output rated current

2.5A (Typical value at 5VDC)

Isolation

The input power is not isolated.

Power supply
protection

Protection against overcurrent, reverse connection, and surges

2.1.1.5 Software specifications

Item

Specification

Alias access

Supporting EtherCAT alias access and site alias setup on backend. Alias
range: 1-65535

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

Quantity of input PDO

Up to 768 bytes

Quantity of output
PDO

Up to 768 bytes

Input mailbox size

Up to 128 bytes

Output mailbox size

Up to 128 bytes

Max. number of

. 16
expansion modules
Supported min.
synchronization 512ps

period

2.1.1.6 Environment requirements

Item

Specification

Working environment
temperature

-20°C-+55°C

Working environment
relative humidity (RH)

RH < 95%, no condensation

Storage temperature

-40°C-+70°C (RH < 90%, no condensation)

Air

No corrosive gas

Altitude

Lower than 3000m

Pollution degree

Below degree 2

Immunity

2kV power cable compliant with IEC61000-4-4

Overvoltage category

Category Il

EMC anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27

202501 (V1.2)

Communication coupler specifications




INVT Flex Series 1/0 System User Guide Communication coupler specifications

2.2 PROFINET communication coupler

2.2.1 FK1200

2.2.1.1 Basic information

invt

Power supply for
Unit power supply  unwired terminal

B I 24V | 24V
L ov | ov
PE | PE

g0 FK1200
g1 PROFINET Coupler /24VDC

SN:106228000058

Shenzhen INVT Electric co.,Ltd

www.invt.com Made in china
Model |Ordering code Description Applicable model
FK1200 | 11016-00012 Communication coupler, PROFINET, App.licable to PROFINET master
24VDC; RoHS devices

202501 (V1.2) 8
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2.2.1.2 Component description

Status
indicator
Type-C
interface
"\
PROFINET —
interface P2
-
24V power
interface
Interface Definition
PWR: Power Off The power connection is abnormal.
indicator (Green) On The power connection is normal.
Off Initial state
Fast -, . .
Lo Waiting for connection/Connecting.
RUN: Run blinking
indicator (Green) Slow
o Safe mode
blinking
L On The communication is normal.
Status indicator
Off In normal state
Fast .
ERR: Fault Lo A communication fault occurred.
. blinking
indicator (Red)
Slow .
o An expansion module fault occurred.
blinking
. Off The equipment running is normal.
SF: Fieldbus fault . ) . ;
. Blinking | Configuration inconsistency.
indicator (Red) .
On An extended function fault occurred.
USB type-C interface | Used for single board software upgrade
. P1: PROFINET interface 1
PROFINET interface -
P2: PROFINET interface 2
24V power interface | 24VDC power input interface of module

202501 (V1.2) 9
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Communication coupler specifications

2.2.1.3 Terminal definition and wiring

Terminal definition

Schematic diagram Left signal Left terminal | Right terminal Right signal
24V - - 24V
ov - - ov

S : : S

Terminal wiring

Unit Power » 24V | 24V -—~> Power supply for
supply F P unwired
(24VDC) T, oV — terminal

ov
rt=l=

2.2.1.4 Hardware specifications

Item

Specification

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

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

Backplane fieldbus

5VDC (4.75VDC-5.25VDC)
output rated voltage

Backplane fieldbus

2.5A (Typical value at 5VDC
output rated current (Typ )

Isolation The input power is not isolated.

Power supply

Protection against overcurrent, reverse connection, and surges

protection
2.2.1.5 Software specifications
Item Specification
Communication mode | RT mode
Min. communication
i Ims
period
1&M data From 1&MO to 1&M3

PROFINET version

V2.43

Expansion capability

Supporting 16 modules

PROFINET interface

. 2
quantity
PROFINET switch . . .
. Supporting the function of networking
function

Supported open IE

TCP/IP, SNMP, and LLDP

Alarm/Diagnosis/Status
information

Supported. Function codes can be uploaded from the local to the PLC.

Physical layer

100BASE-TX

Communication rate

10Mbit/s (Standard Ethernet); 100Mbit/s (PROFINET)

Communication
method

Full duplex

202501 (V1.2)
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Communication coupler specifications

2.2.1.

Item

Specification

Topological structure

Linear, star, or tree topology

Transmission medium

Category-5 or higher network cables

Transmission distance

Less than 100m between two nodes

Startup with priority

Reserved

Port disabling

Not supported

Supporting device
replacement without
configuration

Supported (PN module of the same type)

Restoring factory

Supported
settings PP
6 Environment specifications
Item Specification
Working environment
-20°C-+55°C
temperature

Working environment
relative humidity (RH)

RH < 95%, no condensation

Storage temperature

-40°C-+70°C (RH <90%, no condensation)

Air

No corrosive gas

Altitude

Lower than 3000m

Pollution degree

Below degree 2

Immunity

2kV power cable, compliant with IEC61000-4-4

Overvoltage category

Category Il

EMC anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27

202501 (V1.2)
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Communication coupler specifications

2.3 EtherNet/IP communication coupler

2.3.1 FK1300

2.3.1.1 Basic information

invt

Power supply for

Unit power supply  unwired terminal

24V | 24V
L ov | ov
PE | PE

EtherNet/IP Coupler /24VDC
SN:106228000058

Shenzhen INVT Electric Co.,Ltd

www.invt.com Made in china
Model |Ordering code Description Applicable model
Communication coupler;|Applicable to EtherNet/IP master
FK1300 | 11016-00018 .
EtherNet/IP; 24VDC; RoHS devices

202501 (V1.2)
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Communication coupler specifications

2.3.1.2 Component description

Status
indicator

Type-C
interface

EtherNet/IP
interface

24V power
interface

FK1300
EtherNet/IP

e

Interface

Status indicator

Definition
PWR: Power indicator Off The power connection is abnormal.
(Green) On The power connection is normal.
off No IP address configured, no Ethernet
connection.
NS_R: Network status —
T Blinking at
indicator (Green) Not connected
1Hz
Steady on |Connected
Off The network is working properly.
NS_E: Network status | Blinking at . .
T Connection timed out.
indicator (Red) 1Hz
Steady on |Duplicate IP address
Off The device is normal.
Blinking at
1Hzg Configuration error occurs.
SF: Fieldbus fault . . .
. Blinking at | Exception in communication coupler MPU
indicator (Red) e e
0.5Hz device initialization.
on A communication coupler FPGA fault

OocCcurs.

202501 (V1.2)
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Communication coupler specifications

Interface Definition
USB type-C For functions such as single-board software upgrades, EDS file export, and
interface IP/MAC address configuration
Network Off Link indicator, indicating Ethernet
port connection not established.
indicator on Link indicator, indicating successful
) (Green) Ethernet connection.
P1interface — T
Network off ACK indicator, indicating no data
port interchange.
indicator on ACK indicator, indicating data
EtherNet IP (Yellow) interchange performed.
interface Network Off Link indicator, indicating Ethernet
port connection not established.
indicator on Link indicator, indicating successful
) (Green) Ethernet connection.
P2 interface — T
Network off ACK indicator, indicating no data
port interchange.
indicator on ACK indicator, indicating data
(Yellow) interchange performed.
24V power . .
. 24VDC power input interface of module
interface

2.3.1.3 Terminal definition and wiring

m Terminal definition
Schematic diagram Left signal Left terminal | Right terminal Right signal
- - 24V
- - ov
m Terminal wiring
Unit Power » 24V | 24V l—~> Power supply for
supply J~—‘ b unwired
(24vDC) Ty ov OV e—»/  terminal
==
2.3.1.4 Hardware specifications
Item Specification

Rated input voltage

24VDC (20.4vDC-28.8VDC)

Rated input current

0.8A (Typical value at 24VDC)

Backplane fieldbus
output rated voltage

5VDC (4.75VDC—5.25VDC)

Backplane fieldbus
output rated current

2.5A (Typical value at 5VDC)

202501 (V1.2)
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Communication coupler specifications

Item

Specification

Isolation

The input power is not isolated.

Power supply
protection

Protection against overcurrent, reverse connection, and surges

2.3.1.5 Software specifications

Item

Specification

Fieldbus protocol

EtherNet/IP

Fieldbus velocity

10/100Mbps, self adaptive, full duplex

Max. number of I/O
expansion modules

32

Max. number of
output/input bytes

Input: 504 bytes; Output: 504 bytes

Network topology

Linear, star, tree topology, or ring

2.3.1.6 Environmental requirements

Item

Specification

Working environment
temperature

-20°C-+55°C

Working environment
relative humidity (RH)

RH < 95%, no condensation

Storage temperature

-40°C-+70°C (RH < 90%, no condensation)

Air No corrosive gas
Altitude Lower than 3000m
Pollution degree Below degree 2
Immunity 2kV power cable, compliant with IEC61000-4-4

Overvoltage category

Category Il

EMC anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27

202501 (V1.2)
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Communication coupler specifications

2.4 ModbusTCP communication coupler

2.4.1 FK1400

2.4.1.1 Basic information

invt

Power supply for
unwired terminal

Unit power supply

i 24V | 24V
L ov|ov
PE

| FK1400
EI"&;I.EI ModbusTCP Coupler /24VDC %%I%I
o

SN:106228000058

e
=2

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

13

Model |Ordering code Description Applicable model
Communication Applicable to ModbusTCP master

FK1400 | 11016-00029 .
coupler;ModbusTCP;24VDC;RoHS  |devices

202501 (V1.2)
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Communication coupler specifications

2.4.1.2 Component description

Status
indicator

Type-C
interface

ModbusTCP
interface

24V power
interface

FK1400
Modbus TCP

-
-
-

[N NRRNN

24V | 24V
GND | GND
PE | PE

Interface

Status indicator

Definition
PWR: Power indicator Off The power connection is abnormal.
(Green) On The power connection is normal.
Off Not connected to the network.
RUN: Network —
. Blinking . . .
operation status (500ms) Waiting for connection/Connecting.
indicator (green) ——
On The communication is normal.
Off The network is working properly.
ERR: Network error Blinking |The network is disconnected abnormally
status indicator (red) (500ms) | after successful connection.
On IP conflict.
off The equipment is normal.
Blinking . .
Configuration error occurs.
(500ms)
SF: System fault . . -
. Blinking |Exception in communication coupler MPU
indicator (red) e
(1000ms) |device initialization.
on A communication coupler initialization

failure occurs.

USB type-C
interface

For functions such as single-board software upgrades, EDS file export, and
IP/MAC address configuration

202501 (V1.2)
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Communication coupler specifications

Interface Definition
Network Off Link indicator, indicating not
port connected to the network.
indicator on Link indicator, indicating connected
. (Green) to the network.
P1interface A T
Network Off ACK indicator, indicating no data
port interchange.
indicator on ACK indicator, indicating data
ModbusTCP (Yellow) interchange performed.
interface Network Off Link indicator, indicating not
port connected to the network.
indicator on Link indicator, indicating connected
. (Green) to the network.
P2 interface A T
Network Off ACK indicator, indicating no data
port interchange.
indicator on ACK indicator, indicating data
(Yellow) interchange performed.
2,4\/ power 24VDC power input interface of module
interface

2.4.1.3 Terminal definition and wiring

] Terminal definition
Schematic diagram Left signal Left terminal | Right terminal Right signal
24V - - 24V
ov - - ov

-

- =

24V »—~> Power supply for

unwired
terminal

[ Terminal wiring
Unit Power » 24V
supply F P
(24vDC) —L« ov ov >
==
#Note:
® Theterminal PE must be properly grounded through the cable, with a grounding impedance of less
than 4q.

°

Try to configure an independent system power supply for the coupler to avoid mixing with the external
field power supply of the expansion module.

2.4.1.4 Hardware specifications

Item

Specification

Rated input voltage

24VDC (-15%—+20%)

202501 (V1.2)
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Item

Specification

Rated input current

0.8A

Backplane fieldbus
output rated voltage

5VDC (4.75VDC-5.25VDC)

Backplane fieldbus
output rated current

2.5A (Typical value)

Isolation

No isolation

Power supply
protection

Protection against reverse connection and overcurrent

2.4.1.5 Software specifications

Item

Specification

Max. number of client
connections

TCP Keepalive Enabled
Supported function |, 1o 103/04/05/06/15/16/23
codes
IP address settings | Set through the Ttools-10 software
Diagnostic function | Supported
Physical layer 100BASE-TX

Communication rate

10M/100Mbps, self adaptive

Communication
method

Full duplex

Topological structure

Linear, star, or tree topology

Transmission medium

Category-5 or higher network cables

Transmission distance

Max. segment length is 100 meters.

2.4.1.6 Environmental requirements

Item

Specification

Working environment
temperature

-20°C—+55°C

Working environment
relative humidity (RH)

RH <95%, no condensation

Storage temperature

-40°C-+70°C (RH < 90%, no condensation)

Air

No corrosive gas

Altitude

Lower than 2000m (80kPa)

Pollution degree

Below degree 2

Immunity

2kV power cable, compliant with IEC61000-4-4

Overvoltage category

Category Il

EMC anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27

202501 (V1.2)

19



INVT Flex Series 1/0 System User Guide

I/0 module specifications

3 1/0 module specifications

3.1 Digital input module (FL100x)

3.1.1 FL1001 (1600D)

3.1.1.1 Basic information

invt
. DIO | 0 | DI1O
DI1 | 1 | DI11
DI2 | 2 | DI12
f DI3 | 3 | DI13
one Twen~ | D14 | 4 | D114 [m
L DI5 | 5 | DI15
DI6 | 6 | DIl6
DI7T | 7 | DI17
SS | 8 | SS
A B
OO FL1001

E AE Y 16xDigital Input
f,‘;:.E;_—"'ﬁI! 24UDC, 0.5A

YAl =] SN:106228000058
[m]F:7

www.invt.com

Shenzhen INVT Electric Co.,Ltd
Made in china

Orderin
Model g Description Applicable model
code
Digital input module, 16 channels,
supporting the source and sink | Applicable to INVT Flex/TS/TM
FL1001 11016-00004 . .
types, 500mA@ 24 VDC inputs; | series
RoHS

202501 (V1.2)
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I/0 module specifications

3.1.1.2 Component description

Status indicator

Signal indicator

FL1001
1600D

=>
il
’“ S

[55-3 N>
wgm% jm% :

3%

A B
5 5
)
e i
AF= & B
6 & 6

3%

m— | Jser terminal

A B
_ &
A B
Name Description
On: The module is running.
Slow blinking (500ms): The module is
R: Yellow Power-on/Run status L L
Lo establishing communication.
green indicator - —
Off: The module is not powered on or it is
Status
indicator abnormal.
Fast blinking (100ms): The module is offline.
Slow blinking (500ms): Incorrect parameter
E: Red Module fault indicator W inking ) P
settings.
Off: The module works normally.
Signal 00-07: Green | Each correspondsto a |On: The input is valid.
indicator | 10-17: Green | channel of input signal. | Off: The input is invalid.
User .. .
. External wiring I/O terminal
terminal
Digital output
- Digital input .|g| al output (source,
Color sink, relay)
meaning Analog input (voltage,
Analog output
- current, thermocouple) - goutpu

202501 (V1.2)
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3.1.1.3 Terminal definition and wiring

n Terminal definition
Schematic diagram Left signal Left terminal | Right terminal Right signal
r _&_q DIO A0 BO DI10
=
QE— DIl Al Bl DI11
==
1 ' 1
?? DI2 A2 B2 DI12
A n B
2 2
A& %? DIs A3 B3 DI13
ﬁ??ﬁ DI4 A4 B4 DI14
1= =)
i DI5 A5 B5 DI15
==
6 6
DI6 A6 B6 DI16
==
7 7
A??B DI7 A7 B7 DIL7
8 ‘ 8_
A B ]
— SS A8 B8 SS
[ Terminal wiring
o o DIO —
AY=C
-»>
|
Optocoupler —
isolation >
~—
| SN » o AN VYV — (D
AYEL] S
) OptocouplerL Q
. — DI10 isolation — —
dvel] 2
4’ —— O
-»> J —
) Optocoupler (@)
: isolation C
o o o D7 - (o
AyEL
P < R R -»>
/' 2avoC { 2avoC H
| —||> | Lt s ] Optocoupler
N N / isolation
Sink input Source input

3.1.1.4 Power supply specifications

Item

Specification

Fieldbus input power

5VDC (4.75VDC-5.25VDC)

202501 (V1.2)
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Item Specification
rated voltage
Fieldbus input power .
150mA (Typical value at 5VDC)
rated current
Terminalinput power
None
rated voltage
Terminalinput power
None
rated current
Terminal output power
None
rated voltage
Terminal output power
None
rated current
Hot swapping of
Not supported
module PP
3.1.1.5 Input specifications
Item Specification
Input type Digital input
Input mode Source type/Sink type
Input channels 16

Input voltage class 24VDC+10% (21.6VDC-26.4VDC)
Input current (Typical) | 7TmA (Typical value at 24VDC)

ON voltage >15V
OFF voltage <5V
Hardware response
. 100us/100us
time ON/OFF
Software filter time Supported
Input resistance Reference value is about 3.4kQ.
Isolation Optocoupler

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

When each terminal is operating at 55°C, it is derated to 75% (with no
Input derating more than 12 input points of ON at the same time), or the temperature
drops by 10°C when all input points are ON.

3.1.1.6 Software specifications

Item Specification

Setting range: 1-65535 (default: 1000); unit: 10us; 1000 indicates 10ms.
Able to set two groups of filter parameter. Every eight channels use a
group of filter parameter.

Software input filter
time

Input port exception
detection and None
indication

Input channel logic
level configuration
Configuration of
independent channel | Notsupported
enabling
Configuration of Diagnosis information will be uploaded by default.

Not supported

202501 (V1.2) 23
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Item

Specification

diagnosis reporting

In stop mode

Output will not be refreshed, while input supports refreshing in

Safe-operational state.

I/0 mapping

Supporting the mapping method of bitwise access

3.1.1.7 Environment requirements

Item

Specification

Working environment
temperature

-20°C-+55°C

Working environment
relative humidity (RH)

RH < 95%, no condensation

Storage temperature

-40°C-+70°C (RH < 90%, no condensation)

Air

No corrosive gas

Altitude

Lower than 3000m

Pollution degree

Below degree 2

Immunity

2kV power cable, compliant with IEC61000-4-4

Overvoltage category

Category Il

EMC anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27

202501 (V1.2)
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3.1.2 FL1002 (3200D)

3.1.2.1 Basic information

invt

) [I — oo | o] oro| [ono] of oiof
o | 1f ouz| | o] 1] ot
or | 2[ onz| [omz2] 2| o] {
o3 | 3| ous| | o3| 3] oss
E_ o | 4| ouua| [oia] 4] ozs _j
PNPM' ois | 5[ ons| [ors|s]oss 'M’NPN
oi6 | 6] pius| | ors| 6 oizs
g oir | 7] o7 |oir] 7] o7
sso] 8f sso| [ sst]sf ss
| | | |

A B C D

FL1002

32xDigital Input
24VDC,0.5A
SN:106228000058

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

types, 500mA@ 24 VDC inputs;
RoHS

series

Ordering
Model Descripti Applicabl del
ode code escription pplicable mode
Digital input module, 32 channels,
supporting the source and sink | Applicable to INVT Flex/TS/TM
FL1002 11016-00016

202501 (V1.2)
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3.1.2.2 Component description

FL1002
3200D

. Stgtus RE HE
indicator )
]
Signal
indicator

Color
meaning

User
terminal

Name Description
On: The module is running.
Slow blinking (500ms): The module is
R:  Yellow | Power-on/Run status L L
. establishing communication.
green indicator - —
Off: The module is not powered on or it is
Status
ndicator abnormal.
Fast blinking (100ms): The module is offline.
Sl blinki 500ms): | t t
E: Red Module fault indicator OV,V inking (500ms): Incorrect parameter
settings.
Off: The module works normally.
00-07: . . .
On: The input is valid.
Green
10-17:
. Each corresponds to a
Signal Green channel of input
indicator | 20-27: . P . o .
signal. Off: The input is invalid.
Green
30-37:
Green

202501 (V1.2)
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Name Description
User
. External wiring I/O terminal
terminal
Digital output (source,
] Digital input i~ put{
color sink, relay)
meanin Analog input (voltage,
& - current, - Analog output
thermocouple)

3.1.2.3 Terminal definition and wiring

] Terminal definition
Schematic diagram Left signal Left terminal | Rightterminal | Rightsignal
DIO A0 BO DI10
DI1 Al Bl DI11
DI2 A2 B2 DI12
DI3 A3 B3 DI13
Di4 A4 B4 DI14
DI5 A5 B5 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 Cc4 D4 DI34
DI25 Cc5 D5 DI35
DI26 (o() D6 DI36
DI27 c7 D7 DI37
SS c8 D8 SS

202501 (V1.2) 27
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Terminal wiring

Sink input

A/B terminal C/D terminal
DIO DI20
‘ Fl \ ﬁ
[ay=r dyp
-»> >
T | |
Optocoupler — —
isolation 3 Optolcoypler 3
o e~ oi2 isolation =
| — D 7 ‘ — D
e S G S
J| o =
Optocoupler Q Optocoupler QD
DI10 i‘solation — DI30 isolation i
] ]
ﬁig 0, = Q.
= a — 3
P |
Optocoupler
isolation E . O?:glfac;it:)[;ler E .
DI17 ~+ DI37 ~
‘ Fl \ ﬁ
T T || e T e
‘/ 24VDC \‘ | T | { 2avpC ) [/ 24vDC \ T |
[ | = 3 |_ } oM 1 ss ) Optocoupler
N, R e e
Source input Sink input Source input
3.1.2.4 Power supply specifications
Item Specification

Fieldbus input power
rated voltage

5VDC (4.75VDC-5.25VDC)

Fieldbus input power
rated current

150mA (Typical value at 5VDC)

Terminal input power

None
rated voltage
Terminal input power
None
rated current
Terminal output power
None
rated voltage
Terminal output power
None
rated current
Hot swapping of
Not supported
module PP
3.1.2.5 Input specifications
Item Specification
Input type Digital input
Input mode Source/Sink
Input channels 16

Input voltage class

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

Input current (Typical)

7mA (Typical value at 24VDC)

ON voltage

>15V

OFF voltage

<5V

202501 (V1.2)
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Item

Specification

Hardware response
time ON/OFF

100us/100ps

Software filter time

Supported

Input resistance

Reference value is about 3.4kQ.

Isolation

Optocoupler

Input action display

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

Input derating

When each terminal is operating at 55°C, it is derated to 75% (with no
more than 12 input points of ON at the same time), or the temperature
drops by 10°C when all input points are ON.

3.1.2.6 Software specifications

Item

Specification

Software input filter
time

Setting range: 1-65535 (default: 1000); unit: 10us; 1000 indicates 10ms.
Able to set two groups of filter parameter. Every eight channels use a
group of filter parameter.

Input port exception

detection and None
indication
Input chaltmel lc?glc Not supported
level configuration
Configuration of
independent channel | Notsupported

enabling

Configuration of
diagnosis reporting

Diagnosis information will be uploaded by default.

In stop mode

Output will not be refreshed, while input supports refreshing in
Safe-operational state.

I/0 mapping

Supporting the mapping method of bitwise access

3.1.2.7 Environment requirements

Item

Specification

Working environment
temperature

-20°C-+55°C

Working environment
relative humidity (RH)

RH < 95%, no condensation

Storage temperature

-40°C-+70°C (RH < 90%, no condensation)

Air

No corrosive gas

Altitude

Lower than 3000m

Pollution degree

Below degree 2

Immunity

2kV power cable, compliant with IEC61000-4-4

Overvoltage category

Category Il

EMC anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27
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3.2 Digital output module (source type) (FL200x)

3.2.1 FL2002 (0016DP)

3.2.1.1 Basic information

invt
—1 DOO0 0 |DO10
DO1 1 |DO11
D02 2 | D012
% D DO3 3 | DO13
DO4 | 4 |DO14
DO5 5 | DO15
DO6 | 6 |DOl6
DO7 7 | DO17
24V 8 ov
— , 1
A B

&» C€

FL2002

AETH 16xDigital Output(PNP)
24VDC, 0.5A
SN:106228000058

Shenzhen INVT Electric Co.,Ltd

A

www.invt.com Made in china
Orderin
Model g Description Applicable model
code
Digital output module, with 16
& P © Applicable to INVT Flex/TS/TM
FL2002 | 11016-00006 | channels of PNP transistor output, series
500mA @ 24 VDC; RoHS

202501 (V1.2)
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3.2.1.2 Component description

FL2002
0016DP

Status indicator

Color meaning
Signal indicator

Name Description

On: The module is running.

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

R: Yellow Power-on/Run status

green indicator - —
Off: The module is not powered on or it is
Status
indicator abnormal.
Fast blinking (100ms): The module is offline.
Slow blinking (500ms): N ted
E: Red Module fault indicator ow blinking (500ms): No power connecte

externally or incorrect parameter settings.
Off: The module works normally.
Each corresponds toa |On: Enable output.

Signal 00-07: Green

channel of output
indicator | 10-17: Green . P Off: Disable output.
signal.
User . .
. External wiring I/O terminal
terminal

Digital output (source,

Digital input
igital inpu sink, relay)

Color

]
meaning - Analog input (voltage, -

current, thermocouple)

Analog output
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3.2.1.3 Terminal definition and wiring

n Terminal definition
Schematic diagram Left signal Left terminal | Right terminal Right signal
P_Eq DOO A0 BO DO10
=
% d DO1 Al Bl DO11
==
1 1
?? DO2 A2 B2 D012
AfF— \ B|
2 - 2
,;?F? DO3 A3 B3 DO13
i‘??? DO4 A4 B4 DO14
??
m—— DO5 A5 BS DO15
==
6 6
?? DO6 A6 B6 DO16
7 ?
g??ae DO7 A7 B7 DO17
e |
24VDC A8 B8 COM
[ Terminal wiring
D00 LOAD
>
LOAD
DO7 AAA

1NDJID [BUIDIU]

DO10

LOAD

*

DO17

LOAD

24V

com

24VDC

;“'__4
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3.2.1.4 Power supply specifications

Item Specification
Fieldbus input power
rated voltage
Fieldbus input power
rated current
Terminal input power
rated voltage
Terminal input power
rated current
Terminal output power
rated voltage
Terminal output power
rated current

5VDC (4.75VDC-5.25VDC)

150mA

24VDC (20.4VDC-28.8VDC)

2A (Typical value at 24VDC)

None

None

Hot swapping of module | Not supported

3.2.1.5 Output specifications

Item Specification
Output type Digital output, high-edge output
Output mode Source type
Output channel 16

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

Output load (Inductance
load)

Output load (Light load) | 5W/point, 18W/module
Hardware response time
ON/OFF

Leakage current at OFF | 10pA
100Hz for resistance load, 0.5Hz for resistance load, and 100ms for

0.5A/point, 2A/module

7.2W/point, 12W/module

100ps/100us

Switch frequency

light load
Isolation Yes
Output action display When the outputis in driving state, the output indicator is on.
Input derating None
Protection function Short-circuit protection and overcurrent protection

3.2.1.6 Software specifications

Item Specification
Stop/offline output Keeping output, clearing output, or outputting the preset value, which
mode is configured on a point basis

Preset value of
stop/offline output
Output channel
exception detection None
indication
Output channel logic
level configuration

Single-pointOor1l

Not supported
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3.2.1.

Item

Specification

Configuration of
independent channel
enabling

Not supported

Configuration of
diagnosis reporting

Diagnosis information will be uploaded by default.

In stop mode

Output according to the stop/offline output mode and preset value,
without refreshing any more

I/0 mapping

Supporting the mapping method of bitwise access

7 Environment requirements

Item

Specification

Working environment
temperature

-20°C—+55°C

Working environment
relative humidity (RH)

RH < 95%, no condensation

Storage temperature -40°C—+70°C (RH < 90%, no condensation)
Air No corrosive gas
Altitude Lower than 3000m
Pollution degree Below degree 2
Immunity 2kV power cable, compliant with IEC61000-4-4

Overvoltage category

Category Il

EMC anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27

202501 (V1.2)
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3.2.2 FL2003 (0032DP)

3.2.2.1 Basic information

O

N

invt

man
DO30 == E@]ll

ﬂ] —1 poo | o] poto| [po2e] o
po1| 1| po11 DO21| 1| DO31
R
1) po2 | 2| po12| |po22{ 2 | po32 1)
3] [3
— DO3 | 3| DO13 DO23| 3 | DO33 — D
DO4 | 4| DO14 DO24| 4 | DO34
DO5 | 5| DO15 DO25| 5 | DO35
DO6 | 6| DO16 DO26| 6 | DO36
po7 | 7 po17| |po27{ 7| D037
v | 8] ov v ] 8] ov |~
E?}FE FL2003
AEE  32xDigital Output(PNP)

24VDC,0.5A
SN:106228000058

Shenzhen INVT Electric Co.,Ltd.

500mA @ 24 VDC; RoHS

www.invt.com  Made in China
Orderin
Model g Description Applicable model
code
Digital output module, with 32
& P © Applicable to INVT Flex/TS/TM
FL2003 | 11016-00013 | channels of PNP transistor output,

series
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3.2.2.2 Component description

FL2003
0032DP
ins(;(iac:f;r R e
M W1
Signal
indicator

Color
meaning

User
terminal

Name Description
On: The module is running.
Slow blinking (500ms): The module is
R: Yellow Power-on/Run status o L
. establishing communication.
green indicator - —
Off: The module is not powered on or it is
Status
indicator abnormal.
Fast blinking (100ms): The module is offline.
Slow blinking (500ms): N ted
E: Red Module fault indicator ow b '”g( ms): No power co.nnec ¢
externally or incorrect parameter settings.
Off: The module works normally.
00-07: Green
. Each corresponds to a | On: Enable output.
Signal 10-17: Green channel of output
indicator | 20-27: Green sional P ]
30-37: Green gnal. Off: Disable output.
User
. External wiring I/O terminal
terminal

202501 (V1.2)
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Name

Description

Digital input

Digital output (source,
sink, relay)

meaning

Color -
[ ]

Analog input (voltage,
current, thermocouple)

- Analog output

3.2.2.3 Terminal definition and wiring

] Terminal definition
Schematic diagram Left signal Left terminal | Rightterminal | Rightsignal
DOO A0 BO DO10
DO1 Al Bl DO11
DO2 A2 B2 DO12
DO3 A3 B3 DO13
DO4 A4 B4 DO14
DO5 A5 B5 DO15
DO6 A6 B6 DO16
DO7 AT B7 DO17
24VDC A8 B8 COM
D020 co DO D030
D021 C1 D1 D031
DOI22 Cc2 D2 D032
D023 c3 D3 D033
D024 C4 D4 DO34
D025 Cc5 D5 D035
DO26 (o() D6 DO36
DO27 c7 D7 DO37
24VDC c8 D8 COM
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m Terminal wiring

A/B terminal

]

LOAD
DO0

C/D terminal

LOAD
DO20

1NDJID |euUlalU]
]

— f
LOAD m LOAD
DO7 AAA 3 D027 /\/\/\’
poo  AXR Q . pozo AR
-
0 |
— “
AD LOAD
DO17 DO37 /\/\/\’
24VDC 24VDC
24V * F L laav M F
com com

3.2.2.4 Power supply specifications

Item

Specification

Fieldbus input power
rated voltage

5VDC (4.75VDC-5.25VDC)

Fieldbus input power
rated current

150mA

Terminal input power
rated voltage

24VDC (20.4VDC-28.8VDC)

Terminal input power
rated current

2A (Typical value at 24VDC)

Terminal output power

None
rated voltage
Terminal output power
None
rated current
Hot swapping of module | Not supported

3.2.2.5 Output specifications

Item Specification
Output type Digital output, high-edge output
Output mode Source type
Output channel 32

Output voltage class

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

Output load (Resistance
load)

0.5A/point, 2A/module

Output load (Inductance
load)

7.2W/point, 12W/module
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Item Specification
Output load (Light load) | 5W/point, 18W/module
Hardware response time
ON/OFF
Leakage current at OFF | 10pA
100Hz for resistance load, 0.5Hz for resistance load, and 100ms for

100ps/100ps

Switch frequency

light load
Isolation Yes
Output action display When the outputis in driving state, the output indicator is on.
Input derating None
Protection function Short-circuit protection and overcurrent protection

3.2.2.6 Software specifications

Item Specification
Stop/offline output Keeping output, clearing output, or outputting the preset value, which
mode is configured on a point basis

Preset value of
stop/offline output
Output channel
exception detection None
indication
Output channel logic

Single-pointOor1

Not ted
level configuration ot stipporte
Configuration of
independent channel Not supported

enabling
Configuration of
diagnosis reporting

Diagnosis information will be uploaded by default.

Output according to the stop/offline output mode and preset value,
without refreshing any more
I/0 mapping Supporting the mapping method of bitwise access

In stop mode

3.2.2.7 Environment requirements

Item Specification
Working environment
temperature

-20°C-+55°C

Working environment
relative humidity (RH)
Storage temperature -40°C-+70°C (RH < 90%, no condensation)

RH < 95%, no condensation

Air No corrosive gas
Altitude Lower than 3000m
Pollution degree Below degree 2
Immunity 2kV power cable, compliant with IEC61000-4-4

Overvoltage category Category Il
EMC anti-interference

Zone B, compliant with IEC61131-2

level
Vibration resistance Compliant with IEC60068-2-6
Impact resistance Compliant with IEC60068-2-27
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3.3 Digital output module (sink type) (FL210x)

3.3.1 FL2102 (0016DN)

3.3.1.1 Basic information

invt
— Dpoo| 0 |DO10
. DOl | 1 |DO11 L:gli%
[ po2 | 2 |po12 Ll
%l] o3 | 3 |po13 —
DO4 | 4 |DO14 I
DO5 | 5 |DO15
| |pos| 6 |Dpo1s
po7 | 7 |po17
com| 8 | com
I
A B
® (€ ]

FL2102

Bl 16xDigital Output(NPN)
Q'R 24VDC, 0.5A
SN:106228000058

Shenzhen INVT Electric Co.,Ltd

RoHS

series

www.invt.com Made in china
Orderin
Model g Description Applicable model
code
Analog output, 16-channel NPN .
Applicable to INVT Flex/TS/TM
FL2102 | 11016-00003 | transistor output, 500mA @ 24VDC; | PP X/TS/
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3.3.1.2 Component description

Status indicator

Signal indicator

FL2102
0016

Color meaning

User terminal

Name Description
On: The module is running.
Slow blinking (500ms): The module is
R: Yellow Power-on/Run status Lo L
. establishing communication.
green indicator - —
Off: The module is not powered on or it is
Status abnormal.
indicator Fast blinking (100ms): The module is offline.
Slow blinking (500ms): Channel
E: Red Module fault indicator |overheat/overcurrent alarm or incorrect
parameter settings.
Off: The module works normally.
. Each corresponds toa | On: Enable output.
Signal 00-07: Green
s channel of output .
indicator | 10-17: Green . Off: Disable output.
signal.
User .. .
. External wiring I/O terminal
terminal
Digital output (source,
- Digital input .|g| utput (sou
Color sink, relay)
meaning Analog input (voltage,
Analog output
- current, thermocouple) - goutpu

202501 (V1.2)
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3.3.1.3 Terminal definition and wiring

Terminal definition

Schematic diagram Left signal Left terminal | Right terminal Right signal
DOO0 AO BO DO10
" —
3? ? 0 DO1 Al Bl DO11
=)
I ' DO2 A2 B2 D012
=)
2 2
?? DO3 A3 B3 DO13
3 3
Q\?‘?ﬁ DO4 A4 B4 D014
=)
5 5 DO5 A5 B5 D015
==
6 6
DO6 A6 B6 DO16
==
‘7 7
’A??B DO7 AT BT DO17
8 '8
A B
- COoM A8 B8 COM
User terminal wiring
DO LOAD
MV
LOAD
E DO7 AAA >
D
“
3 P DO10 LOAD \
Q I
o
P '
n : LOAD
(e D017 AAA, o
—~+
J
P! COM
24vVDC
COM

202501 (V1.2)

42



INVT Flex Series 1/0 System User Guide I/0 module specifications

3.3.1.4 Power supply specifications

Item Specification
Fieldbus input power
eicibus Input pow 5VDC (4.75VDC—5.25VDC)
rated voltage
- .
ieldbus input power 200mA
rated current
Terminal input
put power None
rated voltage
Terminal input power
None
rated current
Terminal out
put power None
rated voltage
Terminal out
put power None
rated current
Hot swapping of module | Not supported

3.3.1.5 Output specifications

Item Specification
Output type Digital output, low-edge output
Output mode Sink
Output channel 16

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

Output load (Inductance
load)

Output load (Light load) | 5W/point, 18W/module
Hardware response time
ON/OFF

Leakage current at OFF | 10pA
100Hz for resistance load, 0.5Hz for resistance load, and 100ms for

0.5A/point, 4A/module

7.2W/point, 24W/module

100ps/100us

Switch frequency

light load
Isolation Yes
Output action display When the output is in driving state, the output indicator is on.
Input derating None
Protection function Short-circuit protection and overcurrent protection

3.3.1.6 Software specifications

Item Specification
Stop/offline output Keeping output, clearing output, or outputting the preset value, which
mode is configured on a point basis

Preset value of
stop/offline output
Output channel
exception detection Overheat/overcurrent detection and protection on a module basis
indication
Output channel logic
level configuration

Single-pointOor1l

Not supported
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Item

Specification

Configuration of
independent channel
enabling

Not supported

Configuration of
diagnosis reporting

Diagnosis information will be uploaded by default.

In stop mode

Output according to the stop/offline output mode and preset value,
without refreshing any more

I/0 mapping

Supporting the mapping method of bitwise access

3.3.1.7 Environment requirements

Item

Specification

Working environment
temperature

-20°C-+55°C

Working environment
relative humidity (RH)

RH < 95%, no condensation

Storage temperature -40°C-+70°C (RH < 90%, no condensation)
Air No corrosive gas
Altitude Lower than 3000m
Pollution degree Below degree 2
Immunity 2kV power cable, compliant with IEC61000-4-4

Overvoltage category

Category Il

EMC anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27

202501 (V1.2)
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3.3.2 FL2103 (0032DN)

3.3.2.1 Basic information

O

invt

— 0 | DO10 D020} 0 | DO30 —

DO1 | 1 |DO11 DO21| 1 | DO31

[a) DO2 | 2 | DO12 D022| 2 | DO32 [a)

§D DO3 | 3 |DO13 D023 | 3 | DO33 D§
DO4 | 4 | DO14 DO24| 4 | DO34
DO5 | 5 | D015 D0O25| 5 | DO35
DO6 | 6 | DO16 D026 | 6 | DO36

—— | DO7 | 7 |DO17 DO27| 7 |DO37| ——
COMO| 8 |COMO| |COM1) 8 |COM1
H | H H

A B c D

E#fi.;-EI FL2103

24VDC,0.5A

SN:106228000058

o 32xDigital Output(NPN)

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

RoHS

series

Orderin
Model g Description Applicable model
code
Analog output, 32-channel NPN .
i Applicable to INVT Flex/TS/TM
FL2103 11016-00017 | transistor output, 500mA @ 24VDC;

202501 (V1.2)
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3.3.2.2 Component description

Status
indicator

Signal
indicator

Color
meaning

User
terminal

Name Description
On: The module is running.
Slow blinking (500ms): The module is
R: Yellow Power-on/Run status L L
. establishing communication.
green indicator - —
Off: The module is not powered on or it is
Status abnormal.
indicator Fast blinking (100ms): The module is offline.
Slow blinking (500ms): Channel
E: Red Module fault indicator | overheat/overcurrent alarm or incorrect
parameter settings.
Off: The module works normally.
00-07:
On: Enable output.
Green
. Each corresponds to a
Signal 10-17:
o channel of output
indicator Green signal Off: Disable output
20-27: gnat ' put.
Green

202501 (V1.2)
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Name Description
30-37:
Green
User .. .
. External wiring I/O terminal
terminal

Digital input

Digital output (source,
sink, relay)

meaning

[ ]
Color
[ ]

Analog input (voltage,

current,
thermocouple)

- Analog output

3.3.2.3 Terminal definition

m Terminal definition
Schematic diagram Left signal Left terminal | Right terminal Right signal
DOO0 AO BO DO10
DO1 Al Bl DO11
DO2 A2 B2 DO12
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
DOI22 C2 D2 D032
D023 Cc3 D3 D033
D024 Cc4 D4 D034
DO25 C5 D5 DO35
DO26 C6 D6 DO36
DO27 Cc7 D7 DO37
CcoM C8 D8 COM

202501 (V1.2)
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m Terminal wiring
A/B terminal C/D terminal
DOO ,'(?\/}3 poz0  f X%
5 : oy | LOR0 | 5 : oopr 0RO |
(o (o
) '& ) '&
- -
8 y boto  LOAD 8 y boso  LOAD
o i o i
(an i bo17  pNR (an i boz7  pNR
coMm coMm
J 24vDC J 24vDC
com O com O
MR MR

3.3.2.4 Power supply specifications

Item

Specification

Fieldbus input power rated voltage 5VDC (4.75VDC-5.25VDC)

Fieldbus input power rated current 300mA

Terminal input power rated voltage None

Terminal input power rated current None

Terminal output power rated voltage None

Terminal output power rated current | None

Hot swapping of module Not supported

3.3.2.5 Output specifications

Item Specification
Output type Digital output, low-edge output
Output mode Sink
Output channel 32

Output voltage class

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

Output load (Resistance

load)

0.5A/point, 4A/module

Output load (Inductance

load)

7.2W/point, 24W/module

Output load (Light load)

5W/point, 18W/module

Hardware response time

ON/OFF

100ps/100ps

Leakage current at OFF

10pA

Switch frequency

100Hz for resistance load, 0.5Hz for resistance load, and 100ms for

202501 (V1.2)
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Item Specification
light load
Isolation Yes
Output action display When the outputis in driving state, the output indicator is on.

Input derating None
Protection function Short-circuit protection and overcurrent protection

3.3.2.6 Software specifications

Item Specification
Stop/offline output Keeping output, clearing output, or outputting the preset value, which
mode is configured on a point basis

Preset value of
stop/offline output
Output channel
exception detection Overheat/overcurrent detection and protection on a module basis

indication

Single-pointOor1

Output channel logic
level configuration
Configuration of
independent channel Not supported
enabling
Configuration of
diagnosis reporting

Not supported

Diagnosis information will be uploaded by default.

Output according to the stop/offline output mode and preset value,
without refreshing any more
I/0 mapping Supporting the mapping method of bitwise access

In stop mode

3.3.2.7 Environment requirements

Item Specification
Working environment
temperature

-20°C-+55°C

Working environment

. - RH < 95%, no condensation
relative humidity (RH)

Storage temperature -40°C-+70°C (RH < 90%, no condensation)
Air No corrosive gas
Altitude Lower than 3000m
Pollution degree Below degree 2
Immunity 2kV power cable, compliant with IEC61000-4-4

Overvoltage category Category Il
EMC anti-interference

Zone B, compliant with IEC61131-2

level
Vibration resistance Compliant with IEC60068-2-6
Impact resistance Compliant with IEC60068-2-27
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3.4 Digital output module (FL2201)

3.4.1 FL2201 (0008DR)

3.4.1.1 Basic information

-
m] Y00

invt

LOAD LOAD

I ]

0 |COMO| Yo4 | O
Inc|1ne| [N
|vor| 2 [como  [vos |2
Inc|s|ne|  [nels
Y02 4% W4
NC ST VS
|vo3 | 6 [comd  [vor |6
Inc| 7 |ne|  [ne |7
NC 8? NC | 8
A B C

FL2201

8xRelay Output

(s L] AC:230V 24/ DC:24V 27
EI T % SN:106228000058
F- e

Sl

Shenzhen INVT Electric Co.,

www.invt.com Made in china

Ltd

Orderin
Model g Description Applicable model
code
FL2201 | 11016-00009 Digital output, 8 relay outputs, dry App.)licable to INVT Flex/TS/TM
contacts,3A@30VDC/250VAC;RoHS | series
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3.4.1.2 Component description

FL2201
000

Status
indicator

Signal
indicator

»0

i

mO[I
tl

33

w
wO NO
wom N

b
8
[=2l=]

Color
meaning

o

User
terminal

»O

C D
8 l ‘8_
c D‘J
Name Description
On: The module is running.
Slow blinking (500ms): The module is
R: Yellow Power-on/Run status L L
. establishing communication.
green indicator - —
Off: The module is not powered on or it is
Status
o abnormal.
indicator —
Slow blinking (500ms): Incorrect parameter
E:Red | Module fault indicator [~ nES
:Re odule fault indicator
Fast blinking (100ms): The module is offline.
Off: The module works normally.
. Each correspondstoa | On: Enable output.
Signal 00-07:
s channel of output .
indicator | Green . Off: Disable output.
signal.
User .. .
. External wiring I/O terminal
terminal
Digital output (source,
- Digital input .|g| utput (sou
sink, relay)
Color -
meanin Analog input (voltage,
& - current, - Analog output
thermocouple)
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3.4.1.3 Terminal definition

m Terminal definition
Schematic diagram Left signal Left terminal | Rightterminal | Rightsignal
Y00 A0 BO coMo
ww ; Al Bl !
n B D Y01 A2 B2 COMO
e e
IA B|C D
a B Y02 A4 B4 coMo
c - A5 B5 -
2|2 2
q Y03 A6 B6 coMo
g a‘a’w - A7 B7 -
— = - A8 B8 -
@ Q0 O
Y04 co DO coM1
w iw Y05 c2 D2 CcoM1
3 66 6 - c3 D3 R
7 & 77T W 7
- Cc5 D5 -
3 ggﬁ Y07 cé D6 com1
A a-l oy ) - c7 D7 -
— —
- Cc8 D8 -
m Terminal wiring
Y00 LOAD
[5 o
e | . DC
3 COMO @
~t
D A
3 Q)
QD
n LOAD
—0 Y07
a |
—_— e DC
~+ com1 @
AC
©
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3.4.1.4 Power supply specifications

Item Specification
Fieldbus input power
5VDC (4.75VDC-5.25VDC)
rated voltage
Fieldbus input power
300mA
rated current
Terminal input power
None
rated voltage
Terminali
inal input power None
rated current
Terminal output power
None
rated voltage
Terminal output power
None
rated current
Hot swapping of module | Not supported

3.4.1.5 Output specifications

Item Specification
Output mode Relay N.O.
Output channel 8
Contact load (Resistance
load) 3A 250VAC/30VDC

Max. switching voltage | 250VAC/125VDC (@0.3A)
Max. switching current | 3A

Contact resistor <100mQ (1A 6VDC)
Min. load 5VDC 10mA
Isolation Strong current isolated from weak current

3.4.1.6 Software specifications

Item Specification
Stop/offline output Keeping output, clearing output, or outputting the preset value, which
mode is configured on a point basis

Preset value of
stop/offline output
Output channel

Single-pointOor1

exception detection Not supported
indication
Output cha'nnel l.oglc Not supported
level configuration
Configuration of
independent channel Not supported
enabling
Configuration of
Not supported

diagnosis reporting

Output according to the stop/offline output mode and preset value,
without refreshing any more
I/0 mapping Supporting the mapping method of bitwise access

In stop mode
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3.4.1.7 Environment requirements

Item

Specification

Working environment
temperature

-20°C-+55°C

Working environment
relative humidity (RH)

RH <95%, no condensation

Storage temperature -40°C-+70°C (RH < 90%, no condensation)
Air No corrosive gas
Altitude Lower than 3000m

Pollution degree

Below degree 2

Immunity

2kV power cable, compliant with IEC61000-4-4

Overvoltage category

Category Il

EMC anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27

202501 (V1.2)
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3.5 Analog input module (FL3xxx)

3.5.1 FL3003 (4AD)

3.5.1.1 Basic information

invt

IR 4xAnalog Input
Voltage&current 24bit
SN:106228000058

VIo+ | 0 | 10+
vio- | 1 | PE
CZ VIL+ | 2 | 11+
vil- | 3 | PE
viae | 4 | 12+
Vi2- | 5 | PE
VI3+ | 6 | 13+
vi- | 7 | PE
NC | 8 | NC
A B
» (€
FL3003

Shenzhen INVT Electric Co.,Ltd

1A

www.invt.com Made in china
Ordering .. -
Model Description Applicable model
code
Analog input module, 4 channels, 16-bit .
Applicable to INVT Flex/TS/TM

FL3003 11016-00011 |resolution, room-temperature accuracy sjrliaes s

of+0.1%FS; RoHS
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3.5.1.2 Component description

FL3003

4AD
Status indicator RE ME

Color meaning
Signal indicator

\ B

|

& €8
—— | Jser terminal

B ) .g?

A a!-

3G /3|

|

f} ) NEL

\

A= B|

5 5|

A~ B!

6 y '6|

, !

o O©F

A B ]
oy
Name Description
On: The module is running.
Slow blinking (500ms): The module is
R: Yellow Power-on/Run status L L
- establishing communication.
green indicator - -
Off: The module is not powered on or it is
Status
indicator abnormal.
Fast blinking (100ms): The module is offline.
Sl blinki 500ms): ADC chip fault
E: Red Module fault indicator |, ow blinking { ms), chip tautt or
incorrect parameter settings.
Off: The module works normally.
On: The channel is enabled.
Slow blinking (500ms): Input signal Incorrect
Signal Channel status parameter settings.
o 00-03: Green o A .
indicator indicator Fast blinking (100ms): Offline at the voltage
mode.
Off: The channel is disabled.
User - .
. External wiring I/O terminal
terminal
e Digital output (source,
Digital t
ColoT - 'sitatinpu sink, relay)
meanin
& - Analog input (voltage, - Analog output
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Name Description
current, thermocouple) ‘

3.5.1.3 Terminal definition

[ Terminal definition
Schematic diagram Left signal Left terminal | Right terminal Right signal
,] VIO+ A0 BO 10+
A%a
& &0 VI0- Al Bl PE
VIil+ A2 B2 1+
e
2 / &
A?‘?B VI1- A3 B3 PE
3 y3
O 0° VI2+ A4 B4 12+
B
- = VI2- A5 B5 PE
6 4
? VI3+ A6 B6 13+
A, B
7 / 7
@??g VI3- AT B7 PE
| A B
- A8 B8 -
m Terminal wiring
Figure 3-1 Voltage input wiring
VIO+ j
10+ %’ g? ADC
Shield VIO- ;
e N
Figure 3-2 Current input wiring
Two-wire system Three-wire system
4-20mA 4-20mA
sensor/transmitter sensor/transmitter
o 10+ PowerH I 10+
+[5} { il 24VDC 15| ‘ (\ f
P = Pl
Power +J Shield Shield layer
24vDC layer of of cable

Four-wire system
4-20mA
sensor/transmitter

Power 1
24VDC _

(%]
Lol2 1 [+]

Shield layer
of cable

202501 (V1.2) 57



INVT Flex Series 1/0 System User Guide

I/0 module specifications

3.5.1.4 Power supply specifications

Item

Specification

Fieldbus input power
rated voltage

5VDC (4.75VDC-5.25VDC)

Fieldbus input power

200mA
rated current
Terminali
erminal input power None
rated voltage
Terminal input power
None
rated current
Terminal output power
None
rated voltage
Terminal output power
None
rated current
Hot swapping of module | Not supported
3.5.1.5 Input specifications
Item Specification
Input type Analog input
Input mode Voltage/current
Input channels 4
Resolution 16-bit
Conversion time 320us/channel
Voltage input range 0-5V, 0-10V, -5-+5V, -10-+10V
Voltage inputimpedance | 2.4MQ
v -
oltage input accuracy +0.1%
(25°C)
Voltage input accuracy
(in full temperature +0.2%
range)
Voltage input limit *12v

Voltage input diagnosis

Disconnection detection supported

Current input range

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

Currentinput resistance | 240Q
Current input accuracy +0.1%
(at 25°C)

Current input accuracy

(in full temperature +0.2%

range)

Current input limit +24mA

Current input diagnosis | Not supported

Isolation

No isolation between interface channels; voltage isolated from

interface; interface isolated from bus

Input action display

None

Input derating

None
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3.5.1.6 Software specifications

Item Specification
Configuration of
independent channel Supported
enabling
fi ion of
Configuration o Supported

diagnosis reporting

Configuration of
enabling diagnosis
detection

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

Mode switchover
configuration

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

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.

Configuration of

enabling over-limit Supported
detection
Configuration of Not subported
enabling peak holding PP
Configuration of 20000

conversion digital range

Sampling time

4 channels at 1.28ms

Sampling refresh

Sampling time based asynchronous refresh, but not bus period based
synchronous refresh

Stop mode

Present value kept, without refresh

3.5.1.7 Environment requirements

Item

Specification

Working environment
temperature

-20°C-+55°C

Working environment
relative humidity (RH)

RH < 95%, no condensation

Storage temperature -40°C-+70°C (RH < 90%, no condensation)
Air No corrosive gas
Altitude Lower than 3000m
Pollution degree Below degree 2
Immunity 2kV power cable, compliant with IEC61000-4-4

Overvoltage category

Category Il

EMC anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27
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3.5.2 FL3404 (S8ADV)

3.5.2.1 Basic information

invt

Vo+ | 0 | VO-
Vi+ [ 1 | V1
ﬂ] V2+ | 2 | v2-

V3+ | 3| V3-
V4+ | 4 | V4- [m
V5+ | 5 V5-
V6+ | 6 | Ve6-
Vi+ | T | VI-
PE | 8 | PE l
A B

® (€

) FL3404

16bit

Shenzhen INVT Electric Co.,Ltd
Made in china

www.invt.com

Orderin
Model g Description Applicable model
code
Analog input module, 8 channels,
voltage signal, 16-bit resolution, |Applicable to INVT Flex/TS/TM
FL3404 11016-00026 .
room-temperature accuracy of | series
+0.15%FS; RoHS
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3.5.2.2 Component description

Status indicator

Color meaning

aPp
A‘ﬁ% 5

— Jser terminal

WP

S

%
sm

T oP

oy
E

aw

~>

33
> -, -
W

m . om

~mw

Name Description
On: The module is running.
Slow blinking (500ms): The module is
R: Yellow Power-on/Run status . L
Lo establishing communication.
green indicator - —
Off: The module is not powered on or it is
Status
indicator abnormal.
Fast blinking (100ms): The module is offline.
Sl blinki 500ms): ADC chip fault
E: Red Module fault indicator |, ow blinking ms). chip fault or
incorrect parameter settings.
Off: The module works normally.
On: The channelis enabled.
Slow blinking (500ms): Input signal Incorrect
Signal Channel status parameter settings.
o 00-07: Green .. . B
indicator indicator Fast blinking (100ms): Offline at the voltage
mode.
Off: The channel is disabled.
User - .
. External wiring I/O terminal
terminal
Digital output
- Digital input .|g| al output (source,
Color sink, relay)
meaning Analog input (voltage,
Anal tput
- current, thermocouple) - nalog outpu
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3.5.2.3 Terminal definition and wiring

Terminal definition

Schematic diagram Left signal Left terminal | Right terminal Right signal
,\ V1+ AO BO V1-
I;%B
0 0 V2+ Al Bl V2-
‘1‘? ; 1
‘ V3+ A2 B2 V3-
=
2 2
g\??g Va+ A3 B3 V4-
2‘??2 V5+ A4 B4 V5-
==
- = V6+ A5 B5 V6-
6 '6
?? VT+ A6 B6 V-
A, B
7 7
A?‘?B PE A7 B7 PE
8 ‘ 8’
| A B8]
V1+ A8 B8 V1-

Terminal wiring

Figure 3-3 Voltage input wiring

Shield
layer of
cable

e}

VIO-

Jiomiau
J9yl4

ADC

A

3.5.2.4 Power supply specifications

Item

Specification

Fieldbus input power
rated voltage

5VDC (4.75VDC-5.25VDC)

Fieldbus input power

200mA
rated current
Terminal input power
putp None
rated voltage
Terminal input power
putp None
rated current
Terminal output power
None
rated voltage
Terminal output power
None
rated current
Hot swapping of module | Not supported
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3.5.2.5 Input specifications

Item Specification
Input type Analog input
Input mode Voltage (differential)
Input channels 8
Resolution 16-bit
Conversion time <170ps/channel

Voltage input range 0-5V, 0-10V, -5-+5V, -10-+10V
Voltage inputimpedance | 1MQ
Voltage input accuracy

25°C) +0.15%
Voltage input accuracy
(in full temperature +0.3%
range)
Voltage input limit +15V

Voltage input diagnosis | Disconnection detection supported
No isolation between interface channels; voltage isolated from
interface; interface isolated from bus

Isolation

Input action display None

3.5.2.6 Software specifications

r— Specification
Configuration ofinde.rpendent Supported
channel enabling
figuration of diagnosi
Configuration of diagnosis Supported

reporting
Configuration of enabling
diagnosis detection
Mode switchover
configuration

Over-range detection, and over-limit detection

0-5V, 0-10V, £5V, £10V

Filter parameter Software filter time can be set through the host controller, which
configuration ranges from 1 to 255, with the sampling period as the unit.
Conﬂgurfatl.on ofenébllng Supported
over-limit detection
Configuration of enabling
. Not supported
peak holding
-10—+10VDC | -20000-20000, -32000-32000, -27648-27648
Configuration | 0-10VDC 0-20000, 0-32000, 0-27648
of conversion | -5-+5VDC -20000-20000, -32000-32000, -27648-27648
digital range | 0-5VDC 0-20000, 0-32000, 0-27648
1-5VDC 0-20000, 0-32000, 0-27648
Sampling time <170ps/channel

Sampling time based asynchronous refresh, but not bus period

S li fresh
ampling retres based synchronous refresh
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3.5.2.7 Environment requirements

Item Specification
Working environment
temperature
Working environment
relative humidity (RH)
Storage temperature -40°C-+70°C (RH < 90%, no condensation)

-20°C-+55°C

RH <95%, no condensation

Air No corrosive gas
Altitude Lower than 3000m
Pollution degree Below degree 2
Immunity 2kV power cable, compliant with IEC61000-4-4

Overvoltage category Category Il
EMC anti-interference

Zone B, compliant with IEC61131-2

level
Vibration resistance Compliant with IEC60068-2-6
Impact resistance Compliant with IEC60068-2-27

3.5.3 FL3504 (8ADI)

3.5.3.1 Basic information

°
INVE
Yy
10+ | 0 10-
L n+ | 1| 11 LM
1 2+ |2 | 12 L O]
3+ | 3| 13 —
14+ | 4 | 14 [ﬂ
5+ | 5 | Is-
6+ | 6 | 16-
7| 7|
PE | 8 | PE
A B jﬁ

[OfFE0| FL3504

i

JEH 8xCurrent Input
Ly 16bit

SN:106228000058

Shenzhen INVT Electric Co.,Ltd [ﬂ ﬁ
www.invt.com Made in china —
Orderin .. -
Model code g Description Applicable model

Analog input module, 8 channels,
current  signal, 16-bit resolution, |Applicable to INVT Flex/TS/TM
room-temperature accuracy of | series

+0.15%FS; RoHS

FL3504 | 11016-00027
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3.5.3.2 Component description

Status indicator

FL3504

Signal indicator

P N>

o>

o ot o

- &
- Qlf

1

=>
% :
< g

wr
@%

~>

Color meaning

m— Jser terminal

»m

om

m Loom

Name Description
On: The module is running.
Slow blinking (500ms): The module is
R: Yellow Power-on/Run status . L
Lo establishing communication.
green indicator - —
Off: The module is not powered on or it is
Status
indicator abnormal.
Fast blinking (100ms): The module is offline.
Sl blinki 500ms): ADC chip fault
E: Red Module fault indicator |, ow blinking ms). chip fault or
incorrect parameter settings.
Off: The module works normally.
On: The channelis enabled.
Slow blinking (500ms): Input signal Incorrect
Signal Channel status parameter settings.
o 00-07: Green .. . B
indicator indicator Fast blinking (100ms): Offline at the voltage
mode.
Off: The channel is disabled.
User - .
. External wiring I/O terminal
terminal
Digital output
- Digital input .|g| al output (source,
Color sink, relay)
meaning Analog input (voltage,
Anal tput
- current, thermocouple) - nalog outpu
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3.5.3.3 Terminal definition and wiring

= Terminal definition
Schematic diagram Left signal Left terminal | Right terminal Right signal
10+ A0 BO 10-
@ © 11+ Al B1 11-
1@ @1
12+ A2 B2 12-
‘z‘;! ;*3
A??'B 13+ A3 B3 13-
3 y y3
???E 14+ A4 B4 14-
e
5 '5
15+ A5 BS I5-
6 4 '6
?? 16+ A6 B6 16-
A, B
7 y '7
= I7+ AT B7 I7-
| A B8]
—
PE A8 B8 PE
[ Terminal wiring
Figure 3-4 Current input wiring
Two-wire system SADI Three-wire system SADI
4-20mA 4-20mA
sensor/trar:smitter module sensor/transmitter module
10+ P— e 10+
+[s] / 24VDC iS4 0
Power |Shie|df Shield layer
24VDC_| ayer o f cabl
Four-wire system
4-20mA
sensor/transmitter
M 8ADI
Power 1 +
24VDC | ] module
I+
s-]
— Shield layer
of cable
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3.5.3.4 Power supply specifications

Item

Specification

Fieldbus input power
rated voltage

5VDC (4.75VDC-5.25VDC)

Fieldbus input power

200mA
rated current
Terminal input
put power None
rated voltage
Terminal input power
None
rated current
Terminal output power
None
rated voltage
Terminal output power
None
rated current
Hot swapping of module | Not supported
3.5.3.5 Input specifications
Item Specification
Input type Analog input
Input mode Voltage
Input channels 8
Resolution 16-bit
Conversion time <170ps/channel
Currentinput range 1+20mA, 0-20mA, 4-20mA
Currentinput resistance | 240Q
Current input accurac
put Y +0.15%
(at 25°C)
Current input accuracy
(in full temperature *0.3%
range)
Current input limit +30mA
Current input diagnosis | Not supported

Isolation

No isolation between interface channels; voltage isolated from

interface; interface isolated from bus

3.5.3.6 Software specifications

Item

Specification

Configuration of
independent channel
enabling

Supported

Configuration of diagnosis
reporting

Supported

Configuration of enabling
diagnosis detection

Over-range detection, and over-limit detection

Mode switchover
configuration

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

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.

202501 (V1.2)
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Item

Specification

Configuration of enabling

Configuration
of conversion
digital range

Supported
over-limit detection PP
Configuration of enabling
) Not supported
peak holding

-20mA-
-20000-20000, -32000-32000, -27648-27648

+20mA

OmA-

0-20000, 0-32000, 0-27648
20mA
4mA-

0-20000, 0-32000, 0-27648
20mA

Sampling time

<170ps/channel

Sampling refresh

Sampling time based asynchronous refresh, but not bus period
based synchronous refresh

3.5.3.7 Environment requirements

Item

Specification

Working environment
temperature

-20°C-+55°C

Working environment
relative humidity (RH)

RH < 95%, no condensation

Storage temperature -40°C-+70°C (RH < 90%, no condensation)
Air No corrosive gas
Altitude Lower than 3000m
Pollution degree Below degree 2
Immunity 2kV power cable, compliant with IEC61000-4-4

Overvoltage category

Category Il

EMC anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27
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3.6 Analog output module (FL4xxx)

3.6.1 FL4003 (4DA)

3.6.1.1 Basic information

invt

S ] vo+ | o | wio-
o+ | 1| PE
Vit | 2 | v

n+ | 3| PE
v+ | 4| i

o+ | 5| PE
va+ | 6 | i3

3+ | 7| PE

24V 8 ov
]

A B

& C€

FL4003

T 4xAnalog Output
Voltage&current 16bit
SN:106228000058

Shenzhen INVT Electric Co.,Ltd

T A

accuracy of +0.1% FS; RoHS

series

www.invt.com Made in china
Orderin
Model g Description Applicable model
code
Analog output module, 4 channels, .
. . Applicable to INVT Flex/TS/TM
FL4003 | 11016-00008 |16-bit resolution, room-temperature
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3.6.1.2 Component description

FL4003
4DA

Status indicator RE ME

wom
o

Color meaning
Signal indicator

User terminal

A B
2 2
e e

o e
Af— B
3 } 3

oP o> £
% (50 bu’l

& 7
s ©s
-

£>
vy)
m .,

Name Description
On: The module is running.

Slow blinking (500ms): The module is

R: Yellow Power-on/Run status . L
establishing communication.

reen indicator
8 Off: The module is not powered on or it is
abnormal.
Fast blinking (100ms): The module is offline.
Sl blinki 500 : DAC chi t l
.St.atus E: Red Module fault indicator oW bin m,g (500ms) ¢ |.p externa
indicator power exception or parameter setting error.

Off: The module works normally.

On: The channel is enabled.

Slow blinking (500ms): Short circuit or
Channel status

00-03: Green . incorrect parameter settings.
indicator

Fast blinking (100ms): Current disconnection.
Off: The channel is disabled.

User

. External wiring I/O terminal
terminal
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Name Description

Digital output (source,

Digital input
Color - & P sink, relay)
meaning Analog input (voltage,
Analog output
- current, thermocouple) - goutp
3.6.1.3 Terminal definition and wiring
n Terminal definition
Schematic diagram Left signal Left terminal | Right terminal Right signal
q VO+ A0 BO VIO-
‘:-,‘ 1
B
% 9 10+ Al Bl PE
1% v 1
?? V1+ A2 B2 VI1-
A, B
2 2
é??? 11+ A3 B3 PE
Q?tg? V2+ A4 B4 VI2-
2E,
56 5
‘ 12+ A5 BS PE
6 » 6
?? V3+ A6 B6 VI3-
A, B
7 y7
A??B 13+ A7 B7 PE
8% 8_
| A B
24V A8 B8 COM
m Terminal wiring
vor ]
E
H
Shielcdall;);er of
P
VS)I_tagbsi olutp:t modfe 7‘
nvalk%PlaMéange —
[ PE I e L | Digital-
7 : — conversion
_CH212+
Current output mode
Drivable load range:
0-06kQ
v
[ (e
= CH3
3+
Shield layer of
cable tEEEm== 5V
Power -15v
chip L sy |

24VDC external DC power
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3.6.1.4 Power supply specifications

Item

Specification

Fieldbus input power
rated voltage

5VDC (4.75VDC-5.25VDC)

Fieldbus input power
rated current

150mA

Terminal input power
rated voltage

24VDC (20.4VDC-28.8VDC)

Terminal input power
rated current

100mA (Typical value at 24VDC)

Terminal output power

None
rated voltage
Terminal output power
None
rated current
Hot swapping of module | Not supported

3.6.1.5 Output specifications

Item Specification
Output type Analog output
Output mode Voltage/current
Output channel 4
Resolution 16-bit
Conversion time 40us/channel
Voltage output range 0-5V, 0-10V, -5—+5V, -10—+10V
Voltage output load 1kQ
Voltage o(uzt;tét) accuracy +0.1%
Voltage output accuracy
(in full temperature +0.5%

range)

Voltage output diagnosis

Short circuit detection and overtemperature protection supported

Current output range

0-20mA, 4-20mA

Current output load <600Q
Current output accuracy
+0.1%
(25°C)
Current output accuracy
(in full temperature +0.5%

range)

Current output diagnosis

Open circuit detection and overtemperature protection supported

No isolation between interface channels; voltage isolated from

Isolation
interface; interface isolated from bus
Output action display None
Output derating None
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3.6.1.6 Software specifications

Item

Specification

Configuration of
independent channel
enabling

Supported

Configuration of diagnosis
reporting

Supported

Configuration of enabling
diagnosis detection

Short circuit detection for voltage, and disconnection detection for
current

Mode switchover
configuration

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

Output status
configuration after stop

Clearing, keeping the present output, or outputting the preset value

Preset value output after
stop

Supported

Configuration of
conversion digital range

+20000

Sampling time

4 channels at 160us

Sampling refresh

Sampling time based asynchronous refresh, but not bus period based
synchronous refresh

Stop mode

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

3.6.1.7 Environment requirements

Item

Specification

Working environment
temperature

-20°C-+55°C

Working environment
relative humidity (RH)

RH < 95%, no condensation

Storage temperature

-40°C-+70°C (RH < 90%, no condensation)

Air

No corrosive gas

Altitude

Lower than 3000m

Pollution degree

Below degree 2

Immunity

2kV power cable, compliant with IEC61000-4-4

Overvoltage category

Category Il

EMC anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27
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3.7 Temperature detection module (FL31xx)

3.7.1 FL3103 (4PT)

3.7.1.1 Basic information

invt

Four-wire

Three-wire

Two-wire
10+ | 0 10-
- RO+ | 1 | RO-
ﬂ] i 11+ | 2 11- —
R1+ | 3 R1- —
R+ | 4 | I2- [m
R2+ | 5 R2-
13+ | 6 13-
R3+ | 7 R3-
PE 8 PE l
A B —
Tl FL3103

Y 4xAnalog Input
Temperature, RTD 24bit
SN:106228000058

www.invt.com

Shenzhen INVT Electric Co.,
Made in china

o
Ltd [m R

RoHS

Orderin
Model g Description Applicable model
code
Thermal resistor, 4 channels, 24-bit .
. e Applicable to INVT Flex/TS/TM
FL3103 | 11016-00007 | resolution, sensitivity of 0.1°C/°F;

series
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3.7.1.2 Component description

Status indicator

Signal indicator

FL3103
4PT

Color meaning

User terminal

Name

Description

Status
indicator

R: Yellow
green

Power-on/Run status
indicator

On: The module is running.

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

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

E: Red

Module fault indicator

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

Slow blinking  (500ms):  Error in
temperature detection.

Off: The module works normally.

00-03: Green

Channel status indicator

On: The channel is enabled.

Slow blinking (500ms): Input signal out of
range or limit.

Fast blinking (100ms): Disconnection.

Off: The channel is disabled.

User
terminal

External wiring I/O terminal
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Name Description
Digital output (source,
B | Digitalinput igital output (sou
Color sink, relay)
meaning Analog input (voltage,
Analog output
- current, thermocouple) - goutpu

3.7.1.3 Terminal definition and wiring

m Terminal definition
Schematic diagram Left signal Left terminal | Right terminal Right signal
f 10+ AO BO 10-
0 ©°
RO+ Al Bl RO-
2,
1 1
% 11+ A2 B2 11-
A B
2 & 2
Aﬁ‘; R1+ A3 B3 R1-
3 3
:?ﬁg 12+ A4 B4 12-
FE
s &s R2+ A5 B5 R2-
2
6 6
13+ A6 B6 13-
==
A 7
?? R3+ A7 B7 R3-
A B
8 I-B_
. PE A8 BS PE

m Terminal wiring

Two-wire
PT

Three-wire
PT

Four-wire
PT

Ll

J

1] i

Y 1 R

Filter

Filter

AGND

Filter

Filter

VAVERAVAVARR AV
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3.7.1.4 Power supply specifications

Item

Specification

Fieldbus input power
rated voltage

5VDC (4.75VDC-5.25VDC)

Fieldbus input power

250mA
rated current
Terminalinput power
None
rated voltage
Terminal input power
Putp None
rated current
Terminal output
None
power rated voltage
Terminal output
None
power rated current
Hot swapping of
Pping Not supported

module

3.7.1.5 Input specifications

Item Specification
Input channels 4
Resolution 24-bit

Display sensitivity

0.0625°C, 0.0625°F

Input terminal

Four thermal resistor inputs

Sensor type

PT100, PT500, PT1000, Cul100

Wiring method

Two-wire/Three-wire/Four-wire

Accuracy (at room
temperature of 25°C)

Full scale * = 0.3%

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

Full scale* = 1%

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
480ms/channel, and in other cases, the sampling period is
240ms/channel.

Filter parameter

1-255 (Default: 8)

Isolation method

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

3.7.1.6 Software specifications

Item

Specification

Configuration of
diagnosis reporting

Supported

Configuration of
enabling diagnosis
detection

Over-limit detection and disconnection detection supported
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Item

Specification

Configuration of

enabling over-limit | Supported
detection
IndepenFjentc'hannel Supported
configuration
Configuration of
enabling temperature | Supported

offset

Temperature offset
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

480ms/channel, and in other cases, the sampling period is
240ms/channel.
Display mode Celsius degree (°C), Fahrenheit degree (°F)
Sensitivity 0.0625°C, 0.0625°F

Sampling refresh

Sampling time based asynchronous refresh, but not bus period based
synchronous refresh

Disconnection or
over-limit

Output of max. value plus 10°C. Disconnection detection supported.

System diagnosis

Not supported

Channel diagnosis

Upper limit exceeding alarm and lower limit exceeding alarm.

Software diagnosis Not supported
Configuration Identifying configuration errors, including channel parameter
diagnosis configuration errors.
3.7.1.7 Environment requirements
Item Specification
Working
environment -20°C—+55°C
temperature
Working
environment relative | RH < 95%, no condensation
humidity (RH)
Storage temperature | -40°C—+70°C (RH < 90%, no condensation)
Air No corrosive gas
Altitude Lower than 3000m

Pollution degree

Below degree 2

Immunity

2kV power cable, compliant with IEC61000-4-4

Overvoltage category

Category II

EMC
anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27
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3.8 Temperature detection module (FL32xx)

3.8.1 FL3203 (4TC)

3.8.1.1 Basic information

[ ]

INVE
TC K\
CHO+| 0 | CHO-
CH1+| 1 | CH1-
CH2+| 2 | CH2-
CH3+| 3 | CH3-
NC | 4 NC [m
NC | 5 NC
NC 6 NC
NC | 7 | NC
NC | 8 PE l
A B

) FL3203 O N

L=

EF Y 4xAnalog Input
Thermocouple(mV), TC 24bit
SN:106228000058

m b=

www.invt.com

Shenzhen INVT Electric Co.,Ltd

Made in china

A

Orderin
Model g Description Applicable model
code
Thermocouple, 4 channels, 24-bit .
. e Applicable to INVT Flex/TS/TM
FL3203 | 11016-00010 | resolution, sensitivity of 0.1°C/°F; series
RoHS
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3.8.1.2 Component description

FL3203
4TC

Status indicator RE ME
wom
01
02m
[1X] |

Color meaning
Signal indicator

User terminal

WP (55 -
Jﬁ'“ Nm »F o

>
NG

m>{%
oaw

it
e

P>
om

~ >
~m

>
w—

Name Description
On: The module is running.

Slow blinking (500ms): The module is

R: Yellow Power-on/Run status oo o
establishing communication.

green indicator

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

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

E: Red Module fault indicator Slow blinking (500ms):  Error in
temperature detection.

Status
indicator

Off: The module works normally.
On: The channel is enabled.

Slow blinking (500ms): Input signal out
Channel status indicator | of range or limit.

Fast blinking (100ms): Disconnection.
Off: The channel is disabled.

00-03:
Green

User

) External wiring I/O terminal
terminal
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Name Description

Digital output (source,

Digital
igital input sink, relay)

Color

]
meaning - Analog input (voltage, -

current, thermocouple)

Analog output

3.8.1.3 Terminal definition and wiring

m Terminal definition
Schematic diagram Left signal Left terminal | Right terminal Right signal
W CHO+ A0 BO CHO-
O ©:
' CH1+ Al Bl CH1-
2E,
1 1
?g CH2+ A2 B2 CH2-
A, B
2 2
Qﬁ% CH3+ A3 B3 CH3-
i‘?%‘z - A4 B4 -
=)
el - A5 B5 -
=
6 o 6
A B
{4 7
A??s - AT B7 -
8% l‘ 8J
A B ]
- - A8 B8 -
m Terminal wiring
CH+ .
TC @(TC( ) ( ) Filter
CH-

Shield layer /Shield/i Fa Li
of cable  ground
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3.8.1.4 Power supply specifications

Item Specification
Fieldbus input power
5VDC (4.75VDC-5.25VDC)
rated voltage
Fieldbus input power
250mA
rated current
Terminal input power
None
rated voltage
Terminali
inal input power None
rated current
Terminal output power
None
rated voltage
Terminal output power
None
rated current
Hot swapping of module | Not supported

3.8.1.5 Input specifications

Item Specification
Input channels 4
Resolution 24-bit
Display sensitivity 0.0625°C, 0.0625°F
Input terminal 4 thermocouple inputs

Thermocouple type B,E,N,J,K,R,S, T
Compensation method | Internal cold junction compensation
Accuracy (at room
temperature of 25°C)

Full scale * (£0.1%) + Cold junction compensation error

Accuracy (in room

Full scale * (£0.3%) + Cold junction compensation error
temperature -20°C-55°C)

I/0 terminals insulated from the power supply; X

Isolation . .
No insulation between channels
Input action display None
Input derating None

Over-limit and

Supported
disconnection detection PP

3.8.1.6 Cold junction compensation

Installation direction Cold junction compensation error (-20°C-55°C)
Horizontal and upright
installation

+3°C

Non-horizontal but

o . t6°C
upright installation

3.8.1.7 Software specifications

Item Specification
Configuration of
diagnosis reporting

Supported
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Item Specification
Configuration of
enabling diagnosis Over-limit detection and disconnection detection supported
detection
Sen.sorty|'3e Supported thermocouple types: B, E, N, J, K,R,S, T
configuration
Filter parameter 1-255 (Default: 8)
Overflow and underflow
. Not supported
detection
Configuration of
enabling over-limit Supported
detection
Independent channel Supported

configuration
Configuration of
enabling temperature Supported
offset
Temperature offset
setting range

-204.8-+204.7 temperature unit

Sampling period 360ms/channel
Display mode Celsius degree (°C), Fahrenheit degree (°F)
Sensitivity 0.0625°C, 0.0625°F

Sampling time based asynchronous refresh, but not bus period based

S li fresh
ampling refres synchronous refresh

Disconnection or

. Output of max. value plus 10°C.
over-limit

System diagnosis Not supported

Upper limit exceeding alarm, lower limit exceeding alarm, and
disconnection alarm
Software diagnosis Not supported

Channel diagnosis

Identifying configuration errors, including channel parameter

Configuration diagnosis ) >
configuration errors.

3.8.1.8 Environment requirements

Item Specification
Working environment
temperature

-20°C-+55°C

Working environment
relative humidity (RH)
Storage temperature -40°C-+70°C (RH < 90%, no condensation)

RH < 95%, no condensation

Air No corrosive gas
Altitude Lower than 3000m
Pollution degree Below degree 2
Immunity 2kV power cable, compliant with IEC61000-4-4

Overvoltage category Category Il
EMC anti-interference

Zone B, compliant with IEC61131-2

level
Vibration resistance Compliant with IEC60068-2-6
Impact resistance Compliant with IEC60068-2-27
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3.9 Hybrid module (FL5xxx)

3.9.1 FL5005 (1616DP)

3.9.1.1 Basic information

O

invt

o
EIIf‘l-.E 16xDigital Input
16xDigital Output(PNP)

g

[m]p%

24VDC,0.5A
SN:106228000058

ﬂ] — DI0O | 0| DI1O DOO | 0 | DO10 —
DIl | 1 |DI1 DO1 | 1 |DO11
D2 | 2 | D12 D02 | 2 |DO12 a
[13
DI3 | 3 |DI13 D03 | 3 | D013 S [ﬂ
| | b1 |4 Dina DO4 | 4 |DO14
pnpl NPN] | DI5 | 5 | D15 DO5 | 5 |DO15
DI6 | 6 | DIL6 DO6 | 6 |DO16
DI7 | 7 | D7 DO7 | 7 |DO17 ac
PASS
Sso | 8] sso 22v | 8| ov
A B o D
FL5005

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

Ordering
Model D ipti Applicabl del
ode code escription pplicable mode

Digital hybrid module, with 16
h fi 16 ch f | Appli INVT F TS/TM

FL5005 | 11016-00015 channels of input + 16 channels o ppllcable to lex/TS/
output  (PNP), 500mA@24VDC; | series
RoHS
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3.9.1.2 Component description

FL5005

P

Status
indicator Color
meaning
Input signal Output signal
indicator indicator
. User
terminal
Name Description
On: The module is running.
Slow blinking (500ms): The module is
R: Yellow Power-on/Run status L L
- establishing communication.
green indicator - —
Off: The module is not powered on or it is
Status
- abnormal.
indicator .
Slow blinking (500ms): No power connected
Lo externally or incorrect parameter settings.
E: Red Module fault indicator — - -
Fast blinking (100ms): The module is offline.
Off: The module works normally.
00-07: On: The input is valid.
. Each corresponds to a
Input signal Green channel of input
indicator 10-17: . P Off: The input is invalid.
signal.
Green
00-0T: On: Enable output.
Output Green Each corresponds to a P
signal channel of output .
. 10-17: . Off: Disable output.
indicator signal.
Green

202501 (V1.2)

85



INVT Flex Series /0 System User Guide

I/0 module specifications

Name Description
User
. External wiring 1/0 terminal
terminal
Digital output (source,
] Digital input i~ put{
Color sink, relay)
meanin Analog input (voltage,
& - current, - Analog output
thermocouple)

3.9.1.3 Terminal definition and wiring

n Terminal definition

Schematic diagram

Left signal Left terminal | Right terminal Right signal
DIO A0 BO DI10
DI1 Al Bl DI11
DI2 A2 B2 DI12
DI3 A3 B3 DI13
Di4 A4 B4 DI14
DI5 A5 B5 DI15
DI6 A6 B6 DI16
DI7 AT B7 DI17
SS A8 B8 SS

DOO co DO DO10
DO1 C1 D1 DO11
DO2 C2 D2 DO12
DO3 c3 D3 DO13
DO4 C4 D4 DO14
DO5 c5 D5 DO15
DO6 (o() D6 DO16
DO7 c7 D7 DO17
24VDC c8 D8 COM
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Terminal wiring

A/B terminal

DIO

C/D terminal

o o o DI,

) _— DI10

DI17

] ]
Avzp
>
L J
| Optocoupler

Optocoupler
isolation

—_
isolation 3

— (D

> -
e
=il e}
}E}*q =
c.

~

Sink input

Source input

HEEH

Optocoupler

isolation

1NJJIO |eulsiu|

T [

]

DOO0

LOAD

DO7

LOAD

DO10

LOAD

DO17

LOAD

24V

24vDC

3.9.1.4 Power supply specifications

Item

Specification

Fieldbus input power
rated voltage

5VDC (4.75VDC-5.25VDC)

Fieldbus input power
rated current

150mA (Typical value at 5VDC)

Terminal input power

module

None
rated voltage
Terminal input power
None
rated current
Terminal output power
None
rated voltage
Terminal output power
None
rated current
Hot swapping of
Pping Not supported

3.9.1.5 Input/output specifications

Input specifications

Item Specification
Input type Digital input
Input mode Source/Sink
Input channels 16

Input voltage class

24VDC=*10% (21.6VDC-26.4VDC)

Input current (Typical)

7mA (Typical value at 24VDC)

ON voltage

>15V

202501 (V1.2)

87



INVT Flex Series 1/0 System User Guide

I/0 module specifications

Item Specification
OFF voltage <5V
Hardware response
. 100ps/100us
time ON/OFF
Software filter time Supported

Input resistance

Reference value is about 3.4kQ.

Isolation

Optocoupler

Input action display

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

Input derating

When each terminal is operating at 55°C, it is derated to 75% (with no
more than 12 input points of ON at the same time), or the temperature
drops by 10°C when all input points are ON.

Output specifications

Item Specification

Output type Digital output, high-edge output
Output mode Source type

Output channel 16

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

Output load .

(ResistF;nce load) 0.5A/point, 2A/module
Output load

(Inductance load)

7.2W/point, 12W/module

Output load (Light

5W/point, 18W/module

load)
Hardware response 100p/100ps
time ON/OFF
Leakage current at OFF | 10pA

Switch frequency

100Hz for resistance load, 0.5Hz for resistance load, and 100ms for light
load

Isolation

Yes

Output action display

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

Input derating

None

Protection function

Short-circuit protection and overcurrent protection

3.9.1.6 Software specifications

Item

Specification

Software input filter
time

Setting range: 1-65535 (default: 1000); unit: 10us; 1000 indicates 10ms.
Able to set two groups of filter parameter. Every eight channels use a
group of filter parameter.

Input port exception

enabling

detection and None
indication
Input char.'mel lc?glc Not supported
level configuration
Configuration of
independent channel | Not supported
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Item

Specification

Configuration of
diagnosis reporting

Diagnosis information will be uploaded by default.

In stop mode

Output will not be refreshed, while input supports refreshing in

Safe-operational state.

I/0 mapping

Supporting the mapping method of bitwise access

3.9.1.7 Environment requirements

Item

Specification

Working environment
temperature

-20°C-+55°C

Working environment
relative humidity (RH)

RH < 95%, no condensation

Storage temperature | -40°C-+70°C (RH <90%, no condensation)
Air No corrosive gas
Altitude Lower than 3000m
Pollution degree Below degree 2
Immunity 2kV power cable, compliant with IEC61000-4-4

Overvoltage category

Category Il

EMC anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27
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3.9.2 FL5105 (1616DN)

3.9.2.1 Basic information

invt

— oo | 0| pio| | poo | 0|poio
DIl [1|Di1| | Dol | 1|poO1L
DI2 | 2| D12 | | DO2 | 2 |DO12
D13 | 3| D3| | D03 | 3 |DO13
ﬁs DI4 | 4| D14 | | D04 | 4 |DO14
pNFM= DI5 | 5] DI15| | DOS | 5 |DO15
DI6 | 6| DI16 | | DO6 | 6 |DO16
DI7 | 7| D17 | | pOT | 7 |DO17
sso | 8 | sso | |como| 8 |como
H | H H

A B C D

® C€

Er R FL5105
E'I&FE 16xDigital Input

R a0
B _+-*"E 16xDigital Output(NPN)
3 24VDC,0.5A
fad) SN:106228000058

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

Ordering
Model D ipti Applicabl del
ode code escription pplicable mode

Digital hybrid module, with 16
h fi + 16 ch f | Appli INVT F TS/TM

FL5105 | 11016-00014 channels of input + 16 channels o ppllcable to lex/TS/
output (NPN), 500mA @ 24VDC; | series
RoHS
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3.9.2.2 Component description

FL5105
Status g’:D:E
indicator 2 ) .
00m W10 Color meaning
01m
Input signal Output signal
indicator indicator
User
terminal
Name Description
On: The module is running.
Slow blinking (500ms): The module is
R: Yellow Power-on/Run status L L
. establishing communication.
green indicator - —
Off: The module is not powered on or it is
Status abnormal.
indicator Slow blinking (500ms): Channel
overheat/overcurrent alarm or incorrect
E: Red Module fault indicator | parameter settings.
Fast blinking (100ms): The module is offline.
Off: The module works normally.
00-07: On: The input is valid.
. Each corresponds to a
Input signal Green .
NN channel of input . o
indicator 10-17: . Off: The input is invalid.
signal.
Green
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Name Description
00-07: On: Enable output.
Output Green Each corresponds to a P
signal channel of output .
L 10-17: . Off: Disable output.
indicator signal.
Green
u
s?r External wiring I/O terminal
terminal
Digital output s
- Digital input .|g| al output (source
Color sink, relay)
meanin Analog input (voltage,
& - current, - Analog output
thermocouple)

3.9.2.3 Terminal definition and wiring

[ Terminal definition

Schematic diagram Left signal Left terminal | Right terminal Right signal

DIO A0 BO DI10

DI1 Al B1 DI11

d DI2 A2 B2 DI12

" A DI3 A3 B3 DI13

1@ @11@ @ Dl4 A4 B4 DI14

& lc 0 DI5 A5 B5 DI15

" — DI6 A6 B6 DI16

éﬁ 3 DI7 A7 B7 DIL7

: El‘iﬁ? ss A8 BS ss

| DOO co DO DO10

A B DO1 c1 D1 DO11

;_ DO2 c2 D2 DO12

Qﬂ DO3 c3 D3 D013

- ?59ﬁ? D04 c4 D4 DO14

J DO5 c5 D5 DO15

A g‘aﬁg DO6 c6 D6 DO16

A 3-1 cC b DO7 c7 D7 DO17

= = COM c8 D8 COM
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m Terminal wiring
A/B terminal C/D terminal
boo LOAD
DI0
] ]
[ayer J%
‘ OptocouplerL — LOAD
isolation ) — D07 AAp,
DI7 G 2
&7 3 5
-
T | 3 3 ? LOAD
Optocoupler Q Q Do10
DI10 isolation _— —
] ]
e
S e
- .
OptocouplerL (@) 0 LoD
isolation C (an DOI7_AAN,
pi17 —+ :|‘.
] ]
i | e ivs] R
[ 2avoc ‘/ 24vDC | ’
S o e e o ) e
Sink input Source input e ﬁ,
3.9.2.4 Power supply specifications
Item Specification
Fieldbus input power
5VDC (4.75VDC-5.25VDC)
rated voltage
Fieldbus input power
putp 250mA (Typical value at 5VDC)
rated current
Terminal input power
None
rated voltage
Terminal input
put power None
rated current
Terminal output power
None
rated voltage
Terminal output power
None
rated current
Hot swapping of
Not supported
module PP
3.9.2.5 Input/output specifications
] Input specifications
Item Specification
Input type Digital input
Input mode Source/Sink
Input channels 16

Input voltage class

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

Input current (Typical)

TmA (Typical value at 24VDC)

ON voltage

>15V
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Item Specification
OFF voltage <5V
Hardware response
i 100us/100ps
time ON/OFF
Software filter time Supported
Input resistance Reference value is about 3.4kQ.
Isolation Optocoupler

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

When each terminal is operating at 55°C, it is derated to 75% (with no
Input derating more than 12 input points of ON at the same time), or the temperature
drops by 10°C when all input points are ON.

m Output specifications
Item Specification

Output type Digital output, low-edge output
Output mode Sink

Output channel 16

Output voltage class 24VDC+10% (21.6VDC-26.4VDC)
Output load
0.5A/point, 4A/module

(Resistance load) /poi / !

Output load

7.2W/point, 24W
(Inductance load) /point, 24W/module

Output load (Light
load)
Hardware response
time ON/OFF
Leakage current at OFF | 10pA

5W/point, 18W/module

100ps/100ps

100Hz for resistance load, 0.5Hz for resistance load, and 100ms for light
load
Isolation Yes

Switch frequency

Output action display | When the output is in driving state, the output indicator is on.
Input derating None

3.9.2.6 Software specifications

Item Specification

Setting range: 1-65535 (default: 1000); unit: 10us; 1000 indicates 10ms.
Able to set two groups of filter parameter. Every eight channels use a
group of filter parameter.

Software input filter
time

Input port exception
detection and None
indication

Input channel logic

Not supported
level configuration PP

Configuration of
independent channel | Not supported
enabling

Configuration of

. ) . Diagnosis information will be uploaded by default.
diagnosis reporting
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Item Specification
In stop mode Output will' not be refreshed, while input supports refreshing in
Safe-operational state.
I/0 mapping Supporting the mapping method of bitwise access

3.9.2.7 Environment requirements

Item

Specification

Working environment
temperature

-20°C-+55°C

Working environment
relative humidity (RH)

RH < 95%, no condensation

Storage temperature

-40°C-+70°C (RH < 90%, no condensation)

Air

No corrosive gas

Altitude

Lower than 3000m

Pollution degree

Below degree 2

Immunity

2kV power cable, compliant with IEC61000-4-4

Overvoltage category

Category I

EMC anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27
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3.10 Power feed module (FL7200)

3.10.1 FL7200 (PWR)

3.10.1.1 Basic information

Invt

4{ —

24V 0 ov

24V 1 ov

24V 2 ov

24V 3 ov

24V 4 ov [m
24V 5 ov

24V 6 ov

2V | 7 | ov
PE 8 PE

A B

] FL7200

" Power Feed Module
24VDC,2.5A
SN:106228000058

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

T A

Orderin
Model g Description Applicable model
code
Power feed module, input 24VDC,|Applicable to INVT Flex/TS/TM
FL7200 | 11016-00028 .
output 5VDC 2.5A; RoHS series
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3.10.1.2 Component description

Status indicator g

bk
Ii“

aP>
o

~>

3
m—% %
m . R

>

D w> N> =P
NG % wrxlE N %Iam%

o>
U’WH

~m

Color meaning

— Jser terminal

Name Description
Status
. R: Yellow green
indicator
User
. External wiring /O terminal
terminal
. Digital output (source,
- Digital input sink, relay)
Color Analog input (voltage ’
i ’ Analog output
meaning - current, thermocouple) - goutp
- Power feed - Counting and measuring
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3.10.1.3 Terminal definition and wiring

n Terminal definition

Schematic diagram Left signal Left terminal | Right terminal Right signal

F | | 24V A0 BO oV

’
A, B
v 9 24V Al B1 oV

‘?? 24V A2 B2 oV
A, B
|2 2
A?‘?B 24V A3 B3 oV
3 -]
é‘??? 24V A4 B4 oV
==
5 5
e
6 6
?? 24V A6 B6 oV
A, B!
7 7
13??5 24V A7 B7 oV
| A_B ]

PE A8 B8 PE

24V A5 B5 ov

[ Terminal wiring

A /B terminal C/D terminal

Y ] ]
v
>
[
| Optocoupler

isolation

DIO

LOAD
DO0

< o DI7

HEEH]

Optocoupler

—  b1o isolation
1 i ] 7
i} > }:
>
|-

Optocoupler
isolation

\ O
>
| ivel
/ 24vDC ) / 24vDC |\
} C |

| \

! | .

} _||_ i l'__,i Optocoupler

[N C '\ /) isolation com

LOAD

BOL—AAN,

LOAD
DO10

}NDJI1D [euJdIU]
1UNDAID |eusaly]

&) B8 o

Sink input Source input
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3.10.1.4 Power supply specifications

Item Specification
External input rated
24VDC (-15%—+20%)
voltage
External input rated
0.8A
current
Output rated voltage 5VDC(4.5-5.5VDC)

Output rated current

2.5A (Typical value at room-temperature 25°C)

Output protection

Short circuit protection, hiccup protection

3.10.1.5 Software specifications

Item Specification
Module addressing Not supported
Module status reading Not supported

3.10.1.6 Environment requirements

Item

Specification

Working environment
temperature

-20°C-+55°C

Working environment
relative humidity (RH)

RH < 95%, no condensation

Storage temperature

-40°C-+70°C (RH <90%, no condensation)

Air

No corrosive gas

Altitude

Lower than 3000m

Pollution degree

Below degree 2

Immunity

2kV power cable, compliant with IEC61000-4-4

Overvoltage category

Category Il

EMC anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27
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3.11 Counting and measuring module (FL6xxx)

3.11.1 FL6002 (2ES)

3.11.1.1 Basic information

\\" ¢
A B
po+ | 0 | D1+
1 Do- | 1| D1-
co+ | 2| ci+
co- |3 ci- E; e 00280 0
Vo | 4| com
oo s on
[NPINEN| S| 6 | PE
D00 | 7 | DO1 lf
v | 8| ov
—
Powerin
® C€
=gl FL6002

SSI2x24V,RS422
24VDC,0. 5A
SN:106228000058

e
e iy

www.invt.com

Shenzhen INVT Electric Co.,Ltd
Made in china

TR

Orderin
Model g Description Applicable model
code
| i 2 Appli INVT F TS/TM
FLE002 | 11016-00022 SSl absolute encoder input, ppllcable to lex/TS/
channels, 24VDC, 2MHz; RoHS series
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3.11.1.2 Component description

Status indicator

Signal indicator

FL6002
2ES

RE NE

om m1

DM D1
Com WmCt
Xom WX

wp

oP

2w

>
w

3

553 => =)
wmTT om %—:m o

Color meaning

User terminal

ow o »0

~m

-m

Name Description
On: The module is running.
Slow blinking (500ms): The module is
R: Yellow Power-on/Run status . L
Lo establishing communication.
green indicator - —
Off: The module is not powered on or it is
Status
indicator abnormal.
Fast blinking (100ms): The module is offline.
Slow blinking (500ms): N ted
E: Red Module fault indicator oW biIn '”5 (500ms): No power co.nnec ¢
externally or incorrect parameter settings.
Off: The module works normally.
On: The differential voltage level difference of
DO/CO: Green SSl encoder signal | data/clock remains positive.
D1/Cl:Green | detection Indicator. |Off: The differential voltage level difference of
Signal data/clock remains negative.
indicator X0/X1: Green Digitfalir?put signal |On:The i.nput si.gnali.s Yalid:
indicator Off: The input signal is invalid.
YOJV1: Green Digita.l omftput signal |[On: Eljlable output.
indicator Off: Disable output.
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Name Description
User
. External wiring I/O terminal
terminal
Digital output (source,
- Digital input 'g put
Col sink, relay)
oc?r - Analog input (voltage, - Analog outout
meaning current, thermocouple) goutp
- Power feed - Counting and measuring

3.11.1.3 Terminal definition and wiring

n Terminal definition
Schematic diagram Left signal Left terminal | Right terminal Right signal
1 DO+ A0 BO D1+
B
4 ° DO- Al Bl D1-
1 2 1
ﬁ‘ Co+ A2 B2 C1+
A, B
2 2
@ co- A3 B3 c1-
3 B 3
ﬁ?‘gi‘ VO A4 B4 COoM
T
— 5‘ DIO A5 B5 DIl
6 6
?% SS A6 B6 PE
A, B!
7% 7
g??g DOO AT B7 DO1
A B
- 24V A8 B8 0
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m Terminal wiring
D- isolation
° "Encoder }H
COM ———- Optocoupler
o isolation
}%

c- isolation Y—t
>
~
D

Optocoupler | ==
isolation 3
L Q_)
}E?Ei o,
e O |
S =
. NPNL___vo —_
! DI and Encoder ~—
Dl and Encoder
L =
Ty, |
LOAD Do
S L
3.11.1.4 Power supply specifications
Item Specification
Fieldbus input power
Putp 5VDC (4.75VDC—5.25VDC)
rated voltage
Fieldbus input
PUEPOWET 1 4 40mA
rated current
Terminal input power
Putp 24VDC (20.4VDC-28.8VDC)
rated voltage
Terminal input power
putp 2A (Typical value at 24VDC)
rated current
Terminal output power
None
rated voltage
Terminal output
put power None
rated current
Hot swapping of module | Not supported
3.11.1.5 Input specifications
Item Specification
Encoder type SSl absolute encoder
Input mode RS422 electrical level standards, differential input
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Item Specification
Input channel 2
Encoder voltage 24VDC+15%

SSl frame length

10-40 (Default: 13)

SSl clock frequency (Hz)

125k, 250k, 500k, 1M, 1.5M, 2M

Signal type

Binary/Gray (default)

Number of DI channels 2
DI detection electrical
24VDC
level
DI type PNP (source type)/NPN (sink type)

DI edge selection

Rising edge/Falling edge/Rising or falling edge

DI filter time setting

(0-65535)*0.1us

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

Input resistance

Reference value about 3.4kQ

Isolation

Optocoupler

Measurement variable

Frequency/Speed

Update time of the
measurement function

20ms/100ms/500ms/1000ms

Gating function

Software gate

3.11.1.6 Software specifications

Item

Specification

Software input filter
time

Setting range: 0-65535 (default: 1000); unit: indicates 0.1ps.

Configuration of
diagnosis reporting

Diagnosis information will be uploaded by default.

In stop mode

Output will not be refreshed, while input supports refreshing in
Safe-operational state.

3.11.1.7 Environment requirements

Item

Specification

Working environment
temperature

-20°C-+55°C

Working environment
relative humidity (RH)

RH < 95%, no condensation

Storage temperature

-40°C-+70°C (RH < 90%, no condensation)

Air

No corrosive gas

Altitude

Lower than 3000m

Pollution degree

Below degree 2

202501 (V1.2)

104



INVT Flex Series 1/0 System User Guide

I/0 module specifications

Item

Specification

Immunity

2kV power cable, compliant with IEC61000-4-4

Overvoltage category

Category Il

EMC anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27

3.11.2 FL6112 (2EI)

3.11.2.1 Basic information

A B
AO |0 | Al
ﬂ] BO [1| Bl
20 |2 71
DIO | 3| DIl DE— [ﬂ
,,,,,,,,,,,,,,,,,,,,,, SS | 4] SS Q
{NPN PNP
{DlandEncoder |\, | 5 | coM |-2iandEncoder |
. PE | 6| PE
/LT DOO | 7 | DO1 jm
24V | 8 | oV
L
Powerin
I FL6112
. Count2x24V
24VDC,0.5A
SN:106228000058

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

Orderin L. )
Model g Description Applicable model
code
incremental encoder input, 2 Applicable to INVT Flex/TS/TM
FL6112 11016-00019 .
channels,24VDC,200kHz;RoHS series
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3.11.2.2 Component description

Status indicator

Signal indicator

FL6112
2E|

RE NME
C 1

Color meaning

User terminal

Name Description
On: The module is running.
Slow blinking (500ms): The module is
R: Yellow Power-on/Run status L o
. establishing communication.
green indicator - —
Off: The module is not powered on or it is
abnormal.
Status Fast blinking (100ms): The module is offline.
Slow blinking (500ms): N ted
indicator E: Red Module fault indicator ow bin '”5 (500ms): No power co.nnec €
externally or incorrect parameter settings.
Off: The module works normally.
Ch [0 enabli
CO: Green anne' e,na ne On: Encoder channel enabled.
status indicator
Ch [1enabli
C1: Green anne. e.na & | off. Encoder channel disabled.
status indicator
A0/B0/Z0: Encoder channel0 | On: The input signalis valid.
Green input signal indicator | Off: The input signal is invalid.
E h 1 :Thei i i id.
Signal AL/BL/Z1L: . ncoc.Jerc .amtlel On: The input signal is valid
L input signal indicator . . . .
indicator Green Off: The input signal is invalid.
' Channel 0 digital input | On: The input signal is valid.
00/01:Green |, . . . Off: The input signal is invalid.

202501 (V1.2)

106



INVT Flex Series 1/0 System User Guide

I/0 module specifications

Name Description
Channel 1 digital input | On: The input signal is valid.
10/11: Green indicator Off: The input signal is invalid.
) Channel 0 digital On: Output enabled.
Y0: Green output indicator Off: Output disabled.
) Channel 1 digital On: Output enabled.
Y1 Green outputindicator | Off: Output disabled.
User . .
. External wiring I/O terminal
terminal
e Digital output (source,
Digital t
- 'gitatinpu sink, relay)
Colc?r Analog input (voltage,
meaning - current, thermocouple) Analog output
- Power feed Counting and measuring

3.11.2.3 Terminal definition and wiring

m Terminal definition
Schematic diagram Left signal Left terminal | Right terminal Right signal
q A0 AO BO Al
1
' B
5 i BO Al Bl Bl
1% W1
?? Z0 A2 B2 Z1
A B
2 2
A??; DIO A3 B3 DI1
3 ; 3
© 5 SS A4 B4 SS
2; g?
‘ VO A5 B5 COM
6 w6
?? PE A6 B6 PE
A B
7 v 7
Q??E DOO0 AT B7 DO1
| A B8]
- 24V A8 B8 ov
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m Terminal wiring

A0
—
ﬁ$§
—»>
[
Optocoupler
isolation
+ BO
Encoder —
<
§$§
|
Optocoupler
70 isolation
—
§$§
—»>
[
Optocoupler
isolation
- DIO
0/07 1
§$g
>
[
c————= ]_____SS_; Optocoupler
I | isolation
I I
: NPN!___vo
I Dl and Encoder
I
PNP{_________ com]
Dl and Encoder L
LOAD D00
N——
NN
oV

24\

1INDJI1D Jeula1u]
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3.11.2.4 Power supply specifications

Item

Specification

Fieldbus input power rated voltage

5VDC (4.75VDC-5.25VDC)

Fieldbus input power rated current

140mA (Typical value at 5VDC)

Terminal input power rated voltage

24VDC (20.4vDC-28.8VDC)

Terminal input power rated current

2A (Typical value at 24VDC)

Terminal output power rated voltage | None
Terminal output power rated current | None
Hot swapping of module Not supported

3.11.2.5 Input specifications

Item Specification
Encoder type Incremental encoder
Input channel 2
Encoder voltage 24VDC+15%
Phase difference  pulse/pulse+direction input  (supports

Pulse mode

directionless signals)

Counting range

-2147483648-2147483647

Pulse frequency 200kHz
Frequency multiplication
quency muttipcatt x1/x2/x4
mode
Resolution 1-65535PPR (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)*0.1us per channel

Number of DI channels 2
DI function Latch
DI detection electrical level | 24VDC

DI type

PNP (source type)/NPN (sink type)

DI edge selection

Rising edge/Falling edge/Rising or falling edge

DI filter time setting

(0-65535)*0.1us

Number of DO channels 2
DO function Comparison output
DO level 24VDC
DO type PNP (source type), rated output current 0.16A
DO function Comparison output
ON voltage >15V
OFF voltage <5V
Hardware response time 100ps/100s
ON/OFF
Input resistance Reference value about 3.4kQ
Isolation Optocoupler

3.11.2.6 Software specifications

Item

Specification

Input filter time

Setting range: 0-65535 (default: 1000); unit: 0.1us

Measurement variable

Frequency/Speed
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Item Specification

Update time of the
measurement function
Gating function Software gate

20ms/100ms/500ms/1000ms

3.11.2.7 Environment requirements

Item Specification

Working environment
temperature

-20°C-+55°C

Working environment
relative humidity (RH)
Storage temperature -40°C-+70°C (RH < 90%, no condensation)

RH < 95%, no condensation

Air No corrosive gas
Altitude Lower than 3000m
Pollution degree Below degree 2
Immunity 2kV power cable, compliant with IEC61000-4-4
Overvoltage category Category I
EMC anti-interference Zone B, compliant with IEC61131-2
level
Vibration resistance Compliant with IEC60068-2-6
Impact resistance Compliant with IEC60068-2-27
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3.11.3 FL6121 (1EI_DF)

3.11.3.1 Basic information

invt

A B
A+ |0 ] A
— ﬂ] B+ | 1| B-
Z+ | 2| z-
i J
VO 3 | COM | B+«— Encod [—VO(5V)
;;:: er  f— COM(OV) [m
— DIO | 4| DIl | Z<+—
ﬂ DI2 | 5| NC
PNP |[NPN SS 6 PE
DOO | 7 | DO1 lf
24V | 8| OV
L1
Power in
FL6121
oy Count 1x5V,RS422
24VDC,0.5A
SN:106228000058
Shenzhen INVT Electric Co.,Ltd [m ﬁi
www.invt.com Made in china —
Orderin L .
Model code g Description Applicable model

Incremental encoder differential input, | Applicable to INVT Flex/TS/TM

FL6121 | 11016-00021 .
1 channels,5VDC,2MHz;RoHS series
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3.11.3.2 Component description

Status indicator

Signal indicator

Color meaning

‘ ?g?— User terminal

g%

EE

==
e
&%

4
-

ABJ

Name Description
On: The module is running.
Slow blinking (500ms): The module is
R: Yellow Power-on/Run status L L
- establishing communication.
green indicator - —
Off: The module is not powered on or it is
Status abnormal.
u
indicator Fast blinking (100ms): The module is offline.
Slow blinking (500ms): No power connected
E: Red Module fault indicator g ( ) P .
externally or incorrect parameter settings.
Off: The module works normally.
Enabling status
EN: Green . |.g ! On: Encoder channel enabled.
indicator
A0/BO/Z0: Enc<?ded‘1an.nelinput On: The input signal is valid.
signal indicator . . S
Green Off: The input signal is invalid.
Signal On: The input signal is valid
- X0/X1/X2: o o n: The input signal is valid.
dicat
ndicator Green Digital inputindicator | off. The input signal is invalid.
On: Output enabled.
YO/Y1: Green | Digital output indicator Off: Output disabled.
User .. )
. External wiring I/O terminal
terminal
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Name

Description

[ ]
Color

Digital input

Digital output (source,
sink, relay)

meaning -

Analog output

Power feed

Analog input (voltage, -
current, thermocouple)

Counting and measuring

3.11.3.3 Terminal definition and wiring

n Terminal definition
Schematic diagram Left signal Left terminal | Right terminal Right signal
A+ AO BO A-
B
e 1 B+ Al Bl B-
e
Aﬁi Z+ A2 B2 Z-
2 2
@ VO A3 B3 CoM
kj 3
??EE‘ DIO A4 B4 DI1
T
- 5‘ DI2 A5 B5 /
2
6 6
?@ ‘ SS A6 B6 PE
A, B!
7 7
| A B
- 24V A8 B8 ov
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m Terminal wiring

HEEH

Optocoupler

Vo ——+ : - lati
B : isolation
Encoder —2—o—w— —
COM ——-
>
Av[,
[
Optocoupler
z isolation
— W ‘ —
§+§
>
|
Optocoupler
isolation
DI
—0/07>—/vv»— —
i}*ﬁ
>
|
SS Optocoupler
__________ T
:_ :_ isolation
| |
! NPN'! ___vo
| Dl and Encoder
|
PNP\__ com |
DI and Encoder
24V
+ [y W—
I
To
LOAD DO
L

1IN2JID |euJa1u]
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3.11.3.4 Power supply specifications

Item

Specification

Fieldbus input power
rated voltage

5VDC (4.75VDC-5.25VDC)

Fieldbus input power
rated current

140mA (Typical value at 5VDC)

Terminal input power
rated voltage

24VDC (20.4vDC-28.8VDC)

Terminal input power
rated current

2A (Typical value at 24VDC)

Terminal output power

None
rated voltage
Terminal output power
None
rated current
Hot swapping of module | Not supported

3.11.3.5 Input specifications

Item Specification
Encoder type Incremental encoder
Input channel 1
Encoder voltage 5vVDC

Input type

RS422 electrical level standards, differential input

Pulse mode

Phase difference pulse/pulse+direction input (supports directionless
signals)

Counting range

-2147483648-2147483647

Pulse frequency

100Hz—2MkHz

Frequency
multiplication mode

x1/x2/x4

Resolution

1-65535PPR (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)*10ns per channel

Number of DI channels

3

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

DI edge selection

Rising edge/Falling edge/Rising or falling edge

DI filter time setting

(0-65535)*10ns

Hardware reset

Rising edge reset

Number of DO

channels 2

DO function Comparison output
DO level 24VDC
DO type PNP (source type), rated output current 0.16A

ON voltage >15V

OFF voltage <5V

Hardware response 100pus/100us
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Item Specification
time ON/OFF
Input resistance Reference value about 3.4kQ
Isolation Optocoupler

3.11.3.6 Software specifications

Item

Specification

Input filter time

Setting range: 0-65535 (default: 1000); unit: indicates 10ns.

Measurement variable

Frequency/Speed

Update time of the
measurement function

20ms/100ms/500ms/1000ms

Gating function

Software gate

3.11.3.7 Environment requirements

Item

Specification

Working environment
temperature

-20°C-+55°C

Working environment
relative humidity (RH)

RH < 95%, no condensation

Storage temperature -40°C-+70°C (RH < 90%, no condensation)
Air No corrosive gas
Altitude Lower than 3000m

Pollution degree

Below degree 2

Immunity

2kV power cable, compliant with IEC61000-4-4

Overvoltage category

Category I

EMC anti-interference
level

Zone B, compliant with IEC61131-2

Vibration resistance

Compliant with IEC60068-2-6

Impact resistance

Compliant with IEC60068-2-27
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4.1 Preparing

4 Installation

4.1.1 Installation precautions

Before installation

A

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

Check the planned overall size and ensure that there is enough space to
accommodate the product modules. The module must be installed in a cabinet
with each clearance to the surrounding greater than 50mm so that the product
hardware has good heat dissipation.

During installation

During installing, use the installation tools that meet the requirements, such as
screws and gaskets.

Prevent metal wire heads, debris, screws, and other objects from falling into the
internal of the product. Otherwise, short circuit may occur, or heat dissipation
may be degraded.

After installation

A

Ensure that the terminal of the connected communication cable is firmly
fastened.

Ensure that the rail that hosts the module is reliably fixed.

Ensure that the strong-electricity cables are separately routed from the
weak-electricity cables, and the cables are routed neatly in the cabinet.

After installation, please remove the sticker attached to the module's ventilation
holes to ensure smooth heat dissipation.

After installation, check the air circulation around the module.

4.1.2 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.

[ Environment requirements
Environm .
Requirement
ent
-20°C-55°C
There is no sudden temperature change.
Temperat T . .p . &
ure When the product is installed in a closed space, such as control
cabinet, use a cooling fan or air conditioner for temperature
p adjustment if necessary.
Humidity ® RH:5%-95%, no condensation
n Site requirement
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Site Requirement
e No strong electric field, strong magnetic field, or direct sunlight
. 155 e No dust, conductive powder such as iron powder, oil mist, salt, or
Indoor, s .
N es organic solvent
overvoltag
eclass|l ® e No corrosive gas or flammable gas
3 ¢ e No factors that will cause the machine to directly vibrate or suffer
kA conductive shocks

4.1.3 Installation space

Sufficient space should be reserved between the top and bottom of the module and the housing and other
components to facilitate product replacement, ventilation, and heat dissipation.

Figure 4-1 Installation space (unit: mm)

=50

=50

=60
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4.2 Installation dimensions

4.2.1 Communication coupler

4.2.1.1 Module installation dimensions

The dimensions are applicable to FK1100, FK1200, and FK1400.

Figure 4-2 Module installation dimensions (unit: mm)

9% 25
=)
[x=
= :
==t "
[m=n o
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wn
o
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|
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4.2.1.2 Connection cable dimensions
The dimensions are applicable to FK1100, FK1200, and FK1400.
Figure 4-3 Connection cable dimensions (unit: mm)
u ]ﬂ
] ]ﬂ
i :
[ J%
78.5
115~130
4.2.1.3 End cover dimensions
The dimensions are applicable to FK1100, FK1200, and FK1400.
Figure 4-4 End cover dimensions (unit: mm)
6.5 L
9% 43 .
E_E
S L
el
87
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4.2.2 1/0 module

4.2.2.1 Module installation dimensions

The dimensions are applicable to FL1001, FL2002, FL2102, FL3003, FL3103, FL3203, and FL4003.
Figure 4-5Module installation dimensions set 1 (unit: mm)

99.5

14.7
96 12.5
Fo
- 0 = y g .
i}
DIN rail
installed in
the center
g
g
- J &=

==}

s

52.5

R SR,

e

The dimensions are applicable to FL1002, FL2003, FL2103, FL2201, FL5005, and FL5105.

Figure 4-6 Module installation dimensions set 2 (unit: mm)

99.5 27.2
96 25
= U
I 88|88
2 58|58
- EElEE )
53|58| DIN rail
Sﬁ%ﬁ installed in
B85 55| the center
7 88|88
- N _BB[8g _ ,
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4.2.2.2 Connection cable dimensions

The dimensions are applicable to all /O module models.

Figure 4-TConnection cable dimensions (unit: mm)
125~135

96

#
[=0]

105

4.3 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 4-8 DIN rail installation dimensions (unit: mm)

/ DIN rail / DIN rail installation bolt (user provided)
\ X\ X

c@a\))cc@éc))cc@)c))ac@

\ A\ LAY

35

<30 <200 <200 <200 <30

#Note: To ensure the strength of the DIN rail, install the DIN rail installation bolts (provided by yourself) at
the places within 30mm from both ends of the DIN rail, (for details, see Figure 4-8), and ensure that the
interval between two adjacent bolts must be within 200mm.

4.4 Installation

The installation procedure is as follows:
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Step 1 Slide the right end cover of the communication coupler forward and remove it.

End cover

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

DIN rail

Step 3 Align the module with the connection rail with the sliding rail of the module fixed on the DIN rail, and

push it inward until the module with the connection rail engages with the DIN rail (there is a noticeable
sound of engagement when installed in place).
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Installation

onnection
slot

slot

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

Step 5 Install a guide rail fixing clip at the head and tail of the module assembly to prevent it from sliding

leftward or rightward.

202501 (V1.2)

124



INVT Flex Series 1/0 System User Guide Installation

T

] —1 T =T ——

O 85/66/56|68 /68| |O|

= ==
= et afetelbetciter D A——

O 55|63/88/58/38| |

O eteltetelteteltotelteteiNI®)

v ©5|58/68/68/68| |~
55/86/58/68/85
85/68/88/68)

Guide rail fixing clip End cover

Note:

e Before installing the module, remove the end cover before proceeding with the next step. Install the
end cover on the rightmost module.

e After the module installation is completed, the rail latch will automatically lock. If the rail latch is not
locked with the DIN rail, press the top of the latch towards the rail to ensure proper installation.

e Therail fixing clip is user purchased.

4.5 Disassembly

The disassembly procedure is as follows:

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

Note: The rail fixing clip is user purchased.

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

Flat screwdriver
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Step 3 Pull the module out in the direction perpendicular to the DIN rail.

DIN rail

#Note: Refer to step 1 in section 4.4 Installation.
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5 Wiring

5.1 Wiring requirements

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

After completing the wiring, ensure the module top end cover has been installed properly before
powering on or operating the module. Otherwise, electric shock or maloperation can result.

Before wiring, check the rated voltage and terminal configuration according to product specifications
to ensure safe wiring. The connection to a power supply that does not match the ratings or incorrect
product wiring may cause serious accidents such as fire and product damage.

Tighten up screws according to specified torque. If screws are loose, short circuit, fire, or maloperation
may result.

Note: If terminal screws are too tightened, screw or module damage, falling, short circuit, or faults may

result.

Ensure that there are no metal chips or leftover wires or other foreign objects in each module. The
foreign objects may cause short circuit, fire, or maloperation.

5.2 Grounding requirements

m Power cable grounding

<&

&

<&

Use correct, independent wiring methods.

Connect a cable with the cross-sectional area 22mm? and length <30cm for grounding, and ground the

power supply module terminal .

If the grounding point is close to the product, ensure that the grounding cable is secure.

m Shielded cable grounding

&

Use shielded cables for analog /0, RS485, and EtherCAT cables and other cables that transmit sensitive
signals.

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

For the shield part exposed after some of the shield cable is stripped, ground the part and the
conductive backplane with an area as large as possible to ensure good contact.

5.3 Cable specifications

Cable diameter

Cable material Crimping tool
mm? AWG
0.3 22
0.5 20
Tubular cable . .
lu 0.75 18 Use a proper crimping plier.
& 1.0 18
1.5 16
Note:

The cable diameters of the tubular cable lugs in the preceding table is only for reference, which can be
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adjusted based on actual situations.

e When using other tubular cable lugs, crimp multiple strands of cable, and the processing size
requirements are as follows:

Y e B~ 10 mm
s

«.

-

Below 1.6mm (except grounding terminal) .- o
i ) . -~ Below 24mm (except grounding terminal
Below 20mim (grounding terminal)

Below 2 Tmim (grounding terminal)

5.3.1 Digital output module (Source type)

5.3.2 Digital output module (Sink type)

5.3.3 Digital output module (Relay)

5.3.4 Analog input module

5.3.5 Analog output module

5.3.6 Temperature detection module (Thermal resistor)
5.3.7 Temperature detection module (Thermocouple)

5.3.8 Hybrid module
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6 Communication coupler configuration

6.1 EtherCAT configuration

6.1.1 CODESYS configuration

6.1.1.1 EtherCAT communication coupler

1. Deviceimport
Step 1
E. 5

Location System Repository

(C:\ProgramData\CODESYS\Devices)

Installed device descriptions

|St|'ing for a fulltext search

| Vendor: | <All vendors:>

Install the device description file named in the format of "FK1100_ECT_Coupler_x.x.x.x.xml".

~ Edit Locations...

o Install...

MName

+ m Miscellaneous
+ m Fieldbuses

% Q HMI devices
+- [ pLcs

+ - &P SoftMation drives

Vendor

e

Version

M

I Desktop
4 Downloads

Description

<« FK1100 EtherCA.. * code

OR
RZM2L_RSK_DeviceSetup

%) FKK1100 ECT Coupler 1.0.1.0.xml

| FK1100 ECT Coupler 1.0.2.0 BITxml
| FK1100 ECT Coupler 1.0.2.1_BYTExml
X| FK1100_ECT_Coupler_1.0.3.0_BIT.xml
¥| FK1100 ECT Coupler 1.0.3.1 BYTExml
%) FK1100 ECT Coupler 1.0.4.0 BITxml
| FK1100 ECT Coupler 1.0.4.1_BYTExml
¥| FK1100 ECT Coupler 1.0.5.0 BIT.xml

[T T (C R ST X

(R RS T (CR XY

|FK11DD_ECT_Coupler_1.D.S.D_BIT.xn | | Sercos XML device descripti | -

202501 (V1.2)

129



INVT Flex Series /0 System User Guide

Communication coupler configuration

Step2 Create a project, add the master and slave devices.

[ Add Device X
Name ]EMefCAT_Master_SoﬁMouon_
Action
(® Append device C (O Update device
|String for a fulltext search | Vendor | <All vendors> v
Name Vendor Version  Description
+ m Miscellaneous
= Fieldbuses
+ - €AN CANbus
= ek EtherCAT
= n} Master
m EtherCAT Master 35 - Smart Software Solutions GmbH 3.5.15.0 EtherCAT Master...
[E IE(herCAT Master SoftMotion 35 - Smart Software Solutions GmbH 3.5.15.0 EtherCAT Master SoftMotion... I
+ - HB Ethernet Adapter
+ - = EtherNet/IP
+ ﬁ Home&Building Automation
+ - Wi Modbus
*- % Profibus
+- % Profinet 10
+- 8 sercos
Group by category [] Display all versions(for experts only) [] Display outdated versions
ﬂ‘] 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.)
Come |
(@ Add Device X
Name 1FK1100_Ecr_Copuler_1
Action
(@ Append device () Insert device Pluc device (O Update device
|String for a fulltext search | Vendor | <ll vendors> A
Name Vendor s
+ [ Panasonic Corporation, Appliances Company - AC Servo Driver
+ [l Parker Hannifin - Parker Servo Drive 1M
+ [ Parker Hannifin - Parker Servo Drive 15
=3 Shenzhen INVT Electric Co., Ltd.
= [l EtherCAT Coupler
invi[FK1100_ECT_Copuler_1.0.2.1 Shenzhen INVT Electric Co., Ltd.
+- [ EtherCAT MODULE
+- [l STOEBER ANTRIEBSTECHNIK GmbH & Co. KG - Antriebe
+ [ Yaskawa Electric Corporation - Servo Drives
Accelnet EtherCAT Drive (CoE) SoftMotion Copley Controls Corp.
ﬂi Affinity in RFC mode SoftMotion Control Techniques
Eﬂ Affinity SoftMotion Control Techniques
AKD EtherCAT Drive (CoE) SoftMotion Kolmorgen
2 @ AVAAAR B4 1A Etanr AT Peicin FRASY CABMAAkAn OAARAEE A bamatinn Frbll 5 b
[ 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=16%01000200 —
Order Number: FK1100_ECT_Copuler <
Description: EtherCAT Slave imported from Slave XML: FK1100_ECT_Coupler_1.0.2. 1.xml Device: FK1100
_ECT_Copuler_1.0.2.1 v
Append selected device as last child of
EtherCAT_Master_SoftMotion
@  (You can select another target node in the navigator while this window is open.)
s

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

X

Name [FL3203_4TC

Action
(® Append device () Insert device

= (0 Update device

iStrmg for a fulltext search I Vendor | <All vendors> v
Name Vendor Version Description
= l__ﬂ Fieldbuses
= o:ﬁ EtherCAT
= u;'u' Module

(4 FL1001-1600DI Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
ﬂj FL1002-3200D1 Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
ﬂ] FL2002-0016DP Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
Eﬂ 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 |
Eﬂ FL3003-4AD Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
Eﬂ FL3103-4PT Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
Eﬂ FL3203-4TC Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
ﬂ] 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.)

Close

Step4 After completing the module 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.

2. Parameter description

Parameter Type Description
Control  bit of expansion module
enabling/disabling.
Bit that controlling the enabling/disabling of
the expansion module behind the coupler.
Each bit controls the enabling/disabling of a
Module Enable UDINT
module.
Bit31 Bit0
Controls module Controls
32. module 1.
TRUE: Enable. FALSE: Disable.
Coupler Info.ActNum UINT  |Number of connected expansion modules.
Coupler Info.HW Version UINT  |Coupler hardware version number.
Coupler Info.SW Version USINT |Coupler software version number.
Coupler Info.FPGA Version USINT |Coupler FPGA software version number.
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Parameter Type Description
Detected Module Ident List - Detection module ID list.
Detected Module Ident List .Sublndex 001 UDINT |ID of 1st module detected
Detected Module Ident List .Sublndex 002 UDINT |ID of 2nd module detected
Detected Module Ident List .Sublndex 032 UDINT |ID of 32nd module detected

6.1.1.2 Digital input module

The following takes FL1001 as an example, while FL1002 is set up in a similar way and will not be described

in detail here.

1. Deviceimport

Step1 Add the FL1001-1600DI device.

[ Add Device

Name [FL1001_1600D]|

Action

(® Append device () Insert device = (O Update device

[Stnng for a fulltext search I Vendor | <All vendors>

Name Vendor
= \I‘] Fieldbuses
= u:& EtherCAT
= m—w'-' Module
4 FL1002-3200D1
(3 FL2002-0016DP
[ FL2102-0016DN

[ FL2201-0008DR

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.

Eﬂ FL3003-4AD Shenzhen INVT Electric Co., Ltd.
(@ FL310349PT Shenzhen INVT Electric Co., Ltd.
ﬂj FL3203-4TC Shenzhen INVT Electric Co., Ltd.
Eﬂ FL4003-4DA Shenzhen INVT Electric Co., Ltd.

<

Version Description

EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |

o o o 0o 0o o o o o

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: FL1001-1600D1

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

L]

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

Step2 Set the filtering parameters. The digital

Close

input module divides every 8 points into a group, and

different filtering parameters can be set for each group. Adjust the port filtering mode in the startup
parameters according to actual needs, with a unit of 10us and a default value of 10ms.

| Startup Parameters <k 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
Module I/O Mapping
1 16%8001:16%01 1600DI Filtd 1000 16 D D 0 1600DI Filtd
Module IEC Objects 2 16#8001:16%02 1600DI Filt1 1000 16 I:] D 0 1600DI Filt1
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Step 3 Define /bButtonl and ibButton2 of the BOOL type in the program.

VAR
ibButtonl
ibButton2

END VAR

: BOOL;
: BOOL;

Step4 Choose Module 1/O Mapping, map /bButtonl and ibButton2to the corresponding input points. You
just need to use mapped variables in the program.

Startup Parameters Find Filter Show all v &b Add FB
Module /0 Mapping Variable Mapping Channel Address Type Unit Description
+ %9 Errld @ %IWS UINT Errld
Module IEC Objects 49 I0 @ %IX18.0 BIT 10
_ *p Application.PLC_PRG.ibButton1 "% 1 %Iis+  BIT 1
LIS IE “p Application.PLC_PRG.ibButton2 % %IKS2 BT 12
% 13 %IX18.3  BIT 13
% 14 %IX18.4  BIT 14
% 15 %IX18.5  BIT 15
% 16 %IX18.6  BIT 16
% 17 9%IX18.7  BIT 17
9 110 %IX19.0  BIT 110
% 11 %IX19.1  BIT 111
%9 112 %IX19.2 BIT 112
% 113 %IX19.3  BIT 113
% 114 %IX19.4  BIT 114
% 115 %IX19.5  BIT 115
4* 116 %IX19.6 BIT 116
* 117 %IX19.7  BIT 117
2. Parameter description
° FL1001
Parameter Type Description
Filt0 UINT Filter parameters 10—I7. Unit: 10us
Filtl UINT Filter parameters [10-117. Unit: 10us
Errld UINT Fault code
10 BIT 10 status feedback
11 BIT 11 status feedback
117 BIT 117 status feedback
Module Info. HW Version UINT Module hardware version number
Module Info. FPGA Version UINT Module FPGA software version number
e FL1002
Parameter Type Description
Filt0 UINT Filter parameters 10—I7. Unit: 10us
Filtl UINT Filter parameters [10-117. Unit: 10us
Filt2 UINT Filter parameters 120-127. Unit: 10us
Filt3 UINT Filter parameters I30-137. Unit: 10us
Errid UINT Fault code
10 BIT 10 status feedback
11 BIT 11 status feedback
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Parameter Type Description
137 BIT I37 status feedback
Module Info. HW Version UINT Module hardware version number
Module Info. FPGA Version UINT Module FPGA software version number

6.1.1.3 Digital output module

The following takes FL2002 as an example, while the setting of the rest of the digital output modules is

similar and will not be described.
1. Deviceimport
Step1 Add the FL2002-0016DP device.

[ Add Device

Name |FL2002_00 16DP|

Action
(® Append device () Insert device

= (O Update device

[Strlng for a fulltext search I Vendor | <All vendors> v
Name Vendor Version Description
= L_ﬂ Fieldbuses
= ped} EtherCAT
= uﬁ Module

ﬂ‘] FL1001-1600DI Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂj FL1002-3200D1 Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
f_‘ﬁ FL2002-0016DP Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
2 FL2102-0016DN Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
@ FL2201-0008DR Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
Eﬂ FL3003-4AD Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂ‘] FL3103-4PT Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
Eﬂ FL3203-4TC Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler|
ﬁi FL4003-4DA Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler

< >

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

@  name:FL2002-0016DP

Vendor: Shenzhen INVT Electric Co., Ltd.
Categories: Module

Version: 0

Order Number: FL2002-0016DP

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.)

Close

| Add Device l

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

Startup Parameters 4k Add [# Edit X Delete # MoveUp # MoveDown
i Line Index:Subindex ~ Name Value  Bit Length Abort on Error Jump to Line on Error Next Line ~ Comment
Module /O Mapping
1628005: 16501 0016DP Stop Moded o 16 O O 0 0016DP Stop Mode0
Module IEC Objects 2 16#8005:16%02 0016DP Stop Mode1 0 16 il O 0 0016DP Stop Mode 1
3 16#8005:16203 0016DP Stop Outputd o O O 0 0016DP Stop Outputd
omeon 4 16%8005:16%04  0016DPStopOutputl [0 8 O a 0 00160P Stop Output1

The digital output module divides every eight channels into a group. The following takes Stop Mode0
configuration as an example. The corresponding output channels are Q0—Q7. The data type of Stop Mode0 is
UINT, with every two bits defining an output stop mode. Please refer to the following table for detailed data
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description.

Q7

Q6

Q5

Q4

Q3

Q2

Q1

Qo0

bit15 | bit14

bit13 | bit12

bit11]bit10

bit9 | bits

bit7 | bit6

bit5 | bit4

bit3 | bit2

bitl | bit0

The two-digit value of the corresponding output channel represents the output mode as follows:

Value Mode

0b00 Stop/offline output retained
0b01 Stop/offline output cleared
0b10 Stop/offline output preset

For example: QO is set to stop/offline output retention; Q1 is set to stop/offline output clearing; Q2-Q7 are

all set to stop/offline output preset, then the value of Stop Mode0 is 43684, that is, 2#1010101010100100.

Q7

Q6

Q5

Q4

Q3

Q2

Q1

Qo0

1|

o] 1]o

1] o0

1] o0

1] o0

1] o

0o | 1

0| o0

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

obCylinderl
obCylinder2

END VAR

: BOOL:
: BOOL;

Step4 Choose Module I/O Mapping, map obCylinderl and obCylinder2 to the corresponding output
points. You just need to use mapped variables in the program.

Startup Parameters Find Filter Show all + dk Add FB foi
Module /0 Mapping Variable Mapping Channel Address Type Unit Description
"$ Q0 @ °4Qx58.0 BIT Qo
Module IEC Objects *$ Application.PLC_PRG.obCylinder 1 "9 Q1 BLOXSEE BIT Q1
) "% Application.PLC_PRG.obCylinder2 " Q2 %QNEE2  BIT Q2
Information Y 3 %QX58.3 BT 03
"% Q4 %QX58.4  BIT Q4
"% Qs %QX58.5  BIT Qs
"% Q6 %QX58.6  BIT Q6
"% Q7 %QX58.7  BIT Q7
"% Q10 °%QX59.0  BIT Q10
"% Qi1 °%QX59.1  BIT Q11
"% Q12 %QX59.2  BIT Q12
"% Q13 %QX59.3  BIT Q13
"% Q14 %QX59.4  BIT Q14
"% Q15 °%QX58.5  BIT Q15
"% Q16 %QX58.6  BIT Q16
" Q17 %QX59.7  BIT Q17
+ 4 Errld %IW13 UINT Errld
2. Parameter description
Parameter Type Description
Stop/offline output mode:
Q7 Q1 Q0
Bit15 | Bit14 | -~ | - | Bit3 | Bit2 | Bit1 [ Bito
Stop Mode0 UINT

0b00: Stop/offline output retained
0b01: Stop/offline output cleared
0b10: Stop/offline output according to the preset

202501 (V1.2)

135



INVT Flex Series 1/0 System User Guide Communication coupler configuration

Parameter Type Description
Stop/offline output mode
Q17 Q11 Q10
Bitl5 | Bitl4 Bit3 | Bit2 | Bit1 | Bito
Stop Model UINT - -
0b00: Stop/offline output retained
0b01: Stop/offline output cleared
0b10: Stop/offline output according to the preset
Preset value of stop/offline output:
Stop Output0 USINT Q7 Q1 Qo0
Bit7 Bitl Bit0
Preset value of stop/offline output:
Stop Outputl USINT Q17 Q11 Q10
Bit7 Bitl Bit0
Qo0 BIT QO output control
Q1 BIT Q1 output control
Q17 BIT Q17 Output control
Errld UINT Fault ID
Module Info. HW Version UINT Module hardware version number
Module Info. FPGA Version UINT Module FPGA software version number
6.1.1.4 Digital output module (Relay)
1. Deviceimport
Step1 Add the FL2201-0008DR device.
@ Add Device X
Name |FL220 1_0008DR|
Action
(@ Append device () Insert device (O Update device
istnng for a fulltext search ] Vendor | <All vendors> M
Name Vendor Version Description
= V:B Fieldbuses
= ek EtherCAT
= 93 Module
tl’j FL1001-1600DI Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
\'_Ti 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 |
\ﬂ FL2102-0016DN 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 |
[ FL3003-4AD Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
\_‘B FL3103-4PT Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
L‘Tj FL3203-4TC Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
m 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:FL2201-00080R A
Vendor: Shenzhen INVT Electric Co., Ltd.
Categories: Module Q
Version: 0 f
Order Number: FL2201-0008DR <
Description: EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.0.2.0_BIT.xml Device: FL2201-
0008DR v
Append selected device as last child of
FK1100_ECT_Copuler
€  (You can select another target node in the navigator while this window is open.)
eroriee ]| Gose
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Module I/O Mapping

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

Startup Parameters gk 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%8004:16%01 0008DR Stop Mode 16 O O 0 0008DR Stop Mode
Module IEC Objects 2 16#8004:16%02 0008DR Stop Output 8 I:l I:l 0 0008DR Stop Output

#Note: The setting method in this part is similar to the setting in step 2 in 6.1.1.3 Digital output module, and
will not be described.

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

VAR

obCylinderl : BOOL;
obCylinder2 + BOOL;
END VAR

Step4 Choose Module I/0O Mapping, map obCylinderl and obCylinder2 to the corresponding output
points. You just need to use mapped variables in the program.

Startup Parameters Find Filter Show all v b Add FB {
Module /0 Mapping Variable Mapping Channel Address Type Unit Description

" Q0 %QX62.0  BIT Qo
Module IEC Objects ] Application.PLC_PRG.obCylinder 1 "% Q1 LLONE21 BIT Q1

] Application.PLC_PRG.obCylinder2 “$ Q2 oA BIT Q2
Information " Q3 %QX62.3 BIT Q3

"9 Q4 %QX62.4  BIT Q4

"% Qs °%QX62.5  BIT Qs

"9 Q6 %QX62.6  BIT Q6

"y Q7 %QX62.7  BIT Q7

e Errid %IW15 UINT Errld

2. Parameter description

Parameter Type Description
Stop/offline output mode:
Q7 Q1 Qo0
Bit15 | Bit14 | -~ | -~ [ Bit3 | Bit2 | Bit1 | Bito
Stop Mode UINT - -
0b00: Stop/offline output retained
0b01: Stop/offline output cleared
0b01: Stop/offline output according to the preset
Preset value of stop/offline output:
Stop Output USINT Q7 Q1 Qo0
Bit7 Bitl Bit0
Qo BIT QO output control
Q1- BIT Q1 output control
Q7 BIT Q7 output control
Errid UINT Fault code
HW Version UINT Module hardware version number
FPGA Version UINT Module FPGA software version number
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6.1.1.5 Analog input module

1. Deviceimport

Step1 Add the FL3003-4AD device.

[ Add Device X
Name [FL3003_4AD|
Action
(® Append device () Insert device ug device (O Update device
|Str|ng for a fulltext search ] Vendor | <All vendors> v
Name Vendor Version Description
= [I‘i Fieldbuses
= Q,TE EtherCAT
= ;;& Module
Eﬂ FL1001-1600DI Shenzhen INVT Electric Co., Ltd. 0 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 |
m FL2002-0016DP Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
m FL2102-0016DN Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
ﬂ'] FL2201-0008DR 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,
Iﬁ 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
@  name:FL3003-42D
Vendor: Shenzhen INVT Electric Co., Ltd.
Categories: Module §u
Version: 0 o
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.)
Gose

Step2 Set the channel configuration and channel filter parameters based on actual needs in the startup

parameters.
Startup Parameters g Add [# Edit < Delete & MoveUp & Move Down
| 5 Line Index:Subindex ~ Name Value  Bit Length Abort on Error Jump to Line on Error Next Line Comment
Module I/O Mapping
| 1 16#8015:16%01 4AD AI0 Cfg 1 8 O O 0 4AD AIO Cfg
Module IEC Objects 2 16#8015:16%02 4AD AI1Cfg 1 8 O O 0 4AD Al1Cfg
i 3 16#8015:16%03 4AD AI2 Cfg 1 8 O O 0 4AD AI2Cfg
Information
| 4 16%8015:16%04 4AD AI3 Cfg 1 8 O O 0 4AD AI3 Cfg
5 16#8015:16%05 4AD AIO Filt 3 8 O O 0 4AD AIO Filt
6 16#3015:16%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 (4] O 0 4AD AI3Filt

Alx Cfg(x=0,1,2,3) is a channel configuration parameter of type USINT. Taking the configuration of

channel 0 as an example, the data definitions are detailed in the following table of parameters.
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Bit7 | Bit6é |  Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Enhanced Over-range| Open-loo
. . Over-range .g P . P Channel
Channel conversion mode (range filter ) detection | detection .
. . . enabling . . enabling
configuration) enabling enabling | enabling
control control
control control control
0b000: 0-5V 0b100: 4-20mA
0b001: 0-10V 0b101: 0—20mA 0: Disable |0: Disable |0: Disable |0:Disable |0: Disable
0b010: -5V-5V 0b110: Reserved |1:Enable |1:Enable |1:Enable |1:Enable [1:Enable
0b011:-10V—+10V|0b111: -20—+20mA

For example: Channel 0 is set to channel enabled, open-circuit detection disabled, over-range detection
enabled, over-range enabled, enhanced filtering disabled, and the range is set to 4-20mA. The value should
be 141, that is, 2#10001101. Details are as follows:

Bit7 | Bit6 | Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0b100 0 1 1 0 1
0b100:4-20mA 0: Disable 1: Enable 1: Enable 0: Disable 1: Enable

Range conversion:
Measurement| Current (l)/ . . Conversion
Decimal (D) | Hexadecimal Range
range Voltage (U) formula
B
8.19175V 32767 OXTFFF eyond upper
limit
5V 20000 0x4E20
05V 2.5V 10000 0x2710 Rated range D =20000xU/5
B ov 0 0x0000 U =Dx5/20000
-2.5V -10000 0xD8FO0
Beyond lower
-5V -20000 OxB1EO limit
-8.19175V -32768 0x8000
Beyond upper
16.3835V 32767 OXTFFF .
limit
10V 20000 0x4E20
0-10V 5V 10000 0x2710 Rated range | D =20000xU/10
ov 0 0x0000 U =Dx10/20000
-5V -10000 O0xD8FO0
Beyond lower
-10v -20000 OxB1EO limit
-16.3835V -32768 0x8000
Beyond upper
8.19175V 32767 OXTFFF L
limit
5V 20000 0x4E20
2.5V 10000 0x2710 D = 20000xU/5
= X
+5V ov 0 0x0000 Rated range
U = Dx5/20000
-2.5V -10000 0xD8FO0
-5V -20000 OxB1EO
Beyond lower
-8.19175V -32768 0x8000 .
limit
Beyond upper
16.3835V 32767 OXTFFF .
410V limit D =20000xU/10
- 10V 20000 0x4E20 U =Dx10/20000
Rated range
5V 10000 0x2710
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Measurement| Current (1)/ . . Conversion
Decimal (D) | Hexadecimal Range
range Voltage (U) formula
ov 0 0x0000
-5V -10000 0xD8FO0
-10v -20000 0xB1EO
Beyond lower
-16.3835V -32768 0x8000 L
limit
Beyond upper
30.2136mA 32767 OXTFFF -
limit
20mA 20000 0x4E20 D = 20000x(1-4)/16
= (|-
4-20mA 12mA 10000 0x2710 Rated range
| =Dx16/20000+4
4mA 0 0x0000
0mA -5000 OxEC78 Beyond lower
-22.2136mA -32768 0x8000 limit
B
32.767mA 32767 OXTFFF eyond upper
limit
20mA 20000 0x4E20
0—20mA 10mA 10000 0x2710 Rated range D =20000x1/20
—20m
0OmA 0 0x0000 I =Dx20/20000
-10mA -10000 0xD8FO
Beyond lower
-20mA -20000 OxB1EO limit
-32.76TmA -32768 0x8000
Beyond upper
32.76TmA 32767 OXTFFF -
limit
20mA 20000 0x4E20
10mA 10000 0x2710
+20mA 0mA 0 0x0000 Rated range D =20000~1/20
* € | 1=Dx20/20000
-10mA -10000 0xD8FO0
-20mA -20000 OxB1EO
Beyond lower
-32.767TmA -32768 0x8000 limit

® Alx_Filt(x=0,1,2,3) is a channel filter parameter of type USINT. The parameter setting range is 1 to 255.
Generally, a higher value indicates better suppression of high-frequency interference, but it also leads
to greater delay. It should be adjusted according to the actual situation.

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

VAR

iValu=ADO : INT;
iValu=AD1 : INT:
END VAR
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Step4 Choose Module I/O Mapping, map /ValueADO and iValueAD1I to the corresponding input channels.
You just need to use mapped variables in the program.

Startup Parameters Find Filter Show all v 5k Add FE
Module /0 Mapping Variable Mapping Channel Address Type Unit Description
+ - 4 Application.PLC_PRG.iValueADO "% AID IS INT AID
Module IEC Objects +. 4 Application.PLC_PRG.iValueAD1 % All AIEF INT All
: - AI2 %IW18 INT AI2
oo 4y AT3 %IW19  INT AT3
- AIO_ErrId %IW20 UINT AIO_Errid
i AlIl_Errld %IW21 UINT All_Errld
- AI2_Errld %IW22 UINT AI2_Errld
+- Ay AI3_Errld %IW23 UINT AI3_Errld
2. Parameter description
Parameter Type Description
name o P
Configuration parameter for channel 0.
Bit0: Channel enabling control. (0: Disable. 1: Enable.)
Bitl: Open-loop detection enabling control. (0: Disable. 1:
Enable.)
Bit2: Over-range detection enabling control. (0: Disable. I:
Enable.)
Bit3: Over-range enabling control. (0: Disable. 1: Enable.)
Bit4: Enhanced filter enabling control. (0: Disable. 1: Enable.)
Bit7-Bit5: Channel conversion mode.
0b000: Voltage range 0-5V, corresponding to detection value
range 0-20000
0b001: Voltage range 0-10V, corresponding to detection value
AlO Cfg USINT
range 0—-20000
0b010: Voltage range -5-5V, corresponding to detection value
range -20000-20000
0b011: Voltage range -10-10V, corresponding to detection value
range -20000-20000
0b100: Current range 4-20mA, corresponding to detection value
range 0—-20000
0b101: Current range 0—20mA, corresponding to detection value
range 0—-20000
0b110: Reserved
Obl111: Current range -20-20mA, corresponding to detection
value range -20000-20000
Configuration parameter for channel 1. The parameter setting is
All Cfg USINT ,g . P P &
consistent with that for channel 0.
Configuration parameter for channel 2. The parameter setting is
Al2 Cfg USINT . .
consistent with that for channel 0.
Configuration parameter for channel 3. The parameter setting is
Al3 Cfg USINT . .
consistent with that for channel 0.
Filter parameter for channel 0.
AIQ Filt USINT Range: 1-255. A greater value indicates better filter effect but
greater lagging.
. Filter parameter for channel 1. The filter parameter setting is
AIL Filt USINT . .
consistent with that for channel 0.

202501 (V1.2)

141



INVT Flex Series 1/0 System User Guide Communication coupler configuration

Parameter Type Description
name
. Filter parameter for channel 2. The filter parameter setting is
Al2 Filt USINT . .
consistent with that for channel 0.
A3 Filt USINT Filter param'eter for channel 3. The filter parameter setting is
consistent with that for channel 0.
AlO INT Conversion value for channel 0.
All INT Conversion value for channel 1.
Al2 INT Conversion value for channel 2.
Al3 INT Conversion value for channel 3.
AlO_Errld UINT Fault code for channel 0.
All_Errid UINT Fault code for channel 1.
Al2_Errid UINT Fault code for channel 2.
Al3_Errld UINT Fault code for channel 3.
HW Version UINT Module hardware version number.
FPGA Version UINT Module FPGA software version number.

6.1.1.6 Analog output module

1. Deviceimport

Step1 Add the FL4003-4DA device.

[ Add Device X

Name [FL4003_4DA|

Action

(@ Append device () Insert device (O Update device

|Str>ng for a fulltext search ! Vendor | <Al vendors> v
Name Vendor Version Description
= LB Fieldbuses
= pudi EtherCAT
= @:J"‘ Module

\;‘ﬂ FL1001-1600DI Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
\;‘ﬂ FL1002-3200DI Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
E]j FL2002-0016DP Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
Eﬂ FL2102-0016DN Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
\jj FL2201-0008DR Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
tﬂ FL3003-4AD Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
\jj 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
\ﬂ 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

Version:
Order Ni

@  name:FL4003-4DA
Vendor: Shenzhen INVT Electric Co., Ltd.
Categories: Module

: 0

umber: 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

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

_ Close

Step2 Set the channel configuration and stop/offline output mode preset value parameters based on
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actual needs in the startup parameters.

Startup Parameters 3¢ Add Edit Delete

Line Index:Subindex ~ Name Value  Bit Length Abort on Error Jump to Line on Error Next Line Comment
Module /O Mapping

16#8019:16%06 4DA AO1 Stop Output
16#8019:16%07 4DA AO2 Stop Output
16%8019:16%08 4DA AO3 Stop Output

4DA AO1 Stop Output
4DA AO2 Stop Output
4DA AO3 Stop Output

1 16%8019:16%01 4DA AOO Cfg 0 8 D D 0 4DA AOO Cfg
Module IEC Objects 2 16#8019:16%02  4DAAO1LCfg 0 s O O 0 4DA AO1Cfg

3 16#8019:16%03  4DAAO2Cfg 0 s O O 0 DA AO2Cfa
Information 4 16#8019:16¥04  4DAAO3Cfg 0 s O O 0 4DAAO3Cfg

5 16#8019:16%05  4DAAODStopOutput |0 16 O O 0 4DA AQD Stop Output

6 0 O O 0

7 0 O O 0

8 0 O O 0

® AOx Cfg(x=0,1,2,3) is a channel configuration parameter of type USINT. Taking the configuration of
channel 0 as an example, the data definitions are detailed in the following table of parameters.

Bit7 | Bit6 |  Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Output fault Output fault Channel
Channel conversion mode Reserved | detection enabling detection enabling
control enabling control| control
0b00: Offline output
0b000: 0-5V 0b100: 4-20mA retained
0b001:0-10V  |0b101: 0-20mA 0b01: Offline output|0: Disable 0: Disable
0b010: -5-5V 0b110: Reserved _ cleared 1: Enable 1: Enable
0b011:-10—+10V|0b111: Reserved 0b10: Offline output
preset

For example: Channel 0 is configured as channel enabled, output fault detection enabled, offline output
cleared, and channel conversion mode is set to 4-20mA. The value should be 135, that is, 2#10000111.
Details are as follows:

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
0b100 0 0b01 1 1
0b01: Offline output 1: Enable
0b100:4-20mA - 1: Enable
cleared

Range conversion:

Current (1)/ . . '
Outputrange Decimal (D) |Hexadecimal| Range | Conversion formula
Voltage (U)
5V 20000 0X4E20
0-5v 25V 10000 02710 |Ratedrange| D 20000%U/3
: & U = Dx5/20000
ov 0 0x0000
10V 20000 0X4E20 - 2000010
= X
0-10V 5V 10000 0x2710 | Rated range
U = Dx10/20000
ov 0 0x0000
5V 20000 0X4E20
2.5V 10000 0x2710
45V oV 0 0x0000 | Rated range| D 20000xU/5
) & U = Dx5/20000
~2.5V -10000 0xD8FO
-5V -20000 0xB1EOQ
10V 20000 0X4E20
5V 10000 0x2710
+10V ov 0 0:0000 | Rated range|  ©_ 20000V
) 8¢ U=Dx10/20000
-5V -10000 0xD8FO
_10v -20000 0XB1EOQ
4-20mA 20mA 20000 0x4E20 | Rated range| D =20000x(I-4)/16
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Current (I
Output range (n/ Decimal (D) |Hexadecimal| Range Conversion formula
Voltage (U)
12mA 10000 0x2710 | =Dx16/20000+4
4mA 0 0x0000
20mA 20000 0x4E20
D =20000x1/20
0-20mA 10mA 10000 0x2710 Rated range
| =Dx20/20000
OmA 0 0x0000

e  Alx_Stop Output (x=0,1,2,3) is used for stop/offline output mode control, which can be set as described
in 6.1.1.3 Digital output module.

Step 3 Define INT type variables iValueDAO and iValueDA1l in the program.

VAR

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

Step4 Choose Module 1/O Mapping, map /ValueDAO and iValueDA1 to the corresponding output channels.
You just need to use mapped variables in the program.

Startup Parameters Find Filter Show all v db Add FB
Module /0 Mapping Variable Mapping Channel Address Type Unit Description
% K’V Application.PLC_PRG.iValueDAO qﬁ AQO W32 INT AOO
Module IEC Objects +- "% Application.PLC_PRG.iValueDA1 "% AO1 WIS INT AO1
% K” AO2 %QW34 INT AO2
ihsrmabios + K" AO3 %QW35 INT AO3
H- % AOO_ErrId %IW43 UINT AOO_ErrId
H- 49 AO1_Errld %IW49 UINT AO1_Errld
- AO2_Errld %IW50 UINT AO2_Errld
- AO3_Errld %IWS51 UINT AO3_Errld

2. Parameter description

Parameter

Type Description
name yp P

Configuration parameter for channel 0.

Bit0: Channel enabling control. (0: Disable. 1: Enable.)

Bitl: Output fault detection enabling control. (0: Disable. 1:
Enable.)

Bit3-Bit2: Offline output mode.

0b00: Offline output retained

0b01: Offline output cleared

0b10: Offline output preset

AOOQ Cfg USINT Bit4: Reserved

Bit7-Bit5: Channel conversion mode.

0b000: Voltage range 0-5V, corresponding to detection value
range 0-20000

0b001: Voltage range 0-10V, corresponding to detection value
range 0-20000

0b010: Voltage range -5-5V, corresponding to detection value
range -20000-20000

0b011: Voltage range -10-10V, corresponding to detection value

202501 (V1.2) 144



INVT Flex Series 1/0 System User Guide

Communication coupler configuration

Parameter Type Description
name
range -20000-20000
0b100: Current range 4-20mA, corresponding to detection value
range 0—20000
0b101: Current range 0—-20mA, corresponding to detection value
range 0—-20000
0b110: Reserved
Ob111: Reserved
Configuration parameter for channel 1. The parameter setting is
AO1 Cfg USINT . .
consistent with that for channel 0.
Configuration parameter for channel 2. The parameter setting is
AO2 Cfg USINT . .
consistent with that for channel 0.
Configuration parameter for channel 3. The parameter setting is
AO3 Cfg USINT . .
consistent with that for channel 0.
AO0O Stop Output INT Preset value of stop/offline output for channel 0.
AO1 Stop Output INT Preset value of stop/offline output for channel 1.
AO2 Stop Output INT Preset value of stop/offline output for channel 2.
AO03 Stop Output INT Preset value of stop/offline output for channel 3.
AOO INT Output control value for channel 0.
AO1 INT Output control value for channel 1.
AO2 INT Output control value for channel 2.
AO3 INT Output control value for channel 3.
AOO_Errid UINT Fault code for channel 0.
AO1_Errid UINT Fault code for channel 1.
AO2_Errid UINT Fault code for channel 2.
AO3_Errid UINT Fault code for channel 3.
HW Version UINT Module hardware version number.
FPGA Version UINT Module FPGA software version number.
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1. Deviceimport

Stepl Addthe FL3103-4PT device.

6.1.1.7 Temperature detection module (Thermal resistor)

([ Add Device X
Name [FL3103_4°T]

Action

@ Append device () Insert device Flua device (O Update device

IStrlng for a fulltext search I Vendor | <All vendors>

Name
= [:ﬂ Fieldbuses
= b3t EtherCAT
= pedt Module

[ FL1001-160001
[ FL1002-320001
(@ FL2002-00160P
(@ FL2102-0016DN
[ FL2201-0008DR
(@ FL3003-40D
1] FL3103-4PT |
[ FL3203-47C
[ 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 o O O 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

FK1100_ECT_Coupler,

: FK1100_ECT_Coupler,
EtherCAT Module imported from Slave XML:

FK1100_ECT_Coupler

: FK1100_ECT_Coupler
EtherCAT Module imported from Slave XML:

FK1100_ECT_Coupler

: FK1100_ECT_Coupler
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,

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

@ name:FL3103-4PT

Categories: Module
Version: 0
Order Number: FL3103-4PT

Vendor: Shenzhen INVT Electric Co., Ltd.

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

FK1100_ECT_Copuler

Append selected device as last child of

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

I Add Device !l | 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
3 16#8029:16%03 4PT Temp2 Cfg 128 3 O 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 ] 0 4PT Temp2 Offset
12 16#8029:16%0C 4PTTemp3Offset |0 16 O O 0 4PT Temp3 Offset
13 16#8029:16%0D 4PT Temp0 Up 0 16 O O 0 4PT Temp0 Up
14 16#8029:16%0E 4PT Temp1Up o 16 Reserve O O 0 4PT Temp1Up
15 16#8029:16%0F 4PT Temp2 Up o 6 O O 0 4PT Temp2 Up
16 16#8029:1610 4PT Temp3 Up o 16 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 B 0 4PT Temp3 Low
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#Note: The temperature upper limit and lower limit are reserved parameters, and therefore they do not
need to be set.

e Tempx Cfg(x=0,1,2,3) is a channel configuration parameter of type USINT. Taking the configuration of
channel 0 as an example, the data definitions are detailed in the following table of parameters.

Bit7 | Bit6 | Bit5 Bit4 Bit3 | Bit2 Bit1 Bit0
: . Over-range Channel
Channel conversion mode| Temperature | Thermistor i g : )
. . detection enabling enabling
(sensor type) unit wire system
control control
00: Two-wire
000: 100: PT1000
system
Reserved 101: .
. 01: Three-wire . .
001: PT100 |Reserved 0:°C svstem 0: Disable 0: Disable
010: PT500  |110: 1:°F y _ |1:Enable 1: Enable
10: Four-wire
011: Reserved
system
Reserved 111: CU100
11: Reserved

For example: Channel 0 is configured as channel enabled, over-range detection enabled, using 3-wire
system, temperature unit selected as Celsius (C), sensor selected as PT1000. TempO Cfg should be 135, that
is, 2#10000111. Details are as follows:

Bit7 | Bit6 | Bit5 | Bit4 Bit3 | Bt Bit1 Bit0
100 0 01 1 1
‘ 100: PT1000 0:°C 01: Three-wire system 1: Enable 1: Enable

e Tempx Filt(x=0,1,2,3) is the channel filter parameter of type USINT, with the setting range of 1-255.
Generally, a higher value indicates better suppression of high-frequency interference, but it also leads
to greater delay. It should be adjusted according to the actual situation.

e Tempx Offset(x=0,1,2,3) is a temperature offset parameter of type USINT. The value is magnified by 10
times (for example, the setting 999 represents 99.9), measured value = actual value + offset value.

Step3 Define REAL type variables rValuePT0 and rValuePT1 in the program.

VAR

rValuePFT0 : REAL;
rValuePT1 : REAL;
END VAR

Step4 Choose Module 1/0 Mapping, map the variables rvValuePTO and rValuePT1 to the corresponding
input channels in the Module I/O mapping, and use the mapped variables in the program.

Startup Parameters Find Filter Show all ~ gk Add FB for
Module /0 Mapping Variable Mapping Channel Address Type Unit Description
*p application.PLC_PRG.rValuePT0 "9 Temp0 %IB12 REAL Temp0
Module IEC Objects *$ Application.PLC_PRG.rValuePT1 "9 Temp1 %ID3 REAL Temp1
*» Temp2 %ID14 REAL Temp2
tnfermation b Temp3 %ID15 REAL Temp3
- TempO_Errid %IW32 UINT TempO_Errld
+- 4 Temp1_Errld %IW33 UINT Temp1_Errld
- Temp2_Errld %IW34 UINT Temp2_Errld
+- 4y Temp3_Errld %IW35 UINT Temp3_Errld

2. Parameter description
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Parameter name

Type

Description

TempO Cfg

USINT

Configuration parameter for channel 0.
Bit0: Channel enabling control. (0: Disable. 1: Enable.)
Bit1l: Over-range detection enabling control. (0: Disable. 1: Enable.)
Bit3-bit2: Thermal resistor wire system. (0b00: Two-wire system.
0b01: Three-wire system.
0b10: Four-wire)
Bit4: Temperature unit. (0: °C. 1: °F.)
Bit7-Bit5: Channel conversion mode.
0b000: Reserved
0b001: PT100
0b010: PT500
0b011: Reserved
0b100: PT1000
0b101: Reserved
0b110: Reserved
0b111:CU100

Templ Cfg

USINT

Configuration parameter for channel 1. The parameter setting is
consistent with that for channel 0.

Temp2 Cfg

USINT

Configuration parameter for channel 2. The parameter setting is
consistent with that for channel 0.

Temp3 Cfg

USINT

Configuration parameter for channel 3. The parameter setting is
consistent with that for channel 0.

TempO Filt

USINT

Filter parameter for channel 0. Range: 1-255. A greater value
indicates better filter effect but greater lagging.

Templ Filt

USINT

Filter parameter for channel 1. The filter parameter setting is
consistent with that for channel 0.

Temp2 Filt

USINT

Filter parameter for channel 2. The filter parameter setting is
consistent with that for channel 0.

Temp3 Filt

USINT

Filter parameter for channel 3. The filter parameter setting is
consistent with that for channel 0.

TempO Offset

INT

Temperature offset value for channel 0.
The value has been amplified by 10 times, with 999 representing
99.9. Detection value = Actually measured value + Offset value

Templ Offset

INT

Temperature offset value for channel 1. The temperature offset
value is consistent with that for channel 0.

Temp2 Offset

INT

Temperature offset value for channel 2. The temperature offset
value is consistent with that for channel 0.

Temp3 Offset

INT

Temperature offset value for channel 3. The temperature offset
value is consistent with that for channel 0.

TempO Up

INT

Temperature upper limit for channel 0. Reserved. The sensor
provided limit value is used.

Templ Up

INT

Temperature upper limit for channel 1. Reserved. The sensor
provided limit value is used.

Temp2 Up

INT

Temperature upper limit for channel 2. Reserved. The sensor
provided limit value is used.

Temp3 Up

INT

Temperature upper limit for channel 3. Reserved. The sensor
provided limit value is used.

TempO Low

INT

Temperature lower limit for channel 0. Reserved. The sensor
provided limit value is used.
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Parameter name | Type Description
Temperature lower limit for channel 1. Reserved. The sensor
Templ Low INT . . .
provided limit value is used.
Temperature lower limit for channel 2. Reserved. The sensor
Temp2 Low INT . - .
provided limit value is used.
Temperature lower limit for channel 3. Reserved. The sensor
Temp3 Low INT . - .
provided limit value is used.
TempO REAL | Conversion value for channel 0.
Templ REAL | Conversion value for channel 1.
Temp2 REAL | Conversion value for channel 2.
Temp3 REAL | Conversion value for channel 3.
TempO_Errld UINT | Fault code for channel 0.
Templ_Errld UINT | Fault code for channel 1.
Temp2_Errid UINT | Fault code for channel 2.
Temp3_Errld UINT | Fault code for channel 3.
HW Version UINT | Module hardware version number.
FPGA Version UINT | Module FPGA software version number.

6.1.1.8 Temperature detection module (Thermocouple)

1. Programminginstance

Step1 Add the FL3203-4TC device.

[ Add Device X

Name IFL3203_4TC|

Action
(® Append device () Insert device (O Update device
[Stnng for a fulltext search l Vendor | <All vendors> v
Name Vendor Version Description
= _B Fieldbuses
= btk EtherCAT
= 0;3} Module
l_']] FL1001-1600DI Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂj FL1002-3200D1 Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
ﬂj FL2002-0016DP Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
tﬂ 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,
!ﬂ FL3003-4AD Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
tﬂ FL3103-4PT 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,
|21 FL4003-4DA Shenzhen INVT Electric Co., Ltd. 0 EtherCAT. Module imported from Slave XML: FK11 hCT_CouDZ’:—r_;‘
< >

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

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

Categories: Module -,
Version: 0 y‘)
Order Number: FL3203-4TC <
Description: EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.0.2.0_BIT.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.)

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

Startup Parameters 4k Add [# Edit X Delete & Move Up
Module /0 Mapping Line Index:Subindex Name Value  Bit Length Abort on Error Jump to Line on Error Next Line Comment

1 16#802D:16%01 4TC TempO Cfg 96 8 O O 0 4TC TempO Cfg
Module IEC Objects 2 16%802D:16%02 4TC Temp1Cfg 96 8 O O 0 4TC Temp1Cfg

3 16#802D:16%03 4TC Temp2 Cfg 96 3 O O 0 4TC Temp2 Cfg
antormation 4 162802D:16%04  4TCTemp3Cfg % 8 O O 0 4TC Temp3 Cfg

5 16#802D:16%05 4TC Temp0 Filt 3 3 O O 0 4TC TempO Filt

6 16%802D:16%06 4TC Temp1 Filt 3 3 O O 0 4TC Temp1Filt

7 16#802D:16207 4TC Temp2Filt 8 8 O O 0 4TC Temp2Filt

8 162802D: 16208 4TC Temp3Filt 8 8 E 5] 0 4TC Temp3 Filt

9 162802D: 16209 4TC Tempo0 Offset 0 16 O O 0 4TC Temp0 Offset

10 16#802D:16%0A 4TC Temp1 Offset 0 16 O O 0 4TC Temp1 Offset

11 162802D:16308 4TC Temp2 Offset 0 16 O O 0 4TC Temp2 Offset

12 16#802D:16%0C 4TC Temp3 Offset 0 16 O O 0 4TC Temp3 Offset

13 16#802D:16%0D 4TC Temp0 Up 0 16 O O 0 4TC Temp0 Up

14 16#802D:16%0E 4TC Temp1 Up 0 16 O O 0 4TC Temp1Up

15  16#802D:16%0F 4TC Temp2 Up 0 16 O O 0 4TC Temp2 Up

16 16#802D:16%10 4TC Temp3 Up 0 16 O O 0 4TC Temp3 Up

17 16#802D:16%11 4TC TempO Low 0 16 O O 0 4TC TempO Low

18 16#802D:16%12 4TC Temp1Low 0 16 O O 0 4TC Temp1Low

19 16#802D:16¥13 4TC Temp2 Low 0 16 O O 0 4TC Temp2 Low

20 16#802D:16%14 4TC Temp3 Low 0 16 O O 0 4TC Temp3 Low

#Note: The temperature upper limit and lower limit are reserved parameters, and therefore they do not
need to be set.

e Tempx Cfg(x=0,1,2,3) is a channel configuration parameter of type USINT. Taking the configuration of
channel 0 as an example, the data definitions are detailed in the following table of parameters.

Bit7 | Bit6 | Bit5 Bit4 | Bit3 | Bit2 Bit1 Bit0
Channel conversion mode (sensor (Temperature Over-ra-nge Cham"uel
type) unit Reserved de.tectlon enabling
enabling control control
0b00: 0b100:
Thermocouple of [Thermocouple of
type B. type N.
0b001: 0b101:
Thermocouple of [Thermocouple of
type E. type R. 0:°C 0: Disable 0: Disable
0b010: 0b110: 1:°F ) 1:Enable 1:Enable
Thermocouple of [Thermocouple of
type J. type S.
0b011: Ob111:
Thermocouple of [Thermocouple of
type K. type T.

For example: Channel 0 is configured as channel enabled, over-range detection enabled, temperature unit
selected as Celsius (°C), sensor selected as J-type thermocouple. Temp0O Cfg should be 67, that is,
2#01000011. Details are as follows:

Bit7 | Bit6 | Bit5 Bit4 | Bit3 | Bit2 Bit1 Bit0
0b010 0 0b00 1 1
0b010: Thermocouple of type J. 0:°C Reserved 1: Enable 1: Enable

e Tempx Filt(x=0,1,2,3) is a channel filter parameter of type USINT, with the setting range of 1-255.
Generally, a higher value indicates better suppression of high-frequency interference, but it also leads
to greater delay. It should be adjusted according to the actual situation.

e Tempx Offset(x=0,1,2,3) is a temperature offset parameter of type USINT. The value is magnified by 10
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times (for example, the setting 999 represents 99.9), measured value = actual value + offset value.

Step 3 Define REAL type variables rValueTCO and rValueTC1 in the program.

VAR

rValueTCO : REAL;
rValueTCl : REAL;
END VAR

Step4 Map the variables rValueTCO and rValueTC1 to the corresponding input channels in the Module 1/0
mapping, and use the mapped variables in the program.

Startup Parameters Find Filterr Show all v ok Add
Module /0 Mapping Variable Mapping Channel Address Type  Unit Description
“% Application.POU.rValueTCO "¢ Temp0 %IB:F  REAL Temp0
Module IEC Objects *» Application.POU.rValueTC1 ® Tempi inia REAL Temp1
» Temp2 %ID19  REAL Temp2
Information
» Temp3 %ID20  REAL Temp3
+ % Temp0_Errld  %IW42  UINT Temp0_Errld
+ % Temp1_Errid %IW43 UINT Temp1_Errld
+ % Temp2_Errld %IW44  UINT Temp2_Errld
+ % Temp3_Errld %IW45  UINT Temp3_Errld
2. Parameter description
Parameter name | Type Description
Configuration parameter for channel 0.
Bit0: Channel enabling control. (0: Disable. 1: Enable.)
Bitl: Over-range detection enabling control. (0: Disable. 1: Enable.)
Bit3-Bit2: Reserved
Bit4: Temperature unit. (0: °C. 1: °F.)
Bit7-Bit5: Channel conversion mode.
0b000: Thermocouple of type B.
TempO Cfg USINT
0b001: Thermocouple of type E.
0b010: Thermocouple of type J.
0b011: Thermocouple of type K.
0b100: Thermocouple of type N.
0b101: Thermocouple of type R.
0b110: Thermocouple of type S.
Ob111: Thermocouple of type T.
Configuration parameter for channel 1. The parameter setting is
Templ Cfg USINT .g . P P &
consistent with that for channel 0.
Configuration parameter for channel 2. The parameter setting is
Temp2 Cfg USINT . .
consistent with that for channel 0.
Configuration parameter for channel 3. The parameter setting is
Temp3 Cfg USINT . .
consistent with that for channel 0.
Filter parameter for channel 0.
TempO Filt USINT | Range: 1-255. A greater value indicates better filter effect but
greater lagging.
. Filter parameter for channel 1. The filter parameter setting is
TemplFilt USINT ) .
consistent with that for channel 0.
. Filter parameter for channel 2. The filter parameter setting is
Temp2 Filt USINT ) .
consistent with that for channel 0.
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Parameter name | Type Description
Filter parameter for channel 3. The filter parameter setting is
Temp3 Filt USINT | o param erp ng |
consistent with that for channel 0.
Temperature offset value for channel 0. (The value has been
TempO Offset INT amplified by 10 times, with 999 representing 99.9.)
Detection value = Actually measured value + Offset value
Templ Offset INT Same as the temperature offset value for channel 0.
Temp2 Offset INT Same as the temperature offset value for channel 1.
Temp3 Offset INT Same as the temperature offset value for channel 2.
Temperature er limit for channel 0. Reserved. The sensor
TempO Up INT p u .upp . m '
provided limit value is used.
Temperature upper limit for channel 1. Reserved. The sensor
Templ Up INT . - .
provided limit value is used.
Temperature upper limit for channel 2. Reserved. The sensor
Temp2 Up INT . . .
provided limit value is used.
Temperature upper limit for channel 3. Reserved. The sensor
Temp3 Up INT . - .
provided limit value is used.
Temperature lower limit for channel 0. Reserved. The sensor
TempO Low INT . . .
provided limit value is used.
Temperature lower limit for channel 1. Reserved. The sensor
Templ Low INT . . .
provided limit value is used.
Temperature lower limit for channel 2. Reserved. The sensor
Temp2 Low INT . . .
provided limit value is used.
Temperature lower limit for channel 3. Reserved. The sensor
Temp3 Low INT . . .
provided limit value is used.
TempO REAL | Conversion value for channel 0.
Templ REAL | Conversion value for channel 1.
Temp2 REAL | Conversion value for channel 2.
Temp3 REAL | Conversion value for channel 3.
TempO_Errid UINT Fault code for channel 0.
Templ_Errid UINT | Fault code for channel 1.
Temp2_Errid UINT Fault code for channel 2.
Temp3_Errld UINT | Fault code for channel 3.
HW Version UINT Module hardware version number
FPGA Version UINT Module FPGA software version number
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6.1.1.9 Counting and measurement module (FL6002)

1. Programming instance

Step1 Add the FL6002-2ES device.

@
Name |FL5002_2E5
Action
(® Appenddevice () Insert device (O Update device
String for a fultext search | vender <l vendors> -
Name Vendor Version Description A
m FL2103-0032DN Shenzhen INVT Electric Co., Ltd. o EtherCAT Module imported from Slave XML: FK1100_ECT_Couy
[ FL2201-0008DR  Shenzhen INVT Electiic Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Cou
[ FL3003-24D Shenzhen INVT Electric Co., Ltd, ] EtherCAT Module imported from Slave %ML: FK1100_ECT_Couy
(A FL3t03-4PT Shenzhen INVT Electric Co., Lid. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Cou
(A FL320397C Shenzhen INVT Electric Co., Ltd, ] EtherCAT Module imported from Slave %ML: FK1100_ECT_Couy
[ FL3404-880v Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Cou
() FL3504-84D1 Shenzhen INVT Electric Co., Ltd, ] EtherCAT Module imported from Slave %ML: FK1100_ECT_Couy
[ F4003-DA Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Cou
m FL5005-1616DP Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Couy
[ FL5105-1516DN  Shenzhen INVT Electiic Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Cou
(i FLeo02-265 Shenzhen INVT Electric Co., Ltd. (] EtherCAT Module imported from Slave XML: FK1100_ECT_Couy
(A Fs112-281 Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Couy
(A rs121-18 Shenzhen INVT Electric Co., Ld. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Couy

<

>

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

@ mame:FLs002-265
Vendor: Shenzhen INVT Electric Co., Ltd.
Categories: Module
Version: 0
‘Order Number: FLE002-2E5

Description: EtherCAT Module imported from Slave XIML: FiK1100_ECT_Coupler_1.0.7.0_BIT xml Device: FL6002-2E5

Append selected device as last child of
FK1100_ECT_Coupler

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

Step 2 In the startup parameters, set the counter DI filter time (unit: 0.1us), SSI communication frame
length, the number of least significant bits and number of most significant bits in the SSI
communication position value, SSI communication configuration, and counter configuration

according to actual needs.

Startup Parameters ok Add [ Edit Delete

Add Device Close

Move Up Move Down

Madule 10 Mapping Line Index:Subindex
16%8035: 16501
| Module IEC Objects 16#8035:16 %02
16#8035:16%03
EloppacH 1648035: 16504
16%8035:16%05
16#8035: 16705
16+%8035: 16707

16#8035:16%08

(- Y. T SO R

16#8035: 16709

=1

16#8035: 1670A

16+8035: 165086

=i

16#8035:16%0C

®  DIxFilt (x=0,1) is the filter parameter for the external DI channel, with a unit of 0.1us and a default value
of 5. If it is set to 10, it means that only signals that remain stable and do not jump within 1ps are

sampled.

®  Cntx SSI Length (x=0,1) is the encoder SSI communication frame length, with a setting range of 10-40
and a default value of 13. If a 23-bit multi-turn encoder is used, indicating that the position value has 23

bits, this parameter should be set to 23.

e Cntx SSI LSB (x=0,1) is the number of least significant bits in the SSI communication frame position
value, with a default value of 0. If a 23-bit multi-turn encoder is used, indicating that the position value

has 23 bits, this parameter should be set to 0.

Name Value  Bit Length
2ES DID Filt 5 16
2ES DILFilt 5 6
2E5 Cnitd 551 Length 13 8
2E5 Cnt1 551 Length 13 8
2ES Cntd SSILSE o 8
2E5 Cnt1SSILSB o 8
2E5 Cntd 55 MSB 12 8
2E5 Cnt1 551 MSEB 12 8
2ES Cnitd 551 Cfg o 8
2E5 Cnt1 551 Cfg o 8
2ES Cnto Cfg o] 16
2ES Cnt1Cfg o 6
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®  Cntx SSI MSB (x=0,1) is the number of most significant bits in the SSI communication frame position
value, with a default value of 12. If a 23-bit multi-turn encoder is used, indicating that the position value
has 23 bits, this parameter should be set to 22.

#Note: See the corresponding encoder's manual to set the SSI Length/SSI LSB/SSI MSB parameters based
on the actual situation.

e  Cntx SSI Cfg (x=0,1) is a counter SSI communication configuration parameter of type USINT. The data
definitions are detailed in the following parameter description table.

Bit

Name

Parameter description

Bit2-Bit0

SSl clock frequency

2#000: 125kHz (Default)
2#001: 250kHz

2#010: 500kHz

2#011: 1MHz

2#100: 1.5MHz

2#101: 2MHz

2#110: Reserved

2#111: Reserved

Bit3

SSl data format

2#0: Binary (Default)
2#1: Gray code

Bit7-bit4

Position reading interval
time in SSI communication

Unit: 100us. Default: 0
For example, 2#0001 (decimal 1) indicates 100us; 2#1001
(decimal 9) indicates 900us.

e If the counter SSI clock frequency is set to 500kHz, SSI data format is Gray code, and the position
reading interval time is 500ps, Cntx SSI Cfg(x=0,1) should be set to 90, that is, 2#01011010. For details,
see the following table.

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
2#0101 2#1 2#010
Unit: 100us Gray code 500kHz

e Cntx Cfg(x=0,1) is a counter configuration parameter of type USINT. The data definitions are detailed in
the following parameter description table.

Bit Name Parameter description
2#00:20ms (Default)
. . Frequenc 2#01:100ms
Bitl-bit0 measurement ;eriod 2#10:500ms
2#11:1000ms
2#00: Disable (Default)
Bit3—bit2 | Dl edge latch enabling ;zgé E;Slllinnggejdg;e
2#11: Dual edges
2#00:1ms (Default)
. . Comparison consistent|2#01:2ms
BitS-bit4 pulse output width  |2#10:4ms
2#11:8ms
2#00: Consistent output for comparison (Default)
Bit7bit6 Output mode for  |[2#01: Output between [Count lower limit, Comparison value]
comparison 2#10: Output between [Comparison value, Count upper limit]
2#11: Reserved
Bit15-bit8 Reserved -
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If the counter is configured with a frequency measurement period of 100 ms, with DI rising edge latch

enabled, a period of 8ms for consistent output for comparison, and DO output mode for comparison set to
generate consistent output within the range [Comparison value, Counter upper limit], then Cntx Cfg (x=0,1)
should be set to 53, that is, 2#0000000000110101. See the following table for details.

Bit15-Bit8 Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bito
2#00000000 2#00 2#11 2#01 2#01
Comparison
Reserved ] P 8ms Rising edge 100ms
consistent output

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

e  Cntx_Ctrl(x=0,1)

Variable
"®
"p

Mapping

R N SR S SR RN S S S

FFEFF T T &L

Channel Address  Type Unit  Description
Cntd_Ctrl %QBEE USINT Cntd_Ctrl
Cntl_Ctrl %QB6S USINT cnti_Ctrl
Cnt0_CmpVal %QD18 DINT Cntd_CmpVal
Cntl_Cmpval %QD 19 DINT Cnti_Cmpval
Cntd_Status %IB120 USINT Cntd_Status
Cntl_Status %IB121 USINT Cntl_Status
Cntd_Val %ID31 DINT Cnt0_Val
Cnt1_val %ID32 DINT Cnt1_val
Cntd_Latchval %ID33 DINT Cnt0_LatchvVal
Cnt1_Latchval %ID34 DINT Cntl_Latchval
Cnt0_Freq %ID35 UDINT Cnt0_Freg
Cntl_Freq %ID36 UDINT Cntl_Freg
Cntd_Velodty %ID37 REAL Cntl_velodty
Cntl_Velocity %ID38 REAL Cntl_Velocity
Cntd_ErrId %IWTB UINT Cntd_Errld
Cnt1_Errld FIW79 UINT Cnt1_Errld

description.

Bit Name Parameter description

Bit0 Enable counting 2#0: Disable
2#1: Enable

Bitl Reserved -

Bit2 Reserved -

Bit3 Reserved -

. . 2#0: Disable

Bit4 Counter comparison

2#1: Enable
Bit7-bit5 Reserved -

e Cntx_CmpVal(x=0,1) is a counter comparison value of type DINT.

is a counter control parameter. See the following table for detailed parameter

If Cnt0_CmpVal is set to 1000000 and you want to enable the counter for comparison, set Cnt0_Ctrl to 17,
that is, 2#00010001. The details are as follows.

Bit7-Bit5 Bit4 Bit3 Bit2 Bitl Bit0
2#000 2#1 2#0 2#0 2#0 2#1
Effective at the
Reserved Power on . Reserved Reserved Power on
rising edge

e Cntx_Val (x=0,1) is a counter comparison value of type DINT.

According to the previously mentioned Cntx Cfg (x=0,1) configuration value of 53 (enabling DO consistent
output for comparison, with the pulse output of 8ms), when the count value Cntx_Val (x=0,1) is 1,000,000,
the DO will output pulse lasting 8ms.
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#Note: DI0/DI1 are the counter latch inputs, and the corresponding latch values are Cntx_LatchVal (x=0,1).

2. Parameter description

Parameter name Type Description
2ES DIO Filt UINT DIO filter time. Unit: 0.1ps.
2ES DI1 Filt UINT DI1 filter time. Unit: 0.1ps.
2ES Cnt0 SSI Length USINT Cnt0 SSI communication frame length.
2ES Cntl SSI Length USINT Cntl SSI communication frame length.
2ES Cnt0 SSI LSB USINT Cnt0 SSI position value least significant bit count.
2ES Cntl SSILSB USINT Cntl SSI position value least significant bit count.
2ES Cnt0 SSI MSB USINT Cnt0 SSI position value most significant bit count.
2ES Cntl SSI MSB USINT Cntl SSI position value most significant bit count.

Cnt0 SSI configuration parameter.
[2:0] SSI clock frequency
2#000: 125kHz;
2#001: 250kHz;
2#010: 500kHz;
2#011: 1MHz;
2#100: 1.5MHz;
2#101: 2MHz;
2#110: Reserved;
2#111: Reserved;
[3] Data format. 0: Binary  1: Gray code
[7:4] Position reading interval time (Unit: 100ps)
Cntl SSl configuration parameter.
[2:0] SSI clock frequency
2#000: 125kHz;
2#001: 250kHz;
2#010: 500kHz;
2#011: 1MHz;
2#100: 1.5MHz;
2#101: 2MHz;
2#110: Reserved;
2#111: Reserved,
[3] Data format. 0: Binary  1: Gray code
[7:4] Position reading interval time (Unit: 100ps)
Cnt0 count configuration parameter.
[1:0] Frequency measurement period
2#00:20ms;
2#01:100ms;
2#10:500ms;
2#11:1000ms;
[3:2] LO edge latch count value enabling
2#00: Disable;
2#01: Rising edge;
2#10: Falling edge;
2#11: Dual edges;
[5:4] Comparison consistent output pulse width
2#00:1ms;
2#01:2ms;

2ES Cnt0 SSI Cfg USINT

2ES Cntl SSI Cfg USINT

2ES Cnt0 Cfg UINT
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Parameter name Type Description
2#10:4ms;
2#11:8ms;
[7:6] Output mode for comparison
2#00: Comparison consistent output;
2#01: Output between [Count lower limit, Comparison
value);
2#10: Output between (Comparison value, Count upper
limit];
2#11: Reserved (Comparison consistent output);
[15:8] Reserved
Cntl count configuration parameter.
[1:0] Frequency measurement period
2#00:20ms;
2#01:100ms;
2#10:500ms;
2#11:1000ms;
[3:2] LO edge latch count value enabling
2#00: Disable;
2#01: Rising edge;
2#10: Falling edge;
2#11: Dual edges;
2ES Cntl Cfg UINT [5:4] Comparison consistent output pulse width
2#00:1ms;
2#01:2ms;
2#10:4ms;
2#11:8ms;
[7:6] Output mode for comparison
2#00: Comparison consistent output;
2#01: Output between [Count lower limit, Comparison
value);
2#10: Output between (Comparison value, Count upper
limit];
2#11: Reserved (Comparison consistent output);
[15:8] Reserved
Control parameter for counter 0.
Bit0: Enable counting, valid at high levels;
Bitl: Reserved;
Bit2: Reserved;
Cnt0_Ctrl USNT )
Bit3: Reserved;
Bit4: Enable count comparison function, valid at high
levels (Provided that the counting is enabled.)
Bit7-Bit5: Reserved.
Control parameter for counter 1.
Bit0: Enable counting, valid at high levels;
Bitl: Reserved;
Cntl_Ctrl USNT Bit2: Reserved;
Bit3: Reserved;
Bit4: Enable count comparison function, valid at high
levels (Provided that the counting is enabled.)
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Parameter name Type Description
Bit7-Bit5: Reserved.
Cnt0_CmpVal DINT Counter 0 comparison value
Cntl_CmpVal DINT Counter 1 comparison value
Counter 0 count state feedback
Bit0: Forward run flag bit
Bitl: Reverse run flag bit
Bit2: Reserved
Cnt0_Status USINT Bit3: Reserved
Bit4: DI latch completion flag
Bit5: Reserved
Bit6: Status when the data line isidle
Bit7: Reserved
Counter 1 count state feedback
Bit0: Forward run flag bit
Bitl: Reverse run flag bit
Bit2: Reserved
Cnt0_Status USINT Bit3: Reserved
Bit4: DI latch completion flag
Bit5: Reserved
Bit6: Status when the data line isidle
Bit7: Reserved
Cnt0_Val DINT Count value of counter 0
Cntl_Val DINT Count value of counter 1
Cnt0_LatchVal DINT Latched value of counter 0
Cntl_LatchVal DINT Latched value of counter 1
Cnt0_Freq UDINT Counter 0 frequency
Cntl_Freq UDINT Counter 1 frequency
Cnt0_Velocity REAL Counter 0 speed (Valid for single-turn encoder)
Cntl_Velocity REAL Counter 1 speed (Valid for single-turn encoder)
CntO_Errld UINT Counter 0 error code
Cntl_Errld UINT Counter 1 error code
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6.1.1.10 Counting and measurement module (FL6112)

1. Programming instance

Stepl Addthe FL6112_2EI device.

@

Name [Fls112_21

‘ Action

@ Append device () Insert device

O Update device

string for a fultext search | vendor | <allvendors> v
Name Vendar Version  Description 2
m FL2102-0015DN Shenzhen INVT Electric Co., Ltd. o EtherCAT Module imported from Slave XML: FK1100_ECT_Couy
m FL2103-0032DN Shenzhen INVT Electric Co., Ltd. o EtherCAT Module imported from Slave XML: FK1100_ECT_Couy
m FL2201-0008DR Shenzhen INVT Electric Co., Ltd. o EtherCAT Module imported from Slave XML: FK1100_ECT_Couy
[ FL3003-480 Shenzhen INVT Electric Co., Ltd, 0 EtherCAT Module imparted from Slave XML: FK1100_ECT_Cou
(A FL31034pT Shenzhen INVT Electric Co., Ltd, 0 EtherCAT Module imparted from Slave XML: FK1100_ECT_Couy
(@ FL3203-47C Shenzhen INVT Electric Co., Ltd, 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Couy
(@ FL3404-820V Shenzhen INVT Electric Co., Lid, 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Couy
‘ m FL3504-8ADL Shenzhen INVT Electric Co., Ltd. o EtherCAT Module imported from Slave XML: FK1100_ECT_Couy
| [ FL4003-40A Shenzhen INVT Electric Co., Ltd. O EtherCAT Module imported from Slave XML: FKK1100_ECT_Couy.
| (@ r15005-16180P Shenzhen INVT Electric Co., Ltd. O EtherCAT Module imported from Slave XML: FK1100_ECT_Couf.
| (@ ri5105-1618DM Shenzhen INVT Electric Co., Ltd. O EtherCAT Module imported from Slave XML: FK1100_ECT_Couy.
[ 6002265 Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Cou
Shenzhen INVT Electric Co., Ltd. o EtherCAT Module imported from Slave XML: FK1100_ECT_Couy
" FL6121-1ET Shenzhen INVT Electric Co.. Ltd. o EtherCAT Module imported from Slave XML: FK1100 ECT Cour ¥
< >

| |2 Group by category [ Display all versions (for experts only) [ Display outdated versions

| Hame: FL6112-261

Categories: Module
Version: 0

Vendor: Shenzhen INVT Electric Ca., Ltd.

Order Number: FL6112-2ET
Description: EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.0.7.0_BIT. xm Device: FL6112-2ET

%

FK1100_ECT_Coupler

Append selected device as last child of

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

Add Device Close

Step2 Choose Startup Parameters, set the counter, filtering mode, encoder resolution, and counter
preset values based on the actual needs, with a filter unit of 0.1ps.

Startup Parameters

Module [/O Mapping

Module IEC Objects

Information

gk Add [ Edit Delete Mave Up Move Down

Line Index:Subindex  Name Value Bit Length Abort on Errar Jump to Line on Error Next Line Comment
1 16#8031:16201 2EI Cntd Cfg 0 16 O O 0 261 Cnitd Cfg
2 16#8031:16%02 2 Cnt1Cfg 0 16 O O 0 26 Cnt1 Cfg
3 16#8031:16%03 2EI Cnt0 Filt 5 16 O O 0 26T Cnt0 Filt
4 16#3031:16204 2EI Cnt1Filt 5 16 O O 0 26T Cnt1 Filt
5 16#8031:16205 2EI Cnt0 Ratio 10000 16 O O 0 261 Cntd Ratio
6 16#8031:16205 2EI Cnt1Ratio 10000 16 O O 0 261 Cnt1 Ratio
7 16#8031:16%07 2EI Cntd Presetval 0 32 O O 0 261 Cntd Presetval
8 16#8031:16%08 2EI Cnt1 Presetval i 32 O O 0 261 Cnt1 Presetval

Cntx Cfg(x=0,1) is the counter configuration parameter of type UINT. Taking the counter 0 configuration as
an example, the data definition can be found in the parameter description.

Bit

Name

Description

Bit1-bit0

Channel mode

00: A/B phase quadruple frequency; 01: A/B phase double
frequency
10: A/B phase rated frequency; 11: Pulse+direction

Bit3-bit2

Frequency
measurement period

00: 20ms; 01: 100ms; 10: 500ms; 11: 1000ms

Bit5—-bit4

Edge latch enabling

00: Disabled; 01: Rise edge; 10: Fall edge; 11: Two edges

Bit7-bit6

Reserved

Reserved

Bit9-bit8

Comparison consistent
pulse output width

00: 1ms; 01: 2ms; 10: 4ms; 11: 8ms

Bitl11-bit10

DO comparison output

00: Comparison consistent output
01: Output between [lower limit of count, comparison value]

mode 10: Output between [comparison value, upper limit of count]
11: Reserved
Bit15-bit12 Reserved Reserved
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Assuming that counter 0 is configured as A/B phase quadruple frequency, the frequency measurement

period is 100ms, DIO rising edge latch is enabled, and comparison mode is comparison consistent output
8ms, Cnt0 Cfg should be configured as 788, i.e. 2#0000001100010100, as detailed below.

Bit15-
blitt152 Bitll Bit10 Bit9Bit8 Bit7 Bit6 Bit5 | Bit4 Bit3Bit2 Bitl Bit0
0000 00 11 00 01 01 00
Comparison consistent Risin A/B phase quadruple
Reserved par ! 8ms |Reserved Ising 100ms /Bp quadrup
output edge frequency

Cntx Filt(x=0,1) is the filter parameter of A/B/Z/DI port with a unit of 0.1us, Ifitis setto 10, it means that only
signals that remain stable and do not jump within 1us are sampled.

Cntx Ratio(x=0,1) is the encoder resolution (number of pulses fed back from one revolution, i.e. the pulse
increment between two Z pulses). Assuming the resolution labeled on the encoder is 2500P/R, the Cnt0
Ratio should be set to 10000 since the Cnt0 Cfg is configured as A/B phase quadruple.

Cntx PresetVal(x=0,1) is the counter preset value of type DINT.

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

Filter Show all

- &b Add FB

Startup Parameters Find
Madule [f0 Mapping Variable
+ T
Module IEC Objects 1"
+ T
Information ‘%
ety
L
+ 4
oty
ot
o
4
ot
%
g ]
oy
oty

Mapping

Channel Address  Type Unit  Description
cnto_ctrl %QB52  USINT cnto_ctrl
Cnt1_Ctrl %QB53 LISINT Cnt1_Ctrl
CntD_CmpVal %6QD14 DINT Cnt0_CmpVal
Cnt1_CmpVal 560015 DINT Cnt1_CmpVal
Cnt0_Status %olB28 LISINT Cnt0_Status
Cntl_Status %RlB29 LISINT Cntl_Status
Cntd_val %RID8 DINT Cntd_val
Cnt1_val %eID9 DINT Cnt1_val
Cnt0_Latchval %RID10 DINT Cntd_Latchval
Cntl_LatchVal %eID11 DINT Cntl_Latchval
Cntd_Freq %eID12 UDINT Cntd_Freg
Cntl_Freq %ID13 UDINT Cntl_Freq
Cntd_Velodty %1014 REAL Cntd_Velodty
Cntl_Velodty %ID15 REAL Cntl_Velodty
Cnt0_Errld %elW32 UINT Cnt0_Errld
Cnt1_Errld %IW33 UINT Cnt1_Errld

Cntx_Ctrl(x=0,1) is the counter control parameter. Taking the counter 0 as an example, the data definition
can be found in the parameter description.

Bit Name Description

Bit0 Enable counting 0: Disable 1:Enable

Bitl Clear count value Effective at the rising edge

Write counter preset
Bit2 P Effective at the rising edge
value
. Clear count overflow ) .
Bit3 Effective at the rising edge
flag

Bit4 Counter comparison 0: Disable 1:Enable

Bit7-bit5 Reserved Reserved

Cntx_CmpVal(x=0,1) is the counter comparison value of type DINT.

Assuming that Cnt0_CmpVal is set to 1000000 and you want to enable the counter for comparison, set
Cnt0_Ctrlto 17, whichis2#00010001. The details are as follows.
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Bit7-bit5 Bit4 Bit3 Bit2 Bitl Bit0
000 1 0 0 0 1
. - ) Effective at
Effective at the rising| Effective at the .
Reserved 1: Enable . therising 1: Enable
edge rising edge edge

According to the configuration value 788 of Cnt0 Cfg mentioned above (enabling DO comparison consistent
output and output pulse 8ms), when the count value Cnt0_Val is equal to 1000000, DOO0 will output 8ms.

To clear the current count value of counter 0, set Cnt0_Ctrl to 2, which is 2#00000010. The details are as

follows.
Bit7-bit5 Bit4 Bit3 Bit2 Bitl Bit0
000 0 0 0 1 0
Effective at
Effective at the risi Effective at th
Reserved 0: Disable ective atthenising ec Ve atthe therising 0: Disable
edge rising edge edge

At this point, the bitl of Cnt0_Ctrl changes from 0 to 1. The FL6112_2EI module monitors the rising edge of
this bit and clears the count value of counter 0, which means Cnt0_Val is cleared.

2. Parameter description

Parameter name Type Description
Configuration parameter for counter 0:
Bit1-Bit0: Channel mode configuration
0b00: A/B phase quadruple frequency;
0b01: A/B phase double frequency;
0b10: A/B phase rated frequency;
0b11: Pulsetdirection (high level, positive);
Bit3-Bit2: Frequency measurement period
0b00: 20ms;
0b01: 100ms;
0b10: 500ms;
0b11:1000ms;
Bit5-Bit4: Edge latch count value enabling
0b00: Disable;
0b01: Rising edge;
0b10: Falling edge;
0B11: Dual edges;
Bit7-Bit6: Reserved
Bit9-Bit8: Comparison consistent output pulse width
0b00: 1ms;
0b01: 2ms;
0b10: 4ms;
0b11: 8ms;
Bit11-Bit10: DO comparison output mode
0b00: Comparison consistent output;
0b01: Output between [lower limit of count, comparison
value];
0b10: Output between [comparison value, upper limit of
count];

2EI Cnt0 Cfg UINT
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Parameter name Type Description

Ob11: Reserved (Comparison consistent output)
Bit15-Bit12: Reserved
Configuration parameter for counter 1. The parameter

2EI Cnt0 Cfg UINT . .. . .
configuration is consistent with counter 0.
91 Cnt0 Filt UINT Filter.'ing'parameterfor counter'O A/B/Z/DI port.
Application scope 1-65535 (Unit: 0.1us)
Filtering parameter for counter 1 A/B/Z/DI port.
2EI Cntl Filt UINT ering p ! /B/Z/DIp

Application scope 1-65535 (Unit: 0.1us)

Encoder resolution for counter 0 (number of pulses fed
2EI Cnt0 Ratio UINT back from one revolution, the pulse increment between
two Z pulses).

Encoder resolution for counter 1 (number of pulses fed

2EI Cntl Ratio UINT back from one revolution, the pulse increment between
two Z pulses).
2EI Cnt0 PresetVal DINT Counter 0 preset value.
2EI Cntl PresetVal DINT Counter 1 preset value.

Control parameter for counter 0.

Bit0: Enable counting, valid at high levels;

Bitl: Clear counting, valid at the rising edge;

Bit2: Write counter preset value, valid at the rising edge;

Cnt0_Ctrl USINT Bit3: Clear count overflow flag, valid at the rising edge;
Bit4: Enable count comparison function, valid at high
levels (Provided that the counting is enabled.)
Bit7-Bit5: Reserved.

Control parameter for counter 1. The parameter

Cntl_Ctrl USINT . L . .
configuration is consistent with counter 0.

Cnt0_CmpVal DINT Counter 0 comparison value.
Cntl_CmpVal DINT Counter 1 comparison value.

Counter 0 count state feedback
Bit0: Forward run flag bit

Bitl: Reverse run flag bit
Cnt0_Status USINT Bit2: Overflow flag bit

Bit3: Underflow flag bit

Bit4: DIO latch completion flag
Bit7-Bit5: Reserved

Counter 1 count state feedback
Bit0: Forward run flag bit

Bitl: Reverse run flag bit
Cntl_Status USINT Bit2: Overflow flag bit

Bit3: Underflow flag bit

Bit4: DI1 latch completion flag
Bit7-Bit5: Reserved

Cnt0_Val DINT Count value of counter 0
Cntl_Val DINT Count value of counter 1
Cnt0_LatchVval DINT Latched value of counter 0
Cntl_LatchVal DINT Latched value of counter 1
Cnt0_Freq UDINT Counter 0 frequency
Cntl_Freq UDINT Counter 1 frequency
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Parameter name Type Description
Cnt0_Velocity REAL Counter 0 speed
Cntl_Velocity REAL Counter 1 speed
CntO_Errid UINT Counter 0 error code
Cntl_Errid UINT Counter 1 error code
.
6.1.1.11 Counting and measurement module (FL6121)
1. Programminginstance
Stepl Add the FL6121-1El device.
[ Add Device
Name ‘FLleJ.El
Action
(@ Appenddevice () Insert device (O Update device
String for a fultext search | vendor | <all vendors> -
Name Vendor Version  Description ~
m FL2201-0008DR Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coup
ﬁ] FL3003-4AD Shenzhen INVT Electric Co., Ltd. o EtherCAT Module imported from Slave XML: FK1100_ECT_Cour
(i FL3103-2PT Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coug
ﬁ] FL3203-4TC Shenzhen INVT Electric Co., Ltd. o EtherCAT Module imported from Slave XML: FK1100_ECT_Coup
(@ FL3404-880v Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Cour
(i FL3s04-88D1 Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coup
[ FLa003-208 Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Cour
m FL5005-1616DP Shenzhen INVT Electric Co., Ltd. o EtherCAT Module imported from Slave XML: FK1100_ECT_Couf
m FL5105-1616DN Shenzhen INVT Electric Co., Ltd. o EtherCAT Module imported from Slave XML: FK1100_ECT_Cou
(i FLs002-285 Shenzhen INVT Electric Co., Ltd. [} EtherCAT Module imported from Slave XML: FK1100_ECT_Cour
ﬁ] FL112-261 Shenzhen INVT Electric Co., Ltd. o EtherCAT Module imported from Slave XML: FK1100_ECT_Cour
@ Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Couy
ﬁ] FL7102-2PLS Shenzhen INVT Electric Co., Ltd. o EtherCAT Module imported from Slave XML: FK1100_ECT_Coup
z
@ >

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

@

Name: FL6121-1ET
Vendor: Shenzhen INVT Electric Co., Ltd.
Categories: Module

Version: 0

Order Number: FL§121-1E1

%

Description: EtherCAT Module impor ted from Slave XML: FK1100_ECT_Coupler_1.0,7.0_BIT xml Device: FL6121-1ET

Append selected device as last child of
FK1100_ECT_Coupler

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

Close

Add Device

Step2 Choose Startup Parameters, set the counter, filtering mode, encoder resolution, and counter
preset values based on the actual needs, with a filter unit of 10ns.

Startup Parameters
Module /O Mapping
Module IEC Objects

Information

e Cnt Cfg is

ok Add [ Edit Delets. Move Up Mave Down
Line Index:Subindex Name Value Bit Length Abort on Error Jump to Line on Error Next Line Comment
1 16#8030: 16201 1EI Cnt Cfg 0 16 || || 0 1EI Cnt Cfg
2 16=3030: 16702 1EI CntFilt 5 s O O 0 1EI CntFilt
3 16+8030: 1603 1ET DI Filt 5 16 |:| |:| 0 1EI DI Filt
4 16=3030: 16704 1EI Cnt Ratio 10000 s O O 0 1EI Cnt Ratio
5 16+8030: 1605 1ET Cnt Presetval o 32 |:| |:| 0 1EI Cnt Presetyal

a counter configuration parameter,

description table for data definition.

with data type of UINT. Refer to

the parameter

Bit

Name

Parameter description

Bit1l-bit0

Channel mode

2#00: A/B phase quadruple frequency (Default)
2#01: A/B phase double frequency

Bit3-bit2

configuration 2#10: A/B phase rated frequency
2#11: Pulse + direction
2#00:20ms (Default)
Frequency 2#01:100ms

measurement period

2#10:500ms
2#11:1000ms

202501 (V1.2)

163



INVT Flex Series 1/0 System User Guide Communication coupler configuration

Bit Name Parameter description
2#00: Disable (Default)
DIO edge latch 2#01: Risi d
Bit5_bita e ge. atc |$|.ng edge
enabling 2#10: Falling edge
2#11: Dual edges
2#00: Disable (Default)
Bit7_bit6 DI1 edge' latch 2#01: Risi.ng edge
enabling 2#10: Falling edge
2#11: Dual edges
Comparison 2#00:1ms (Default)
. . . P 2#01:2ms
Bit9-bit8 consistent pulse
. 2#10:4ms
output width
2#11:8ms
2#00: Consistent output for comparison (Default)
Bit11_bit10 DOO0 comparison |2#01: Output between [Count lower limit, Comparison value]
output mode 2#10: Output between [Comparison value, Count upper limit]
2#11: Reserved
2#00: Consistent output for comparison (Default)
Bit13-bit12 DO1 comparison |2#01: Output between [Count lower limit, Comparison value]
output mode 2#10: Output between [Comparison value, Count upper limit]
2#11: Reserved
Bitl5-bit14 Reserved -

Assuming that counter is configured as A/B phase quadruple frequency, the frequency measurement period
is 100ms, DIO rising edge latch and DI1 falling edge latch are enabled, comparison consistent output of 8ms,
DO0 comparison output mode is comparison consistent output , DO1 comparison output mode is output
between [comparison value, upper limit of count], then Cnt Cfg should be configured as 9108, i.e.
2#0010001110010100, as detailed below.

BBllttlli_ Bitl3| Bitl2 BI:1 Bit10 | Bit9 | Bit8 | Bit7 | Bit6 | Bit5 | Bit4 | Bit3 | Bit2 | Bitl | Bit0
2#00 2#10 2#00 2#11 2#10 2#01 2#01 2#00
Output
between |Comparison A/B phase
Reserved| [comparison | consistent 8ms falledge |[Risingedge| 100ms | quadruple
value, upper output frequency
limit of count]

e  CntFiltis the filtering parameter for A/B/Z ports, in units of 10ns, with a default value of 5. If it is set to
100, it means that only signals that remain stable and do not jump within 1us are sampled.

e DI Filt is the filtering parameter for DIO/ DI1/ DI2 ports, in units of 10ns, with a default value of 5. If it is
set to 100, it means that only signals that remain stable and do not jump within 1us are sampled.

e Cnt Ratio is the encoder resolution (number of pulses fed back from one turn, namely the pulse
increment between two Z pulses), with a default value of 10000. Assuming the resolution labeled on the
encoder is 2500P/R, the Cnt Ratio should be set to 10000 since the Cnt Cfg is configured as A/B phase
quadruple.

®  CntPresetValis the counter preset value, with a default value of 0 and a parameter type of DINT.
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Step 3  After configuring the above startup parameters and downloading the program, control the counter
on the Module I/0 mapping interface.

Startup Parameters Find Filter Show all - 48 Add FB
Module 1/0 Mapping Variable Mapping Channel Address  Type Unit  Description
-5 cnt_ctrl %QW22  UINT cnt_ctrl
Module IEC Objects +- " Cnt_Cmp0val QD12 DINT Cnt_Cmp0val
+- Ty Cnt_Cmp1val QD13 DINT Cnt_Cmp1Val
Information +o 4 Cnt_Status SeIW2 UINT Cnt_Status
E cnt_val %ID2 DINT cnt_val
4y Cnt_LatchOval  %ID3 DINT cnt_Latchoval
E ] Cnt_Latchival  %ID4 DINT cnt_Latch1val
. ] Cnt_Freq %%eID5 LDINT Cnt_Freq
% Cnt_Velodty %IDE REAL Cnt_Velodity
4y Cnt_Errid %IW14  UINT cnt_Errid

® Cnt_Ctrlisthe counter control parameter. Refer to the parameter description table for data definition.

Bit Name Parameter description
. . 2#0: Disable
Bit0 Enable counting
2#1: Enable
Bitl Clear counting Effective at the rising edge
Bit2 Write counter preset value |Effective at the rising edge
Bit3 Clear counter overflow flag |Effective at the rising edge
. . 2#0: Disable
Bit4 Counter comparison
2#1: Enable
Bit7-bit5 Reserved -

e Cnt_CmpxVal (x=0,1) is the counter comparison value of type DINT.

Assuming that Cnt_Cmp0Val is set to 1000000, if you need to enable the counter for comparison, set Cnt_Ctrl
to 17, whichis2#00010001. The details are as follows.

Bit7-Bit5 Bit4 Bit3 Bit2 Bitl Bit0
2#000 2#1 2#0 2#0 2#0 2#1
Effective at the | Effective at the | Effective at the
Reserved Power on L. L. L. Power on
rising edge rising edge rising edge

e Cnt_Valisthe counter counting value of type DINT.

According to the configuration value 9108 of Cnt Cfg mentioned above (enabling DO0 comparison consistent
output and output pulse 8ms), when the count value Cnt_Val is equal to 1000000, DOO will output 8ms.

If you want to clear the current count value of the counter, you need to set Cnt_Ctrl to 2, i.e. 2#00000010, as
detailed below.

Bit7-Bit5 Bit4 Bit3 Bit2 Bitl Bit0
2#000 2#0 2#0 2#0 2#1 2#0
. Effective at the | Effective at the | Effective at the .
Reserved Disable L. . L. Disable
rising edge rising edge rising edge

At this point, bitl of Cnt_Ctrl changes from 0 to 1. The FL6121_1EI module detects the rising edge of this bit,
and the counter value is cleared to zero, that is, Cnt_Val is cleared to zero.

#Note:

e DIO/DI1 serves as the counter latch input, with corresponding latch values of
Cnt_LatchOVal/Cnt_Latch1Val.
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® In Cnt_Ctrl, the function of bitl is to clear the count value. When clearing the count value, the overflow
flag of the counter will also be cleared. The function of bit3 in Cnt_Ctrl is to clear the overflow flag, and
at the same time as clearing the overflow flag, the count value will not be cleared.

e DI2is the counter reset input and it is valid at the rising edge. After the FL6121_1El module detects a
rising edge on DI2, it will reset the count value Cnt_Val to the preset value Cnt PresetVal, clear the
overflow flag of the counter, and reset the latch values Cnt_LatchOVal/Cnt_Latch1Val to 0.

2. Parameter description

Parameter name Type Description
Configuration parameter for counter 0:
Bit1-Bit0: Channel mode configuration

0b00: A/B phase quadruple frequency;
0b01: A/B phase double frequency;
0b10: A/B phase rated frequency;
0b11: Pulsetdirection (high level, positive);
Bit3-Bit2: Frequency measurement period
0b00: 20ms;
0b01: 100ms;
0b10: 500ms;
Ob11:1000ms;
Bit5—-Bit4: DI0 edge latch count value enabling
0b00: Disable;
0b01: Rising edge;
0b10: Falling edge;
0B11: Dual edges;
Bit7-Bit6: DI1 edge latch count value enabling
0b00: Disable;
0b01: Rising edge;
0b10: Falling edge;
1EI Cnt Cfg UINT 0B11: Dual edges;

Bit9-Bit8: Comparison consistent output pulse width

0b00: 1ms;

0b01: 2ms;

0b10: 4ms;

Ob11: 8ms;
Bit11-Bit10: DO0O comparison output mode

0b00: Comparison consistent output;

0b01: Output between [lower limit of count,
comparison value];

0b10: Qutput between [comparison value, upper
limit of count];

0b11: Reserved (Comparison consistent output)
Bit13-Bit12: DO1 comparison output mode

0b00: Comparison consistent output;

0b01: Output between [lower limit of count,
comparison value];

0b10: Output between [comparison value, upper
limit of count];

Ob11: Reserved (Comparison consistent output)
Bit15-Bit14: Reserved
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Parameter name Type Description
Filtering parameter for counter A/B/Z port. Application

1€l Cnt Filt UINT scope 1-65535 (Unit: 10ns)
1E1 DI Filt UINT Filtering parameter for counter DI port. Application
scope 1-65535 (Unit: 10ns)
Encoder resolution (number of pulses fed back from
1El Cnt Ratio UINT one revolution, the pulse increment between two Z
pulses).
1EI Cnt PresetVal DINT Counter preset value

Control parameter for counter 0.

Bit0: Enable counting, valid at high levels;

Bitl: Clear counting, valid at the rising edge;

Bit2: Write counter preset value, valid at the rising
Cnt_Ctrl UINT edge;

Bit3: Clear count overflow flag, valid at the rising edge;
Bit4: Enable count comparison function, valid at high
levels (Provided that the counting is enabled.)
Bit7-Bit5: Reserved.

Cnt_Cmp0OVal DINT Counter comparison value 0

Cnt_Cmp1lVal DINT Counter comparison value 1

Counter 0 count state feedback

Bit0: Forward run flag bit

Bitl: Reverse run flag bit

Bit2: Overflow flag bit

Cht_Status UINT Bit3: Underflow flag bit
Bit4: DIO latch completion flag
Bit5: DI1 latch completion flag
Bit7-Bit6: Reserved
Cnt_Val DINT Count value of counter
Cnt_LatchOVal DINT Latched value 0 of counter
Cnt_Latch1Val DINT Latched value 1 of counter
Cnt_Freq UDINT Counter frequency
Cnt_Velocity REAL Counter speed
Cnt_Errld UINT Counter error code

6.1.2 Sysmac Studio configuration description

6.1.2.1 Installing the device descriptor file

Double-click EtherCAT, right-click Master device on the pop-up interface, choose Display ESI library, click
this folder on the pop-up ESI library interface to open the ESI library folder, put the device description file
FK1100_ECT_Coupler_x.x.x.x.xml into the folder, and restart the Sysmac Studio software.
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TEl Piew Project - new Controlier 0 - Syzmac Sudic. e |

Iimport Slave Settings and Insest New Slive

Custpt -
Export A4 Couplers /0 Allccations
Aasign Deves 1o Aues

Saliety Related POOk Batch Setting

Omron E3SNW-ECT

Omron E3X-ECT

Omron EJIN-HFUC-ECT
Omron FH

Omron FQ-M

Omron FZM1-XXX-ECT
Omron GRT1-ECT Ver2 0
Omron GX-Analog IO
Omron igital IO

Omron GX-

Omron GX-Encoder

Omron GX-10-Link

Omron GX-

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 RBED-1SAN20H-ECT

M MO0 A0 AMAAT TOT

Windows administrator privileges are required to add / delete
ESl files. Exit from this software, and then add/delete the file to/
frcem vith Windows admi ator privileges.

The chanae will be applied after restartina this software.

6.1.2.2 Setting the slave node address

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

After the device is connected, click the online button, right-click the main device, choose Write to Slave
Node Address, modify the setting on the pop-up Sub-device node address writing in progress interface
(the setting ranges from 1 to 192 and cannot be repeated), and click Write. After successful writing, the
FK1100_ECT_Coupler coupler module will take effect after power off and restart.
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I New Project - new_Costralier 0 - Sysmac Stidic

Node addres

Write Steve Node Address.
Compare and Merge with Actual Network Configuration
Gt Stave Seriad Numbers

Display Dingnosi/Statistcs nformation
7

s are set for slaves.

[ "ot Ry
[] P 1Ry
[ "o o EcT et

[ "2 TRt

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.

6.1.2.3 Performing network configuration

®  Manual configuration

1. AddFK1100 ECT Couper Slave.

Write

Cancel

In offline state, double-click EtherCAT > Master, find the EtherCAT coupler with the INVT label in the toolbar
on the right, double-click FK1100_ECT_Coupler to add the coupler slave.
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B New Drojec - new Controller.0 - Sysmac Stidio Lol 5 el
Fde Edit View Insert Project Controler Semulabon Tools Window Help |

Not exst
oo ______JJ

10
Fab-4of cperation

#Note: The address of the sub-node here needs to be consistent with the one configured in 6.1.2.2 Setting
the slave node address.

!u-m;.wm_c.mdw_a-wm =Sy =

M FRL100_ECT. Coupler Rev0x01000...

Edit Setting Pacameters

Edit Module

2. Add the expansion module.

Click FK1100_ECT_Coupler that has been added, 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.
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B[ New Project - new Controller_0 - Sysmac Swudio Lo T i
Fie Edit View Insert Project Controller Simulation Tools Window Help 1

FK1100_ECT_Coupler Revi01000...

v
FE1100 ECT Couplar 1051

B New Project - new_Cantroller.0 - Sysmac Studio =S =

FL Modules

0
POC Map Settings .. R —

% Fos-ooszon
I rzzor-dooson
I Fsos-teteoe

I, Fstos-teteon

I Fstosaer

ju
7 e

Reoo2285
jui

Model : FL

#Note: On this interface (node configuration interface), click Node: 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.
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[Bl] New Project - new Controller 0 - Sysmac Studio
File Edit View Inset Project Controlier Simulation Tooks Window Help

[E=SE=N]

# Note: The physical configuration must be consistent with the network configuration. If the configuration
is inconsistent, EtherCAT communication cannot enter the OP state.

B Automatic scanning

Click the online button, right-click Master, choose Compare and Merge with Actual Network
Configuration, and click Apply actual network configuration on the pop-up Compare and Merge with
Actual Network Configuration interface.

[ o0 sanom-£cr et

[P s ecT ot
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File. Edit. View.Insert . Project . Controller . Simulation  Tools.  Window
! ] 2 A

Help.

Configurations and Setup

Bl Compare and Mer

Node AddressINetwor

[ e hevts
[ o0 s cr e

[ 20 sk maEcr a0

[ "o isaren ecr et
[ R0 1satorct Revio

[ Roeo-tsavonEcr Revt0

ONUNE ®
a5 Power Supply Units are not included in the actual netw o ERR/ALM

# Note:

e  For offline state, on the node configuration interface, click Node: 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.

e After the automatic scanning, it is recommended to check whether the network configuration and
physical configuration added by the scan match, and adjustments can be made manually.

6.1.2.4 EtherCAT communication parameter configuration

1. Synchronous mode: Double-click EtherCAT, click FK1100_ECT_Coupler on the pop-up interface, and
set Enable Distributed Clock on the right side.

File Eit View insemt Project Controller Simulation Tools Window Help

Edit Setting Parameters

Edit Madule €
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2. Synchronization period: /

6.1.2.5 Module configuration parameter

Testing revealed that some versions of Omron support visual configuration of initialization parameters,
while others do not. The testing results on Omron's Sysmac Studio V1.52 are as follows; other versions may
vary depending on specific conditions.

Omron host Model PLC version Supp.ort vns:ual
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

Double-click Node 1: FK1100_ECT_Coupler, click Edit Setting Parameters on the right side, and modify
the coupler configuration parameter Module Enable on the pop-up Edit Setting Parameters interface. For
the specific meanings of the parameters, refer to 6.1.2.7 Object dictionary description.

[ Edit Setting Parameters m FL2003-0032DP

0x3000:00 Module Enable/Module Enable  [120:455/555

- FL5005-

m FL5105-16160N

m FL3003-4AD

in nit a5 a part of EtherCAT setting.
ol

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 6.1.2.7
Object dictionary description.
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FLANEAR O 1)
TFL2102-0016DN (M3) 11001-160001
TMFL2201-0008DR (M4) ;_1011 ot
IFLI034AD (M5) ,
, 0x6001:01 1600
IFLA03-4DA (M6) 0600102 16001 T¥PDO-
TOFLIN034PT (M7) PDO Map Settings. 0x6001:0A 160004 TPDO-Map/INT
TWFL3203-4TC (M8) Edit POO Map Settings

Backup Parameter Settings Input Keyword.

Edit Setting Parameters

Voe |

e —
on200101 160001 S0 clgrmey — -~ T
0x8001:02 160001 SOO Cl/Filtt 1000

FL2003-003200

H

FL2102-00160N

FL2103-00320N

FL2201-00080R

FLS005-16160P

FL5105-16160N

FL3003-4AD

FL3404-8ADY

FLISO4-8ADI

FL4003-4DA

FLI103-4PT

HHHHHAHHHAA

Wove Down Remove =3
3t
Return to Default

-6 26

Help v
Datatype :UIN i

) 0-h5538

Comment. : INO filter time, unit{10us) - FLG002.265

ample 1000 means 10ms. -

del : FL3203-4TC
Product name : FL3203-4
This Setting Parameters are saved in the CPU Unit as a part of EtherCAT setting, Procs il
Select Synchronize on the Toolbar to transfer.

St |
FK1100_ECT_Coupler (E00T)
Moduie

Device name

[TTR202-00160P M|
TTRL2102-0016DN (M3) Maodel
razm omeon i
0:FL1001-1600 - == - - o os

e DOm0 1 e
=y |0x800501 00160P SO0 Clg/StopMoced _________poeso 1] 0x7005:09 0016DP RxPDO-Map/OUT1
SRS AT ORI 0xB005:02 0016DP SDO Cr/Stop Mode POO Mep Scitings 0x600501 00160P TrPDO-Map/Errd
TA3203-4TC (M) 0xB00%:03 0016DP SDO Cly/Stop Outputd it PDO Map Setting:

x8005:04 00160P SDO Cfa/Stop Outpal

£t S —
Backup Parameter Settings

Move Down Remove
Return to Default

Module Helo,

Comment : OUTO Lost Link Output Mode.
bit1~bit0: OUTO.0 Lost Link Output Mode.

Setting Parameters
bit3~bit2: OUTO.1 Lost Link Output Mode. 9

The setting parameters a
bit15~bit14: OUTO.7 Lost Link Output Mode.

0b00: Output Hold.

0b01: Output Clear,

0b10: Output Preset.

This Setting Parameters are saved in the CPU Unit as a part of EtherCAT setting
Select Synchronize on the Toolbar to transfer.

Cancel
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Mutiview Explorer
< - Mo
[new_Controler 0 v e
TFLI001-160001 (1)
S
3003-4AD
FL3003-4AD
Connected position 4
" 0x601501 4AD TPDO-Map/AD
izl eon ] 0x6015:02 4AD TxPDO-Map/All
1310349 (M7) Edit Setting Paramete 05601503 4AD TPDO-Map/A2
MFLI203-4TC (M8) 03601504 4AD TePDO- Map/Al3
PDO Map Settings 016015.05 4AD TEPDO-Map/AN Errd
0,801501 4ADSDO Cl7A Cl9 | 0x6015:06 4AD TxPDO-Map/All_Errid
04801502 4AD SDO Clo/Al1 Clg 03601507 4AD TPDO-Map/Al2_Erid
05801503 4AD SDO Clg/AR Cig e B
0801504 4AD SDO Cig/AB Clg - P SV
02801505 4AD SO Cig/AI Fit
04801506 4AD SDO Cl/All Fit
028015:07 4AD SDO CIg/AR2 Filt Backup Parameter Settings
058015:08 4AD SDO Clg/AD Fit

Mod
Module

8

Module
Module
Module
Module
Module

EoEuN

8

s Move Down Remove.
Module
Module
Module v n.ase
Module Comment : AID Configuration.
> Data bit0: Channel Enable.
T bit1: Open Circuit Detection Enable.
bit2: Over Limit(+25V) Detection Enat
bit3: Over Range Detection Ensble.
bitd: Enhanced Filter Enable.

bits: Sample Mode.

00: 0~5V(0~20000).

Retum to Default

Setting Parameters.
The setting parameters are edded.

0000
Note: Only Val\ag :d’“p'c Ride Sspors Open Circuit Detection

This Setting Parameters are saved in the CPU Unit a3 a part of EtherCAT setting.
Select Synchronize on the Toolbar to transfer.

Cancel

[ = [ M
Node : FK1100_ECT_Coupler (E00T)
20FL1001-16000) (M1)
TMFL2002-00160P (M2) Device name
TMFL2102-00160N (M3) Model FLA003-4DA
TMFL2201-0008DR (M4) Product name FL4003-4DA

6 03480 145 dit Setting Parametecs Connected position 5
0:7019:01 40A RPDO-Map/ACD

— Wemmme Ve | 0701902 40A RPDO-Map/AOT
TOHSI0S-4HE (M) 050120 Cl/A0Cl | 0x7019:03 4DA RPDO-Map/AC2
TOFLI203-4TC (M8) 0x8013:02 4DA SDO Cfg/AO1 Clg Ox7019:04 4DA RPDO-Map/AO3
0120193 4DA SDO Cig/A02 Cig PDO Mop Settings ottt il ﬂgg’, ﬁ :::j
0x8019:04 4DA SDO Cfg/A03 Cig A T
5 $DO Cig/A00 Sto 0601903 4DA TrPDO-Mop/Al
0:801905 4DA SDO Cig/AOD Stop Output OrG01004 ADA TPDO MagyAOS-Ertd
01306404 S00 CIyAD! Sip Ot e —
Ox DA 1g/AO2 Stop Output
.‘m 091’0 Stop Output

Node1 : FK1100_§

Backup Parameter Settings

Move Down Remove

Return to Default

USINT

AU Contigu
0: Channel Ensble.
Bitl: Output Faukt Detection Enable.
bit3 Link Output Mode.

00: Output Hold.
Output Cle
0b10: Output Pre
bitd: Reserve, Must White 0.
E7-bi: Sumgle Moda

0b011: -10~10V

Gutput

Thi Setin Pacumutas s v i thw CHU Uk ' part of EtherCAT setting.
nchronize on the Toolbar to transfer.

3 Cancel

202501 (V1.2) 176



INVT Flex Series /0 System User Guide

Communication coupler configuration

160001 (M1}
0160P (M2)

o
o
a2
o
o
o
048029:08 4PT SDO Cig/Temp3 Filt
04302909 49T SDO C

Setting Param re s

[a—————

PDO Map Settings

Move Down Remove

Return to Default

ychronize on the Toolbar to tran

P
FL3103-4PT

0x6029:08 47T TePDO-Mogy Temp:

R PDO Map S

Node! : FK1100_ECT_Coupler
0 Modue

Modue
Module
Mocue
Modle
Module
Module
Module
Module:

Moduie
Modu

Module
Module
Module
Modue
Module

(eoon)

1001-16001 (M1)

2-00160P (M2)
02-0016DN (M3)

fortemp0Clo |

3020:02 41C SDO Cig/Temp Cig
0802003 4TC SDO Cig/Temp2 Clg

0
DOC 4TC SDO Cl/Temp3 Offset

[ Help.
Data type
ac

Gonnected position

PDO Msp Settings

Backup Porometer Settings

Remove

Retum to Defoult

ting Parameters are saved in the CPU Uit as a part of EtherCAT setting.

ichronize on the Toolbar

®  Modify initialization parameters of the SDO function block

8
F32034TC
13203-4TC

7
0t
0
ot
0t
[
ot

Configuration parameters are all SDO parameters. Omron does not support a PLC version that visually
configures initialization parameters. Configuring SDO parameters requires the use of the EC_CoESDOWrite

function block

SDO_Write
Execute EC_CoESDOWrite
Execute Done
Input
NodeAdr —— NodeAdr Busy ™ variable
object —— SdoObj Error —— err
. Input
1000 —— TimeOut ErrorlD —— .
variable
3 Input
data —— WriteDat AbortCode . i ap1e
WriteSize —— WriteSize
Name Description
Execute Rising edge active, and the rising edge enables the SDO Write function block.
NodeAdr Node address
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Name Description
Object dictionary SDO parameter
. SdoObj.Index: Index
Sdo0bj SdoObj.Subindex: Subindex
SdoObj.IsCompleteAccess: Indicates whether to access all indexes
TimeOut Timeout time
WriteDat Data written
WriteSize Written data size, unit: byte

Each module configuration parameter index can be calculated by referring to 9.3 Expansion module object
dictionary allocation and 6.1.2.7 Object dictionary description, each subindex can also be calculated by
referring to 6.1.2.7 Object dictionary description, and the same configuration can be set up in the Invtmatic

Studio to view the index and subindex of each configuration parameter in the software.

b Configurations and Setup

¥ i

1 N K1100_ECT ler(E001)

Configuration example for FK1100_ECT_Coupler + FL1001-1600DI + FL2102-0016DN + FL3003-4AD +

FL4003-4DA + FL320

Variables

0 TON_Start

1-4TC is as follows:

1 TON_Start.Q

T#l-?s—‘zi— Enter Varigbi

L

1= CASE MyStep OF

0://Configure the filtering parameter Fited of module 0016DI to be 300(3ms)
NodeAde :=8;

objectIndex :=16#8001;

object.Subindex := 16#01;

objectIsCompleteAccess:=0;

data:=300:

WriteSize:=2;

Execute:=1;

IF SDO_Write.Done AND NOT SDO_Write.Error THEN

Execute :=0;
MyStep :=1:
END_IF
1://Configure the filtering parameter Fitel of module 0016DI to be 300(3ms)
NodeAde :=8;
objectIndex :=16#8001:
object.Subindex := 16#01;
objectIsCompleteAccess:=0;
data:=300;

20| WriteSize:=2; |
2 SDO_Write
Execute EC_CcESDOWTrite
—| l—— Execute Done

NodeAdr—|NodeAdr
object—|SdoObj

1000— TimeOut

data—WriteDat

Busy |—Enter Variable
Error[—err

ErroriD[—Enter Variable

AbortCode|

|

The delay before starting to write the SDO should be adjusted according to the actual situation; here, only a

simple example is p

CASE myStep OF

rovided.
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0://Set the 1600DI module filter parameter FiltO to 300

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
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;

(3ms) .

(3ms) .

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; //0-5V 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 AI1l Cfg.

NodeAdr := 8;
object.Index := 16#8115;
object.Subindex := 16#02;
object.IsCompleteAccess := 0;
data := 16#21; //0-10V 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;
object.Index := 16#8115;
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object.Subindex := 16#03;

object.IsCompleteAccess := 0;

data := 16#81; //4-20mA 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 AOO0 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 parameters A0l 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; //4-20mA channel enable
WriteSize := 1;

Execute := 1;

IF SDO Write.Done AND NOT SDO Write.Error THEN
Execute := 0;
myStep := 8;

END IF;

8://Set 4TC module channel 0 configuration parameter TempO Cfg.

NodeAdr := 8;

object.Index := 16#822D;
object.Subindex := 16#01;
object.IsCompleteAccess := 0;

data := 16#61; // K-type thermocouple channel enable
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WriteSize := 1;

Execute

= 1;

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

Execute
myStep := 9;
END_IF;
9:
//do something
END CASE;

6.1.2.6 Module process data

| File Edt View Insert Project Controller

& &6 8

Multiview Explorer
new_Controfier 0 v

AJ Configurations and Setup
V¥ 18 EtherCAT

L ¥ Funct
L& Fu
» W Data

> Tasks

Simulation

ion  Tools  Window. Help
o8 @ W 5}

0;

¥ § EtherCAT Network Configuration
¥ ™ FK1100_ECT_Coupler

»

Slot 6 »

Slot 7 »

¥ § CPU/Expansion Racks
CPU Rack 0

CPU Rack

Output

FL1001-160001
F12002-00160P
FL2102-00160N
FL2201-0008DR
FL3003-4AD

4AD TPDO-Map_AI0_6015_01

4AD TPDO-Map_AN_6015_02

AAD TPDO-Map_AI2_6015_03

4AD TPDO-Map A3 6015 04

PDO-Map_All_Errid_6015
4AD TxPDO-Map AI2_Errid_6015
AAD TPDO-Map_AI3_Errld_6015_
FLA40O3-4DA
4DA RxPDO-Map_A00_7019_01
4DA RPDO-Map_AOT_T7019_02
4DA RePDO-Map_AO2_7019_03
4DA RPDO-Map_AO3 701904
4DA TPDO-Map_AOO_Errid_6019.1
4DA TPDO-Map_AO1_Errid 60194
4DA TPDO-Map_AD2_Errid_6019.|
4DA TPDO-Map_AO3_Errid_6019.1
FL3103-4PT
FL3203-4TC

6.1.2.7 Object dictionary description

FK1100_ECT_Coupler

R/W | Data Type

»® >

»PmEIPESES

Vanable Vanable Comment

Variable Type

Global Vanables

Global Varables

Name Index--Subindex Parameter Type Description
Enabling/disabling control bits for
the expansion modules behind the
coupler, with each bit controlling
the enabling/disabling of a module.

Configuration e bit0 controls the 1st module.

paramgeter SDO 0x3000:00 Module Enable | UDINT e bitl controls the 2nd module.
e ...
e bit31 controls the 32nd module.
TRUE: Enable
FALSE: Disable

Control
parameter ] ] ] ]
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Name Index--Subindex Parameter Type Description
RxPDO
Feedback
parameter - - - -
TxPDO
0x3080 Coupler Info - Coupler information.
Numb f ted i
Subindex 0x01 ActNum UINT | TPer o 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
Status Subindex 0x04 FPGA Version USINT
number.
parameter SDO
Detected Module . .
0xF050 ) - Detection module ID list.
Ident 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.
FL1001-1600DI
Name Index--Subindex Parameter Type Description
1600DI module filter configuration
0x8001+0x80"n | 1600DISDOCfg | - et ‘gurat
Configuration parameter.
parameter SDO | Subindex 0x01 Filt0 UINT |10-I7 filter parameter. Unit: 10us
Subindex 0x02 Filtl UINT |I10-I17 filter parameter. Unit: 10ps
Control
parameter - - - -
RxPDO
1600DI dule status feedback
0x6001+0x80*n | 1600DI TXPDO - modute status Teedbac
parameter.
Feedback Subindex 0x01 Errld UINT |Fault code.
parameter Subindex 0x02 10 BIT |10 status feedback.
TxPDO Subindex 0x03 11 BIT |1 status feedback.
Subindex 0x11 117 BIT 117 status feedback.
0x8078+0x80*n Module Info - Module information.
Status Subindex 0x01 HW Version UINT |Module hardware version number.
parameter SDO _ _ Module FPGA software version
Subindex 0x02 FPGA Version UINT
number.
# Note: n represents the slot where the expansion module is located, n€[0,31]

FL1002-3200DI

Name Index--Subindex| Parameter Type Description
3200DI module filter configuration
o 0x8002+0x80*n | 3200DISDOCfg | - e ‘gurat
Configuration parameter.
parameter SDO | Subindex 0x01 Filt0 UINT | I0-IT filter parameter. Unit: 10pus
Subindex 0x02 Filtl UINT |110-I17 filter parameter. Unit: 10us
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Name Index--Subindex Parameter Type Description
Subindex 0x03 Filt2 UINT |120-127 filter parameter. Unit: 10us
Subindex 0x04 Filt3 UINT |I30-137 filter parameter. Unit: 10us
Control
parameter - - - -
RxPDO

200D f k
0x6002+0x80*n | 3200DI TXPDO . |3200D1 module status  feedbac

parameter.
Feedback Subindex 0x01 Errld UINT |Fault code.
parameter Subindex 0x02 10 BIT |10 status feedback.
TxPDO Subindex 0x03 11 BIT I1 status feedback.
Subindex 0x21 137 BIT |137 status feedback.
0x8078+0x80*n Module Info - Module information.
Status Subindex 0x01 HW Version UINT |Module hardware version number.
parameter SDO . . Module FPGA software version
Subindex 0x02 FPGA Version UINT number.

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

®  FL2002(0016DP) & FL2102(0016DN)

Name Index--Subindex Parameter Type Description
0016DP/DN module stop/offline
configuration parameter.
Stop/offline output mode

0x8005+ 0x80*n | 0016D* SDO Cfg -

Qo0 bitl: bit0
Q1 bit3: bit2
Q7 bit15: bit14

Subindex 0x01 Stop Mode0 UINT
e 0b00: Stop/offline  output

retained
e (0b0l:  Stop/offline  output
cleared
e 0bl0: Stop/offline output preset
Stop/offline output mode.

Configuration

parameter SDO Q10 b!tl: b!tO
Q11 bit3: bit2
Q17 bit15: bit14

Subindex 0x02 Stop Model UINT
e 0b00: Stop/offline  output

retained
e (0b0l:  Stop/offline  output
cleared
e (0bl0: Stop/offline output preset
Preset value of stop/offline output.
e Bit0: QO stop/offline output
Subindex 0x03 Stop Output0 USINT preset
e Bitl: Q1 stop/offline output
preset
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Name Index--Subindex Parameter Type Description
o ..
e Bit7: Q7 stop/offline output
preset
Preset value of stop/offline output.
e Bit0: Q10 stop/offline output
preset
Bitl: Q11 stop/offline output
Subindex0x04 | Stop Outputl | USINT Q P/ P
preset
Bit7: Q17 stop/offline output
preset
0016DP/DN module output control
0x7005+0x80*n 0016D* RxPDO -
Control value.
on Subindex 0x01 Qo BIT |QO output control.
parameter Subindex 0x02 Q1 BIT |Q1 output control
RxPDO P :
Subindex 0x10 Q17 BIT |QL17 Output control.
. . 0016 DP/DN  module status
Feedback 0x6005+0x80*n 0016D* TxPDO -
feedback parameter.
parameter TxPDO :
Subindex 0x01 Errld UINT |Fault code.
0x8078+0x80*n Module Info - Module information.
Status parameter| Subindex 0x01 HW Version UINT |Module hardware version number.
SDO . . Module FPGA software version
Subindex 0x02 FPGA Version UINT
number.
# Note: n represents the slot where the expansion module is located, n€[0,31]

FL2003(0032DP) & FL2103(0032DN)

Name

Index--Subindex

Parameter

Type

Description

Configuration
parameter SDO

0x8006+ 0x80*n

0032D* SDO Cfg

0032DP/DN module stop/offline
configuration parameter.

Subindex 0x01

Stop Mode0

UINT

Stop/offline output mode.

QO bitl: bit0
Q1 bit3: bit2

Q7 bit15: bit14

e 0b00:
retained

e 0b0l:
cleared

e 0bl0: Stop/offline output preset

Stop/offline  output

Stop/offline  output

Subindex 0x02

Stop Model

UINT

Stop/offline output mode.

Q10 bitl: bit0
Q11 bit3: bit2

Q17 bitl5: bit14

e (0b00: Stop/offline  output

retained
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Name

Index--Subindex

Parameter

Type

Description

0b01:  Stop/offline  output
cleared
0b10: Stop/offline output preset

Subindex 0x03

Stop Mode2

UINT

Stop/offline output mode.

Q20 bit1: bit0

Q21 bit3: bit2

Q27 bitl5: bit14

0b00:  Stop/offline  output
retained
0b01:  Stop/offline  output
cleared
0b10: Stop/offline output preset

Subindex 0x04

Stop Mode3

UINT

Stop/offline output mode.

Q30 bitl: bit0

Q31 bit3: bit2

Q37 bitl5: bit14

0b00:  Stop/offline  output
retained
0b01:  Stop/offline  output
cleared
0b10: Stop/offline output preset

Subindex 0x05

Stop OutputO

USINT

Stop/offline output preset.

Bit0: QO stop/offline output
preset
Bitl: Q1 stop/offline output
preset

Bit7: Q7 stop/offline output
preset

Subindex 0x06

Stop Outputl

USINT

Preset value of stop/offline output.

Bit0: Q10 stop/offline output
preset
Bitl: Q11 stop/offline output
preset

Bit7: Q17 stop/offline output
preset

Subindex 0x07

Stop Output2

USINT

Stop/offline output preset.

Bit0: Q20 stop/offline output
preset
Bitl: Q21 stop/offline output
preset

Bit7: Q27 stop/offline output
preset

Subindex 0x08

Stop Output3

USINT

Stop/offline output preset.
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Name Index--Subindex Parameter Type Description
e Bit0: Q30 stop/offline output
preset
e Bitl: Q31 stop/offline output
preset
o ..
Bit7: Q37 stop/offline output
preset
0032DP/DN module output control
0x7006+0x80*n 0032D* RxPDO -
value.
Control Subindex 0x01 Qo0 BIT  |QO0 output control.
parameter RxPDO| Subindex 0x02 Q1 BIT |Q1outputcontrol.
Subindex 0x20 Q17 BIT |Q37 output control.
. R 0032DP/DN module status
Feedback 0x6006+0x80*n | 0032D* TxPDO -
feedback parameter.
parameter TXPDO -
Subindex 0x01 Errid UINT |Fault code.
0x8078+0x80*n Module Info - Module information.
Status parameter| Subindex 0x01 HW Version UINT |Module hardware version number.
SDO . . Module FPGA software version
Subindex 0x02 FPGA Version UINT

number.

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

FL2201-0008DR

Name

Index--Subindex

Parameter

Type

Description

Configuration
parameter SDO

0x8004+0x80*n

0008DR SDO Cfg

0008DR stop/offline
configuration parameter.

module

Subindex 0x01

Stop Mode

UINT

Stop/offline output mode.
Q0 bitl: bit0
Q1 bit3: bit2

Q7 bitl5: bitl4

e 0b00:
retained

e 0b01:
cleared

e (0bl0: Stop/offline output preset

Stop/offline  output

Stop/offline  output

Subindex 0x02

Stop Output

USINT

Preset value of stop/offline output.
e Bit0: QO stop/offline output
preset
e Bitl:
preset

Q1 stop/offline output

Bit7: Q7 stop/offline output
preset

Control
parameter
RxPDO

0x7004+0x80*n

0008DR RxPDO

0008DR module output control
value.

Subindex 0x01

Q0

BIT

QO output control.

Subindex 0x02

Q1

BIT

Q1 output control.
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Name Index--Subindex Parameter Type Description
Subindex 0x08 Q7 BIT | QT output control.
F k 0008DR module status feedback
eedbac 0x6004+0x80*n | 0008DRTXPDO | -
parameter parameter.
TxPDO Subindex 0x01 Errid UINT |Fault code.
0x8078+0x80*n Module Info - Module information.
Status Subindex 0x01 HW Version UINT [Module hardware version number.
parameter SDO . . Module FPGA software version
Subindex 0x02 FPGA Version UINT
number.
# Note: n represents the slot where the expansion module is located, n€[0,31]

FL3003-4AD

Name

Index--Subindex

Parameter

Type

Description

Configuration
parameter SDO

0x8015+0x80*n

4AD SDO Cfg

4AD

p

module configuration

arameter.

Subindex 0x01

AlO Cfg

USINT

C

channel 0.

onfiguration parameter for

bit0: Channel enabling control.

(0: Disable. 1: Enable.)

bitl: Open-loop

enabling control. (0: Disable. 1:

Enable.)

bit2:

enabling control. (0: Disable. 1:

Enable.)

bit3: Over-range enabling

control. (0: Disable. 1: Enable.)

bit4: Enhanced filter enabling

control. (0: Disable. 1: Enable.)

bit7-bit5: Channel

mode.

< 0b000: voltage 0-5V
Corresponding code value: 0-
20000

< 0b001: voltage 0-10V
Corresponding code value: 0-
20000

< 0b010: voltage -5-5V
Corresponding code value:
20000-20000

< 0b011:voltage -10-10V
Corresponding code value:
20000-20000

< 0b100: current 4-20mA
Corresponding code value: 0-
20000

< 0bl101: current 0-20mA
Corresponding code value: 0—
20000

detection

Over-limit detection

conversion
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Name Index--Subindex| Parameter Type Description
< 0bl110: reserved
<% 0bl1l:current-20-20mA
Corresponding code value:
20000-20000
. Same as the configuration
Subindex 0x02 All Cfg USINT
parameter for channel 0.
Same as the configuration
Subindex 0x03 Al2 Cfg USINT 'gurati
parameter for channel 0.
Same as the  configuration
Subindex 0x04 Al3 Cfg USINT 'gurat!
parameters for channel 0.
Filter parameter for channel 0.
Range: 1-255. A greater value
Subindex 0x05 AIO Filt USINT | o8 & vat
indicates better filter effect but
greater lagging.
he fi f
Subindex 0x06 AlL Filt UsinT |o3Me as the filter parameter for
channel 0.
. . Same as the filter parameter for
Subindex 0x07 Al2 Filt USINT
channel 0.
) . Same as the filter parameter for
Subindex 0x08 AlI3 Filt USINT
channel 0.
Control
parameter - - - -
RxPDO
4AD module status feedback
0x6015+0x80*n 4AD TxPDO -
parameter.
Subindex 0x01 AlO INT |Conversion value for channel 0.
Feedback Subindex 0x02 All INT |Conversion value for channel 1.
eedbac Subindex 0x03 Al2 INT |Conversion value for channel 2.
parameter : -
TXPDO Subindex 0x04 Al3 INT |Conversion value for channel 3.
Subindex 0x05 AlO_Errid UINT |Fault code for channel 0.
Subindex 0x06 Al1_Errid UINT [Fault code for channel 1.
Subindex 0x07 Al2_Errid UINT |Fault code for channel 2.
Subindex 0x08 AI3_Errid UINT [Fault code for channel 3.
0x8078+0x80*n Module Info - Module information.
Status parameter| Subindex 0x01 HW Version UINT [Module hardware version number.
SDO . . Module FPGA software version
Subindex 0x02 FPGA Version UINT number

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

FL4003-4DA
Name Index--Subindex| Parameter Type Description
. 4DA module configuration
0x8019+0x80*n 4DA SDO Cfg -
parameter.
Confi ti t fi
Configuration onfiguration parameter or
channel 0.
parameter SDO . . .
Subindex 0x01 AOO Cfg USINT |e bit0: Channel enabling control.

(0: Disable. 1: Enable.)
e bitl: Output fault detection
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Name

Index--Subindex

Parameter

Type

Description

enabling control. (0: Disable. 1:
Enable.)
® bit3-bit2: Offline output mode
< 0b00: Offline output retained
< 0b01: Offline output cleared
< 0b10: Offline output preset
® bit4: Reserved
e bit7-bit5: Channel conversion
mode.
< 0b000: voltage 0-5V
Corresponding code value: 0—
20000
< 0b001: voltage 0-10V
Corresponding code value: 0—
20000
< 0b010: voltage -5—+5V
Corresponding code value:
20000-20000
< 0b011:voltage -10-+10V
Corresponding code value:
20000-20000
< 0b100: current 4-20mA
Corresponding code value: 0—
20000
< 0bl101: current 0-20mA
Corresponding code value: 0—
20000
< 0b110: Reserved
< 0blll: 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.

Subindex 0x05

AOOQ Stop
Output

INT

Preset value of stop/offline output
for channel 0.

Subindex 0x06

AO1 Stop
Output

INT

Preset value of stop/offline output
for channel 1.

Subindex 0x07

AO2 Stop
Output

INT

Preset value of stop/offline output
for channel 2.

Subindex 0x08

AO3 Stop
Output

INT

Preset value of stop/offline output
for channel 3.

Control
parameter
RxPDO

0x7019+0x80*n

4DA RXPDO

4DA module output control value.

Subindex 0x01

AOOQ

INT

Output control value for channel 0.

Subindex 0x02

AO1

INT

Output control value for channel 1.

Subindex 0x03

AO2

INT

Output control value for channel 2.

Subindex 0x04

AO3

INT

Output control value for channel 3.

Feedback

0x6019+0x80*n

4DA TxPDO

4DA  module status feedback

202501 (V1.2)




INVT Flex Series 1/0 System User Guide

Communication coupler configuration

Name Index--Subindex| Parameter Type Description
parameter parameter.
TxPDO Subindex 0x01 AOO_Errid UINT |Fault code for channel 0.
Subindex 0x02 AO1_Errid UINT |Fault code for channel 1.
Subindex 0x03 AO2_Errid UINT |Fault code for channel 2.
Subindex 0x04 AO3_Errid UINT |Fault code for channel 3.
0x8078+0x80*n Module Info - Module information.
Status Subindex 0x01 HW Version UINT |Module hardware version number.
parameter SDO Subindex 0x02 FPGA Version UINT Module - FPGA  software  version
number.
# Note: n represents the slot where the expansion module is located, n€[0,31]

FL3101-4PT

Name

Index--Subindex

Parameter

Type

Description

Configuration
parameter SDO

0x8029+0x80*n

4PT SDO Cfg

4PT
pa rameter.

module configuration

Subindex 0x01

TempO Cfg

USINT

Configuration

channel 0.

e bit0: Channel enabling control.
(0: Disable. 1: Enable.)

e bitl: Over-range detection
enabling control. (0: Disable. 1:
Enable.)

e bit3-bit2:
system
<~ 0b00: Two-wire system
< 0b01: Three-wire system
< 0b10: Four-wire system

e bit4: Temperature unit
+ 0:°C
<+ 1:°F

e bit7-bit5: Channel conversion
mode.

0b000: Reserved

0b001: PT100

0b010: PT500

0b011: Reserved

0b100: PT1000

0b101: Reserved

0b110: Reserved

< 0bl111:CU100

parameter  for

Thermistor  wire

e R RIS

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 greater value
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Name

Index--Subindex

Parameter

Type

Description

indicates a more effective filtering
effect, though this consequently
leads to an increased delay.

Subindex 0x06

Templ Filt

USINT

Same as the filter parameter for
channel 0.

Subindex 0x07

Temp?2 Filt

USINT

Same as the filter parameter for
channel 0.

Subindex 0x08

Temp3 Filt

USINT

Same as the filter parameter for
channel 0.

Subindex 0x09

TempO Offset

INT

Temperature offset value for
channel 0.

Amplified by a factor of ten, 999
represents 99.9.

Detected value = Actually measured

value + Offset value

Subindex 0xA

Templ Offset

INT

Same as the temperature offset
value for channel 0.

Subindex 0xB

Temp2 Offset

INT

Same as the temperature offset
value for channel 1.

Subindex 0xC

Temp3 Offset

INT

Same as the temperature offset
value for channel 2.

Subindex 0xD

TempO Up

INT

Channel 0 temperature upper limit,
reserved.
Use sensor inherent limitations.

Subindex OxE

Templ Up

INT

Channel 1 temperature upper limit,
reserved.
Use sensor inherent limitations.

Subindex OxF

Temp2 Up

INT

Channel 2 temperature upper limit,
reserved.
Use sensor inherent limitations.

Subindex 0x10

Temp3 Up

INT

Channel 3 temperature upper limit,
reserved.
Use sensor inherent limitations.

Subindex 0x11

TempO Low

INT

Channel 0 temperature lower limit,
reserved.
Use sensor inherent limitations.

Subindex 0x12

Templ Low

INT

Channel 1 temperature lower limit,
reserved.
Use sensor inherent limitations.

Subindex 0x13

Temp2 Low

INT

Channel 2 temperature lower limit,
reserved.
Use sensor inherent limitations.

Subindex 0x14

Temp3 Low

INT

Channel 3 temperature lower limit,
reserved.
Use sensor inherent limitations.

Control
parameter
RxPDO

Feedback

0x6029+0x80*n

4PT TxPDO

4PT module status feedback
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Name Index--Subindex | Parameter Type Description
parameter parameter.
TxPDO Subindex 0x01 TempO REAL32 | Conversion value for channel 0.
Subindex 0x02 Templ REAL32 | Conversion value for channel 1.
Subindex 0x03 Temp2 REAL32 | Conversion value for channel 2.
Subindex 0x04 Temp3 REAL32 | Conversion value for channel 3.
Subindex 0x05 TempO_Errid UINT |Fault code for channel 0.
Subindex 0x06 Templ_Errid UINT |Fault code for channel 1.
Subindex 0x07 Temp2_Errld UINT |Fault code for channel 2.
Subindex 0x08 Temp3_Errld UINT |Fault code for channel 3.
0x8078+0x80*n Module Info - Module information.
Status Subindex 0x01 HW Version UINT |Module hardware version number.
parameter SDO . . Module FPGA software version
Subindex 0x02 FPGA Version UINT
number.
# Note: n represents the slot where the expansion module is located, n€[0,31]

® FL3203-4TC

Name

Index--Subindex

Parameter

Type

Description

Configuration
parameter SDO

0x802D+0x80*n

4TC SDO Cfg

47C
parameter.

module configuration

Subindex 0x01

TempO Cfg

USINT

Configuration
channel 0.
e bit0: Channel enabling control.
(0: Disable. 1: Enable.)
e bitl:  Over-range
enabling control. (0: Disable. 1:
Enable.)
e bit3-bit2: Reserved
bit4: Temperature unit
<+ 0:°C
<+ 1:°F
e bit7-bit5: Channel
mode.
< 0b000: Thermocouple of type
B.
< 0b001: Thermocouple of type
E.
< 0b010: Thermocouple of type
J.
< 0b011: Thermocouple of type
K.
< 0b100: Thermocouple of type
N.
< 0bl101: Thermocouple of type
R.
< 0b110: Thermocouple of type
S.
< 0bl11l: Thermocouple of type
T.

parameter for

detection

conversion
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Name

Index--Subindex

Parameter

Type

Description

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 greater value
indicates better filter effect but
greater lagging.

Subindex 0x06

Templ Filt

USINT

Same as the filter parameter for
channel 0.

Subindex 0x07

Temp2 Filt

USINT

Same as the filter parameter for
channel 0.

Subindex 0x08

Temp3 Filt

USINT

Same as the filter parameter for
channel 0

Subindex 0x09

TempO Offset

INT

Temperature offset value for
channel 0.

Amplified by a factor of ten, 999
represents 99.9.

Detected value = Actually measured

value + Offset value

Subindex 0xA

Templ Offset

INT

Same as the temperature offset
value for channel 0.

Subindex 0xB

Temp?2 Offset

INT

Same as the temperature offset
value for channel 1.

Subindex 0xC

Temp3 Offset

INT

Same as the temperature offset
value for channel 2.

Subindex 0xD

TempO Up

INT

Channel 0 temperature upper limit,
reserved.
Use sensor inherent limitations.

Subindex OxE

Templ Up

INT

Channel 1 temperature upper limit,
reserved.
Use sensor inherent limitations.

Subindex 0xF

Temp2 Up

INT

Channel 2 temperature upper limit,
reserved.
Use sensor inherent limitations.

Subindex 0x10

Temp3 Up

INT

Channel 3 temperature upper limit,
reserved.
Use sensor inherent limitations.

Subindex 0x11

TempO Low

INT

Channel 0 temperature lower limit,
reserved.
Use sensor inherent limitations.

Subindex 0x12

Templ Low

INT

Channel 1 temperature lower limit,
reserved.
Use sensor inherent limitations.

Subindex 0x13

Temp2 Low

INT

Channel 2 temperature lower limit,
reserved.
Use sensor inherent limitations.
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Name Index--Subindex| Parameter Type Description
Channel 3 temperature lower limit,
Subindex 0x14 Temp3 Low INT |reserved.
Use sensor inherent limitations.
Control
parameter - - - -
RxPDO
O0x602D+0x80*N ATC TxPDO ) 4TC module status feedback
parameter.
Subindex 0x01 Temp0 REAL32 |Conversion value for channel 0.
Subindex 0x02 Templ REAL32 [Conversion value for channel 1.
Feedback Subindex 0x03 Temp?2 REAL32 [Conversion value for channel 2.
parameter 5 -
TXPDO Subindex 0x04 Temp3 REAL32 [Conversion value for channel 3.
Subindex 0x05 TempO_Errid UINT |Fault code for channel 0.
Subindex 0x06 Templ_Errid UINT |Fault code for channel 1.
Subindex 0x07 Temp2_Errid UINT |Fault code for channel 2.
Subindex 0x08 Temp3_Errid UINT |Fault code for channel 3.
0x8078+0x80*n Module Info - Module information.
Status Subindex 0x01 HW Version UINT |Module hardware version number.
parameter SDO Subindex 0x02 EPGA Version UINT Module FPGA software version
number.
# Note: n represents the slot where the expansion module is located, n€[0,31]

6.1.3 TwinCAT3 configuration description

6.1.3.1 Installing the device description file

Copy the device description file named

C:\TwinCAT\3.1\Config\lo\EtherCAT, and restart the TwinCAT software.

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

~

N| Beckhoft EFxYxexmi

Mﬂ Beckhoff EQ1xoocxml
m Beckhoff EQ2x00cxml
Mﬂ Beckhoff EQ3xocxml
¥ Beckhoff ERTsooc XML
¥ Beckhoff ERZ:000 XML
¥ Beckhoff ER3x00 XML

Mﬂ Beckhoff ERdsxoocxml
¥ Beckhoff ERSsxotxml
Mﬂ Beckhoff ERGxocxm|
Mﬂ Beckhoff ER7xoocxml
Mﬂ Beckhoff ERBaxoocxml

-

¥ Beckhoff EtherCAT EvaBoard.xml
¥ Beckhoff EtherCAT Terminals.xml

¥ Beckhoff FE1X00xml

¥ Beckhoff FCxooowxml

¥ Beckhoff FM 3x00xaml

Mﬂ Beckhoff ILwoo-B110.xml
%] DA200_EtherCAT_262.xml

¥ FC1160_1.0.0.0.xml

¥ FK1100 ECT Coupler 1.0.8.0 BIT.xml

20
20
2

like FK1100_ECT_Coupler_x.x.x.x.xml to the directory
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6.1.3.2 Performing network configuration

®  Manual configuration
Step1 Add EtherCAT Master.

Right-click Devices under 1/O, choose Add New Item, choose EtherCAT Master on the pop-up Insert Device
interface, and select the correct network port on the pop-up Device Found At interface.

H proj_ethercat - TcXaeShell (Administrator) ¥ &  Quick Launch (Ctr+Q Plim W X
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Tools Window Help
8-a-2 o Debug ~ TwinCAT RT (x86) - b Attach... - A - RrRERe B

Build 4024.35 (Loaded - - & B A2 X @ | & | proj_ethercat - <local> -

Solution Explorer v 0 x
Q& o-8| K=

Search Solution Explore:

SUCHEIYION

23] Solution ‘proj_ethercat’ (1 project)
4 ol proj_ethercat
4 @l SYSTEM
¥ License
b @ Real-Time
b Tasks
3 Routes
$3 Type System
TcCOM Objects

Insert Device

™E T

Type:

4 [& MoTION =t o Cancel
b B NC-Task 1 5AF 5% EtherCAT Automation Protocol (Netwark Vanables)
@ eic ) EthedCAT Automation Protocol via ELES01, EthedCAT
B SAFETY 9 EtheCAT Simdation
5% EtherCAT Open Mods Adapter
Gry & Ethemet
& anaLyTICS &8 Profibus DP
« &0 © &8 Profinet
5 <in CAN/CANGpen Target Type
P ) 3 Deveie o
g - g 4~ EtheNetIP =
‘a Add Existing Item... Shift+Alt+A T 77; RNt haiace O Ctony
Rename 4 W0 BeckhoH Lightbus O 8% ony
Add New Folder... o - USB e
; : tion BAChe! N
s, < Name: Device 1
“\ Scan
; scription Project
Solution Explorer [RIS Paste with Links B Properties [FENNTIN

4 Add to Source Control «
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Step2 Add FK1100_ECT_Coupler Slave.

Right click Device 1(EtherCAT) under Devices, choose Add New Item, find FK1100_ECT_Coupler on the
pop-up Insert EtherCAT Device interface, and click OK to add an EtherCAT slave.

“ proj_eth - TeXaeShell (Admini ) ¥ & | Quick Launct
File Edit View Project B 14 fos [ools Window  Help
- 3 - a-% Mg Add Existing item... Shift+Alt+A [T (x86) - b Attach.., ~ F -@mE
Build 4024.35 (Loaded ~ - & X Remove Del *  <local> -fs
Solution Explorer 2 Insert EtherCAT Device X

Change Netid...

GE-0-8|F Sewch Name: (B wage [ T ok ]
Search S SR Save Device 1 (EtherCAT) As...
earch Solution Explorer (Ctri+
Type # M Commurcaton Tesminals (ELSxa) " Cancel
21 Solution 'proj_ethercat’ (1 pr¢ Append EtherCAT.Cmd & M System Couplees

Append Dynamic Container 4 Temnal Couplers (B Tioo, ILiocer8110) Pot

4 proj_ethercat ™ Customer specic Temnals

4 @l sysTem Online Reset #'§ Panel Couplers
¥ License Online Reload Pl £ Coouuca)
b @ Real-Time Online Delet : :} l:r::mi ol
) Tasks ) = 5%, TweSAFE Fiekdbus Boves ©8 Etharet)
% Routes " Scan + W EthaCAT Fisidbus Bowes (EPwocar)
™ & S EtheCAT P Fiekdbus Bowet EPPxoo]
£ Type System Change Id... 58 EhaCAT OXDevice
TcCOM Obj
. <COM Objects Change To » # ] EheCAT PC card
4 & MoTioN o &F EvaBowd (Intedaces)
b B NC-Task 1 SAF @} Copy Curl+C 8 :‘ Evs Bowd (Sample Scusce Demos)
+ Macelaneous
ﬂg PLC X Cut Crl+X & I EtherCAT Piggybac controler board FBOG
i SAFETY Paste 4 [ Inovance
C+ 4@ INVT INDUSTRIAL
. Paste with Links P
@ AnaLvTICS ast it Sherchen INVT Electic Co. Lid
« Bvo ld Independent Project File
4 %

o Disable

v

4 &2 Device 1 (Eth ocCRY
Oe (7] Show Hidden Devices 4 Show Sub Growps
£ Check Connector () Show peecorfigred Devices (S01)
Error List v I x

*2 Image-Info
2 SyncUnits

b Inputs Entire Solution - \IEO Errors ||| 4 0 Warnings ||| @ 1 Message || Clear | Build + IntelliSense  ~
> 1 Outputs Search Error Ligt B
b @ InfoData - - — - - -

&’ Mappings Description Project File L.

N24/2/20 2.
Error List Jelfien

Solution Explorer [EFTIRI SIS

Step 3 Add the expansion module.

Double click FK1100_ECT_Coupler and click the Slots tab. 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 be consistent with the network configuration. If the configuration
is inconsistent, EtherCAT communication cannot enter the OP state.

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

- B-a-2 HX O - - | Debug ~ TwinCAT RT (x86) - b Attach... ~ 5 - RAEFRSsRe B
Build 4024.35 (Loaded - - 1 1| 2 X @ (@], & | proj ethercat - <local> K : . s
Solution Explorer Rl proj_ethercat & X ~ | Properties >3 x
~ § Box 1 (FK1100_ECT Coupl: -
General EtherCAT DC  Process Data Plc Starmp CoE - Online  Online =hcoup
" p- [cm]ee| 2
4 gl proj_ethercat - Slot Module A Module Moduleld... Description * 8 Misc
4 @ svsTem ® FL Modules (Name)  Box 1 (FK1100
¥ lcense Wt Module £ @ FLI001-160001 0x16315052 FL1001-1600( Disabled :"'”'d
3 ;?ealI‘-Tnme mtModule @ FL1002-3200D1  0x16315053 FL1002-3200( PR iy
asks . X o o
= Routes mtModule @ FL2002-0016DP 0x1631505A FL2002-0016( B Persistent
32 Type System imtModule @ FL2003-00320P 0x1631505B FL2003-0032( Save in owr False
TcCOM Objects mtModule @ FL2102-0016DN 0x16315062 FL2102-0016(
4 [ MoTION mtModule @ FL2103-0032DN 0x16315063 FL2103-0032(
b @l NC-Task 1 SAF mtModule @ FL2201-0008DR 0x16315069 FL2201-0008(
Bl ric imtModule @ FL5005-16160P 0x16315072 FLS005-1616(
{8 SAFETY mtModule @ FL5105-1616DN 0x16315076 FL5105-1616(
e mtModule @FL3003-4AD  0x16315081 FL3003-4AD
8 ananyrics mtModule @FL3404-8ADV  0x16315082 FL3404-8ADV.
‘ ?:‘/’OD ) mtModule @FL3504-8ADI  0x16315083 FL3504-8ADI
iz Devices
X [ ! F 1-1 1631 Fi 141
4 B9 Device 1 (EtherCAT) ‘ntModue @FL3321-1LC 0x16315098 FL3321-1LC
28 |mage mtModule @®FL3322-2LC  0x16315099 FL3322-2LC
%8 |mage-Info mtModule @FL4003-4DA  0x16315089 FL4003-4DA v
2 SyncUnits
[ Inputs Error List v i x
> W Outputs Entire Solution - |[@ o Errors ||[ 4 0 Warnings ||[@ 1 Message || Clear | 8uild + IntellSense =
4 InfoDats Search Error List £ - I Mmisc
b [int Box 1 (FK1100 ECT Coupler)
3% Mappings s Description Project File L., :
Solution Explorer RIS L Error List eI Properties RPN
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File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Tools Window Help

-o|8@-na-2 - | | Debug ~ TwinCAT RT (x86) ~ b Attach... - | = NP 2= -
Build 4024.35 (Loaded - a Ql proj_ethercat - <Local= - _E ‘ ‘ B B S ‘ s

Solution Explorer proj_ethercat &

@ o-a| L=

~ | Properties > 1
~ N Box 1 (FK1100 ECT Coupl ~

General EtherCAT DC Process Data Plc Slots  Startup CoF - Online Online

Search Solution Explorer (Ctrl+:) p- S|
4 4l proj_ethercat - Slot Module A Module Moduleld.. Description  * B Misc
4 |l svstem it Module FL1001-1600DI @ FL Modules (’f'ar:f‘]d 5"""1'::'““"’
‘ . Di E
A License it Module FL2102-0016DN B @FLI00T-1600D1  0x16315052  FL1001-16000 e
b @ Real-Time . temType 5
it Module FL1002-3200D1 @ FL1002-3200D1 0x16315053 FL1002-32000 —
B Tasks . - PathName TIIDADevice 1
- Rostes it Module FL2103-0032DN @ FL2002-0016DP 0x1631505A FL2002-00161 Y

i Type System
[&] Tecom Objects
MOTION

it Module FL3003-4AD @ FL2003-0032DP 0x1631505B  FL2003-0032 Save in owr False
j 2 @ FL2102-0016DN 0x16315062 FL2102-0016(
@ FL2103-0032DN 0x16315063 FL2103-0032(
@ FL2201-0008DR 0x16315060 FL2201-0008(

myl

.

it Module @ FL5005-1616DP 0x16315072 FL5005-1616L
& saFeTY it Module ELS105.1016DN 0x16219076 _F1910910
el c++ it Module @ FL3003-4AD 0x16315081 FL3DO3-4Aﬁ
&l AnaLYTICS it Module FL3404-BADV  0x16315082 FL3404-BADV
‘ ;’;D . it Module @FL3504-8ADI  O0x16315083 FL3504-8ADI
4 evices
. it Modul FL3321-1LC 0x16315098 FL3321-1LC
4 =¥ Device 1 (EtherCAT) mtModule °
sm it Module @ FL3322-21C 0x16315099  FL3322-2LC
g+ Image

it Module @ FL4003-4DA 0x16315089  FL4003-4DA v

+% Image-Info

b 2 SyncUnits
b Inputs Error List - 1 x
b Outputs Entire Solution - ||@ 0Errors ||[ 4 0 Warnings ||| @ 1 Message || Clear | Build + IntelliSense -
P InfoData Search Error List £ -l misc
4 jwt Box 1 (FK1100_ECT_Coupler)
Description Project File L |=

4 4 Module 1 (FL1001-1600D1)

El
Error List

Solution Explorer [EEERIRwSe =S Output Properties [EEIIESY

B Automatic scanning

Step 1 Establish a reliable physical connection for Computer > PLC > 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 WinSAFE  PLC Team Tools Window Help
Attach... ~ B B P =0 F RCR =

| e e i |

> ‘ 9. - & ‘ Windows »

Activate Configuration
Restart TwinCAT System

Build 4024.35 (Loaded ~ _

Solution Explorer
@i o-a| s

Search Solution Explorer (Ctrl+:)

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

Reload Devices

Scan
R Solution 'proj_ethercat' (1 project)

B8 vt ethoreat Toggle Free Run State
il |

4 [l svsTeEm Show Online Data
¥ License Show Sub Items
b @ Real-Time Hide Disabled Items
Tasks
i Routes Software Protection...
22 Type System Access Bus Coupler/IP Link Register...
[ TcCOM Objects Update Firmware/EEPROM v
=
4 2 MOTION VS R e g
@eic File Handling »
SAFETY Selected Item 3
Bl c++ EtherCAT Devices »
ANALYTICS [@ 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

PN ILY SRS Team Explorer Output Properties [EGIEE

202501 (V1.2) 197



INVT Flex Series /0 System User Guide Communication coupler configuration

Step2 Right-click Devices under 1/O, choose Scan, and click OK in the pop-up dialog box to wait for the
scan results. Select the devices scanned as needed, click OK, and click Yes in the pop-up Scan for
boxes dialog box to wait for the scan results.

# 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 Build Debug TwinCAT TwinSAFE PLC Team Tools Window Help

B-b-aEP - &« | Debug - || TwinCAT RT (x86) - b Attach... - F -V =
Build 402435 (Loaded - " & M |[B]2 X @ |[®]5. & | proj ethercat -] <local> -2 g
—
Selution Explarer AR proj ethercat & X

GE- -2 pE| Numikeir: | Dvicn Type

Search Solution E

] Solution 'proj_ethercat' (1 project)
4l proj_ethercat
4 il svsTEM
T License
b @ Real-Time
il Tasks
2 Routes
B3 Type System
TeCOM Objects
4 & moTioN
b [ NC-Task 1 SaF
[+ T
0 SAFETY
Ece+
& anavTics
4

- 1T Add New Item... Ins
lappings
2 MSPPNS®) a4 Add Existing Hem... Shift+ Alts A

Add New Folder..

- || 0 rrors ||| 4 0 Wormings ||[@ 1 Message || Clear | Build + IntelliSense

Project File Li. =

Solution Explorer

Properties [REES

(@ proj_ethercat - TcXaeShell (Administrator) Y & | Quick Launch (Ctrl+Q) Pl - @ x
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Tools Window Help
: [@-fa-2 0| |9 - & -| Debug | TwinCAT RT (x86) - b Attach... - 5 SlmemEsae D
* Build 402435 (Losded - . 17 [ (B2 "X @ |[@)]. @8 | proj ethercat - || <local> -)oi | EEE =
Solution Explorer = R Proj_sthercat = X

@WE- | ’E Number Device Type

Search Solution Explorer (Ctrl+;) P~

] solution 'proj_ethercat’ (1 project)
4 il proj ethercat 1 new I/O devices found X
4 [ sysTEM =
& License A Device 2 [EtheiCAT) [ [Fiealtek, PCle GbE Famiy Contraler] I || oK ||
¥
b @ Real-Time
B Tasks
&F= Routes
22 Type System Select All
[ TccOM Objects
4 MOTION
NC-Task 1 SAF

Cancel

Unselect All

PLC
SAFETY
B ce v
ANALYTICS
110

S

b =¥ Device 2 (EtherCAT)
&% Mappings

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

Search Error List P~

Description Project File Li..

Solution Explorer

Team Explorer Error List ol

Properties [RIaT]
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6.1.3.3 EtherCAT communication parameter configuration

1. Synchronous mode: Double click FK1100_ECT_Coupler and click the DC tab, and set Operation Mode.

(@] proj_sthercat - TeXaeShell (Administratar) Y & Quick Launch (Cirl+Q) Pl - &
Fle Edit View Project Buld Debug TwinCAT TwinSAFE PLC Team Tools Window Help

-o|B-a-2 0| %A 0|9 -0 || Debug -] TwinCATRT (86) - P Atach... - E I RATEse B,
¥ Build 402435 (Loaded - - 3 I |[E| 2 X @ |

i ﬁ‘ proj_ethercat - <local> = | ‘ o | -

Solution Explorer proj_ethercat &

@eE-|e-a|kp=

Search Solution Explorer (Ctrl+;) P~

Box 1 (FK1100_ECT_Coupl ~

=] #

General EtherCqT DT plbcessData Plc  Slots  Startup Cof - Online Grline

- Operation Mode: SM-Synchron v B Misc
SAFETY (Name) Box 1 (FK1100
[l o+ Advanced Settings... Disabled  Enabled

ANALYTICS temType 5
4 1/0 PathName TIID~Device 1
4 %7 Devices B Persistent
4 = Device 1 (EtherCAT) Save in owr False
%% Image

2% Image-info
2 SyncUnits

Inputs

3
b @ Module 2 (FL2102-0016DN)
b @ Module 3 (FL2002-0016DP)
> @ Module 4 (FL2201-0008DR)
b @ Module 5 (FL3003-4AD)
> @ Module 6 (FL4003-4DA)
b @ Module 7 (FL3103-4PT)

Error List + I x

b @ Module 8 (FL3203-4TC) Entire Solution - || 0Erors ||| 4 0 Warnings |||@ 0 Messages || Clear | Build + IntelliSense -
b E westate Search Error List £ - mise
b &l InfoData

Description Project File Li..

" Mappings

Solution Explorer [T

2. Synchronization period:

A. Double-click I/O > Devices > EtherCAT, click the Adapter tab, and set Freerun Cycle(ms)
(recommended to adjust).

B. Double-click FK1100_ECT_Coupler, click the DC tab, click Advanced Settings, in the SYNC 0 area,
set Sync Unit Cycle (not recommended to adjust).

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

o @2 e | X @ 0|9 -0 <] Debug -] TwinCAT RT (x86) - P Attach.. - L. BV =T =
Build 402435 (Loaded +| - ] X @ |[W]7 @ | proj_ethercat -~ <locals - | EEE <

Solution Explorer . ~ [properties xE
@E-o-d| FE R } Device 1 (EtherCAT) Ether -
OS (NDIS; PCI DPRAM
Search Solution Explorer (Ctrl+;) @os neis) © © N
+ Gl proj_sthercat Description: ‘ 1 (Reakiek PCle GbE Family Controller) SfMisd
4 ﬂ SYSTEM (Name) Device 1 (Ethe
B License Device Name: ‘\DEVICE\HZGFDE?E'B'l E8-42B0-8C6D-FBEF44E0FI08) Disabled Enabled
b @ Real-Time temType 2
[ Tasks PCI Busfslot: Search... PathName TIIDADevice 1
B Persistent
s Routes MAC Address: [0 be 43 42 83 53 | | compatible Devices.. .
25 Type System Save in cwr False
[ TccoM Objects IP Address: ‘192.16&1‘123 (255.255.255.0) |
4 MOTION
> [ NC-Task 1 SAF [JPromiscuous Mode (use with Wireshark only)

[Jvirtual Device Names

m C++

() Adapter Reference

adapter:

Freerun Cycle (ms): |4 D

*B Image-Info

b 2 SyncUnits

b O Inputs Error List

> M Outputs Entire Solution - || 0 Errors ||| 4 0 Warnings ||| 0 Messages || Clear | Build + IntelliSense
> M InfoData Search Error List

b it Box 1 (FK1100_ECT Coupler)

Description Project File

&% Mappings

Solution Explorer [REERSHIEES Error List [Helietis Properties [RIStI[e0

[J Ready 4 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.. = | 2 SlmemEszes-

% Build 402435 (Loaded ~ #& | proj_ethercat - <local> -

Solution Explorer proj_ethercat &= X

Bl m-d
Q- oo K- General EtherCA ocess Data| Plc | Slots | Startup | CoE - Online | Online
Search Solution Explorer (Ctrl+;) P~
4 ol proj_ethercat - Operation Mode: DC-Synchron v B Misc
4 [l sYSTEM (Name)  Box 1 (FK1100
A Licenss I Advanced Setting I Disabled ~ Enabled
) 1 §
b @ Real-Time Advanced Settings w temType 5§ )
B Tasks PathName TIID#Device 1
&k Routes Distributed Clock Distributed Clock Bl Persistent
22 Type System Save in owr False
[& Tecom Objects Cyclic Mode
[
4 &8 MOTION Operation Mode: DC-Synchron %
Aensble Syne Uni el (s
SAFETY
M ces SYNC O
ANALYTICS Cycle Time (us): Shift Time (us):
- 110
o e [Oomcuiode [t o]  veroeinea [ ]
4 5 Device 1 (EtherCAT)
*® Image (O User Defined + SYNCO Cycle
¥ Image-Info 3 . D
b 2 SyncUnits
b Inputs
bW Outputs [Based on Input Reference
[ P e +
4wt Box 1 (FK1100 ECT Coupl
4 @ Module 1 (FL1001-1600] A Enable SYNC 0 = D
Solution Explorer [Rel= s Toolbox

6.1.3.4 Module configuration parameter

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 6.1.2.7 Object dictionary description for
parameter details.

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

-o|f-u-aEe|yd
Build 402435 (Loaded ~ i

Debug - | TwinCAT RT (x86) - b Attach.. - E [ RmerEEme B

. & | proj ethercat || <Local> -J= |

Solution Explorer proj_ethercat # X Properties
B o-d ~ | Box 1 (FK1100 ECT Couph -
@& ‘ ‘FE General EtherCAT DC  ProcessData Plc  Slots| oF - Online  Online
Search Solution Explorer (Ctrl+:) p- [=]m |~
4 ol proj_sthercat - Transiti.. Protocol Index Data Comment " B Misc
4 | svsTEM € <PS>  Cof 0xF030:06  Dx16315089 (3723306.. download slot cfg Ox... (“.'a”:]d B"“;Ie(:""m-
B License € <PS> Cof 0xF030:07  Ox163150A1 (3723306.. download slot cfg Ox... Disabled |Enal
b @ Real-Time ! temType 5§
C <PS- Cof OxF030:08  0x163150A8 (3723306.. download slot cfg Ox... ’
B Tasks pathName TIID*Device 1
e Routes C <PS-  Cof 0xF030:00  0x08 (8) download slot cfg Ox... Em—m—
22 Type System Medule Eocble Save in owr False
[ TcCOM Objects 1600DI Filtd
4 [& moTion CoE 0x8001:02  0x03E8 (1000} 1600DI Filtl
> [ NC-Task 1 SAF Cof 0xBOBS:01  DxAAAA (43690) 0016DN Stop Moded
Cof 0xB0BS:02  DxAAAA (43690) 0016DN Stop Mode1
SAFETY Cof 0x8085:03  0x00 (0) 0016DN Stop Outputd
[ o+ CoE 0:8085:04  0x00 (0) 0016DN Stop Output]
ANALYTICS CoE 0:8105:01  DxAAAA (43690) 0016DP Stop Model
4
; %OD ) CoE 0x3105:02  OxAAAA (43690) 0016DP Stop Model
svices
Cof 0810503 0x00 (0] 0016DP Stop Outputd
4 = Device 1 (EtherCAT) o 0 op Outpu
28 |age CoE 10504 0x00 (0) 0016DP Stop Outputl
*
*8 | nage-info Cof BA18401  DxAAAA (43690 D00BDR Stop Mode v
b 2 SyncUnits
b Inputs Error List - B x
b Outputs Entire Solution - ||@ 0Errors ||| & 0 Warmings ||| @ 0 Messages || Clear | Build + Intellisense -
L 1oL "
e Search Error List £ -l Misc
b iwt Box 1100 oupler)
P s Description Project Fils L.
Solution Explorer [REELESRIRTET Error List Jelii Toalbox
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6.1.3.5 Module process data

Fle Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Tools Window Help
~o|B-O-EE| X9 -] Debug ~ TwinCAT RT (x86) ~ P Attach... -
i Build 4024.35 (Loaded ~ ] 2 . @|[®]. g projethercat - <local= S

Solution Explorer
@ e-a F-
Search Solution Explorer (Cirl+;)

ANALYTICS
4 110

4 “Z Devices

4 [ Device 1 (EtherCAT)

*B Image
*2 Image-Info
2 SyncUnits

Inputs
W Outputs
& InfoData
it Box 1 (FK1100_ECT Coupler)
b @ Module 1 (FL1001-1600DI)
& Module 2 (FL2102-0016DN)
@ Module 3 (FL2002-0016DP)
@ Module 4 (FL2201-0008DR)
& Module 5 (FL3003-4AD)
@ Module 6 (FL4003-4DA)
3 4DA TxPDO-Map

4 ﬁo-nﬂap

B A02

B AO3
b @ Module 7 (FL3103-4PT)
b @ Module 8 (FL3203-4TC)

AV v ow oW

LT T T T

Solution Explorer [REtReN ]

proj_ethercat # X

Online

Variable Flags

B

Name: ‘AOD ‘
Types [InT ‘
ILinked to. | | [ I
Comment:

ADS Infos [Port: 11, 1Grp: 0x3040010, 10ffs: 0x8100003F, Len: 2 |

Error List

Entire Solution

Search Error List

Description

Error List ey

6.2 PROFINET configuration description

6.2.1 TIA Portal configuration description

6.2.1.1 PROFINET communication coupler—FK1200

1.

Project

F

~ || 0 errors ||| 4 0 Warnings ||[@ 0 Messages || clear | |Build + IntelliSense

ile

Li...

properties REEIT

Install the device description file named in the format of GSDML-V2.43-INVT-FK1200-xxxxxxxx.xml.

Stepl Choose Options > Manage general station description files (GSD) from the menu bar.

Project Edit View Inserc  Online

Uf (3 [ seveprojer 5 ¥ = T

Devices

[&] Show reference text

(L1 Global libraries

~ 3 Faizoo P

| Topology view

[ Network view

|t Devic:

[ Add new device
oy Devices & networks
~ [ PLC_1 [CPU 1215C DE/DE/DC]

» gl Program bio:
» [ Technology objects
» [ External source files
» @ PLCtags.
» [ PLC data types
» [5 Watch and force tables
» [} online backups
» 2 Traces
» [ Device proxydata
ogram info

1% PLCalarm text ists
» [ Local modules
» [ Distributed 110
i ungrouped devices

%% Securitysettings
(b Common data

5] Documentation settings
51 ooy £ s

» [jgh Online access.

» [ Card Reader/USB memory

v | Details view

Name

Step 2

General

= Device overview
) ¥ - Medule slot laddress  Qaddress  Type [~
103 [~
i =
101
v PLCT 1 CPU 1215€ DUDCIDC
DI14DQ 101 11 04 0.1 011410Q 10
A2AQ 21 12 64.67  64.67  A2AQ2 3
103 102 2 3 4
13
Rack_0 | 116  1000.10.. HsC
" 117 1004..10... HsC
" 118 100810 HsC
. 119 1012.10.. Hsc
120 1016.10.. HsC
121 1020.10.. HsC
132 1000...10... Pulse generator (PTOIP...
133 1002..10... Pulse generator (FTOIP.
134 1004..10... Pulse generator (FTOI.
135 1006..10... Fulse generator (FTOIF.
» PROFINETHEO_1 1x FROFINET interface
2
. F
<[] 100% v —y— {<] [0
|-c Properties  [*Info @] % Diagnostics |

No 'properties' available.

No ‘properties’ can be shown at the moment. There is either no abject selected or the selected object does not have any displayable properties.

In the Manage general station description files window that appears, set Source path to the GSD
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file saving path, select the GSD file to be installed, and then click Install.

Manage general station description files

Installed GSDs GSDs in the project
Source path: | E:\Projectiproject!TIA PortalIFiC1 200 PN\AdditionalFiles|GSD [=]
Content of imported path
File Wersion Language Status Infa
GS5DML-VZ 43-ANVT-FK1200-2023...  W2.43 English, Chi... Alreadyinstalled FK1200 PM ...
<] [ |
e ]

2. Setthe PN device name and IP address.

Stepl 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

=2 L-_}

(3

v [g# common data

J Eﬂ] Documentation settings
b r:@ Languages & resources
Y Displayhide interfaces
I" L[ Realtek PCle GhE Famil}fCuntruIIerI .H
P ? Update accessible devices [
% Display mare information
J Eﬂ Viware Virtual Ethernet Adapter for ... Tl

J Eﬂ Wiware Virtual Ethernet Adapter for Tl
J Eﬂ Fortinet Virtual Ethernet Adapter (NDI.
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Step 2 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.

| Devices |

& B =¥ | = Disgnostics
General
» (g Commen data A T

Azzign IP addrecs
Assign PROFINET device na..

+ [B) Documentation settings
+ [§) Languages & resources
- _” Online access
Y Dizplayhide interfaces
~ [ Realtek PCle GbE Family Controller 18,
A7 Update acceszible devices
g% Dizplay more informaticn

» _u Viware Virtual Ethemnet Adapter for |8
» [} Fortinet Virtual Ethemet Adapter (ND1. I8
+ [ Qualcomm QCAS1x4A 802.11ac Wir... |8
» 1) Microsoft WiFi Direct Virtual Ade prer... 18
+ 1) Microsoft WiFi Direct Virtual Adapter... 18
» [ PCinternal [Local] =
v [ use [s7UsB] ]
» [ 1] TeleService [Automatic protocel dete. |8
L] _' Card Reader/USE memary ]

(< m >

Assign IP address

Assign IP address to the device

1 Devices connected to an enterprise network or directly to the internet must be appropriately
H protected against unauthorized access, e.g. by use of firewalls and network segmentation.

For more infermation about industrial security, please visit

hittpfiwwew siemens comiindustrialsecurity

00 -BE -43 «4A -83 «55

IP address: 192 168 .1 . 128
Subnetmask: 255 . 255 .2355.0
[] use router
outer address:

J—

Azzign IP address

* Diagnostics

Assign PROFINET device name

General
 Functicns

Assign IP address

Assign PROFINET device na.. |

Configured PROFINET device

Resetto factory settings
IPROF\NETdew:e name:

1200_001|

Accessible devices in the network:

IP address MAC address Device

Device type: FK1200_PN_Coupler
Device filter
“ Only show devices ofthe same type
I Only show devices with bad parameter settings
il Only show devices without names

PROFINET device name Status

N[ ] LED flashes] Update list [} |

I —T— 0

Assign name I
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3.

Network configuration

Step1l Choose PLC_1 > Device configuration on the left, click Network view on the main interface, click
Hardware catalog on the right, choose Other field devices > PROFINET 10 > 1/0 > INVT > FK1200 >

FK1200.

|| Devices | Topology view |y Network view I¥ Devi Options. ekl
& == vork] | L connections [ g
| Catalog g
o s |z
I #dd new device = g
oy Devices & networks PLCY | o Filter  Profile: [<al = £
[ PLC_1 [CPU 1215C DUBCIDC] CoinlS + [l Contrallers =
bt
W Online & dagnastics » @ FCspems =
Pk rmanars P g
» g Extemal source fle: » [jf Detecting & Monitoring &
) @ncug + [ Distrbuted 10 4
» [ PLC date types * 3 Power supply & distribution K
¥ [ vintch and force tables + (o Field devices -
» Ligj Online backups. = @ Other field devices z
» (i, Device proxydata ~ [l FROFINETIO E
9 Pragram info. » L Drives.
L) ALCalarm et st » (@ Encoderz L
» [l Local modules » [l Gateway E
b ¥ Ungrouped devices ~lmwo }
S s :
+ 3} Common data ST
b 51 Documentatian settings ~ [ INVT Fi:1200 PN Caupler
e e
» [ Card ReaderiUsE memary » (@ sensan
ol P
T
< n [3] [oo% =1 —— (3] Device: -_
| d Properties  [*info | & Diagnestics | m it
General
FK1200 L
No 'properties’ available.
Version: [ (GSDMLV2.434MVTH%1200-20230825 k1) =]
~ | Details view Description:
Name [+]
Step2 Choose PLC_1 > Device configuration on the left, click Device view on the main interface, choose
the FK1200 devices, and add modules to the slots according to actual physical configuration on the
| Devices Options (e
. =
£ E | Device overview | Sl
A W oduie Rock_[Siot._ [ adteess [Qoddrn iype | Catalog H
= —2‘?”“"“ ~ m1200 o o #1200 Search o [t | &
= b intedace 0 ox1 FK1200 . -1
" Filer  Profile: [ <Al ~ ] |E
oy Devices & networks & = N | s T = url z
= [ rc 1 [oPu 1215¢ DoROD] & E 3 - s » [ tead module. &
evice configuration e Module
mn olqern o 3 23 FL2002-0016DF b
% Online & diagnastics P— o &) = FL200300320P [l FL1001-160001 5
» I Frogram blecks = e e Il 1002320001 °
» (i Technology abjects - K : e [ r2002-00160P -
» i Extemal source files - inwt 5 = iz T [ L2003 603207 -
» Encug —— — W reanon g
b T& PLC data types T 5 = e S Il F2103003200
+ 53 Watch and foree bles e ; - — EFL:Julmuauk .
» iy Online backups ey = = FLI003-24D &
g oo _— e N Fier ]
» [ Device proxydata s = [ GEEENS s
5 - [ FL4003-404 L
;
a o 5 i
» " Diztributed VO g
» b Ungrouped devices. ]
¥ 53 Security settings
» 5 common data
» (5] Bocumentation settings
b B g S rras
¥ [l Crine access
+ [ Cord Readeriuse memary
‘ ~ |Infarmation
<|m 3] [100% v —i— @ <] n Device: ° -
| 4 Properties  |*i}info | &l Diagnostics I th
J General I0tags || System constants | Texts
Catalog information e FLADO34DA =
TR =Ty
=" e
1O addresses " A DA Ensble Cho =
b & DA Failchken cho versian: .
| Detalls iew DA failsafeidede Ch.0: | Output Holding = Eospiin:
DA Signal Type €hi0: | -10V-10V(-20009-20000) =1 4 channel analog output module
DAPreSetVal ChO: O
— :
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Step3 On the Device view interface, double click FK1200. Under the lower part of interface, 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 b Ungrouped devices » FK1200 [FK1200]
Devices, | Topolagy view | Network view | [IY Device view || Options
] (=8 | dr [Fezsomazoo =] B (e E /s 4 [ Device overview | J
& ¥ . Module Reck  [Siot lsddress Q sddress | Type | > Catalog
- mazo0m o o FR1200 <earcn> il [t
= o ox1 FK1200 ==
Fiter  Profle: [ <Al v
a 1 FL1001-160001 = Cl
+ [ Head madule
o 2 FL1002320001
- - — = [ Madule
2 L2802 1016 M FL1001-160001
— a 4.7 PLI00300320F e o)
- FL21020016011 o s 5.9 m210200160N Wrrocaomsor
FL2103.00320H_1 o s 1013 PL2103:00320M e
b Et=tn - nwt FL22010008D_1 a 7 1 FL2201.0008DR ey
b Egi LG ey FL300344D_1 o 8 58.75 FL30034AD M ]
» (G PLC data types FL3103-46T 1 o 9 76.91 FL3103-4PT e
DL Ll FL32034TC_1 o 10 s FL32034TC mﬁ;;ah"i"
v FLAD0I4DA_1 o n 68.75  FLADOI4DA .
VB - " MW Fsi03er
Vi T Mreoasnc
y . . Il FLsb03-40A
%) FLC alorm et lsts o s
o 18
+ [ig Online access
+ 5 Card ReaderlUSE memery
<[ 7] [1o0% < —y— @ < 0 5 ] ¥ | Infonmation —
Device: Ll
[ = Properties. i, Info | %/ Diagnostics ™Y
General | 10tags | Systemconstants | Texts Invt
= Generel
Catmlog information
= PROFINET interfsce [X1] PROFINET e o
[©) Generate PROFINET device name automatically ’
sriicle o
E PROFINET devi :
karfcn agt on ensbied: The device name vill be adopted directly from the module name oo
~ Besl tme sem Come
| Details view - Bevie =] (=] cescription
(41 F1) 4 channel snslag utput madule
» Ponz [x1P2)
— 1gentication & Maintenance =

#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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Step4 Set module parameters.

Example 1: On the Device view interface, double click FL3003-4AD under Module, choose Properties >
General > Module parameters, and then set module initialization parameters.

FK1200 PN » Ungrouped devices » FK1200 [FK1200] - X

|£" Topology view ||5Eh Network view |m‘f Device view L

it P EEET B [Jf peviceoveniew._]
E .. | mModule Rack slot | sddress | Q address | Type
3 ~ FK1200 0 0 Fic1200
o 1 b Interface 0 oxi FK1200
qt-(‘? FL1001-1600DI_1 0 1 FL1001-1600D!
FL1002-3200DI_1 ) 2 FL1002-3200D!
FL2002-0016DP_1 0 3 2.3 FL2002-0016DP
— FL2003-00320P_1 0 4 4.7 FL2003-00320P
L FL2102-0016DN_1 0 5 8.9 FL2102-0016DN
. FL2103-0032DN_1 ) 3 10..13  FL2103-00320N
Ll lI\Vt FL2201-0008DR_1 0 7 14 FL2201-0008DR
7 FL5005-1616DP_1 0 8 8.9 15..16  FL5005-1616DP
- FL5105-16160N_1 0 B 10.11  17.18  FL5105-1616DN
N | FL3003-4AD_1 Yo 10 68..75 FL3003-4AD
I~ FL31034FT_1 0 1 76..91 FL31034FT
FL32034TC_1 0 12 92..107 FL32034TC
FL4003-4DA_1 0 13 68..75  FL4003<4DA
) 14
0 15
0 16
<] 100% ] e <] i ] >

‘gFroperties ”"_i.‘.lnfo ||ﬂDiagnostics ‘

J General || 10 tags || System constants ” Texts ‘
~ General [l c | N
. eneral parameters
Catalog information P E
Hardware interrupts channel 0
 Module pararneters
0 addresses [« Open Circuit Detection Enable
n [« Ultrs Limit Detection Enable
il [« Overrange Detection Enable
[ D Enhanced Filtering Enable
Conversion Mode: | -10V~10V(-20000~20000) [+
FiltParam: |8
channel 1
[¥ channel Enable m

Example 2: On the Device view interface, double click FL1001-1600DI under Module, choose Properties >
General > Module parameters, and then set module initialization parameters.
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FK1200 PN » Ungrouped devices » FK1200 [FK1200]

|; Topology view ”ﬁﬂh Network view ||T]'|‘ Device view L
i -4 ke s S | [ Device overview |
E ¥ .. | Module Rack slot | address | Q address | Type
L > FK1200 o o FK1200
N 1 b Interface 0 0x1 FK1200
Q{_,@,“ §  FL1001-1600DI_1 Jo 1 FL1001-1600DI
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
: FL5005-1616DF_1 o 8 8.9 15..16 FL5005-1616DF
[ 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% Wl e Hl 2] i | >
‘g Properties “"_\.'. Info ” 2 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
0 FiltPararn Unit 10us: | 1000

Step5 After completing the network configuration, set all configuration module parameters. Once
compiled, the program can be downloaded and run.
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6.2.1.2 Digital input module—FL1001 (1600D)

Stepl On the Device view interface, add FL1001-1600DI, double click FL1001-1600DI under Module,
choose Properties > General > Module parameters, and then set module initialization parameters.

FK1200 PN » Ungrouped devices » FK1200 [FK1200] _@EX
|&¥ Topology view g Network view  [[If Device view || Options
& [Fazoofeizool [ & B [l (E @ =] Device overview -
-~
[=] 0/ | mModule Rack |Slot  |iaddress |Qaddress|Type ~ | Catalog
E ~ FK1200 o o FK1200 |[=search- | [iid] [t
b Interface o oxi FK1200
| |
,(@ FL1001-1600DI_1 o 1 FL1001-1600DI @p n
& » [ Head module
FL1002-3200DI_1 [ 2 FL1002-3200D! =
~ [ todule
FL2002-0016DP_1 o 3 2.3 FL2002-0016DP IJ
FL2003-0032DF_1 o 4 4.7 FL2003-0032DF TN FL1002.320001
- FL2102-0016DN_1 o 5 8.9 FL2102-0016DN m FL2002-0016DF
™ FL2103-0032DN_1 [ 13 10..13 FL2103-0032DN uFLZDDB{Iﬂ}ZDF
E Il‘vt FL2201-0008DR_1 o 7 14 FL2201-0008DR [Irummm 6DN
" FL5005-1616DP_1 o 8 8.9 1516 FL5005-1616DP mFLZlD!ﬂ03ZDN
- FL5105-1616DN_1 [ 9 1011 17..18 FL5105-1616DN uFLZZDW{IDDSDR
b FL3003-4AD_1 o 10 68..75 FL3003-4AD [l FL30034AD
I~ FL3103-4PT_1 o mn 76..91 FL3103-4PT mFL3|D!—1P’T
FL3203-4TC_1 [ 12 92.107 FL32034TC u FL32034TC
FL4003-4DA_1 o 13 68..75 FL4003-4DA [. FL40034DA
o 14
o s Il FL5005-1616DP
FL5105-1616DN
o 16 u
<[] 100% P A2 e | I ] >
| Properties [t info [l Diagnosties |
|| General [ 10tags | Systemconstants [ Texts |
 cencral 7 e ~ | Information
enera
Catalog information - Device
Hardware interrupts channel 0 :
P e invt
FiltParam Unit 10us:
Nodule fallure
1i0 addresses. L channel 1 LT
‘
0 FitParam Unic 10us: ;
. Aricle no: |
Version: [
Description:
4 channel analog output medule
~

#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. Adjust the port filtering mode in the startup
parameters according to actual needs, with a unit of 10us and a default value of 10ms.

Step2 Obtain sampling values through | addresses.

it [ Fia2o0 [Fic 2o0]

2
o
&

cIEIECE

invt

s

T 3

<[]

100% — | S

(<]

2 . Module Rack slot | address | Q address | Type
- FK1200 ] o FK1200
b Interface ] 0 X1 Fi1200
1 FL1001-1600DI_1 0 1 25 JFL1001-1600D!
FL1002-320001_1 0 2 4.7 FL1002-32000!
FL2002-00160P_1 o 3 2.3 FL2002-0016DP
FL2003-00320P_1 o 4 4.7 FL2003-00320DP
FL2102-00160N_1 o 5 8.9 FL2102-0016DN
FL2103-00320N_1 o 6 1013  FL2103-0032DN
FL2201-0008DR_1 ] 7 14 FL2201-0008DR
FLS005-1616DP_1 ] 8 8.9 15..16  FLS005-1616DF
FL5105-1616DN_1 ] 9 1011 17.18  FL5105-1616DN
FL30034AD_1 ] 10 68..75 FL3003-4AD
FL31034PT 1 o 1 76..91 FL3103-4PT
FL32034TC_1 o 12 92..107 FL3203-4TC
FL4DO34DA_1 o 13 5875  FL4DO3-4DA
o 14
] 15
] 16
[<] i 5
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6.2.1.3 Digital input module—FL1002 (3200D)

Stepl On the Device view interface, add FL1002-3200DI, double click FL1002-3200DI under Module,
choose Properties > General > Module parameters, and then set module initialization parameters.

‘E Topology view @ Network view

”—l]'fDeviceview | Options

* Module parameters
Module parameters
Module failure

10 addresses

channel 1

channel 2

FiltParam Unit 10us: | 1000

FiltParam Unit 10us: | 1000

EL_ o |

hd ‘ Information

d [rioorczoo] o) o B (@B & 5 [ ] Device overview | =
¥ .. Module Rack  |siot| || Catalog
(=l - FK1200 o 0 [a[search | [ | [t
Ll e 9 D= [ Filter profile: [=all>= [=|[aff
— £ | FLioo2-320001_1 | [} 1= + [ Head module =l
« =
L . g ; L] 'r\j] Madule
= I Il rL1001-16000!
"
L mnvt - — !
0 . Il FL200200160F
o . Il FL2003-00320P
o s Il FL2102-0016DN =
= = Il FL2103-00320N
<Ju] 100% = ——5— f ] Il FL2201-0008DR
Ig Properties i) Info @ H ) Diagnostics | [l FLso034sn
Il FL31034PT
I General I 10 tags ” System constants || Texts | Il FLz20347C
~ General I B ||
D Module parameters |l Il FL40034DA
Catalog information = Il FL5005-1616DP
Hardware interrupts channel 0 — I FL5105-1616DN M

Device:

FL1002-320001

v

invt

(i 5]

» <[ [

|

#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. Adjust the port filtering mode in the startup
parameters according to actual needs, with a unit of 10ps and a default value of 10ms.

Step 2 Obtain sampling values through | addresses.

JDeviceoverview |

Y| .. Module Rack slot | address | address  Type Article no.
v FK1200 0 0 FIc1200 0x16315000
b Interface 0 0x1 Fic1200
_ [ rricozszo00 0 1 2.5 FLI1002-3200D1 ]
“ 0 2
R 0 3
M 0 4
0 5
0 6
0 7
0 8
<] I
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6.2.1.4 Digital output module (source type)—FL2002 (0016DP)

Step1l On the Device view interface, add FL2002-0016DP, double click FL2002-0016DP under Module,

» FK1200 [FK1200]

choose Properties > General > Module parameters, and then set module initialization parameters.

|;Topulogy view Hﬂ;ﬂ-u Network view ||—|]1‘ Device view L Options
=] Device overview
~
[2] ¥ . Module Rack  Slot  |laddress |Qaddress|Type |~ |Catalog
L v FK1200 (] (] FK1200 .|| =earch=
b Interface o ox1 FK1200 o Fileer Profe: [l
< FL1001-1600D1_1 0 1 FL1001-1600D1 =
& » [ Head module
FL1002-320001_1 0 2 FL1002-320001 1R Modut
- ule
1 FL2002-00160P_1 0 3 2.3 JL2002-00160P -
— Il FL1001-1500D!1
— FL2003-00320P_1 ] 4 4.3 FL2003-00320P IRl rL1002-320001
L FL2102-0016DN_1 (] 5 8.9 FL2102-0016DN BT 2002 00160F
] FL2103-00320N_1 o 6 10.13  FL2103-0032DN M8 2003 00520r
- ll\\lt FL2201-0008DR_1 0 7 14 FL2201-0008DR B
7 FL5005-16160P_1 0 8 8.9 15.16  FL5005-1616DP Il FL2103-003208
- FL5105-1616DN_1 (] 9 1011 17.18  FL5105-1616DN M FL2201-00030R
g FL3003-4AD_1 o 10 68.75 FL3003-4AD I rz003240
- FL31034PT_1 0 11 76..91 FL31034PT Il ris 05T
FL3203-4TC_1 (] 12 92..107 FL32034TC Ml FLaz0347C
FL4003-4DA_1 o 13 68.75  FL40034DA I rLe00340A
0 14
o 15 Il FL5005-1616DF
FL5105-1616DN
] 16 m
<[] 100% e arerer (<] i ] >
|g, Properties |‘_i.'.|nfu 9 Diagnostics
J General H 10 tags " System constants H Texts ‘
Slceneml i LostLink Output Mode Out0 : | Output Holding [=] [~]|information

Catalog information LostLink Output Mode Outl : | Output Holding [+ B Device: °

LostLink Output Mode Out2 : | Output Holding =]

LostLink Output Mode Out3 : | Output Holding [~ l I‘\
LostLink Output Mode Outd : | Output Holding [~

5l LostLink Output Mode Out5 : | Output Holding [~ LTI
H LostLink Output Mode Outé : | Output Holding k2l

d LostLink Output Mode Out? : | Output Holding [+ Aricleno: [

(7] LestLink Output PreSetval Out0 i O

(7] LestLink Output PreSetval Out1
Description:
(] LestLink Output PreSetval Out2

16 point pnp digital output modu
[T] LestLink Output PreSetval Out3

[ Lostlink Output PreSetval Outd

Step2 Control output through Q addresses.

FK1200 PN » Ungr

devices » FK1200 [FK1200]

|,5_5 Topology view ”EET, Network view ||—[|'f Device view |_
¢ [ Fr1200 [FK1200] [ &l B 3 = Device overview
E 2 .. | Module Rack Slot laddress | Q address Type
L ~ FK1200 0 o Fi1200
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6.2.1.5 Digital output module (source type)—FL2003 (0032DP)

Step1l On the Device view interface, add FL2003-0032DP, double click FL2003-0032DP under Module,
choose Properties > General > Module parameters, and then set module initialization parameters.

|E'F Topology view ”ﬁg,, Network view ||—[|'|’ Device view | Options
@+ [Fxizoo [FK1200] Iy = Device overview =
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¥ .. |Module Rack  slot ~ | Catalog
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IQ Properties *ilInfo @ || %] Diagnostics ‘ [l 3003440
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I General I 10 tags ” System constants || Texts | Il FLs20347C
= General [ TostLink Output Mode Outs : | Output Holding [~ Il FLe003<0A .
Catalog information Lostlink Output Mode Qutd : | Output Holding = [l FLs005-16160P
= Module parameters . - — | 05-1616DN
w LostLink Output Mode Quts : | Output Holding =
s ormation
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Step2 Control output through Q addresses.

J Device overview |
¥ .. Module Rack slot laddress | address | Type Article no.
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6.2.1.6 Digital output module (sink type)—FL2102 (0016DN)

Step1l On the Device view interface, add FL2102-0016DN, double click FL2102-0016DN under Module,
choose Properties > General > Module parameters, and then set module initialization parameters.

FK1200 PN » Ungrouped devices » FK1200 [FK120

- X
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Step2 Control output through Q addresses.

FK1200 PN » Ungrouped devices » FK1200 [FK1200]
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it g B = Device overview
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5 FL3003<4AD_1 0 10 68.75 FL3003-4AD
[ FL31034PT_1 o 1 76..91 FL3103-4PT
FL32034TC_1 o 12 92.107 FL32034TC
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6.2.1.7 Digital output module (sink type)—FL2103 (0032DN)

Step1l On the Device view interface, add FL2103-0032DN, double click FL2103-0032DN under Module,
choose Properties > General > Module parameters, and then set module initialization parameters.
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Step2 Control output through Q addresses.
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M FL2003-0032DP_1 o 2 2.5 FL2003-0032DP
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6.2.1.8 Digital output module (relay)—FL2201 (0008DR)

Step1l On the Device view interface, add FL2201-0008DR, double click FL2201-0008DR under Module,
choose Properties > General > Module parameters, and then set module initialization parameters.

Step 2
FK1200 PN » Ungrouped devices » FK1200 [FK1200]

Control output through Q addresses.

‘; Topology view @ Network view ‘mi Device view \_ Options
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~
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6.2.1.9 Digital hybrid module—FL5005 (1616DP)

Step1l On 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 -
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v
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Step 2 Obtain sampling values through | addresses and control output through Q addresses.

J Device overview
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6.2.1.10 Digital hybrid module—FL5105 (1616DN)

Step1l On the Device view interface, add FL5105-1616DN, double click FL5105-1616DN under Module,
choose Properties > General > Module parameters, and then set module initialization parameters.

Device overview jm
'ﬂ' ... Module Rack slot | address | Q address Type Article no. ~ | Catalog
~ FK1200 0 0 FK1200 0x16315000 ~||[=earch> [t
b Interface o 0x1 FK1200 E .
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Step 2 Obtain sampling values through | addresses and control output through Q addresses.

J Device overview |
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6.2.1.11 Analog input module—FL3003 (4AD)

Step1l On the Device view interface, add FL3003-4AD, double click FL3003-4AD under Module, choose
Properties > General > Module parameters, and then set module initialization parameters.

FK1200 PN » Ungrouped devices » FK1200 [FK120 X
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Hardware interrupts
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Step 2 Obtain sampling values through | addresses.

|; Topology view

”EE] Network view

‘ml‘ Device view L

FK1200 PN » Ungrouped de s b FK1 [FK1200]
d [razorkzol 7] B :
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6.2.1.12 Analog input module—FL3404(8ADV)

Step 1

Properties > General > Module parameters, and then set module initialization parameters.

In the Device view interface, add FL3404-8ADV, double click FL3404-8ADV under Module, choose

Module parameters
Module parameters
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channel 0

[¥ Channel Enable
[ Overrange Detection Enable

["] Enhanced Filtering Enable

[l FLs005-16160P
[l FL5105-1616DN
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Conversion Code Range: ‘ (0~27648)or(-27648~27648)

Conversion Mode: ‘ oV~5V
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Step2 Obtain sampling values through | addresses.
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6.2.1.13 Analog input module—FL3504(8ADI)

Step 1

In the Device view interface, add FL3504-8ADI, double click FL3504-8ADI under Module, choose

Properties > General > Module parameters, and then set module initialization parameters.
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¢ - a0 o o I (e —
b Interface o 0x1 =
_|@-
FL4003-4DA_1 0 1 68..75 = | @ rier = =] @
» [i Head module
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Conversion Code Range: | (0~27648)0r-27648~27648)

Conversion Mode: | AmA-20mA

<]

Step2 Obtain sampling values through | addresses.

[l FL5105-1616DN
[ FLs002-2E5
Il FLs112-260
Il FLs1214E

E Topology view

|#u Network view

"!'f Device view L

fing [ F1200 [FK1200]

2

Q JDevice overview |

[>] [100%

< W - [Module [Rack  |Slot  |laddress |Q address .
& ~ FK1200 o o [~
» Interface 0 0x1 Il
FLA0O3<ADA_1 o 1 68.75 |
" FL3404-8ADY 1 o 5 68.83 I
© . |__ri3s04sant 0 3 ss99 |
. 0 4
- o 5
o 6
0 7
0 S
o 9
W] 10

<]
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6.2.1.14 Analog output module—FL4003 (4DA)

Step1l On the Device view interface, add FL4003-4DA, double click FL4003-4DA under Module, choose
Properties > General > Module parameters, and then set module initialization parameters.

FK1200 PN » Ungrouped d s b FK1200 [FK120

[ Topology view |y Network view | IIf Device view || Options
dr [mopoza 7] @) [4)H (0] @ 5| [ Device avenview | E
~
= 2 module Rack |Slot |laddress | Q address|Type | catalog
1 > FK1200 0 0 FK1200 [=search~ | (i8]
R Y res ¢ Jon 0D @rier e
5 FL1001-1600DI_1 ) 1 2.3 FL1001-1600DI .
& » [ Head module
FL1002-3200D1_1 o 2 4 FL10023200D1 B vordule
- u
FL2002-0016DP_1 o 3 2.3 FL2002-0016DP -
— FL2003-0032DP_1 o 4 4.7 FL2003-0032DF EFU 001-160008
- - [.FU 002-3200D1
FL2102-0016DN_1 o 5 8.9 FL2102-0016DN
Il FL2002.00160F
. o 6 10..13 FL2103-0032DN
- "\vt [ FL2003-00320P
o 7 1a FL22010008DR
1 Il FL210200160N
1 o 8 8.9 15..16 FL5005-1616DP
Il FL2103-00320n
r o s 10,11 1718 FL5105-1616DN
" [l FL2201-0008DR
v o 0 68..75 FL30034AD
K Il FL3003AD
o " 76..91 FL3103-4PT
W FLz1034PT
0 12 92.107 FL32034TC
0 13 68..75 _JFL40034DA
o 14
o 15
M FLs105-15160N
o 16
<Jm] 100% -] —y— 4@ [<] [0 | >
| Properties [ Info | & Diagnostics |
|| General [ 10 tags | Systemconstants [ Texts |
v General I —_—_— | iiloformation,
Catalog information I i =| bevice
~ Wodule paramete channel 0 -4 t
[¥ Channel Enable llw
(¥ Cutput Fault Detection Enable
b LostLink Output Mode: | Output Holding [+] FL40034DA
i Conversion Mode: | -10V~10V(-20000~20000) [~
f Lostlink OutputPreSetval: 0| o |
Ve | =
channel 1
Description
[¥ Channel Enable 4 channel anslog output module
(¥ Cutput Fault Detection Enable
LostLink Output Node: | Output Holding 2RI [l

Step2 Control output through Q addresses.

FK1200 PN » Ungrouped devices » FK1200 [FK12

|& Topology view g, Network view | [IY Device view ||
= Device ovel
[ W2 ... | module Reck |Slot laddress | Q address Type
- > FK1200 o o FK1200
© F ¥ Interface o ox1 FK1200
& FL1001-1600DI_1 0 1 2.3 FL1001-1600D!
FL1002-3200DI_1 o 2 4.7 FL1002-3200D!
FL2002-0016DP_1 0 3 2.3 FL2002-0016DP
— FL2003-00320F_1 o 4 4.7 FL2003-0032DF
L FL2102-0016DN_1 o 5 8.9 FL2102-0016DN
o FL2103-0032DN_1 0 13 1013 FL2103-0032DN
- nwvt FL2201-0008DR_1 0 7 14 FL2201-0008DR
: FL5005-1616DP_1 o 8 8.9 1516 FL5005-1616DP
- FL5105-1616DN_1 0 9 1011 17.18 FL5105-1616DN
v FL30034AD_1 0 10 ss.75 FL30034AD
I~ FL31034PT_1 o mn 76..91 FL3103-4PT
FL32034TC_1 0 12 92.107 FL32034TC
R G T iE T_JLe00s40A
o 14
o 15
0 16
~
[<Tm [l T+l e [<T ] >
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6.2.1.15 Temperature detection module (thermistor)—FL3103 (4PT)

Step1l On the Device view interface, add FL3103-4PT, double click FL3103-4PT under Module, choose
Properties > General > Module parameters, and then set module initialization parameters.

FK1200 PN » Ungrouped d FK1200 [FK1200]
& Topology view [ Network view [l Device view || Options
g+ [Fazo0 [FK1200] [=] g B ;_.1 [C¥3 = Device overview
~
] 2| |module Rack |Slot |laddress |Qaddress|Type | [ Catalog
L - FK1200 [ 0 FK1200 J/=earchs
© b Interface o oxt FK1200 riter  profle: [Alb
<& FL1001-1600DI_1 o 1 2.3 FL1001-1600D1 =
& + [l Head module
FL1002-3200D1_1 o 2 FL1002-3200D1 I3 hodul
- ule
FL20020016DF_1 o 3 2.3 FL20020016DP ‘u[l FL1001-150001
— FL2003-0032DP_1 o 4 4.7 FL2003-0032DP R
L FL2102-0016DN_1 0 5 5.9 FL2102-0016DN TR
0 FL2103-0032DN_1 [ 5 10.13  FL21030032DN )
L nwt FL2201-0008DR_1 [ 7 14 FL2201-0008DR P
i FL5005-1616DF_1 [ 8 8.9 15.16  FL5005-1616DF e —
- FL5105-1616DN_1 [ 9 10,11 17.18  FL51051616DN e
. FL30034AD 1 [ 10 58,75 FL30034AD W ronasinn
L FL31034PT_1 0 11 76..91 [Fi31034pT i TS
FL32034TC_1 ) 12 92..107 FL32034TC i T
FL4003-4DA_1 o 13 68..75 FL4003-4DA u FLACO3-4DA
0 14
o b Il FLs5005-1616DP
FL5105-1616DN
° 16 a
<[] 100% e [<] il ] >
|8l Properties  [*Jinfo | %] Diagnestics
|| General | I0tags [ Systemconstants [ Texts |
~ General M c ‘ ~ | Information
Catalog information eneralp: G
Hardware interrupts channel 0 . "‘
[¥ channel Ensble l
[ overrange Detection Enable
| PTPtWire: | Pt2 wire [~ FL3103-4PT
o TempUnit: | Termp UnitC [~]
d Conversion Mode: | PTI00 [~] articleno: [
TempOfiset: [0.0000 | Emiay
4 rhannel PTtemnerature sar

Step2 Obtain sampling values through | addresses.

‘;Tupolugyviaw Hﬂ%ﬁ Network view ||T]1‘Device view L
it = e @R = | | Device overview |
[] .. [module Rack |Slot laddress |Q address | Type
L ~ FK1200 o o FK1200
o 3 b Interface 0 ox1 FK1200
«*‘0’“ FL1001-1600DI_1 o 1 2.3 FL1001-1600D1
FL1002-3200D1_1 o 2 FL1002-3200D1
FL2002-0016DP_1 0 3 2.3 FL2002-00160P
— FL2003-0032DP._1 0 4 4.7 FL2003-00320P
- FL2102-0016DN_1 o 5 8.9 FL2102-0016DN
L] FL2103-0032DN_1 [+] 6 10013 FL2103-0032DN
E Il‘vt FL2201-0008DR_1 o 7 14 FL2201-0008DR
L] FL5005-1616DF_1 0 & 8.9 15.16  FLS005-1616DF
I FL5105-1616DN_1 0 Bl 10..11  17.18  FL5105-16160N
v FL3003:44D 1 o 10 58,75 FL30034AD
I I Fzi034FT o 11 76..91 fFL31034FT
FL3203 47C.1 0 12 92..107 FL32034TC
FL4D03-4DA_1 o 13 68.75  FL4003<DA
o 14
0 15
o 6
[<Tu] e [<] n
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6.2.1.16 Temperature detection module (thermistor)—FL3203 (4TC)

Step 1 Onthe Device view interface, add FL3203-4TC, double click FL3203-4TC under Module, choose

Properties > General > Module parameters, and then set module initialization parameters.

FK1200 PN » Ungrouped devices » FK1200 [FK1200]

Step 2 Obtain sampling values through | addresses.

| Topology view [ Network view [[I¥ Device view || Options
d [Fi1200 [Fc1200] [© & & i&lH : =4 | | Device overview
~
= 2 .. |module Rack  slot  |laddress |Qaddress Type | ¥ | catalog
3 ¥ FK1200 o o FK1200 - |6earch>
o b Interface ) 0x1 FK1200 @Fiter  Profle: [A
& FL1001-1600DI_1 ) 1 2.3 FL1001-1600D! =
& » [ Head module
FL1002-3200DI_1 ) 2 4.7 FL1002-3200D! I8 vodul
- ule
FL2002-0016DP_1 ) 3 2.3 FL2002-0016DP -ull FL1001-1500D!
— FL2003-0032DP_1 ) 4 4.7 FL2003-0032DP 1B FL1002-320001
L FL2102-0016DN_1 ) 5 8.9 FL21020016DN T
. FL2103-0032DN_1 0 6 10.13  FL2103-0032DN rarmEy
E Il‘vt FL2201-0008DR_1 o 7 14 FL2201-0008DR EFLZT 02-0016DN
] FL5005-1616DP_1 ) 8 8.9 15.16  FL5005-1616DP e
- FL5105-1616DN_1 ) 9 1011 17.18  FL5105-1616DN B FL2201-00080R
8 FL30034AD_1 ) 10 68..75 FL30034AD L3034
[ FL31034PT_1 0 11 7691 FL31034FT
o Il FL3103-4PT
| IR 0 12 92..107 [FL3203<TC
FLA003-4DA_1 ) 13 68..75  FL4D03<DA | EEDEEGEY
0 14
o 1 Il FL5005-1616DF
W FL5105-1616DN
) G
<[ 100% - e & <] u ] >
|d Properties  [*iinfo [ Diagnostics |
JGeneraI ‘l 10 tags H System constants ‘l Texts |
~ General M ~|| ¥ | Information
. General parameters =
Catalog information =\ Device:
Hardware interrupts channel 0 . t
[¥ Channel Enable ln
[+ Overrange Detection Enable
| TempUnit: |Temp UnitC T+] FL3203<4TC
il Conversion hode: | TC_K [~]
f Fiesram: picere:
TempOffset: [0.0000 | Version:
= B Description:
channel
4 channel TC temperature sampling module

|& Topology view

s Network view

[m¥ Device

df & =4 | | Device overview |
[ W | medule Rack |slot | sddress | Q address Type
L ~ FK1200 0 0 FK1200
- 1 » Interface 0 ox1 FK1200
& FL1001-1600DI_1 0 1 FL1001-1600D1
FL1002-3200DI_1 0 2 FL1002-3200D1
FL2002-0016DF_1 0 3 2.3 FL2002-0016DF
— FL2003-0032DF_1 0 4 4.7 FL2003-0032DF
L FL2102-0016DN_1 0 5 8.9 FL2102-0016DN
. FL2103-0032DN_1 0 5 1013 FL2103-0032DN
L vt FL2201-0008DR_1 0 7 1 FL2201-0008DR
7 FL5005-1616DP_1 0 8 8.9 15.16  FL5005-1616DP
- FL5105-1616DN_1 0 9 10.11  17..18  FL5105-1616DN
b FL30034AD_1 0 10 68..75 FL30034AD
[ FL31034FT_1 0 1 76..91 FL31034FT
FL3203-41C_1 0 12 92,107 FLaz0341c
FL4003-4DA_1 0 13 68..75  FL40034DA
0 14
0 15
0 16
< [m] 100% = —v— 4| [<] ] >
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6.2.1.17 Counting and measurement module—FL6002-2ES

Step 1l Inthe Device view interface, add FL6002-2ES, double click FL6002-2ES under Module, choose

Properties > General > Module parameters, and then set module initialization parameters.

E Topology view "é Network view ui'f Device view | Options

it [Fic1 200 [Fr1200]

CIEACERE!

&

< || m ¥ | [100%

B Dk

Device overview

|

_ﬂl |Modu|e

| Slot

‘\addrﬁs |Qaddrﬁs‘.

| Catalog

FK1200
» Interface

= — —

T

&

J General ” 10 tags

” System constants

|| Texts |

o
0x1

FL6002-2E5_1

1

68..101 64.73

cooooocoo?
=3

2
3
4
5
6
7

|

i Properties

Iﬁ Info ‘QIE Diagnostics

e v

ImE

o
@ ier &

» [l Head module

- [i Module
[l FL1001-1600DI
M FL1002-3200D!
M FL2002-0016DF
M FL2003-0032DP
M FL2102-0016DN
[l FL2103-00320M
M FL2201-0008DR
M FL300344D

w General
Catalog information
~ Module parameters
Module parameters
110 addresses

Module parameters

channel 0

DI FiltParam Unit 0.7us:
551 Frame Length:

551 LS8 Bit Of Position:

[l FL31034PT

M FL32034TC

[l FL3404-8ADV
[l FL3504-84D1
[ FL4003-4DA

[l FL5005-1616DP
[l FLs105-1616DN
M FLe002-2E5

M FLs112-261
W FLs121-1E0

5SIMSB Bit Of Position: |12

551 Clock Frequency: ‘ 125kHz

55| Data Format: | Binary

55 Interval Time Unit 100us: 1 |

<| o [

Step 2 Obtain sampling values through | addresses and control the module through Q addresses.

E Topology view ||& Network view ||H'f Device view [
g [FK1200 [FK1200] =4 | | Device overview |
' | .. | mModule |Rack  |slor  |1address |Q address|.
* FK1200 0 0 [~
b Interface 0 0x1 IE]
? L FLEOOZ2-2E5_1 V] 1 658..101 6473 B
Bl V] 2
! V] 3
N o 4
o B
o 6
o 7 iV
[ <[[m [»] [100% < m | >
The meaning of | and Q addresses is as follows:
Control parameter for counter 0.
Bit0: Enable counting, valid at high levels;
Bitl: Reserved;
Bit2: Reserved;
%QB64 Cnt0_Ctrl USNT Bit3: Reserved;
Bit4: Enable count comparison function, valid at
high levels (Provided that the counting is
enabled.)
Bit7-Bit5: Reserved.
Control parameter for counter 1.
%QB65 Cntl_Ctrl USNT Bit0: Enable counting, valid at high levels;
Bitl: Reserved;
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Address

Parameter name

Type

Description

Bit2: Reserved;
Bit3: Reserved;

Bit4: Enable count comparison function, valid at
high levels (Provided that the counting is

enabled.)
Bit7-Bit5: Reserved.

%QD66

Cnt0_CmpVal

DINT

Counter 0 comparison value

%QD70

Cntl_CmpVal

DINT

Counter 1 comparison value

%IB68

Cnt0_Status

USINT

Counter 0 count state feedback
Bit0: Forward run flag bit

Bitl: Reverse run flag bit

Bit2: Reserved

Bit3: Reserved

Bit4: DI latch completion flag
Bit5: Reserved

Bit6: Status when the data line isidle

Bit7: Reserved

%I1B69

Cnt0_Status

USINT

Counter 1 count state feedback
Bit0: Forward run flag bit

Bitl: Reverse run flag bit

Bit2: Reserved

Bit3: Reserved

Bit4: DI latch completion flag
Bit5: Reserved

Bit6: Status when the data line isidle

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

%ID94

Cnt0_Velocity

REAL

Counter 0 speed (Valid for single-turn encoder)

%ID98

Cntl_Velocity

REAL

Counter 1 speed (Valid for single-turn encoder)
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6.2.1.18 Counting and measurement module—FL6112-2EI

Step 1

In the Device view interface, add FL6112-2El, double click FL6112-2El under Module, choose

Properties > General > Module parameters, and then set module initialization parameters.

Catalog information
* Module parameters
Module parameters
1i0 addresses

channel 0

Couter FiltParam Unit 0.Tus:
sample Mode:

Frequency Measurement Cycle:

Probe Mode:
Compare Output Pulse Width:
Compare Qutput Mode:

Encoder Ratio:

B

| AlB Quadrature 4X

-

[100ms

—

|Disable

-

| 4ms

| Compare Equal Outputs

-

~

[ 10000 |

<|

[+]
B

|; Topology view "EE‘b Network view "—[h‘ Device view ‘ Options
g [FK1200 [FK1200] =] = HY H Device overview O
' t{ ... |Module Rack Slot | address | Q address | .| ~ | Catalog
B - ria200 0o o IS E—
— » Interface o 0x1 = Filt
] 0 FL6002-2E5_1 0 1 68..101 64.73 E.—J .- -]
» Ll Head module
. t - FLG112-2EI_1 ] 2 102..135 74..83 ~ [ Module
= Inv o 2 i Il FL1001-160001
0 . Il FL1002-3200DI
s - Il F200200160F
0 7 ] Il FL2003-0032DF
w w
Il FL2102-0016DN
< [m] 100% v ——y— & (<] i ‘ [l FL2103-0032DN
@, Properties %} Info 1) || % Diagnostics Il FL2201-0008DR
P 9
J General ” 10 tags " System constants || Texts | | AL
| = o) Il FL31034PT
v Geners Module parameters [W FLs20341C

Il FL3404-82DV
Il FLzs04-8801
Il FL40034DA
Il FLs005-1516DP
Il FL5105-1616DN
Il FLe002-2E5

Il FLe112-281

Il FLe121-1E1

> | information

Step2 Obtain sampling values through | addresses and control the module through Q addresses.

|5'3’ Topology view |

|EE,J Network view

|||]1‘ Device view |_

##¢ [Fi1200 [Fr1200] = _J Device overview |
’ 'ﬂ' . | Maodule Rack Slot | address | Q address | .
(=] ~ FK1200 0 0 N
— b Interface 0 0x1 B
| : FL6002-2ES_1 ] 1 68..101 6473
L - FLE112-2EI_1 o 2 102..135 74.83
Ll vt , R
I (] 4
] 5
] )
0o 7
(<[ [>][100% [ —%— % <] ]
The meaning of | and Q addresses is as follows:
Address Parameter name Type Description
Control parameter for counter 0.
Bit0: Enable counting, valid at high levels;
Bit1: Clear counting, valid at the rising edge;
Bit2: Write counter preset value, valid at the
rising edge;
%QB74 Cnt0_Ctrl USINT Bit3: Clear count overflow flag, valid at the
rising edge;
Bit4: Enable count comparison function,
valid at high levels (Provided that the
counting is enabled.)
Bit7—Bit5: Reserved.
%QB75 Cntl_Ctrl USINT Control parameter for counter 1. The
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Address Parameter name Type Description
parameter configuration is consistent with
counter 0.
%QD76 Cnt0_CmpVal DINT Counter 0 comparison value.
%QD80 Cntl_CmpVal DINT Counter 1 comparison value.
Counter 0 count state feedback
Bit0: Forward run flag bit
Bitl: Reverse run flag bit
%IB102 Cnt0_Status USINT Bit2: Overflow flag bit
Bit3: Underflow flag bit
Bit4: DIO latch completion flag
Bit7-Bit5: Reserved
Counter 1 count state feedback
Bit0: Forward run flag bit
Bit1l: Reverse run flag bit
%IB103 Cntl_Status USINT Bit2: Overflow flag bit
Bit3: Underflow flag bit
Bit4: DI1 latch completion flag
Bit7-Bit5: Reserved
%ID104 Cnt0_Val DINT Count value of counter 0
%ID108 Cntl_Val DINT Count value of counter 1
%ID112 Cnt0_LatchVal DINT Latched value of counter 0
%ID116 Cntl_LatchVval DINT Latched value of counter 1
%ID120 Cnt0_Freq UDINT Counter 0 frequency
%ID124 Cntl_Freq UDINT Counter 1 frequency
%ID128 Cnt0_Velocity REAL Counter 0 speed
%ID132 Cntl_Velocity REAL Counter 1 speed
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6.2.1.19 Counting and measurement module—FL6121-1EI

Step 1 Inthe Device view interface, add FL6121-1El, double click FL6121-1El under Module, choose
Properties > General > Module parameters, and then set module initialization parameters.
|; Topology view ||ﬁg-h Network view |mf Device view | Options
g [Fr1200 [F1200] [=]: oy : e gt = Device overview =
’ 'ﬂ' . |Module Rack Slot | address | Q address | . ~ | Catalog
- rerzo o o 5 E—
e b Interface ] 0Xx1 = . _ o
] [ FLE0O2-2E5_1 0 1 68..101 64..73 @: er |- ]
» Ll Head module
. t i FL6112-2EI_1 0 2 102..135 74..83 « [ Module
- v - FLE121-1EI_1 ] 3 136..157 84..93 8 711001-160001
o 4 Il FL1002-3200D1
o : Il FL2002-0016DP
g : v [l FL2003-00320F
e w
Il FL2102-0016DN
<[] 100% | 5 — (<] W | Il FL2103-00320H
|§ Properties H"_l.'. Info (i "ﬂ Diagnostics ‘ Il FL2201-0008DR
J General " 10 tags || System constants " Texts ‘ [l rs00s420
~ General M Il FL21034PT
Catalog information 23N> prEm=Ee: E [l L3203

+ Module parameters channel 0

Module parameters

Il FL3404-8ADV
[l FLz504-84D0
Il FL4003-4DA

10 addresses Couter FiltParam Unit 0.01us: |5

| Il FL5005-1616DP

DI FiltPararn Unit 0.0Tus: |S

| M FL5105-1616DN

Sample Mode: |F-.|'B Quadrature 4X |v‘ [l FL6002-2E5
Frequency Measurement Cycle: | 100ms |v‘ EFLGHZ—EEI
FL6121-1EI
LO Probe Mode: |Disable [+]
L1 Frobe Mode: | Disable [+]
Compare Output Pulse Width: | 4ms |

<] Il

> | information

Step 2 Obtain sampling values through | addresses and control the module through Q addresses.

|E Topology view ||EE‘h Network view

||[|'f Device view L

gt | FK1200 [FK1200] [ Bl H _J Device overview |
’ 'ﬂ' . Module Rack Slot | address | address | ..
=] > FK1200 o 0 N
— b Interface o 0x1 E
L ] FLE002-2E5_1 ] 1 68..101 64.73 .
® N FL6112-2EI_1 v] 2 102..135 74_83
E Il‘vt r b FLE121-1EI_1 o 3 136..157 B84.93
N o 4
v] 5
o )
I o] 7
| <[] [>][100% [ —%— 9|kl T
The meaning of | and Q addresses is as follows:
Address Parameter name Type Description
Counter control parameter.
Bit0: Enable counting, valid at high levels
Bitl: Clear counting, valid at the rising edge
Bit2: Write counter preset value, valid at the
rising edge
%QW84 Cnt_Ctrl UINT Bit3: Clear count overflow flag, valid at the
rising edge
Bit4: Enable count comparison function, valid at
high levels (Provided that the counting is
enabled.)
Bit15-Bit5: Reserved
%QD86 Cnt_CmpOVal DINT Counter comparison value 0.
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Address Parameter name Type Description
%QD90 Cnt_CmplVal DINT Counter comparison value 1.
Counter count state feedback.
Bit0: Forward run flag bit
Bit1: Reverse run flag bit
%IW136 Cnt_Status yiy | Bitz: Overflowflag bit
Bit3: Underflow flag bit
Bit4: DIO latch completion flag
Bit5: DI1 latch completion flag
Bit15-Bit6: Reserved
%ID138 Cnt_Val DINT Count value of counter
%ID142 Cnt_LatchOVal DINT Latched value 0 of counter
%ID146 Cnt_LatchlVal DINT Latched value 1 of counter
%ID150 Cnt_Freq UDINT | Counter frequency
%ID154 Cnt_Velocity REAL Counter speed

6.3 EtherNet/IP configuration description

6.3.1 EDS use desc

ription

The FK1300 EIP coupler EDS files come in two forms: one is a generic EDS file, and the other is a specialized
EDS file generated by the Ttools-10 host controller software based on the configuration.

6.3.1.1 Module parameter

®  FK1300 coupling
Parameter Type Description Data type
hwVersion UINT Coupler hardware version
- - Input Data(T->0)
swVersion UINT Coupler software version
® Digitalinput module
Parameter Type Description Data type
. ) 10-17 filter parameter. Unit:
1600DI-Filt0/3200DI-Filt0 UINT
10us
. . 110-117 filter parameter. Unit:
1600DI-Filt0/3200DI-Filtl UINT 10us
|20”|27 filter parameter. Unit: Config Param
3200DI-Filt2 UINT Her parameter. Unit
10us
. 130-137 filter parameter. Unit:
3200DI-Filt3 UINT
10us
1600DI-Errld/3200DI-Errld UINT Fault code Diagnosis Data
1600DI-IN0O/3200DI-INO USINT 10-17 status feedback
1600DI-INO/3200DI-IN1 USINT 110-117 status feedback
Input (T->0)
3200DI-IN2 USINT 120-127 status feedback
3200DI-IN3 USINT 130-137 status feedback
® Digital output module
Parameter Type Description Data type
(0016DP/N)-Stop_Mode0 UINT Stop/offline output mode: Config
(0032DP/N)-Stop_Mode0 | Q7 | - | & Q || Param
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Parameter Type Description Data type
| bit15 | bit14 | - | - | bit3 | bit2 | bitl | bito |
0b00: Stop/offline output retained
0b01: Stop/offline output cleared
0b10: Stop/offline output preset
Stop/offline output mode
Q17 Q11 Q10
(0016DP/N)-Stop_Model | | bit1 | bit14 | - | - | bit3 | bit2 | bitl | bito
(0032DP/N)-Stop_Model 0b00: Stop/offline output retained
0b01: Stop/offline output cleared
0b10: Stop/offline output according to the preset
Stop/offline output mode
Q27 Q21 Q20
(0032DP/N)-Stop_Mode2 | UINT | -Pi13 | bit1 | -- B bit3 | bit2 | bit1 [ bito
0b00: Stop/offline output retained
0b01: Stop/offline output cleared
0b10: Stop/offline output according to the preset
Stop/offline output mode
Q37 Q31 Q30
(00320P/N)-Stop_Mode3 | UINT |L2IELS | bit14 | - B bit3.‘ bit2 | bit1 | bito
0b00: Stop/offline output retained
0b01: Stop/offline output cleared
0b10: Stop/offline output preset
(0016DP/N)-Stop Output0 Stop/offline output preset
(0032DP/N)—StoE OutEutO USINT o7 Ql Q0
bit7 bitl bit0
(0016DP/N)-Stop Outputl Stop/offline output preset
(0032DP/N)-Stop Outputl | > T Q17 Qil Q10
bit7 bitl bit0
Stop/offline output preset
(0032DP/N)-Stop Output2 | USINT Q27 Q21 Q20
bit7 bitl bit0
Stop/offline output preset
(0032DP/N)-Stop Output3 | USINT Q37 Q31 Q30
bit7 bitl bit0
(0016DP/N)-OUTO
(0032DP/N)-OUTO USINT |Q0-Q7 output control
(0016DP/N)-OUT1
USINT |Q10-Q17 output control
(0032DP/N)-OUT1 Output
(0032DP/N)-OUT2 USINT |Q20-Q27 output control (0-T)
(0032DP/N)-OUT3 USINT |Q30-Q37 output control
Satisfy Parameter USINT Empty paramc?ter, used for alignment and padding
for modules with fewer than 16 points
Diagnosis
(0016DP/N)-ErrID/ Data
UINT |Fault code
(0032DP/N)-ErriD (Input(T >
0))

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

Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo
bit15 | bit14 | bit13 | bit12 | bit11 | bit10 | bito | bits | bit7 | bit6 | bit5 | bit4 | bit3 | bit2 | bitl | bito

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

Value Mode

0b00 Stop/offline output retained
0b01 Stop/offline output cleared
0b10 Stop/offline output preset

If Q0—Q7 are all configured as output retained, then the value of 0016DP-Stop_Mode0 is 0, that is,
2#0000000000000000.

Q7 Q6 Q5 Q4 Q3 Q2 Q1 Qo
o JoJoJo]olo]loloJo[o]o]o|lo]o]o]o

® Analoginput module-FL3003 (4AD)

Parameter . Data type
Type Description
name

Configuration parameter for channel 0.
Bit0: Channel enabling control. (0: Disable. 1: Enable.)
Bitl: Open-loop detection enabling control. (0: Disable.
1: Enable.)
Bit2: Over-range detection enabling control. (O:
Disable. 1: Enable.)
Bit3: Over-range enabling control. (0: Disable. 1:
Enable.)
Bit4: Enhanced filter enabling control. (0: Disable. 1:
Enable.)
Bit7-bit5: Channel conversion mode.

0b000: Voltage range 0-5V, corresponding to
detection value range 0-20000

0b001: Voltage range 0-10V, corresponding to
detection value range 0-20000

0b010: Voltage range -5-5V, corresponding to
detection value range -20000-20000

0b011: Voltage range -10-10V, corresponding to
detection value range -20000-20000

0b100: Current range 4-20mA, corresponding to
detection value range 0-20000

0b101: Current range 0-20mA, corresponding to
detection value range 0-20000

0b110: Reserved

Ob111: Current range -20-20mA, corresponding to
detection value range -20000-20000
Configuration parameter for channel 1. The parameter
setting is consistent with that for channel 0.

4AD-AI0_Cfg USINT

Config Param

4AD-Al1_Cfg USINT

Configuration parameter for channel 2. The parameter

4AD-AI2_Cfg USINT L . .
setting is consistent with that for channel 0.
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Parameter .. Data type
Type Description
name
Configuration parameter for channel 3. The parameter
4AD-AI3_Cfg USINT . . .
setting is consistent with that for channel 0.
Filter parameter for channel 0.
4AD-AIO_Filt USINT  [Range: 1-255. A greater value indicates better filter
effect but greater lagging.
. Filter parameter for channel 1. The filter parameter
4AD-AlL_Filt USINT L . .
setting is consistent with that for channel 0.
. Filter parameter for channel 2. The filter parameter
4AD-AI2_Filt USINT . . .
setting is consistent with that for channel 0.
. Filter parameter for channel 3. The filter parameter
4AD-AI3_Filt USINT L . .
setting is consistent with that for channel 0.
4AD-AIO DINT Conversion value for channel 0.
4AD-All DINT Conversion value for channel 1.
- Input(T->0)
4AD-AI2 DINT Conversion value for channel 2.
4AD-AI3 DINT Conversion value for channel 3.
4AD-AIO_Errid UINT Fault code for channel 0.
4AD-Al1_Errld UINT Fault code for channel 1. Diagnosis Data
4AD-AI2_Errid UINT Fault code for channel 2. (Input(T > 0))
4AD-AI3_Errid UINT Fault code for channel 3.

Taking channel 0 as an example, the parameter type is USINT. See the following table for detailed definition

of 4AD-AI0_Cfg.

Bit7  |Bit6| Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
Over-range | Open-loo
. Enhanced | Over-range .g : . . Channel
Channel conversion mode | . . X detection | detection )
) . filter enabling| enabling . . enabling
(range configuration) enabling | enabling
control control control
control control
0b000: 0-5V
0b100: 4-20mA
0b001: 0-10V
0b101: 0—20mA . . . . .
0b010: -5V— 0: Disable 0: Disable 0: Disable 0: Disable  |0: Disable
0b110: Reserved
+5V 1: Enable 1: Enable 1: Enable 1: Enable 1: Enable
0b111:-20-
0b011: -10V-
+20mA
+10V

Channel 0 is set to channel enabled, open-circuit detection disabled, over-range detection enabled,
over-range enabled, enhanced filtering disabled, and the range is set to 4-20mA. The value should be 141,
thatis, 2#10001101. Details are as follows:

Bit7 | Bit6 | Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
0b100 0 1 1 0 1
0b100:4-20mA 0: Disable 1: Enable 1: Enable 0: Disable 1: Enable
Range conversion:
Measurement | Current (I Conversion
(s Decimal (D) | Hexadecimal Range
range Voltage (U) formula
Beyond upper
05V 8.19175V 32767 OXTFFF limit D =20000xU/5
U =Dx5/20000
5V 20000 0x4E20 Rated range
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Measurement| Current (l)/ . . Conversion
Decimal (D) | Hexadecimal Range
range Voltage (U) formula
2.5V 10000 0x2710
ov 0 0x0000
-2.5v -10000 0xD8FO
Beyond lower
-5V -20000 OxB1EO limit
-8.19175V -32768 0x8000
Beyond upper
16.3835V 32767 OX7FFF .
limit
10V 20000 0x4E20
0-10V 5V 10000 0x2710 Rated range D =20000xU/10
ov 0 0x0000 U =Dx10/20000
-5V -10000 0xD8FO0
Beyond lower
-10V -20000 OxB1EO limit
-16.3835V -32768 0x8000
Beyond upper
8.19175V 32767 OXTFFF L.
limit
5V 20000 0x4E20
2.5V 10000 0x2710 D = 20000xU/5
= X
15V ov 0 0x0000 Rated range
U =Dx5/20000
-2.5V -10000 0xD8FO0
-5V -20000 OxB1EO
Beyond lower
-8.19175V -32768 0x8000 .
limit
Beyond upper
16.3835V 32767 OXTFFF .
limit
10V 20000 0x4E20
5V 10000 0x2710
D =20000xU/10
+10V ov 0 0x0000 Rated range
U =Dx10/20000
-5V -10000 0xD8FO
-10V -20000 OxB1EO
B dl
-16.3835V 32768 0x8000 eyond ‘ower
limit
Beyond upper
30.2136mA 32767 OXTFFF L.
limit
20mA 20000 0x4E20 D=
4-20mA 12mA 10000 0x2710 Rated range 20000x%(I-4)/16
4mA 0 0x0000 | =Dx16/20000+4
OmA -5000 OXEC78 Beyond lower
-22.2136mA -32768 0x8000 limit
Beyond upper
32.767TmA 32767 OXTFFF L.
limit
20mA 20000 0x4E20
0-20mA 10mA 10000 0x2710 Rated range D =20000x1/20
—20m
OmA 0 0x0000 I =Dx20/20000
-10mA -10000 0xD8FO0 B dl
n
-20mA 20000 OXBLEQ eyo“mitower
-32.767TmA -32768 0x8000
+20mA 32.767TmA 32767 OXTFFF Beyond upper | D=20000xI/20
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Measurement| Current (l)/ . . Conversion
Decimal (D) | Hexadecimal Range
range Voltage (U) formula
limit I =Dx20/20000
20mA 20000 0x4E20
10mA 10000 0x2710
OmA 0 0x0000 Rated range
- 10mA -10000 0xD8F0
-20mA -20000 0xB1EQ
Beyond lower
-32.767TmA -32768 0x8000 .
limit
® Analog output module-FL4003 (4DA)
Parameter name Type Description Data type
Configuration parameter for channel 0.
Bit0: Channel enabling control. (0: Disable. 1:
Enable.)
Bitl: Output fault detection enabling control. (0:
Disable. 1: Enable.)
Bit3-hit2: Offline output mode.
0b00: Offline output retained
0b01: Offline output cleared
0b10: Offline output preset
Bit4: Reserved
Bit7-bit5: Channel conversion mode.
0b000: Voltage range 0-5V, corresponding to
4DA-AO00_Cfg USINT |detection value range 0-20000
0b001: Voltage range 0-10V, corresponding to
detection value range 0-20000
0b010: Voltage range -5-+5V, corresponding to
detection value range -20000-20000
0b011: Voltage range -10—+10V, corresponding to
detection value range -20000-20000 Config Param
0b100: Current range 4-20mA, corresponding to
detection value range 0-20000
0b101: Current range 0-20mA, corresponding to
detection value range 0-20000
0b110: Reserved
Ob111: Reserved
Configuration parameter for channel 1. The
4DA-AO1_Cfg USINT |parameter setting is consistent with that for
channel 0.
Configuration parameter for channel 2. The
4DA-AO2_Cfg USINT |parameter setting is consistent with that for
channel 0.
Configuration parameter for channel 3. The
4DA-AO3_Cfg USINT |parameter setting is consistent with that for
channel 0.
4DA-AO0_Stop_Output| INT |Preset value of stop/offline output for channel 0.
4DA-AO1_Stop_Output| INT |Preset value of stop/offline output for channel 1.
4DA-AO2_Stop_Output| INT |Preset value of stop/offline output for channel 2.
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Parameter name Type Description Data type
4DA-AO3_Stop_Output| INT |Presetvalue of stop/offline output for channel 3.
4DA-A00 DINT |Output control value for channel 0.
4DA-AO1 DINT |Output control value for channel 1.
Output(0 >T)
4DA-A02 DINT |Output control value for channel 2.
4DA-AO3 DINT |Output control value for channel 3.
4DA-AQO0_Errid UINT [Fault code for channel 0. . .
Diagnosis
4DA-AO1_Errid UINT |Fault code for channel 1. Data
4DA-AO2_Errid UINT |Fault code for channel 2.
(Input(T > 0))
4DA-AO3_Errid UINT |Fault code for channel 3.

® Temperature detection module-FL3103 (4PT)

Parameter name Type Description Data type
Configuration parameter for channel 0.
Bit0: Channel enabling control. (0: Disable. 1:
Enable.)
Bitl: Over-range detection enabling control. (0:
Disable. 1: Enable.)
Bit3—bit2 Thermistor wire system configuration
(0b00: Two-wire system; O0b0l: Three-wire
system; 0b10: Four-wire system)
Bit4: Temperature unit. (0: °C. 1: °F.)
Bit7-bit5: Channel conversion mode.

0b000: Reserved

0b001: PT100

0b010: PT500

0b011: Reserved

0b100: PT1000

0b101: Reserved

0b110: Reserved

0b111: CU100
Configuration parameter for channel 1. The
4PT-Templ_Cfg USINT | parameter setting is consistent with that for
channel 0.

4PT-TempO_Cfg USINT

Config Param

Configuration parameter for channel 2. The
4PT-Temp2_Cfg USINT | parameter setting is consistent with that for
channel 0.

Configuration parameter for channel 3. The
4PT-Temp3_Cfg USINT | parameter setting is consistent with that for
channel 0.

Filter parameter for channel 0. Range: 1-255. A
4PT-TempO_Filt USINT | greater value indicates better filter effect but
greater lagging.

Filter parameter for channel 1. The filter
4PT-Templ_Filt USINT parameter setting is consistent with that for
channel 0.

Filter parameter for channel 2. The filter
4PT-Temp?2_Filt USINT | parameter setting is consistent with that for
channel 0.
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Parameter name Type Description Data type
Filter parameter for channel 3. The filter
4PT-Temp3_Filt USINT | parameter setting is consistent with that for
channel 0.
Temperature offset value for channel 0.
The value has been amplified by 10 times, with
4PT-TempO0_Offset DINT . .
999 representing 99.9. Detection value = Actually
measured value + Offset value
Temperature offset value for channel 1. The
4PT-Templ_Offset DINT temperature offset value is consistent with that
for channel 0.
Temperature offset value for channel 2. The
4PT-Temp?2_Offset DINT temperature offset value is consistent with that
for channel 0.
Temperature offset value for channel 3. The
4PT-Temp3_Offset DINT temperature offset value is consistent with that
for channel 0.
4PT-TempO REAL Conversion value for channel 0.
4PT-Templ REAL Conversion value for channel 1.
- Input(T->0)
4PT-Temp2 REAL Conversion value for channel 2.
4PT-Temp3 REAL Conversion value for channel 3.
4PT-TempO_Errid UINT Fault code for channel 0. . .
Diagnosis
4PT-Templ_Errid UINT Fault code for channel 1. Dat
ata
4PT-Temp2_Errid UINT Fault code for channel 2.
(Input(T > 0))
4PT-Temp3_Errid UINT Fault code for channel 3.

® Temperature detection module-FL3203 (4TC)

Parameter name

Type

Description

Data type

4TC-TempO_Cfg

USINT

Configuration parameter for channel 0.
Bit0: Channel enabling control. (0: Disable. 1:
Enable.)
Bitl: Over-range detection enabling control. (0:
Disable. 1: Enable.)
Bit3-bit2: Reserved
Bit4: Temperature unit. (0: °C. 1: °F.)
Bit7-bit5: Channel conversion mode.
0b000: Thermocouple of type B.
0b001: Thermocouple of type E.
0b010: Thermocouple of type J.
0b011: Thermocouple of type K.
0b100: Thermocouple of type N.
0b101: Thermocouple of type R.
0b110: Thermocouple of type S.
0b111: Thermocouple of type T.

4TC-Templ_Cfg

USINT

Configuration parameter for channel 1. The
parameter setting is consistent with that for
channel 0.

4TC-Temp2_Cfg

USINT

Configuration parameter for channel 2. The
parameter setting is consistent with that for

Config Param
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Parameter name Type Description Data type
channel 0.

Configuration parameter for channel 3. The
4TC-Temp3_Cfg USINT |parameter setting is consistent with that for
channel 0.

Filter parameter for channel 0. Range: 1-255. A
4TC-TempO_Filt USINT |greater value indicates better filter effect but
greater lagging.

Filter parameter for channel 1. The filter
4TC-Templ_Filt USINT |parameter setting is consistent with that for
channel 0.

Filter parameter for channel 2. The filter
4TC-Temp?2_Filt USINT |parameter setting is consistent with that for
channel 0.

Filter parameter for channel 3. The filter
4TC-Temp3_Filt USINT |parameter setting is consistent with that for
channel 0.

Temperature offset value for channel 0. (The value
has been amplified by 10 times, with 999
4TC-TempO_Offset DINT |representing 99.9.)

Detection value = Actually measured value + Offset
value

Same as the temperature offset value for channel
4TC-Templ_Offset DINT

0.
Same as the temperature offset value for channel
4TC-Temp2_Offset DINT 1
Same as the temperature offset value for channel
4TC-Temp3_Offset DINT 5
4TC-Temp0 REAL | Conversion value for channel 0.
4TC-Templ REAL | Conversion value for channel 1.
- Input (T=>0)
4TC-Temp?2 REAL | Conversion value for channel 2.
4TC-Temp3 REAL | Conversion value for channel 3.
4TC-TempO_Errid UINT Fault code for channel 0.
4TC-Templ_Errld UINT | Fault code for channel 1. Diagnosis Data
4TC-Temp2_Errid UINT |Fault code for channel 2. (Input(T > 0))
4TC-Temp3_Errid UINT Fault code for channel 3.
® Incremental encoder input detection module-FL6112(2El)
Parameter Type Description Data type

Bit[1:0] Channel mode configuration

0b00: A/B phase quadrature mode x4
0b01: A/B phase quadrature mode x2
0b10: A/B phase quadrature mode x1
Ob11: Pulse + Direction (high level forward)
Bit[3:2] Frequency measurement period

0b00: 20ms

0b01: 100ms

0b10: 500ms

Ob11:1000ms

2El_Cnt0_Cfg UINT Config Param
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Parameter

Type

Description

Data type

Bit[5:4] Edge latch count value enabling

0b00: Disable
0b01: Rising edge
0b10: Falling edge
Obl1:Dual edge

Bit[7:6] Reserved
Bit[9:8] Consistent output pulse width for
comparison

0b00: 1ms
0b01:2ms
0b10: 4ms
0b11:8ms

Bit [11:10] DO comparison output mode

0b00: Consistent output for comparison

0b0l: Output between [Lower count limit,
Comparison value)

0b10: Output between [Comparison value,
Upper count limit]

0b11l: Reserved (Consistent output for
comparison)

Bit[15:12] Reserved

2EI_Cntl_Cfg

UINT

Bit[1:0] Channel mode configuration

0b00: A/B phase quadrature mode x4
0b01: A/B phase quadrature mode x2
0b10: A/B phase quadrature mode x1
Ob1l1: Pulse + Direction (high level forward)

Bit[3:2] Frequency measurement period

0b00: 20ms
0b01: 100ms
0b10: 500ms
0b11:1000ms

Bit[5:4] Edge latch count value enabling

0b00: Disable
0b01: Rising edge
0b10: Falling edge
Ob11:Dual edge

Bit[7:6] Reserved
Bit[9:8] Consistent output pulse width for
comparison

0b00: 1ms
0b01: 2ms
0b10: 4ms
0b11:8ms

Bit [11:10] DO comparison output mode

0b00: Consistent output for comparison

0b01: Output between [Lower count limit,
Comparison value)

0b10: Output between [Comparison value,
Upper count limit]
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Parameter Type Description Data type

® 0Obll: Reserved (Consistent output for
comparison)

Bit[15:12] Reserved

2EI_CntO_Filt UINT |CntA/B/Z/L/R Port filter parameter. Unit: 0.1us

2El_Cnt1_Filt UINT |CntA/B/Z/L/R Port filter parameter. Unit: 0.1us

Encoder resolution, number of pulses per

revolution, pulse increment between two Z pulses

2El_Cnt0_Ratio UINT

Encoder resolution, number of pulses per
revolution, pulse increment between two Z pulses
2El_CntO_PresetVal DINT |Counter preset value
2El_Cntl_PresetVal DINT |Counter preset value
Counter status feedback
Bit[0] Forward rotation flag
Bit[1] Reverse rotation flag
2EI_Cnt0_Status USINT |Bit[2] Overflow flag
Bit[3] Underflow flag
Bit[4] LO latch completion flag
Bit[7:5] Reserved
Counter status feedback
Bit[0] Forward rotation flag
Bit[1] Reverse rotation flag

2El_Cntl_Ratio UINT

]
2El_Cntl_Status USINT |Bit[2] Overflow flag
Bit[3] Underflow flag Input (T=>0)
Bit[4] LO latch completion flag
Bit[7:5] Reserved
2El_Cnt0_Val DINT |Count value feedback
2El_Cntl_Val DINT |Countvalue feedback
2EI_Cnt0_Freq DINT |Count frequency feedback Hz
2EI_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
2El_CntO_Errld UINT |Fault code Diagnosis Data
2El_Cntl_Errld UINT [Fault code (Input(T > 0))

Bit[0] Counter enabling, high active

Bit[1] Counter reset, rising edge active

Bit[2] Counter preset value writing, rising edge
active

2El_Cnt0_Ctrl USINT |Bit[3] Counter overflow flag clear, rising edge
active

Bit[4] Counter compare function enabling, high| Output (0 >T)
active (Counter enabling required)

bit[7:5] Reserved

Bit[0] Counter enabling, high active

Bit[1] Counter clearing, rising edge active

Bit[2] Counter preset value writing, rising edge
active

2El_Cntl_Ctrl USINT
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Parameter

Type

Description

Data type

Bit[3] Counter overflow flag clearing, rising edge

active

Bit[4] Counter compare function enabling, high
active (Counter enabling required)

Bit [7:5] Reserved

2EI_Cnt0_CmpVal

DINT

Counter comparison value

2El_Cntl_CmpVal

DINT

Counter comparison value

6.3.1.2 Universal EDS file

FK1300_universal_V1.0.eds: This is a universal EDS file that is used regardless of how the module

configuration changes or which master node it is compatible with. The current version in use is V1.0.

EDS has declared 6 connections:

1
2
3
4.
5
6

Exdusive Owner

Input Only

Listen Only

Exdusive Owner Diagnosis Interface

Input Only Diagnosis Interface

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 I/0 module are listed as follows.

Table 6-1 Number of bytes occupied 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
12 FL5005_1616DP 2 2
13 FL5105_1616DN 2 2
14 FL6112_2EI 34 10

For example, combination of FK1300 + FL1001_1600DI + FL3103_4PT + FL2201_0008DR

After checking the table:

FK1300:

4 bytes Input(T->0),

Parameter name: hwVersion, swVersion
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FL1001_1600DI: 2bytes Input(T>0), Parameter name: 1600DI -INO, 1600DI—-IN1

FL3103_4PT: 16bytes Input(T>0), Parameter name: 4PT-TempO0 — 4PT-Temp4
FL2201_0008DR: 2bytes Output(O>T), Parameter name: 0008DR-OUTO, Satisfy Parameter (empty
parameter)
T->0 byte T->0 parameter name
0 .
1 hwVersion
2 .
swVersion
3
4 1600DI_INO
5 1600DI_IN1
6
7
3 4PT-TempO
9
10
11
4PT-Templ
12
13
14
15
4PT-Temp2
16
17
18
19
4PT-Temp3
20
21
0->T byte 0-T parameter name
0 0008DR-OUTO
1 Satisfy Parameter (Empty parameter)

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:

#Note:

e The length of the data in the input and output process must be set correctly; otherwise a connection

202501 (V1.2) 240



INVT Flex Series 1/0 System User Guide

Communication coupler configuration

cannot be established.

e  When calculating the length of input data, please note that the FK1300 coupler occupies 4 bytes of

data.

m  Config Param configuration parameter description

The current ConfigParam field includes the configuration for 14 supported /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) 8 372330578 No
9
FL1001-1600DI 10
slotl_1600DI_Filt0 11 1000 Yes
. 12
slotl_1600DI_Filtl 13 1000 Yes
14
15
slot2_FlexIO(FL1002) 16 372330579 No
17
) 18
slot2_3200DI_Filt0 19 1000 Yes
FL1002-3200DI 20
slot2_3200DI_Filtl 1 1000 Yes
. 22
slot2_3200DI_Filt2 3 1000 Yes
. 24
slot2_3200DI_Filt3 5 1000 Yes
26
27
slot3_FlexIO(FL2002) -8 372330586 No
29
30
FL2002-0016DP slot3_0016DP_Stop_Mode0 31 0 Yes
32
slot3_0016DP_Stop_Model 3 0 Yes
slot3_0016DP_Stop_Output0 34 0 Yes
slot3_0016DP_Stop_Outputl 35 0 Yes
36
FL2003-0032DP slot4_FlexIO(FL2003) 37 372330587 No
38
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Module Configuration parameter name | Offset | Default value | Configurable
39
40
slot4_0032DP_Stop_Mode0 a1 0 Yes
42
slot4_0032DP_Stop_Model 43 0 Yes
44
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) ) 372330594 No
55
56
FL2102-0016DN slot5_0016DN_Stop_Mode0 = 0 Yes
58
slot5_0016DN_Stop_Model =9 0 Yes
slot5_0016DN_Stop_Output0 60 0 Yes
slot5_0016DN_Stop_Outputl 61 0 Yes
62
63
slot6_FlexIO(FL2103) 6 372330595 No
65
66
slot6_0032DN_Stop_Mode0 e 0 Yes
68
slot6_0032DN_Stop_Model s 0 Yes
FL2103-0032DN 70
slot6_0032DN_Stop_Mode2 = 0 Yes
12
slot6_0032DN_Stop_Mode3 3 0 Yes
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) 30 372330601 No
FL2201-0008DR 81
82
slot7_0008DR_Stop_Mode 83 0 Yes
slot7_0008DR_Stop_Output 84 0 Yes
85
FL3003-4AD slot8_FlexIO(FL3003) 36 372330625 No
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Module Configuration parameter name | Offset | Default value | Configurable
87
88
slot8_4AD_AIO_Cfg 89 97 Yes
slot8_4AD_All_Cfg 90 97 Yes
slot8_4AD_AI2_Cfg 91 97 Yes
slot8_4AD_AI3_Cfg 92 97 Yes
slot8_4AD_AIO_Filt 93 8 Yes
slot8_4AD_AI1_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_Temp2_Filt 107 8 Yes
slot9_4PT_Temp3_Filt 108 8 Yes
109
slot9_4PT_Temp0_Offset 0 Yes
110
111
slot9_4PT_Templ_Offset 0 Yes
112
113
slot9_4PT_Temp2_Offset 0 Yes
114
115
slot9_4PT_Temp3_Offset 116 0 Yes
117
118
slot10_FlexIO(FL3203) 119 372330665 No
120
slotl0_4TC_TempO_Cfg 121 129 Yes
slot10_4TC_Templ_Cfg 122 129 Yes
slotl0_4TC_Temp2_Cfg 123 129 Yes
slot10_4TC_Temp3_Cfg 124 129 Yes
slot10_4TC_TempO_Filt 125 8 Yes
FL3203-4TC B
slot10_4TC_Templ_Filt 126 8 Yes
slot10_4TC_Temp2_Filt 127 8 Yes
slotl0_4TC_Temp3_Filt 128 8 Yes
129
slot10_4TC_TempO0_Offset 0 Yes
130
131
slot10_4TC_Templ_Offset 0 Yes
132
133
slot10_4TC_Temp2_Offset 134 0 Yes
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Module Configuration parameter name | Offset | Default value | Configurable
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_A02_Cfg 143 97 Yes
slotll_4DA_AO3_Cfg 144 97 Yes
FL4003-4DA 145
slotll_4DA_AOO0_Stop_Output 146 0 Yes
147
slotl1_4DA_AO1_Stop_Output 148 0 Yes
149
slotl1_4DA_AO2_Stop_Output 150 0 Yes
151
slotl1_4DA_AO3_Stop_Output 152 0 Yes
153
154
slot12_FlexIO(FL5005) 155 372330610 No
156
. 157
slot12_1616DP_Filt0 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
slot13_FlexIO(FL5105) 169 372330614 No
170
. 171
slot13_1616DN_Filt0 1000 Yes
172
. 173
FL5105-1616DN slot13_1616DN_Filtl 172 1000 Yes
175
slotl3_1616DN_Stop_Mode0 176 0 Yes
177
slot13_1616DN_Stop_Model 178 0 Yes
slot13_1616DN_Stop_Output0 179 0 Yes
slot13_1616DN_Stop_Outputl 180 0 Yes
181
FL6112_2El slotl4_FlexIO(FL6112) 182 372330673 No
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Module

Configuration parameter name

Offset

Default value

Configurable

183

184

slot14_2El_Cnt0_Cfg

185

186

772

Yes

slotl4_2El_Cntl_Cfg

187

188

772

Yes

slotl4_2EI_CntO_Filt

189

190

Yes

slotl4_2EI_Cntl_Filt

191

192

Yes

slotl4_2El_Cnt0_Ratio

193

194

10000

Yes

slotl4_2EI_Cntl_Ratio

195

196

10000

Yes

slotl4_2El_Cnt0_PresetVal

197

198

199

200

Yes

slotl4_2El_Cntl_PresetVal

201

202

203

204

Yes

FK1300

Satisfy Parameter

205

No

For specific module configuration instructions, see 6.3.1.1 Module parameter.

FK1300 configurable parameter descriptions are listed in the following table.

Parameter

Type

Description

SLOT 1-8 Module Enable

USINT

Control bit of expansion module enabling/disabling.

Bit that controlling the enabling/disabling of the
expansion module behind the coupler. Each bit

controls the enabling/disabling of a module.

Bit7

Bit0

Controls module
8.

Controls module
1.

TRUE: Enable.

FALSE: Disable.

SLOT 9-16 Module Enable

USINT

Control bit of expansion module enabling/disabling.

Bit that controlling the enabling/disabling of the
expansion module behind the coupler. Each bit

controls the enabling/disabling of a module.

Bit7

Bit0

Controls module
16.

Controls module
0.

TRUE: Enable.

FALSE: Disable.

SLOT 17-24 Module Enable

USINT

Control bit of expansion module enabling/disabling.

Bit that controlling the enabling/disabling of the
expansion module behind the coupler. Each bit
controls the enabling/disabling of a module.
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Parameter

Type

Description

Bit7

Bit0

Controls module
24,

Controls module
17.

TRUE: Enable.

FALSE: Disable.

Control bit of expansion module enabling/disabling.

Bit that controlling the enabling/disabling of the
expansion module behind the coupler. Each bit
controls the enabling/disabling of a module.

SLOT 25-32 Module Enable USINT

Bit7

Bit0

Controls module
32.

Controls module
25.

TRUE: Enable.

FALSE: Disable.

6.3.1.3 Specialized EDS file

Based on the actual configuration, the corresponding EDS file is generated using a tool, and there is no need
to set input(T>0) size/output(O > T) size again during master node configuration.

® Instructions for generating a specialized EDS file

e Tool software: Ttools-10.exe, use version V1.0.6.2 or later.
e USBcable: Type-C
1. After the coupler is powered on, connect the Type-C cable to the computer, and then run the Ttools-10
software. See the following figure.
ol
1 1 & Lonmec 2 ower =] irs . . .
Flyrsical View {iﬂﬂccomeztfkg ‘:1: fI'SB pply first Com: COMS w ||reflesh COM || reflash view IL1ght |
IF Setting
Mac Setting
Firmware Burning
EDS export Please reflash this View first.
W
£ >
Clear
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2. Click refresh COM and refresh view. See the following figure.

B8 Ttools-10 V1.0.6.3 — O

Physical View {gfzﬁiitfi; t‘; ﬁg;er supply first. |COM5 « |reflesh COM | reflash view = Light

IP Setting
Mac Setting

Firmware Burning

EDS export

xﬁﬂﬂiﬁﬂia4
:13?33@537 ) -

444994444

wmwwv&iﬁws@ 755 5
EIP 08DR 4DA 4TC 16160F ZEI 3201 16161]}[ OSDR 321]N 32DI

3. Click the buttons shown in the following figure for EDS file generation.

)

Physical View Ii};rc““;‘::;t:if ':':' fé';" supply first « reflesh COM  reflash view Light
\ CO! g to U

IP Setting

Mac Setting

Firaware Burniy

R TR R W PR PR

vu\}ﬂr Name: shenzhen INVT electronic co.,1ltd

N\
Vendcr\(xt 90 =
Product Name: ‘[71{13@ ]
Product Code: 1501 i -
MajRev: ! \:\\‘-H*

Minker: [ :

< >

#Note: Distinguish non-configured EDS files by modifying the product code.

Two files are generated:

e  FK1300.eds: Specialized EDS file.

e FK1300_lO.excel: 10 mapping table for easy querying of parameter offset addresses.

Description of a parameter name in the document: Slot name + Module name + Parameter name; you can
know the slot and module type according to the name.

For example:

e slotl_1600DI_INO: slotl is the first slot counted from the coupler end is , the module is 1600DI, and the
parameter is INO.

o slotl0_4TC_TempO: slotl0 is the tenth slot counted from the coupler end, the module is 4TC, and the
parameter is TempO.
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B —

O 0~ & WK

IO mapping table description:

A

{FL1001-1600DI

|FL1002-3200DI

|FL5105-1616DN

|FL5005-1616DP

|FL3203-4TC

[ Param ]

slotl_1600DI_INO
slotl_1600DI_IN1
slot2_3200DI_INO
slot2_3200DI_IN1
slot2_3200DI_IN2
slot2_3200DI_IN3
slot3_1616DN_INO
slot3_1616DN_IN1
slotd_1616DP_INC
slot4_1616DP_IN1

slotl0_4TC_TempO

slotl0_4TC _Templ

slotl0_ATC _Temp?2

slotl0_4TC _Temp3

slotll_4PT_TempO

| Input ”Configl IOutputl

)]

Bvte no.

According to the byte sequence number, you can know the offset address and the number of bytes

occupied.

There are a total of three tables as follows:

e Input: Input process data

e  Output: Output process data

e Config: Configuration data

Parameter description

See 6.3.1.1 Module parameter for the specific module configuration description.

6.3.1.4 Object information

The object information can be obtained/configured through UCMM using the Get Attribute Single (0x0OE) and
Set Attribute Single (0x10) services. Common object information is listed in the following table.

Data object Class | Instance | Attribute Service Remarks
Bytes 0-1: Number of Act
num modules
Couplerinformation | 0x04 0x68 0x03 OxOE Bytes 2-3: Hw version

Bytes 4-5: Sw version
Bytes 6-7: Fpga version

202501 (V1.2)

248



INVT Flex Series 1/0 System User Guide Communication coupler configuration

Data object Class | Instance | Attribute Service Remarks
Bytes 0-31: Slot 1-32
module type

Module does not exist: 0x00
FL1001-1600DI: 0x12
FL2002-0016DP: Ox1A
Module configuration | 0x04 0x69 0x03 OxOE FL2102-0016DN: 0x22
FL2201-0008DR: 0x29
FL3003-4AD: 0x41
FL4003-4DA: 0x49
FL3103-4PT: 0x61
FL3203-4TC: 0x69

Slot 1 module info 0x04 0x70 0x03 Ox0E .
Bytes 0—1: Hw version
0x04 0x03 Ox0E Bytes 2-3: FPGA version
Slot 32 module info 0x04 Ox8F 0x03 OxOE y '
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 OxOE, 0x10 |-
Subnet mask 0x04 0x93 0x03 OxO0E, 0x10 |-
Gateway 0x04 0x94 0x03 OxO0E, 0x10 |-

6.3.2 KV STUDIO configuration description

6.3.2.1 Preparation
e PLC:KV-8000
e Computer: Pre-installed KV STUDIO software
e network cable, power supply, coupler, module

The list is as follows:

Type Model Qty Slot
PLC KV-8000 1 -
Coupler FK1300 1 0
FL1001(1600D) 1 1
FL2002(0016DP) 1 2

10 module

FL1002(3200D) 1 3
FL2002(0016DP) 1 4
Bottom cover Bottom cover 1 5

Device configuration file (choose one from two options; this example uses a universal EDS file)
e Universal EDS file: FK1300_universal_V1.0.eds
e  Specialized EDS file: FK1300.eds that is generated using the Ttools-10 software.

For hardware configuration and connection, see the requirements and operations described in chapters 4
Installation and 5 Wiring.
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6.3.2.2 Project establishing

Step 1 Open KV STUDIO software, choose File > New Project, enter information such as Project name and
PLC model, and click OK on the pop-up interface.

Project name(M) Pl C model(K)
|F'K13U[]Test K\-3000 v
Puosition(P)
| D\Projectikvs Refer(S)...
Comment(C)
Detail(Dy)... Ok Cancel
Step2 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)

Step3 ClickYes.

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 KV-8000. Ensure it is in the same network segment as PK1300.

| &= Unit Edito 8|
|
|
| File(F) Edit(E) Convert(P) View(V) Option(0) Window(W) Help(H)
1
e @ il Rl o AR @
Unit |
unit(1)  Setup unit(2) |
JE 7 o of Bz Ep {01 KV-8000
El Function ~
Socket function Not used(*)
R30000 El Base
Leading DM No. DM10000
Num of DMs 230
Leading relay... R30000
, .
Setting metho... Fixed IP addre._.
IP address I 192 .168. 1 . 10
Subnet mask 255.255.2585.0
Default gateway 0.0.0.0
v
IP address
To set up IP address. (setting range: 0
to 255 for each network segment)
|
n
Process Row No. Code Message
M 4 » » “\Message / H
|Editor Line:1, Col:1 | oK Cancel Apply
Step 5 Double-click the unitin the red box to configure the network.
[ ]
File(F) 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)
Y H2ABEMLO B s - BFABPAH%ESEE fELRERYR we e
= ] = Eg BB Editor * | Comments Comment 1 -
Frojsot o X | Main X
1 2 B 4 5 6 7 8
Etherffet/IP  R30000 DM10000
00001
00002
00003
00004
00005
Froject Library
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Step 6 Click Manual, enter the EtherNet/IP settings interface, and click EDS file to add an 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(&)

R

File(F) Edit(E) Settings(S) View(V) Convert(C) ‘ommunication(N) Tool(T) Help(H)

¥ @ % B CRAOY il @

EtherNet/IP unit 2

Unitlist(1) | Unit setting(2) | Search unit
A A

=

~

5 {8 KV-EP02

@ KV-N16ER
{3 KV-N16ET*
[ KV-N16EX
b KV-N3AM
[ KV-NSER
8 KV-NSET*
[ KV-NSEX
I xv-nRFYE

<

KV-5500[1.1]
KV-5500 CPU Unit

Output 2
T Item Verification... | Verification...
4 > ¥ \Message) Verity {Setup list/ I

Editor OK Cancel

Step 7 Select FK1300_universal_V1.0.eds and then click OK.

The icon specified for EDS file could not be found.
FK1300_universal_V1.2 eds

() Selecticon file(3)

(® Use defaulticon(D)
OK Cancel

After successful adding, the interface shown in the following figure appears.
N

Fille(F) Edit(E) Settings(S) View(V) Convert(C) EDS file(D) Communication(N) Tool(T) Help(H)
- @ %8 B CRAW Wi 0

4 5 EtherNet/IP unit 2
Unit list(D) | Unit setting(2
AW | 5 LS

Rev.|EDS fil...|A

s AS300N 1.1 [AS300 E...

i@ as 1.1 AS300 E...

3 AS’ 1.1 |AS300 E...

5 AS324MT 1.1 |AS300 E...

i AS332p 1.1 [AS300 E...

o AS332T 1.1 |AS300 E...
=/ HMS Industrial N...

B Fr1300 1.1 |EDS-Fil. .

Tnovance

5 HSU 1.1 HSU

shenzhen INVT el...

&6 TS600 1.1 TS600 E...
< >
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Step 8 Double click FK1300, change the corresponding IP to the actual IP of the coupler, and add the

device to the configuration.
N
File(F) Edit(E) Settings(S) View(V) Convert(C) EDS file(D) Communication(N) Tool(T) Help(H)
- @& B cRaw bl

EtherNet/IP unit s
Unit list(1) ||‘- earch uni
i | 5E 57 |LaE
Unit name Rev.|EDS fil...|A
B AS300N 1.1 AS300 E
[ as320p 1.1 |ns300 E
[ AS320T AS300 E
4 AS324MT AS300 E
B AS332P AS300 E
EHAS332T 1 AS300 E
Mode address(A) 1 i HMS Industrial N...
IP address(l) 192 168 =
— % H5U 1.1 |HSU
onnection name
- shenzhen INVT el...
1:Exclusive Owner Sl shenzhen e
fm TS600 1.1 |TS600 E...
< >
Cancel FE1300[1.11
EDS-File for INVI EtherNet/IF Coupler Module
Output [
... Trem 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, click Setup
parameter, and set the correct T>0 and O->T sizes.

- |
File(F) Edit(E) View(V) Prograr-as

7 Connection list(L)

q 8
File(F) Edit(E) Settings(S)

Teojectl ¥ AWM D X6

View(V) Convert{C) EDS file(D)

hBY CRAW ki

Verificatio

essage Verify ASetup list,

Connection Application type

Exclusive Owner IN_107.0UT_106]

No
1

benan

|
Parameter(P) FK1300 1 =+
S
Add(A) Delete(E) No. Parameter Setvalue Attribute | A
Connection name(C) Exclusive Owner //' 0001 EDS type =
Time out(T) RPIM16 v (IN:800.0ms / OUT800 Ur/nx)/
Refresh F Normal hed
efresh priority(F) = 1000 RW
Setup parameter(P). ‘Assign device(D). ~ 1000 RW
IN (input from adapter) e SE2a30:HEEIEI0R b
i i 0011 1000 RW
Ci i Point-to-point i
oo s - 0012 FL1002-3200D1: Filtt 1000 RW
Connection point IN_107 - = 13 FL1002-3200DL:Fil2 1000 RW
7 4 FL1002-3200DL:Filt3 1000 RW
Dat 252 ora 01
ara. (2|t 0015 FL2002-0016DP 372330586 FL20.. R Y
Send trigger Cydiic e ==
z Description
RPI (communication cycle) |50.0 ms (2.0t0 10000.0ms) Default valie 504
= 7 Range 4 10 504
Production inhibit time = ‘ ms 7 Current set 504
o vale
OUT (output to adapter) g Remarks
Connection type Point-to-point L2
Connection point OUT_106 v
252 £
Detastze 4] wra Restore to default(D) oK Cancel
RPI (communication cycle) |50.0 ‘ ms (2.0 to 10000.0ms) T
[ Keep consistent with IN Editor oK Cancel Apply
=
oK Cancel I
| Cancel || Apply || 4 v
< use
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Setup parameter X

;C Parameter(P) FK1300 i

o [N ] Parameter | Setvalue | Attribute | A
0001 EDS type - Universal EDS R

=

0003 InputT-=0 Size

0004 OutputO-=T Size
0007 FL1001-1600D1
0008 FL1001-16000DI: Filtd
o 0009 FL1001-160001: Filt1
0010 FLA002-3200D1
0011 FL1002-3200D!: Filtd

=

q

0013 FL1002-3200D!1: Filt2
0014 FL1002-320001: Filt3
tri 0015 FL2002-0016DP

3z

| 0012 FL1002-3200DI: Filt1 {1

372330578 :FL10.. R
1000
1000
372330579 1 FL10...
1000

FHEREE

13

M | Description 077 filt param
Default value 1000
cti | Ranee 1ta BEBIE
| |Gurrent set 1000
o | value
3¢ |PRemarks
3¢
3z
of Restore to defaut(D)| | ok | cancel |
[“]Keep consistent with IN

Assign soft elements by referring to Table 6-1 based on the actual IO module configuration.

Automati Man
T>0size | 0->T size uto at.csoft . anual .
Type Model Slot element assignment | assignment (bit
(Bytes) (Bytes)
(word access) access)
FK1300 0 4 0 WQ00, W01l -
FL1001(1600D) 1 2 0 W02 R78000-R78015
10 FL2002(0016DP) 2 0 WO06 R78400-R78415
modulel 1 1002(32000) | 3 4 0 W03, W04 R78100-R781L5,
’ R78200-R78215
FL2002(0016DP) 4 0 2 WQO7 R78500-R78515

Step 10 Soft element assignment: choose manual or automatic. See the preceding table for corresponding
module parameters.

Automatic assignment:

Device assignment settings # Device assignment settings b

IN nput from adapter)  QUT foutput to adapter) IN input from adapter)  QUT {output to adapter)

Assignmert settings Assignment settings

§ . IN_107 [5 Word] i X QUT_106 [2 Word]
(®) Auto assigniA) (O Bit device(B) Offsel | Assignment Name ®) Auto assign(A) O Bit device(B)
(O Manual assign(M) @ Word device(W) 0 (O Manual assign(M) (®) Word device(W)
Device assign arata(D) ; xg; Device assign area(D)
Leading Size (word) 3 wo3
4 W04

Set(S)...

Delete(E)

Reg to assign area(R)... Set(S)...

Delete(E)

Rea to assign area(R)...
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Manual assignment: Use the unit of R.

De X Device ent se s %

IN finput from adapter)  QUT (output to adapter) IN (input from adapter) OUT (output to adapter)

Assignment seftings I a—_ g“ﬂ’“e"‘_se‘;ggs R OUT_106 [2 Word]

O Auto assign(#) Bit device(B) Offsst | Assignment Name ° ass'gn_ i Ema_‘ - Offset | Assignment MName

(®) Manual assign(M) Word device(W) 0 R73000 ® Manual assign{M) Word device(W) 0

- 1 R78600
Device assign area(0) ; E;S;gg Device assign area(D)
Leading Size (word) | Offset 3 R73300 Leading 8ize (word) | Offset
Ml R78000 5 o 4 R78400 #1 2 0
Set(S).. Delete(E) Reg to assign area(R)... Set(S). Delete(E) Req to assign area(R).

Step 11 Set RPI.

Step 12 After setting is completed, click OK to enter the download verification.
6.3.2.3 Configuration download and verification

Choose Monitor/Simulator (N) > PLC Transfer > Monitor Mode (C), and click Execute to download to the
PLC.

File(F) 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)

THBENBE SR O Ry [eFarcgwmamE toenigr s
= 2 E -} 5 Bl : editor - : Comments Comment 1 -
x

=7 Unit 7.':—:'% program [Communication destination -8000, route: USB] )(7

L) 0 _ 1 ; K

Trnsir femsi
: fiem
00001 Unit setting info

Global device comments
Global variable

Structure

CPU system setting
Program

Operation recorder sefting
Device default info
Loggingfrace setfing info
Ethernetiserial function setting info
File Register sefing

User decument
Pasitioning unit parameter
Camera setling

Data utilization setting

00002

module 00003

FENENEEAEEEEEEEIE

— Selectall(S) = Cancel all{D)

|

Output

Start writing to FLC. [ Clear programivariable in PLC{Q)

ode(P)

R

Cancel(C)

<

]Cmut Output
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At this time, the PK1300 indicator lights PWR and MS_R are steady on in green.

File(F) Edit(E)
2 |

View(V) Program(M)

ST/Script(S)

Convert(A)

Y T —

2EERTHRE @

> (m]
Main X

Monitor/Simulator(N)

Debug(D)
Q= E

Operation recorderf/Replay(R) Tool(T) Window(W) Help(H)

00001

00002

00003

00004

2 H

==
tEERE

BTRibE

d moduls
module

oy B E B Bg S

A Nahualfl Anerstion racardacRenlaud®l TaalTi AAiedawlil He|p(H)

Device | Current value Display format Comments A
R78312 - 1-bit BIN KV-B000[0] . FK1300[1]IN_107[60]
R78313 - 1-bit BIN KV-B000[0] . FK1300([1]IN_107[61]
n78314 - 1-bit BIN KV-B000[0] . FK1300[1]IN_107[62]
RT2315 - 1-bit BIN KV-8000[0] .FK1300([1]IN_107[63]
RT2400 - 1-bit BIN KV-8000[0] .FK1300([1]IN_107[64]
R72401 - 1-bit BIN KV-B000[0] . FK1300([1]IN_107[65]
R72402 - 1-bit BIN KV-B000[0] . FK1300([1]IN_107[66]
R78403 - 1-bit BIN KV-B000[0] .FK1300([1]IN_107[67]
RTE404 - 1-bit BIN KV-B000[0] .FK1300([1]IN_107[68]
RTE405 - 1-bit BIN KV-B000[0] . FK1300([1]IN_107[69]
RTE406 - 1-bit BIN KV-8000[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-B000[0] .FK1300[1]IN_107[73]
RT2410 - 1-bit BIN KV-8000[0] . FK1300([1]IN_107[74]
R7E411 - 1-bit BIN KV-8000[0] . FK1300[1]IN_107[75]
R78412 - 1-bit BIN KV-B000[0] . FK1300[1]IN_107[76]
R72413 - 1-bit BIN KV-B000[0] . FK1300[1]IN_107[77]
R78414 - 1-bit BIN KV-B000[0] .FK1300[1]IN_107[7&]
RT2415 - 1-bit BIN KV-8000[0].FK1300[1]IN 107[79]
RTE500 - 1-bit BIN KV-8000[0] . FK1300[1]0UT_106[0]
R78501 - 1-bit BIN KV-8000[0] . FK1300[1]0UT_106[1]
R78502 - 1-bit BIN KV-B000[0] . FK1300[1]0UT_106[2]
R78503 - 1-bit BIN KV-B8000[0] . FK1300[1]OUT_106[3]
R78504 - 1-bit BIN KV-B000[0] . FK1300[1]OUT_106[4]
RTE505 - 1-bit BIN KV-8000[0] . FK1300[1]0UT_106[5]
RTE508 - 1-bit BIN KV-8000[0] . FK1300[1]0UT_106[6&]
R78507 - 1-bit BIN KV-B000[0] . FK1300[1]0UT_106[7]
R78508 - 1-bit BIN KV-B000[0] . FK1300[1]OUT_106[8&]
R78509 - 1-bit BIN KV-B000[0] . FK1300[1]OUT_106[9]
RTE510 - 1-bit BIN KV-B000[0] . FK1300[1]0UT_106[10]
R78511 - 1-bit BIN KV-B000[0] . FK1300[1]0UT_106[11]
R78512 - 1-bit BIN KV-B000[0] . FK1300[1]0UT_106[12] s
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Automatic soft element configuration:

File(F) 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)

2 H @ || B |use - o B E
LEER BTRBE@e)n S o m [EES -  comments Comment 1
il t Main X

oy B Y E BR | B

Device Current value |Display format Comments A

0 DEC 16BIT KV-8000[0] . FR1300[1]IN_107[0]
WOl 0 DEC 16BIT KV-8000 [0] . FK1300[1]IN_107[1]
w0z 0 DEC 16BIT KV-8000[0] . FK1300[1]IN_107[2]
W03 0 DEC 16BIT KV-8000 [0] . FK1300[1]IN_107[3]
W06 0 DEC 16BIT KV-8000[0] . FK1300[1]0UT_106[0]
wo7 0 DEC 16BIT KV-8000[0] . FK1300[1]0UT_106[1]

00002

00003

00004

6.3.3 RSLogix5000 configuration description

6.3.3.1 Preparation
e PLC:Rockwell 1769-L36ERMS LOGIX5370 SAFETY
e  Computer: Preinstalled with STUDIO 5000 software
e network cable, power supply, coupler, module

The list is as follows:

Type Model Qty | Slot
Rockwell
PLC 1 -
1769-L36ERMS LOGIX5370 SAFETY
Coupler FK1300 1 0
FL1001(1600D) 1 1
FL2002(0016DP) 1 2
10 module
FL1002(3200D) 1 3
FL2002(0016DP) 1 4
Bottom cover Bottom cover 1 5

Device configuration file (choose one from two options; this example uses a universal EDS file)
e Universal EDS file: FK1300_universal_V1.0.eds
®  Specialized EDS file: FK1300.eds that is generated using the Ttools-10 software.

For hardware configuration and connection, see the requirements and operations described in chapters 4
Installation and 5 Wiring.
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6.3.3.2 Project establishing

Stepl Use a printer cable or Ethernet cable to connect the computer and the PLC, open Studio5000
software, right-click the File option, and then click New.

& Logix Designer - INVTS [1763-L36ERMS 31.11]*
Bl - =] + % % s R 3 v

EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELP
i e .
® & O R S (1) SR (B2 2

2 Open Ctrl+0 .
e k b MoEdits 3 safetyUrlocked B0 Favorites” AddOn Sately Alrms BR  TmerCounter INnpubiC

d 4
W Save cirl+s
o Save As...

New Component 3

Import Component 4
Compact

Page Setup...

Generate Report...

Print 3
Print Options.

1INVTS ACD
2 ABB.ACD
3INVT.ACD
4INVTLACD

Step2 Select the correct PLC model, fill in the project name, and click Next.

5 New Project .?(-.
Project Type Search
5 Logix 4 [Compact GuardLogix® 5370 Safety Controller| -
J Vi 1769-L30ERMS  Compact GuardLogix® 5370 Safety Control
ew

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

L] (]
Mame(A): |
Location(L): DADLR A | Browse(R)
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Step 3 Add the EDS file. Click TOOLS > EDS Hardware Installation Tool. The following interface appears.

V¢ q |
Rockwell Automation’s EDS Wizart X

Welcome to Rockwell Automation's EDS
Wizard

The EDS Wizard allows wou to!

- register EDS-based dewices.

- unregister a device.

- change the gzraphic images associated with a
- create an EDS file from an unlmown device.

- upload EIS file(s) stored in a device.

Tao contirme click Fext

T—Em |  mE |

Step4 Click Next to proceed to the next page, choose Register an EDS file(s), then click Next again to
enter the interface shown below. Choose the path of the EDS file we want to install.

Rockwell Automation's EDS Wizard i SIS S

Registration
Electronic Data Sheet file(s) will be added to your system for use in Rockwell Automation
applications.

' (¢ Register a single file
(" Register a directory of EDS files [~ |

Named:
[C: \Users\Administrator'\Desktop\FK1300_universal V1.0, eds Browse. .. I

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

I < Back(B) Next(N) > Cancel
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Step5 Keep clicking Next until OK.
Step 6 Right-click Ethernet and choose New Module.

A Controller tsds
<7 Contrcller Tags
Controller Fault Handler
Power-Up Handler
V] Tasks
4 &% MainTask
P L MainProgram
4 (D) SafetyTask
P L SafetyProgram
Unscheduled

4 Motion Groups
Ungrouped Axes
3 Assets

T Logical Model
a 1/0 Configuration
4 71769 Bus
1 [0] 1769-L36ERMS tsds
4 £z Fthernet
o 1769-136

teds

Step 7 Double click FK1300 to add the device to the configuration.

[ pr— -~
Select Module Type —

Catalog ‘Module Discovery I Favorites
Module Type Category Filters o Module Type Vendor Filters i
Analog AEE, Ine. L]
CIF Motion Conwerter Advanced Energy Industries, Inc
Communi cation DEFIHOX
Communi cations Dialight
Communications Adapter EndresstHauser i
- an =
¥ Catalog Fumber Deseription Yendor Category -
1783-M510T plus 4-... 22 Port managed swiich Roclwell Au. Communications Adapter
1783-M510T plus &- 22 Fort managed switch Roclwell Au Communications Adapter
1783-M510T plus tw... 15 Fort managed switch Roclwell Au Communications Adapter
1T83-HATR 1TE3-HATR Roclwell Au Communications Adapter
1783-RM506T plus 4... 10 Port managed switch Roclwell Au Communications Adapter
1783-RM506T plus 4... 18 Port managed switch Roclwell Au Communications Adapter
1T83-EM306T plus & 16 Fort managed switch Roclwell Au Communications Adapter
1TE3-EMS06T plus t... 14 Fort managed switch Roclwell Au Communications Adapter
17683-EM510T plus 4... 14 Port managed switch Roclwell Au Communications Adapter
1783-RM510T plus 4... 22 Port managed switch Roclwell Au Communications Adapter =
1783-RM510T plus 8... 22 Port managed switch Roclwell Au Communications Adapter
1T83-EME10T plus t... 18 Port managed swiich Roclwell Au. Communications Adapter
EthernetIF_Coupler... EIF_Coupler_FK1300-1 HMS Industr Communications Adapter
EthernetIP Coupler... EIP Coupler FK1300-2 HMS Industr Communications Adapter
EthernetIF Coupler EIP_Coupler FE1300-3 HMS Industr Communications Adapter
FE1300 00 HME Industr Communications Adapter L
21 of 583 Module Types Found
[[]Close on Create [ Create ] [ Close ] [ Help ]
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Step 8 Set FK1300 name and IP address, and then click Change.

37 New Module T ———————\—-—\

General” |Cnnnection | Module Info I Intemet Protocaol | Part Configuration I Network|
Type: FK1300 FK1300
Vendor: HMS Industrial Metworks AB
Parent: Local
Name: test Ethemet Address
Description: 5 () Private Network: 192.168.1.
@) |P Address: 192 168 . 1 . A
) Host Name:
b |
|
Module Definition |
Revision: 1.001 |
Blectronic Keying: Compatible Module !
|
| Connections: Exclusive Owner |
|
|
|
Status: Creating [ oK ] [ Cancel l [ Help |

o — _— s [ — .

Step 9 Modify the input(T->0) size and output(O->T) size.

i Module Definition® g|
Revision: 001 =

Electronic Keying: [Compatible Module v}
Connections:

Name Size

Exclusive Owner l;z:;ut 13 %‘ISINT

[ ok ][ cacal | [ Hep |

Assign soft elements by referring to Table 6-1 based on the actual IO module configuration.

Type Model Slot T->0 size (Bytes) 0->T size (Bytes)
FK1300 0 4 0
10 FL1001(1600D) 1 2 0
module FL2002(0016DP) 2 0 2
FL1002(3200D) 3 4 0
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Type Model Slot T->0 size (Bytes) 0->T size (Bytes)
FL2002(0016DP) 4 0 2

e Input(T->0) Size: 10
®  Output(O->T) Size: 4

Step 10 Click OK > Yes > OK > Close.

6.3.3.3 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.

@ Logix Designer - INVTS [1769-L36ERMS 3111

Do W e X > % % o TR (o G

FLE EDIT VIEW SEARCH LOGIC COMMUNICATIONS TOOLS WINDOW HELP

I RUN

= oK S| ramiussus 3 EE R = | LR SR O g O r
ST offiine B, NoForces b NoEdis 2 SafetyUrlocked 0§ 4 » Favorites  AQ@-On  Alarms Bi TmerCounter mpulOupl ¢

PR &

4 1 SafetyProgram
< Parameters and Local Tags [ we |
L@ MainRoutine
Unscheduled
4 ] Motion Groups

u L
ngrouped Axes T

Path in Project: <none> Accum 0%

4 /0 Cenfiguration

If the following interface appears, set the gear of the PLC controller to REM or PROG mode.

Download @

Download offline project 'TNVTS' to the controller.

1
- Connected Controller:
Mame: INVTS
Type: 1769-L36ERMS /A Compact GuardLogix® 5370
Path: USBY16
Serial Mumber: 60B239C3
Security: Mo Protection

1 The keyswitch is in the RUN position. Move 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 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)
have been properly loaded before pladng the controller into run
mode.

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

nload [ Cancel ] [ Help ]

Then click Download again to complete the download successfully.

b Assets G Timer T El
¥, Logical Model s USB\16 [ setprojectrath | Preset 5004 DN

-

Who Active (RSLinx Classic) o -5 ]
4 .| Controller INVTS 3 oV =7
c e e
< Controller Tags Autobrowse Refiesh Source 0 Source 100
Controller Fault Handler " R R
Power-Up Handler ==, Wor .statmm 0105602HLT Go Orline Dest Freg¢ Dest SlepFrg
4 o] Tasks 25 Linx Gateways, Ethernet
4 £ MainTask 25 AB_ETHIP-1, Ethernet
4 1 MainProgram &5 AB_ETHIP-2, Ethernet .
3 Parameters and Local Tags £9 AB_VEBP-1, 1789-A17/A Virtual Chassis - 1
Update Firmuare. . u
1 MainRoutine R
4 O SafetyTask @ 16, 1769-L36ERMS LOGIXS37D SAFETY, INVTS

M2

MO
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At this time, the PK1300 indicator lights PWR and MS_R are steady on in green.

Download

Download offline project 'TNVTS' to the controller.

Connected Controller:

Name: INVTS

Type: 17691 36ERMS/A Compact GuardLogix® 5370
Path: USB\15

Serial Number:  60B289C3

Security: Mo Protection

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

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.

DAMGER: 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)
have been properly loaded before pladng the controller into run
mode.

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

lDownIoadI [ Cancel ] I Help I

To view the data: choose Menu > LOGIC > Monitor Tags.

Scope: [Elsds
Name
4 testC
b testC.Data

4 test]
—

4 testlData
b testl.Data[0]
b testlDatall]
b test1Data[2]
b test1Data[3]
b test1Datal4]
b test1Data[5]

4 test:0.Data
b test:0.Data[0]
b test:0.Data[l]
b test:0.Data[2]
b test:0.Data[3]

<7 Contraller Tags - tsds(controller)

~ Show: Al Tags

test.ConnectionFaulted

Value

B8

- T

# Force Mask « Style |z= ~ DataType Class
[ fd _005AFKI300_A4897... Standard
£ {.} Decimal SINT[206] Standard
£ [ _005AFK1300_CB1EC... Standard
0 Decimal BOOL Standard
£} {...} Decimal SINTIS] Standard
0 Decimal SINT Standard
0 Decimal SINT Standard
0 Decimal SINT Standard
0 Decimal SINT Standard
0 Decimal SINT Standard
0 Decimal SINT Standard
£ £} _005AFK1300_AABY4... Standard
£ {u} Decimal SINTE4] Standard
0 Decimal SINT Standard
0 Decimal SINT Standard
0 Decimal SINT Standard
0 Decimal SINT Standard

e Test: When FK1300 is loaded, enter Name.

e test:C: Configuration information

e test: l: Input process data

e  test:0: Qutput process data

6.3.4 CODESYS configuration description

6.3.4.1 Prep

Hardware environment:

aration

® One computer pre-installed with CODESYS V3.5 software

® Network cable and power module model should be configured according to the actual situation.

The listis as follows:

Description

Constant

Type

Model

Slot

PLC

CODESYS Control WIN V3 — x64 SysTray software
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Type Model Slot
Coupler FK1300 0
FL1002-3200DI 1
FL2103-0032DN 2
FL3203-4TC 3
FL3003-4AD 4
FL4003-4DA 5
FL6112_2EI 6
I/0 module FL1001-1600DI 7
FL5005-1616DP 8
FL5105-1616DN 9
FL2201-0008DR 10
FL3103-4PT 11
FL2003-0032DP 12
FL2002-0016DP 13
Bottom cover Bottom cover 15

Device configuration file (Choose one from the two)
® Universal EDS file: FK1300_universal_V1.0.eds
®  Specialized EDS file: FK1300.eds that is generated using the Ttools-10 software.

For hardware configuration and connection, see the requirements and operations described in chapters 4

Installation and 5 Wiring.
6.3.4.2 EDS file installing

Install the EDS device descriptor file (FK1300_universal_V1.0.eds).

Open the CODESYS software, choose Tools > Device Repository, click Install,
FK1300_universal_V1.0.eds to install. See the following figure.

| &

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

Installed device descriptions

String for a fulltext search Vendor: | <All vendors> v Install...

Name Vendor VA Uninstall
+-€AN CANbus B
+- &ifl CANopen
+- g EtherCAT
+ - HB Ethernet Adapter
= == EtherMet/IP

+ - HB Ethernet Adapter

+- = EtherNet/IP Local Adapter

4 = EtherMNet/IF Module

= == EtherMNet/IP Remote Adapter
m Easy Inovance I Details...
m FK1300 shenzhen INVT electronic co.,ltd I
m Generic EtherMet/IP device 35 - Smart Software Solutions GmbH
m H5U Inovance I
I Urzo-FBCEP-ECO Weidmueller Interface ]

+ = EtherMNet/IP Scanner

+- {7} Home&Building Automation v
g >

Close

and select
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6.3.4.3 Project establishing

1. Click File and choose New Project.

2. Add Ethernet.

Step1 Startthe PLC: CODESYS Control Win V3 - x64 SysTray.

Step2 Double click Device (CODESYS Control Win V3 x64) in the left navigation tree, and then click Scan

Network.

Step 3 Select the device, click Scan Network, and select the network path.

4 8 MarTask (EC-Taskz)
- @ etheret e
2 Eshtiet 5 _Scarmer ErtedP Scanner)

Symbal Aights

EC Objects
Task Deployment
Status

Infarmation

Your davice can be secured, Lsarn more

Messages -Total 0 eroe(s), O wamingis), 2 mesage(s)

Desices - [0 0erors) [© 0wa

Step4 Click OK to enter the interface as shown in the following figure. The network is in activated state.

Communication Settings

Applications

Backup and Restore

Files

Log

PLC Settings

PLC Shell

Users and Groups

Access Rights

Symbol Rights

IEC Objects

Task Deployment

Status

Information

Scan Metwork... | Gateway v  Device +

Gateway
v| [0t (active) v|
IP-Address: Device Name:
localhost 0108942-5HM
Port: Device Address:
1217 001E
Target ID:
0000 0004
Target Type:
4096
TargetVendor:

Your device can be secured. Learn more...

35 - Smart Software Solutions GmbH

TargetVersion:
3.5.15.40
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Step5 Choose Device (CODESYS Control Win V3 x64) from the left navigation tree, right-click and choose
Add Device.

Step 6 Choose EthernetIP > Ethernet Adapter > Ethernet. See the following figure.

_ﬂjF:: Dlevice

MName |Eﬁ1ernet_1

Action

(®) Append device (O) Update device

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

+

+

Mame Vendor Version  Description

+ m Miscellaneous

= ﬂj Fieldbuses

CAN CANbus
aels EtherCAT
BB Ethernet Adapter
ﬂi Ethernet 35 - Smart Software Solutions GmbH 3.5.15.0 Ethernet Link.
“— EtherMet/TP
ﬁ Home&Building Automation
Niili Modbus
Profibus

# Profinet 10

B carrne

Group by categary [ | Display all versions (for experts only) [ | Display outdated versions

@

Name: Ethernet

Vendor: 35 - Smart Software Solutions GmbH

Categories: Ethernct Adapter, Ethernet Adapter, Ethernet Adapter, Home&Building Automation
Versiom: 3.5.15.0

Order Number: -

Description: Ethernet Link.

o

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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Step7 Choose Ethernet (Ethernet) from the navigation tree on the left, right-click and choose Add
Device.

Step 8 Choose EtherNetIP > EtherNet/IP Scanner > EtherNet/IP Scanner. See the following figure.

Mame |Eﬁ'|erNet_IP_Scanner_1

Action

(@) Append device () Insert device (") Update device

|S1J'ing for a fulltext search | Vendor | zall vendors= ~

Mame Vendor Version [ &
= ﬂj Fieldbuses
= == EtherMet/IF
+ - = EtherMet{IP Local Adapter
= == EtherMet{IP Scanner
m EtherMet/IP Scanner 35 - Smart Software Solutions GmbH 3.5.15.10 E

+ - Ml Modbus
£

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 Number: 1 had

Description: EtherMet/TP Scanner

Append selected device as last child of
Ethernet

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

I Add Device I Close

Step9 Configure EthernetIP. Double-click Ethernet (Ethernet) in the left navigation tree to open the

configuration window. On the General tab, click the right side of Interface and select the network
adapter, as shown in the following figure.

Devices > X [{ peviee (] Ethernet x

=3 Uhtitled3? =
. General
= [7) Device [connected] (CODESYS Control Win V3 x64) Interface |:| EI
= [l pLC Logic 1™ Log
=1L} Application

i) Library Manager
[¥] PLc_PRG (PRG)
=88 Task Configuration
=2 ENIPScannerIOTask (IEC Tasks)

1P address 12 .18 . 0 . 1
e Subnet mask 255 . 255 . 255 . O
Defaultgatewsy | 0 . 0 . 0 . 0

Ethernet Device 1/0 Mapping !

Ethemet Device IEC Objects |
&) EtherNet_IP_Scanner.IoCyde nterfaces

= ENtPScannerServiceTask fIEC-Tasks) Information
&) EtherNet_IP_Scshner. ServiceCydie
+ - MainTask (IECFésks)
= [ Ethemet Ethernet) ]
[ Ethernet_IP_Scanner (EtherNet/IP Scanner)

0.0.0.0

Virtualkox Host—Only Network |VirtualBoex Host—Only Ethernet Adapter 192, 168.86. 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 [}
Fue
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Step 10 Add a device. Right-click EtherNet_IP_Scanner and choose Add Device. See the following figure.

Devices

~ 1 x [ Ethernet x

[ Device

=3 Unbtled3?
= m Device (CODESYS Control Win V3 x64)
=2l pLC Logic
=i} Application
m Library Manager
[¥] pLC_PRG (PRG)
= @ Task Configuration
= @ ENIPScannerlOTask {IEC-Tasks)
@ EtherMet_IP_Scanner.JOCyde
= @ ENIPScannerServiceTask (IEC-Tasks)
@ EtherMet_IP_Scanner,ServiceCyde
&= @ MainTask (IEC-Tasks)
= ﬂj Ethernet (Ethernet)
ﬁ EtherNet_IP_Scanner (EtherNet/IP Scanner) |

-

[ 1o oo |

| General

iz Name  [FK1300

Action
(® Appehd device () Insert device

(O) Update device

|5u'|ng for % fulltext search ‘ vendor | <Al vendors> ~
EthernetD| || Name Vendor Version ™
Informatio| - m Fieldbuses
=+ == EtherNet/TP
= = EtherMet/IF Remote Adapter
m Easy Inovance Major 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 verslon}(orexperts only) [] Display outdated versions

Name: FK1300

Order Number: FK1300

Vendor: shenzhen INVT electronic co. ,ltd
Categories: EtherNet/IP Remate Adapter
Version: Major Revision=16%1, Minor Revision =

Append selected device as last child of
EtherNet_IP_Scanner

L]

(¥ou can select another target node inthe navigatar while this

dow is open.)

Close

Step 11 After adding the device, configure the device communication parameters, setting the actual IP of
the coupler. Ensure that the coupler and the Ethernet IP master are on the same network segment.

Devices

X

[ Devie Ethernet [ Fk1300 x

=3 Unotled33
=-|TJ Device (CODESYS Control Win V3 x54)
=Bl pLc Logic
=1} Application
i) brary Manager
[¥] pic_PrG (PRG)
= [ Task Configuration
=% ENIPScanner]OTask (IEC Tasks)
3] EtherNet_IP_Scanner.I0Cyde
=¥ ENIPScannerServiceTask (IEC Tasks)
5] EtherNet_IP_Scanner ServiceCyde
+-g¥ MainTask (IEC Tasks)
=- [0 Ethernet (Ethernet)
=[] EtherNet_IP_Scanner (EtherNet/IP Scanner)
|l Fr1z00 (FK1300)

Connections

Address Settings

IP address 192 .

Assemblies

Electronic Keying
Keying Options
() Compatibility check

User-Defined Parameters

Log

(@®) Strict identity check
EtherNet/IP /0 Mapping
Check device type

EtherNet/IP IEC Objects Check vendor [0

Status Check product code

Check major revision
Infarmation

[] Check minor revision

Restore Default Values

Step 12 Set device connection parameters.

Double click the device FK1300, open the device configuration window, and switch to

Connection page. See the following figure.

Devices -1 x

@ vevee

General

=2 tnbitedss
=1 Device (CODESYS Control Win V3 x64)

= [0 e Loge |

Library Manager
[¥) pLc_PRG (PRG)
= & Task Configuration
= & ENIPScannerlOTask (IEC-Tasks)
] Ethertiet IP_Scanner. [0Cyde

Assemblies

Log

[ Ethemet

User-Defined Parameters

@ Pz x

B8 . 1

. 31

Etheriet/IP

the

Connection Name. RPI (ms) [ O--»T Size (Bytes) |[F>0 Size (Bytes)
T Tiexcusve Owner 10 0

General Parameters

Proxy Config Size (Bytes) Target Config Size (Bytes) Connection Path

20042490209 20 9C

Connection Path  [20 042490 20 9h 2 5C

=3 ENIPScannerserviceTask (IEC-Tasks EtherNet/IP 1/0 Mapping Trigger type Cydic ~ RPI (ms) 10
) Etherniet IP_Scanner.ServiceCycie Transporttype  [Exdusveowner| | Timeout muttipliey 4
%48 ik GECTodke) EtherNet/IP IEC Objects
Scanner to Target (Output) Target to Scanner (ingut)
= [ ethemet Ethernet) .
(@ Fri300 (FKL300) Information

P g sielintes) o |
Targtconhg siasorte)

Connection type.

Connectiontype | Peint to Point.
CannectionPrierity | Scheduled ~ Connectionprierity | Scheduled
Fredpvaiabie Fctpvarabie
Tanserforat

Tnhibittime (ms) [0 B Inhibit time (ms)

b

See Table 6-1 for the O->T size (bytes) and T->0 size (bytes).

Ielp String
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According to the actual 10 module configuration, check the table.

Type

Model

Slot

T->0 size (Bytes)

0->T size (Bytes)

10 module

FK1300

0

4

0

FL1002-3200DI

4

FL2103-0032DN

0

0 (O |Oo |~ |O

FL3203-4TC 16

FL3003-4AD 8

FL4003-4DA 0

FL6112_2EI 34 10

FL1001-1600DI

FL5005-1616DP

FL5105-1616DN

O |INOO(n |~ |WIN |-

FL2201-0008DR

=
o

FL3103-4PT

=
=

FL2003-0032DP

ja—y
N

FL2002-0016DP

=
w

FL2102-0016DN

=
N

NN O IN NN O

Summary

88

w
(o)}

Calculate based on the preceding table: 0->T size (bytes): 36

T->0 size (Bytes): 88

The following figure shows the corresponding positions.

[ Device

General

| Connections
Assemblies
User-Defined Parameters
Log
EtherNet/IP /0 Mapping
EtherNet/IP IEC Objects
Status

Information

[ Ethemet

[ Fasoo x

Connection Name RPI (ms) O--=T Size (Bytes) T--=O Size (Bytes) Proxy Config Size (Bytes)
L. liExclusive Owner 10 ] 4
General Parameters
Connection Path  [20 04 249D 2C 96 2C 5C |
Trigger type Cydic v RPI (ms) 50
Transporttype Timeout multiplier |4 5

Scanner to Target (Output)

eI
Pomconfasitotes) b |
sy

Connection type
Connection Friority | Scheduled
Fixed/Variable

Transfer format

Inhibit time (ms)

Point to Point

32-bit runfidle

Target to Scanner (Input)

Connection type | Point to Point ~

Connectionpriority | Scheduled ~

Inhibit time (ms) [0

Target Config Size (Bytes) Connection Path

200

200424490 2C 9B 2C 8C

Cancel

elp String
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Step 13 Click OK. Then click the compile, and download, and run buttons. See the following figure.

A== L R G- [ [E] Avplicstion [evice: PLC Logicl ~ |:| - © W=
Deces v b x|| @ o [ [@ temet ) Fazoo x
Untitled33 ~

Genersl

(7 evice fconnected] (CODESYS Control Win V3 x64)

Connection Name RPI (ms) [Q--»T Size (Bytes) T-->O Size (Bytes) [Proxy Config Size (Bytes) Target Canfig Size (Bytes) Connection Path
7B cton Connections 1. 1Exdusve Owner 50 E3 £ 200 2004240020 9B 2CC
= 1) Application [run]
i) Lirary vanager Assemblies
¥ pLc_prG (PR
& @ rosk Coniuraton User Defined Parameters

& ENIPScamerIOTask (IEC-Tasks)

Log

EtherNet/ P /0 Mapping

& e

EtherNet/ P IEC Objects

# 2 MairTask (IEC-Tasks)
[ Ethernet Ethernet) Status Add Connection, Delete Connection Edit Connection.
Etherhiet_IP_Scanner (Etheret/IP Scamner)
ﬁ/j\m et : Iformation Conflzten bt
O Rawdata values [ Show Parameter Groups
Parameters Value Unit  DataType Minimum Maximum Default Help String
= tExclusive Owner
= Target Config data
EDS type Universal EDS, Ttools 10 config umT 3 3 3 Type of EDS fle
reserve 0 umT 0 0 0 reserve
reserve 0 um 0 0 0 reserve
eeeeeee 0 Ut 0 0 0
reserve a umT 0 b a reserve
reserve 0 um 0 0 0 reserve
0 Ut 0 0 0
o U o o o

Step 14 Configuration is completed and the PLC program can be written and verified in practice.

6.4 ModbusTCP configuration

6.4.1 Ttools-10 upper computer configuration example

Use Ttools-10 to configure the FK1400. Note that the power must be turned on before connecting the type-C
cable to the computer.

® Configuration reading

§’ Ttools-10 vi.1.0.0 — a X

File New Project H Save Project L‘A Download Project Q Device Scanning | ™ L | ﬁ Firmware Upgrade F Operation Log |€-=A Language @ Help Ql Tip

E Device Repository

e Select the COM in ComboBox
Step 3

o Connect 24V power o Connect device by USB
Step 1 Step 2

Confirm device is connected according to the procedure ta praperly scan for Madule configurations.

Step 3: Select the correct COM

Come cows s

sleot Module Hame Module Fumber FEGA Mv
- I T
1 FL3203_4TC O 16316049 viol ¥o
2 FLEOOS_1616DF Ox16316072 V03 ¥o .
3 FL5105_16160K Ox16315078 Yo ¥o
4 FL2201_000SDR Ox16315089 ¥io1 ¥o m =
5 FL2103_0032DF O 16316063 Vo3 ¥o
[ FL1002_32000T 16316053 Viod ¥o

/

[ oo |

Click Device Scanning > Refresh to select the serial port corresponding to the device. Click Get Config to
load the version information and slots of each module in the configuration. Then click Load to proceed to
the next page.
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¥’ Ttools-10 vi1o.10

= File

[ NewProject

Installation Information

v 7 FK1400 W rxis00

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
12:FL2002_0016DP
13:FL6121-1EI
14:FL2103_0032DN

PETE
FETE
FEEE
FEEE
FEEE
B
FE
n

New Project [B] Save Project @ Download Project £ Device Scanning | NG g8 Firmware Upgrade [ Operation Log |

M
PEEE
T
FEEE
FEEE
R
e

FEEEEEEEE

.

— o X

(® Help Tip

[ Device Repository
FL2002_0016DP "
FL2003_0032DP
FL2102_0016DN
FL2201_0008DR
FL5005_1616DP
FL5105_1616DN

~ Analog Modules

FL3003_4AD
FL4003_4DA
~ Temperature Modules
- = FL3103_4PT
FL3203 4TC
Consumption: 15.5TW Size: W*H*D=300%105*95(mm) @ x1 ~ Counting and position measure 4
< >
Base = G Wiring Diagram = Network Settings _— [Nl V=] Process Monitor _—  Messages — -
| 02 1011 05+ 15 1041 23 103+ 06+ 161 23 04, 23 103+ 06+ 161 23 1041 23 A
Input (Bit) Output (Bit) Input (Word) Output (Word) Input (Word) Output (Word) Input (Word)
e offset:0 fset:0 offset:0 offset:0 offset:4096 offset:4096 offset:8192
DI 5 A0 oI DO Diag

‘ FL1002_3200D1

i 2 FL2201_0008DR
|3 |FL2102 0016DN
|4 FL4003_4DA

|5 ra0san

|6 |FL3203_a7C

|7 Fis00s_ts160p 32~47
s 112 281

|9 FL2003_00320P

|10 FL5105_1616DN 4863
\v 11 |FL1002_3200D1 6495
|12 |FL2002_0016DP

|13 |Re21E

0~15
16~31

32~47

80~95

96111

0~3
4n11

12~28

29~39

2 2
412
3n4
3 5
45

1319

® [P configuration

§’ Ttools-10 vi.10.10
= File

[ NewProject

Installation Information =

v 7 FK1400 W rxi400

1:FL1002_3200DI
2:FL2201_0008DR
3:FL2102_0016DN
4:FL4003_4DA
5:FL3003_4AD
6:FL3203_4TC
7:FL5005_1616DP
8:FL6112_2El
9:FL2003_0032DP
10:FL5105_1616DN
11:FL1002_3200DI
12:FL2002_0016DP
13:FL6121-1EI
14:FL2103_0032DN

New Project H Save Project ;'4 Download Project Q Device Scanning \ N G \ ﬁ Firmware Upgrade E Operation Log |

Language

EEEEEREEY

EEE |

Consumption: 15.51W

Base Inf i = C

eeiee
wewE
e
Feee
FewE

Size: W*H*D=300*105*95(mm)

Step 3: Select the correct COM

x1

= [a} 2%

(@ Help Tip

[ Device Repository
FL2002_0016DP A
FL2003_0032DP
FL2102_0016DN
FL2201_0008DR
FL5005_1616DP
FL5105_1616DN

~ Analog Modules
FL3003_4AD
FL4003_4DA

~ Temperature Modules
FL3103 4PT
FL3203_4TC

* Counting and position measure _

< >

Com: COMS5

v || Refresh

Current Ethernet Configuration
Auto
O static
1P: 192.168.1.10
Mask: 255.255.255.0

Gateway: | 192.168.1.1

Ethernet Configuration
Auto
O Sstatic
1P:
Mask:
Gateway:

= Wiring Diagram 7 10 Address Mapping = Process Monitor = _ Messages =~
——

Read: Click the Get Config button to load the device configuration information such as IP address, subnet

mask, etc.

Modify: After entering the IP address, subnet mask, and gateway, click OK. The settings will take effect after
the device is powered on again.
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® Module parameter configuration

‘ii" Ttools-10 vi.1.0.10 — a X
= File New Project [B] Save Project L‘A Download Project 12 Device Scanning | N |E Firmware Upgrade @ Help g Tip
ri NewProje(t Installation Information = -
v flod FK1400 v Tt ~ [ Device Repository

FL2002_0016DP  ~
FL2003_0032DP
FL2102_0016DN

FL2103_0032DN

1:FL1002_3201

2:FL2201_000:

3:FL2102 001 ) (R e g e

= = wulew FL2201_0008DR
A:FLA003 4DA Consumption: 15.51W Size: W*H"D=300"105"95(mm) &« FLS005_1616DP
- < >
5:FL3003_4ALC
. M Lo PR _= __(RieiaCeing = =
6:FL3203_4TC A
7-FL5005 1611 Channel 0 Channel 1
8:FLe112_2El Enable Fault Detection Enable Fault Detection
9:FL2003_003. - "
- ‘Conﬁg Mode: -10~10V(-20000~20000) e ‘Con‘flg Mode: -10~10¥(-20000~20000) e
10:FL5105_16
11:FL1002 32! Output Status OQutput Status
12-FL2002700 Holding Holding
13:FL6121-1E © Resetting © Resetting
14:FL2103 00 Presetting Presetting
Channel 2 Channel 3
Enable Fault Detection Enable Fault Detection
‘Cnnﬁg Mode: -10~10V(-20000~20000) v ‘Cunﬁg Mode: -10~10¥(-20000~20000) v
Qutput Status Qutput Status
Holding Holding
© Resetting © Resetting
Presetting Presetting
Parameter Value
Q) Decimal HL v

By clicking on each slot module in the configuration information column on the left, you can enter the
Configuration Parameters interface to set parameters for each channel. After making the necessary
modifications, use the Download Project function to download the settings to the coupler, which will then
save the configuration information.
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¥’ Ttools-10 vi1.0.0

= File [E3 New Project [B] Save Project | Download Project| £Q Device Scanning | /|, | & Firmware Upgrade [BL Operation Log |

[ NewProject

1:FL1002_3200DI
2:FL2201_0008DR
3:FL2102_0016DN

4:FL4003_4DA ¥ ra

5:FL3003_4AD
6:FL3203 4TC
7:FL5005_1616DP
8:FL6112_2El
9:FL2003_0032DP
10:FL5105_1616DN  ~
T1:FL1002_3200DI
12:FL2002_0016DP
13:FL6121-1E1
14:FL2103_0032DN

Configuration writing

Installation Information ~ —

¥ rra1a00

o Connect 24V power

Step 1

Step 3: Select the correct COM

Com:  |COMS

@ connect device
Step 2

e
EE B
e
el
P
oty
©) Select the COMin ¢ oo =5 =8
Step 3 &% T,

¥4 Language

— o X

@ welp [ Tip

E Device Repository
FL2002_0016DP ~
FL2003_0032DP
FL2102_0016DN
FL2201_0008DR
FL5005_1616DP
FL5105_1616DN

+ Analog Modules

FL3003_4AD

FL4003_4DA
+ Temperature Modules

FL3103 4PT

inttesitl v
< >

When all modules have been configured, click in the order shown in the above diagram to write the
configuration settings and module configurations to the coupler.

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 diagram above matches the actual configuration.

S’ Ttools-10 vi.10.10
= File

[ NewProject

Address mapping table

Installation Information =

v T FK1400 R rr1400

1:FL1002_3200DI
2:FL2201_0008DR

New Project [B Save Project g Download Project %3 Device Scanning | NG af Firmware Upgrade [BL Operation Log |

¥4 Language

— o X

(@) Help [ Tip

~ [ Device Repository
FL2002_0016DP ~
FL2003_0032DP
FL2102_0016DN

Consumption: 15.51W Size: W*H*D=300*105*95(mm) 1 e e -
3:FL2102_0016DN < Ed
4:FL4003 4DA Base Information  —  Configuration Parameters — Wiring Diagram  — Network Settings ~ — [E[eF.CETEY ping Process Monitor  — >

02 015 051 15 041 23 031 06+ 161 23 04 23 031 06, 161 23 04, 23
5713003 480 hpge  Gme0 it (Dgibed”  Dibos  Omegd ke
6:FL3203 4TC o1 0o AL 40 DI DO Dizg
- I s O S

7:FL5005_1616DP 2 FL2201 0008DR 015 0 1
8FL6112 2EI 3 FL2102_00160N 16~31 1 2

4 FL4003_4DA 0~3 36
9:FL2003_0032DP 5 FL3003_4AD 0-3 710
10:FL5105_1616DN 6 FL3203.4TC 411 11~14
1 IFLIOOZ_SZOOD\ 7  FL5005_1616DP 32~47 32~47 2 2 15

- 8 6112 2 1228 4n12 1617

12:FL2002_0016DP 9 FL2003_003207 49079 304 1
13:FL6121-1El 10 |FL5105_1616DN 48n63 80~85 3 5 19

11 FL1002_32000 6435 4es5 20
14:FL2103_0032DN 12 FL2002_00160F 96111 [ 21

13 |FL6121-1E1 29~33 13~19 22

14 FL2103_00320N 112~143 78 23

#Note: The Address mapping table requires reference to Appendix A for operation.

6.4.2 Module configuration application example

6.4.2.1 Codesys configuration example

® Environment

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 computer should be pre-installed with the software "CODESYS V3.5,
CODESYS Control Win V3 - x64 SysTray".
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Creating a new project

Login to CODESYS, click File > New Project, enter a name, and click OK, as shown in the figure below.

Templates

=] New Proje
Categories
| Libraries
‘[ Projects

=

Empty project  HMI project

Standard
project

Standard
project w...

“

1:

A project containing one device, one application, and an empty implementation for PLC_PRG

MName

|Unﬁﬁed34

Lacation |D: ‘\shm'\codesyswork

Scanning network

Step1l Use "CODESYS Control Win V3 - x64 SysTray" to start the PLC. Locate "CODESYS Control Win V3 - x64
SysTray" in the bottom 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 on Scan Network.

Step 3 Select the device and choose the correct network path to the controller, as shown in the following

figure.
Devices > 3 X [ pevice x
=[5 unttedst -
= m\uce (CODESYS Control Win v3x64) | | Communication Settings | ||SEE” | ooy o | Oevie
=gl P'jc Logic Applications
=} Application .
) Library Manager Backup and Restore
[ pLc_PRG (PRE)
= [ Task Configuration Files o . °®
= £ MainTask (IEC-Tasks) n Gateway
& PLC_PRG [cateviay=il 0108242-5HM
EEEeingg IP-Address:
localhost
PLC Shell

Users and Groups

Select the network path to the controller:

= 3¢ Gateway-1(scanning...) Device Hame: A Scan Network
Access Rights i Fe 010842-5HM e
Symbol Rights Device Address:
0038
IEC Objects
Block driver:
Task Deployment P
Status Encrypted
|Communication:
Information TLS supported
Number of
channels:
4
L Serial number: L
Messages - Total 0 error(s), 0 waming(s),q (
el | |
Description
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® Addingdevices
B Add Ethernet.
B Add a ModbusTCP master node.
B Add a ModbusTCP slave node.

After adding, it appears as shown in the following figure.

Devices * 1 X
=3 Uhnfited?4 o
= ﬂi Device (CODESYS Control Win V3 x64)
=-El PLE Logic

=4} Application
m Library Manager
¥ 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)

< Ethernet configuration

Devices X [ Device () ethernet x| [f] Modbus TCP_Master
= Unitled3¢ -
= [ Device [connected] (CODESYS Control Win V3 x64) | Interface Mt@ > ‘ El
-8 PL‘C s Log P address 192 . 168 . 1 . 222
=1C¢ Application
(R Lisrary Manager . Subnet mask 255 . 255 . 255 . O
PLC_PRG {PRG) Default gateway 0.0 .0 .0
= (B3 Task configuration R IR O [ Adiust operating system settings
=& MainTask (I£C-Taske) Ethernet Device [EC Objects
&) pic_pRG etwork Adapters

=| @ Ethernet (Ethernet) Information Interfaces
=-iJ Modbus_TCP_Master (Modbus TCP Master)

Hame Description IF address ~
[ Modbus_TCP_Slave (Modbus TCP Slave) B 3 Realtek FCIe GbE Family Controller 172 16. 167 66

it Ethernst Adspt

EFEEEE Bluetooth Device (Personal Ares Hetwork) 0.0.0.0

VirtuslBox Host-Only Network |VirtualBox Host-Only Ethernet Adspter 192188, 56. 1

Vyware Betwork Adepter VMnetl [Vibvare Virtual Ethernet Adspter for Viinetl 192, 166.220. 1 v
IF address 192 168. 1 . z22

Subnet mazk 255 . 255 . 285 . 0

Defanlt gatewsy 0 0.0 0

MAC 2ddress 20:7B:D2:D4:AD:12

E
< ModbusTCP slave node configuration
1) Configuring the network
Devices - 1 X [l Device [l Ethernet [l Modbus_TCP_Master [ rodbus_TcP_Slave x
= Untited?4
= [l Device (CODESYS Control Win V3 x54) Modbus-TCP
=-E10) PLC Logic Modbus Slave Channel Slave TP address 192188 . 1 . 10 MODBUS
=} Application
Response timeout (ms) 1000
m Library Manager Modbus Slave Init
1] PLC_PRG (PRG) Port 502
= {3 Tesk Confiouration ModbusTCPSlave Parameters
= MainTask (IECTesks) ModbusTCPSlave IEC Objects
8 pLc PR
= [ Ethernet Ethemnet) Status
=) Modbus TCP_Master (Modbus TCP Master)
|m Modbus_TCP_Slave (Modbus TCP Slave) LT
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2)  Configuring the channel

Step1l With the Ttools-10 software, you can view the topology structure's |0 module address mapping
table. This table displays the function code for each module, the starting address offset, and the
corresponding monitoring address range for the module, as shown in the following figure.

Base Information —  Configuration Parameters —  Wiring Diagram —  Network Settings Process Monitor  —  Messages -
02 :01. 05+ 15 104, 23 03,06+ 16+ 23 104, 23 03,06+ 16 23 04, 23
ame Input (8it) OQutput (Bit) Input (Word) OQutput (Word) Input (Word) Qutput (Word) Input (Ward)

offset:0 offset:0 offset:0 offset:0 offset: 4096 offset: 4096 offset:3152
DI Do AT AD DI Do Diag

1

2 FL2201_0008DR. 0~15 0 1

3 FL2102_0016DN 16~31 1 2

4 FL4003_4DA 0~3 3~

5 FL3003_4AD 03 7~10

6 FL3203_4TC 4~11 11~14

7 FL5005_1616DF 32~47 32~47 2 2 15

8 FL6112_2FT 12~28 412 16~17

9 FL2003_0032DF 48~79 34 18

10 | FL5105_1616DN 48~63 80~95 3 5 19

11 FL1002_3200D1 64~95 4n5 20

12 | FL2002_D016DP 96~111 & 21

13 FLe121-1E] 29~39 13~19 22

14 | FL2103_0032DN 112~143 T8 23

Step2 On the left side of the Modbus_TCP_Slave page, click Modbus Slave Channel, then click Add
Channel to open the Channel 0 configuration window, as shown in the following figure.

m Device ]/m Ethernet }/m Modbus_TCP_Master ]m Modbus_TCP_Slave x

General ‘ MName Access Type Trigger READ Offset Length  Error Handling WRITE Offset  Length  Comment
Modbus Slave Channel ModbusChanne hod
Modbus Slave Init Charnel
Name Channel 0
ModbusTCPS|ave Parameters
Accesstype Read Holding Registers (Function Code 3) ~
MadbusTCPSlave IEC Objects Trigger Cydic ~ | Cycle time (ms) 100
Status Comment | |
Information R
Offset [ox000 v
Length 1
Error handling Keep last Value ~
WRITE Register
Offset 0x0000
Length 1
Conce
Move Up Move Down | add Channel... I
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Step 3 The digital input modules FL1002_3200DI, FL5005_1616DP, FL5105_1616DN, and FL1002_3200DI
have a function code of 02 corresponding to DI (Input Bit), with an offset address of 0x00 and
address ranges of 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 can also customize
the offset address and length based on actual needs by referring to the 10 module address mapping

table.)

Channel

Name |Channel 0

Accesstype | Read Discrete Inputs (Function Code 2) |
Trigger Cydlic ~ | Cycle time (ms)
Comment |

READ Register

Offset

Length

100

.

Error handling Keep last Value

WRITE Reqgister

Offset

Length

Cancel

Step4 The digital output modules FL2201_0008DR, FL2102_0016DN, FL5005_1616DP, FL2003_0032DP,
FL5105_1616DN, FL2002_0016DP, and FL2103_0032DN correspond to an address range of 0-8 when
using the Output (Word) write function. When configuring Channel 1, set the Access type to Write
Multiple Registers (Function Code 16) and set the WRITE Register Offset to 4096 and Length of 9,
as shown in the following figure.

General

Modbus Slave Channel

Modbus Slave Init

ModbusTCPSlave Parameters

ModbusTCPSlave /0 Mapping

ModbusTCPSlave IEC Objects

Status

Information

MName

0 Channel 0

Channel

Name

Access

Access Type Trigger
Read Discrete Inputs {(Function Code 02) Cydic, t#100ms
Channel 1
type I ‘Write Multiple Registers (Function Code 16) | ~

Trigger

Comment

READ Register

Offset

Length

Error handling

WRITE
Offset

Length

Register

Cydic

w | Cycletime (ms)

i

Keep last Value

(4038

READ Offset  Length

1650000

98

Error Handling WRITE Offset  Length Comment

Keep last Value

Move

up

Move Down

Add Channel...

#Note: If the Output (Word) write function is used, the Output (Bit) write operation cannot be performed
simultaneously. Otherwise, multiple write operations to the same output point may cause conflicts.
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Configure the other channels in sequence as follows:

[ Device

[{) Ethernet
General

Modbus Slave Channel
Modbus Slave Init
ModbusTCPSlave Parameters
ModbusTCPSlave IO Mapping

ModbusTCPSlave IEC Objects

®  Verifying

[ Modbus TCP_Master

[ Modbus_TCP_Slave x

Name

Channel 0
Channel 1
Channel 2
Channel 3

LW o kO

Channel 4

Access Type

Read Discrete Inputs (Function Code 02)
Write Multiple Registers (Function Code 16)
Read Input Registers {Function Code 04)
Wirite Multiple Registers (Function Code 18)
Read Input Registers {Function Code 04)

Trigger

Cydic, t¥100ms
Cydic, t*100ms
Cyclic, t£100ms
Cyclic, t£100ms
Cydic, t=100ms

READ Offset
160000

160000

162000

Length  Error Handling WRITE Offset  Length Comment
96 Keep last Value
16+1000 9
40 Keep last Value
1620000 14
24 Keep last Value

Step 1l On the left side of the Modbus_TCP_Slave page, click ModbusTCPSlave I/O Mapping to monitor the
IO modules. In the lower right corner, select Enabled 1 for Always update variables, as shown in
the following figure.

(1] Modbus_TCP_Slave x

Filter Show all

~ dk Add FB for IO Channel...

Go to Instance

1) Device ({ Ethernet (i) Modbus_TCP_Master
General Find
Madbus Slave Channel Variable

]
Modbus Slave Init e

L]
ModbusTCPSlave Parameters & Ko

L ]

ModbusTCPSlave 1/0 Mapping

ModbusTCPSlave IEC Objects
Status

Information

Mapping Channel  Address

Channel 0 %IBO
Channel 1 %QWO0
%IWE

%QWS
%IW46

Channel 2
Channel 3
Channel 4

Type
ARRAY [0..11] OF BYTE
ARRAY [0..8] OF WORD
ARRAY [0..39] OF WORD
ARRAY [0..13] OF WORD
ARRAY [0..23] OF WORD

Unit

Description

Read Discrete Inputs
Write Multiple Registers

Read Input Registers
Write Multiple Registers
Read Input Registers

Reset Mapping

Step 2
Step 3
Step 4

click OK.

Step 5

Click the start icon to perform the verification test.

Modify the output value for a simple verification.

General

Modbus Slave Channel
Modbus Slave Init
ModbusTCPSlave Parameters
ModbusTCPSlave [0 Mapping
ModbusTCPSlave IEC Objects

Status

Always updatevariables | Enabled 1 (use bus cyde task if not used in any task) ~*

On the menu bar, click Build > Build to start the compilation process.

On the menu bar, click Online > Login or click the login icon to login.

On the menu bar, click Online > Multiple Download, select Always perform a full download, and

Find Filter Show all - dp Add FB for 10 Channel... Go to Instance
Variable Mapping Channel Address Type Current Value Prepared Value Unit  Description
E o ] Channel 0 34180 ARRAY [0..11] OF BYTE Read Discrete Inputs
=" Channel 1 QW0 ARRAY [0..8] OF WORD Write Multiple Registers
+- Channel 1[0] QW0 WORD ] Ox1000
1 K@ Channel 1[1] QW 1 WORD 0 Ox1001
+- T Channel 1[2] TQW2 WORD ] 0x1002
+- Channel 1[3]  %QW3 WORD 0 0x1003
+ T Channel 1[4] 2%LQW4 WORD 0 0x1004
] Channel 1[5] QWS WORD ] 0x1005
1 K@ Channel 1[6] QWS WORD 0 0x 1006

6.4.2.2 Modbus Poll example

Environment

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 computer should be pre-installed with the software "Modbus Poll".
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® Module connection

Step1l Open the Modbus Poll software, and the main window is shown in the following figure.

W] Madhus Poll - Mbpal r
Fle Edit Coenciion Sobp Fumtioes Dhplay View  Windew  Help

O & » T~ 0 0|os0615 1617 2221 |1ckl| § K

B Wbpadll
Me=0En=0I0=1F=15 3R = 10ms
40 COAmEClian

2las] 0000

Foor Halp, pirems Fi. [192.158.1.95]: 507

Tx =0 indicates the number of data frames sent to the master node, which is 0 in the figure.

Err =0 indicates the number of communication errors, which is 0 in the figure.

ID =1 indicates the device address of the simulated Modbus slave device, which is 1 in the figure.
F =15 indicates the Modbus function code being used, which is function code 15 in the figure.

SR =10ms indicates the scan period, and the red text indicates the current error status.

"No Connection" indicates a disconnected status.

Step2 On the menu bar, click Connection > Connect 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 in the
following figure.

%) Modbus Poll - Mbpolll — 0O b4

Fle Edit Connection Setup Functions Display View Window Help
DEES % ™ & 050651525 99 02 lre il L@ k0l

Connection Setup X
Mbpalll ‘
Tx=0.Em=0.1D=1.F = 16. SR = 10msg | Comneetien
Mo connection | Modbus TCRAP |
- Cancel .
Alias 00000 Serial Settings \—I Alias 00( ™
0 [com O Mot
(©IRTU () ASCH
I 0 9600 Baud - -
2 0 Response Timeout
atabits
3 ] 1000 [ms]
4 0 Ewen Panty
3 o Delay Between Polls
[Eaeea] 5 i
B 0 .
< Remate Modbus Server >
IP Address or Mode Mame

[192168.1 25 ~]
Server Port Connect Timeout @ 1P
[502 3000 | tms1 Olrus

For Help, press F1. [192.168.1.25]: 502
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Step 3 After the connection is established, Tx will continue to increase. See the following figure.

File Edit Conmection Setup Functions Display View Window Help
DEFES& =T =5 (jesos151617 2223 Toe | F N
Mbpolll mm
|'1':¢Tm|Err:n- D=1 F =15 SR = 10ms
Alias 00000 Alias 00010 Alias 00020 “ul 00
o o a
l 0 o a
2 0 o Q
i 0 o o
& 0 o Q
i 0 o o
& 0 o a
l L] o a
8 0 o a
i [i] o o
< »
For Help, press F1. [192.168.1.25); 502

® Channel settings and monitoring

Step 1l With the Ttools-I0 software, you can view the topology structure's |0 module address mapping
table. This table displays the function code for each module, the starting address offset, and the
corresponding monitoring address range for the module, as shown in the following figure.

Thisio2 THEERR:01. 05+ 15 ThagiS:04. 23 THEERD:03 06+ 16 23 THESIR04. 23 THESAD:03. 06+ 16 23 THEGID:04. 23
e Input .(Elt) Uumu.t(E\t) Input Murd’) Duu:mlt (Word) Input .(Wurdl Uumult(Wurd} Input Murd’)

offset:0 offset:0 offset:0 offset:0 offset: 4098 offset: 4096 offset:3192
DI Do AL AD DI Do Diag

1 0!

2 FL2201_000BDR 0~15 0 1

3 FL2102_0016DN 16~31 1 2

4 FL4003_4DA Q~3 36

5 FL3003_4AD 0~e3 F~10

3 FL3203_41C 4ne1l 11~14

7 FL5005_1616DP 32~47 32~47 2 2 15

8 FL&112_2ET 12n28 4ng 1o~17

9 FL2003_0032DP 43~79 3ed 18

10 FL5105_1618DN 48nb3 B80~395 3 5 13

11 FL1002_3200DIL 64~35 4~5 20

12 FL2002_0018DP 96~111 8 21

13 FLe121-1ED 29~39 9~13 22

14 FL2103_0032DN 112~143 7B 23

Step 2 Configure the channels as follows according to the table above:

A.  Function code 2, Input (bit), offset: 0, length: 96

Read/Write Definition >
Function: | 02 Read Discrete [nputs (18]~ | | Cancel |

Address: Protocol address. E.g. 10011 - 10

CI
Guantity: -
Scan Fate: [ms]

Disable
[ Readswiite Dizabled
[ Dizable an eror Read/wiite Once
iew
Rows
®10 O20 Os0 O100 CFitto Quantity
[ Hide Alias Columns [ PLE Addresses [Ease 1)
[ Address in Cell [ Ervon/D aniel Mode
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B. Function code 15, Output(bit), offset: 0, length: 144

Slave 1D: 0K

Function: 15 Wirite Multiple Coils ~ Cancel

Address: I:l Protocol address. E.g. 10011 -» 10
Scan R ate: [ms] Apply

Dizable
[J Read/wiite Disabled

[] Disable on enar Fead/wiite Once

Guantity:

Wiew
Rows

@10 O20 O80 O100 O Fit to Quantity

[J Hide &lias Columns [ PLC &ddiesses [Base 1)
[J &ddress in Cel ] Erwon/D aniel Mode

C. Function code 04, Input(Word), offset: 0, length: 40

Slaveld: 1| oK

Function; | 04 Read Input Registers [3x] w Cancel

Addresz l:l Protocol addrezs. E.g. 30011 -» 10
Quantity: m
Scan Rate: [mz] Apply

Dizable
[] ReadAwfiite Disabled

[] Digable on eror Feadfwite Once

Wiew
Riows

@10 O O50 (O100 O Fieto Quantiy

[ Hide &liaz Columng I PLE Addresses [Base 1)
[ Address in Cell [ EnrandD aniel Made

D. Function code 16, Output(Word), offset: 0, length: 14

Slave ID: oK
Function: | 16 *rite Multiple Registers V Cancel
Address; l:l Pratocol address. E.g. 400171 - 10
uantity:
Soan Rate:f 10 [m=] Apply
Dizable
[[J Readwiite Disabled
[] Disable on emrar Read/wiite Once
Wiew
Flaws
@10 (20 (350 O100 O Fitto Quantity
[T Hide &lias Columns [CJPLC &ddresses (Base 1)
[ Address in Cell [ EnrandD aniel Made
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#Note: Input (Word), offset: 4096; and Output (Word), offset: 4096 are the digital Word access mappings.
They correspond to the same signals as Input (Bit), offset: 0; and Output (Bit), offset: 0. Generally, use them
as needed, but do not access both Bit and Word simultaneously. Concurrent write operations on outputs
may lead to conflicts.

Step 3 Configure the diagnostic information as follows:
Function code 04, Input(Word), offset: 8192, length: 24

Read/Write Definition

>

Function; |D4 Read Input Registers [3x] V| | Cancel |
Addresy; 9192 Protocol address. E.g. 30011 -» 10

Cuantity:
Scan Rate: [rre]

Dizable
] Read/wiite Disabled
[ Disable on erar Fead wirite Once
Wigw
Fiowsz
@10 (20 (81 (100 O Fitto Quantity
[ Hide Alias Columns [JPLE Addresses [Baze 1]
[ Address in Cel [ ErronsD aniel Mode

The result is as shown in the following figure:

W odbas | MEpsl: "
e L4t Cornacfior Sanp Tuesizre Ciay W Wrdse Laip
JEkde ¥ TR DEO0RISIGIT R AN TRL. XM

LR = THTE R e = [w[m
1= 00 ErT = LI = 12E = UE SH = 1Ume [l 20001 O D 1r 12 60 e
aias Ry A e Hlim Y | wiza| * A 0 ke [ i 020 A 200 &
a o a b a n n Ll
1 o [ [ - | 1 o n n a
: B u u = H o [ [ a
3 o o a o N o u u a
< o n n il 4 o [ u 3
§ o L] L Ll 3 o [ n 9
G 5 o 0 i = n n 2
3 E -
- ks ]
=L =T e
|~ BT L 1 U - s L] e
= i = WL = 1 F = T S 1ims
| A o] = s e vazen ™ sz
a B e f J_*“_ﬂl_m z
1 4 ] [ 0 L
2 4 v u i A b
E Rl v u g % L
4 141 [ n L 2 L
_'.\‘ 17571 n n £ -J.
3 1533 [ [ 3 4
7 15 [ [ E 4
K T334 v u u b
¥ 178 [ 0 g 9
— A = hd
& Wl 1 =
L= S50 b = U0 = 1 b = 345k = (s
Aim )| Ahng TEAR A e -
0 [ B
1 L L]
a d L L]
B a 2 a
T a3 Lol A
E 3 5 L
6 : @
& E E -
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7 Common functions of Ttools-10 software

The following are the main commonly used functions of Ttools-10 software:

®  Couplerfirmware upgrade

e Creating a new project

®  Opening an existing project

e Scanning a module

e Addingamodule

e Adjusting module order

e Deletingamodule

e  Editing parameters

e Downloading project parameters

e EDSexport

e  Module firmware upgrade

e  Online monitoring

e Viewinglogs

e  Checking for updates

Note:

e The following common functions of Ttools-10 software are illustrated using the FK1300 module as an
example.

e The minimum version of EIP for firmware compatibility is 103. Users need to confirm the firmware
version during operation.

m Operating environment
Type Description
0S Windows7, Windows10
Communication interface USB
Power supply 24V
FL1001-1600DI, FL1002-3200DI, FL2002-0016DP, FL2003-0032DP,
Module FL2102-0016DN, FL2103-0032DN, FL2201-0008DR, FL3003-4AD,
FL3103-4PT, FL3203-4TC, FL4003-4DA, FL5005-1616DP,
FL5105-1616DN, FL6002-2ES, FL6112-2EI, FL6121-1EI
L] Precautions

1. When upgrading the coupler firmware, first connect the USB, and then connect the power supply. It is
very important to follow the correct sequence for the upgrade to proceed normally.

2. For module scanning, module upgrading, and parameter downloading, the power supply must be
connected first, followed by the USB cable. The correct connection order is necessary for normal
operation.

3. Some operations require power to be turned off and then back on to take effect, such as firmware

upgrades, module upgrades, and IP modifications. Pay attention to the prompt information during
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these operations.

4. The coupler module can connect a maximum of 32 modules. If the total power of the modules exceeds
the output power provided by the coupler, a power relay module must be used to ensure stable
operation of the entire module configuration.

5. When connecting the USB to the coupler, be sure to select the correct COM port to avoid errors. It is
recommended to connect only one set of couplers for operation at a time.

7.1 Coupler firmware upgrade

§° Ttools-10 vi.ios —a
File New Project H Save Project “4 Download Project Q Device Scanning | N Firmware Upgrade™§, Operation Log 45,{ Language @ Help g T
Installation Information Q) . .
W Firmware Upgrade / X EH Device Repository
(e Adapter Upgrade Module Upgrade
@ connect device by use —— (E)) Connect 24v power €D select the com © select the firmware
Step 1 Step 2 Step 3 Step 4
@ 0] 16) ©®

Before proceeding with the third step, confirm that the device has completed the first twa steps.

Step 3: Select the correct COM

Com:

[coms | [ Retresh |

Step 4: Select tha fequired firmware

Adapter Firmware:

| C:\Users\Administrator\Documents\FK1300_EIP_Coupler MCU_V10200_20240611.bin | orocess Momitor

As shown in the above figure, select Firmware Upgrade, and then select Adapter Upgrade in the pop-up
window. Next, select the corresponding COM port and the required firmware, and finally click Start to start
the upgrade.
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7.2 Creating a new project

‘ﬁ' Ttools-10 vi.1.08

— File H Save Project & Download Project QDeviceScanning | T b |=‘!Firmware Upgrade [ Operation

Installation Information =

W New Project — X

* Project Name:

MNewPraject
* Save Path:
|C:\UsBrs\Administrator\Dccumeﬂts | Select
Base Information  — mm Settings — 10 ¢

As shown in the above figure, you can manually create a new project by clicking the New Project button in
the menu bar to open the corresponding window. Enter a project name, select a save path, and click OK to
create a new project.
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7.3 Opening an existing project

‘W Ttools-10 vi.1.08

— File

E Save As

( Open Project

A\

MNew Project a Save Project .!g Download Project Q Dev

Installation Information =

v

Base Information

— Configuration P

Click File > Open Project from the menu bar. The following operation interface will be displayed. Select the

required project and click Open to open the project.

ﬂi‘ Ttools-10 vi1.0s
=~ File

Installation Information

[E3 New Project [ Save Project ;.‘j Download Project Q Device Scanning | ™ b \ ﬁ Firmware Upgrade [&, Opi

W 177
N E o mEmE o EE
HEE v FEitE
Ttools-10 vw1.0. ™ =R .
P untueas
Untitled4
#& OneDrive Untitled5
o i Untitledt
T s Untitled7
B Untitledd
=B~ Untitledd
5 @ Untitled10
¥ T Untitled11
=3 Untitled12
B =E Untitled13
w © Untitled14

v " ScanMewProjectinvipr]

-

STHE(N): | ScanNewProject.invtpr]

X
v O EETE £
- m @
ea b =5 Foh ~
ZULSf1£[£0 13110 AL -
2023/12/20 15 i
2023/12/21 i
2023/12/21 11 i
2023/12/21 1321 idk
it
i
prgt =
ik —
i
2023412/ =
2024/1/1518:09 ==
2024/10/14 1419 INVTPRI 3Ti% 106 KB v
v| (=invtprj) v
FI7HO) Big
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The interface shown in the following figure indicates that the project has been successfully opened.

§’ Ttools-10 vi.ios

— File New Project [B) Save Project @ Download Project 9 Device Scanning | S| g8 Firmware Upgrade [ Operation Log | 45

ScanNewPrOJect

FK1300 & rrazoo

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

Base Information — [N

7.4 Scanning a module

‘W Ttools-10 vi.i.0s

EEE R,

Size: W*H"D=162.5*105"25(mm)

Wiring Diagram = Network Settings _— 0 Address Mapping

"A Language

[ Devicel
~ Adapters
FK110C
FK120(
FK130(C
FK140(
FK150(
FK160(
~ Digital Mo
FL1001
FL1002
FL2002
FI 20N

= Process Monit

= File New Project [B) Save Project & Download Project +. De\nce Scanningd N 4|, | & Firmware Upgrade E Operation Log | ='A Language

B ScanNewProject

~ % 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
9:FL3203_4TC

Information  —

Com:

W Device Scanning

(1 Connect 24V power Connect device by US - Select the COM in ComboBox
B3 Step Step

Confirm device is <o med according to the procedure to pmper\y T (23

COM3

Step 3: Select the correct COM

Slot Module Name Module Fumber FPGA iy
0 FE1300 00 o4
1 FL&112_ZET 0x163150E1 ¥i01 Ll
2 FL&121-1ET 0318315080 V110 v
3 FLI002_32000T 16316053 V104 i
4 FL2002_0016DF 0x1631505A 101 il
5 FLS005_161EDF 0x16318072 V104 Ll
6 FL3003_4AD 0316315081 V110 v
7 FLANO3_4DA 16316089 viin i
3 FL3103_4FT 0x16315041 ¥ioz il
9 FL3203_4TC Ox16315049 ¥i01 Ll

Lo I8

v || Refresh | SR

D

Hr

- Ac

~ Diy

b~  Proce:

Module scanning is used to obtain information about the physical configuration. Once the scanning is
complete, you can load it into the project by clicking the Load button, creating a saveable software project
that facilitates subsequent parameter editing and downloading.

The interface shown in the following figure indicates that the scanned module has been successfully loaded.
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W’ Ttools-10 vi.ios

— File New Project ﬁ Save Project ;‘4 Download Project Q Device Scanning \ N G | '.-! Firmware Upgrade a Operation Log } (5‘{ Langua;

[l ScanNewProject Installation Information =
> EP FK1300 ' FK1300
v EP FK1300
1:FL6112_2EI
2:FL6121-1El

3:FL1002_3200DI
4:FL2002_0016DP
5:FL5005_1616DP
6:FL3003_4AD
7:FL4003_4DA

8:FL3103_4PT Base Information = AL o Witing Diagram == I Neiwork Sattings a0 [O'Ad diess Mapping

9:FL3203_4TC

S

%
o
e
%
i
¥
2
%
ke

Consumption: 9.14W Size: W*H*D=162.5*105*95(mm) N x1

7.5 Adding a module

¥’ Ttools-10 vi.ios - a >
= File New Project [&] Save Project L‘A Download Project 49 Device Scanning | ™ J | 8 Firmware Upgrade [ Operation Log | 55‘; Language (@ Help Tip
W ScanNewProject
> EP FK1300 ’ FK1300 [ Device Repository
~ Adapters ‘
v EP FK1300 Eiitos
1:FL6112_2EI v_ FK1200
1 4 FK1300
ZRE6T2121E "ﬂglﬂl‘l gs FK1400
3:FL1002_3200DI GRE = FK1500
. 1 g At g FK1600
4:FL2002_0016DP ay = ~ Digital Modules
5:FL5005_1616DP SOITe ¥6 Fo.EY - FL1001_1600D!
ik ks — ruooz 320001
6:FL3003_4AD —~
. Consumption: 9.14W Size: WH*D=162.5*105"95(mm) ) x1 o0 omenn
7:FL4003_4DA F12002 NN22ND |
- < >
8:FL3103_4PT Base i c : B Wiring Disgram Network Settings 10 Address Mapping Process Monitor

9:FL3203_4TC

For an opened project, you can add modules by double-clicking the corresponding module in the device
tree or by dragging the module into the software view.
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7.6 Adjusting module order

‘W Ttools-10 vi.1.08

¥

— File New Project H Save Project & Download Project Q Device Scanning@@ﬁ Firmware Upgrade E

[y ScanNewProject

> EP FK1300

v EP FK1300
1:FL6112_2El
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 0 1000

00 Output Status

Installation Information

Configuration Parameters —

Size: W*H*D=162.5*105*95(mm)

Wiring Diagram  —

[10ps]

01 Output Status 02 Qutput Status

T E¥
FEF®
TE T
e
&% F®
FEEE
T
e e

o

MNetwork Settings

03 Outp

1. When selecting a module in the project tree, you can adjust the module order using the move up and

move down buttons.

2. When selecting the Configuration window in the Installation Information section, you can adjust the
window order using the left and right arrow keys or through the right-click menu.

7.7 Deleting a module

‘W Ttools-10 vi.1.038
= File

[ ScanNewProject
> EP FK1300
v EP FK1300
1:FL6112_2El
2:FL6121-1E
3:FL1002 3200D!
4:FL2002_0016DP

¥ 1300

6:FL3003 4. Node Address
B Download to Device n: 9.14W
7:FL4003 4 Export EDS
8:FL3103 4 Move Up l-nation =
9:FL3203 4/  Move Down
B Rename
Copy Ctrl+C 1000
Paste Ctrl+V
m put Status
Holding
Resetting
O Presetting | £ 5¢

Configuration Parameters —

New Project a Save Project & Download Project Q Device Scanning | 48 NP | =‘! Firmware Upgrade E O

Installation Information

&
b
%
]
e
e
o
S
o

ﬂ.f%éﬁ!éﬁiﬁﬂm
EEEREEEEE ) )
A 99999999 SO

2: 3131983 3 3 3 A

R EEEREEEE D

Size: W*H*D=162.5*10595(mm)

Wiring Diagram  —

[10us]

01 Qutput Status 02 Qutput Status

Holding Holding
Resetting Resetting
O Presetting | £ 5¢ O Presetting | £ 5¢

MNetwork Settings

03 Qutput !
Holding
Resettir

© Presetti
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1. 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.

2. When selecting the Configuration window in the Installation Information section, you can delete the
corresponding module using the right-click menu.

7.8 Editing parameters

'ﬁ" Ttools-10 vi.1.08

= File New Project H Save Project L"A Download Project Q Device Scanning \ N S |=‘! Firmware Upgrade P Operation |

[l ScanNewProject
> EP FK1300 W rxa300
v EP FK1300
1:FL6112_2E
2FL6121-1El

3:FL1002_3200DI
4:FL2002_0016DP J
- N
5:FL5005_1616DP
6:FL3003_4AD

FE 8%
FE
e
e w4
&Y ¥

Consumption: 9.14W Size: W*H*D=162.5"105795(mm)
T:FL4003_4DA
8:FL3103_4PT Base Information — = Configuration Parameters g‘wiring Diagram — Network Settings — 10 A
9:FL3203_4TC
- Channel 0 Collag
Filter 0 1000 = [10ps]
00 Qutput Status 01 Qutput Status 02 Qutput Status 03 Qutput Status
Holding Holding Holding Holding
Resetting Resetting Resetting Resetting
Q Presetting | paise Q Presetting | paise Q Presetting | paise © Presetting | pac
04 Qutput Status 05 Qutput Status 06 Qutput Status 07 Output Status
Holding Holding Holding Holding

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.
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7.9 Downloading project parameters

§° Ttools-10 vi.0s

— File New Project a Save Project Download Proje Q Device Scanning ‘ N J ",;! Firmware Upgrade F Operation Log QEA Lang

Installation Information

[ ScanNewProject

> EP FK1300 W rxiz00

v EP FK1300
1:FL6112_2E G Parameter Download X
2:FL6121-1E
3:FL1002_3200DI @ connect 24v power @ connect device by USB ©) select the COM in

4:FL2002 0016DP Step 1 Step 2 Step 3

5:FL5005_1616DP

It is necessary to confirm the connection according to the operating steps in order to correctly co

6:FL3003_4AD Step 3: Select the correct COM )
Consumptig o=
7:FLA003 4DA Com: | coma o] [ Refresh
. [©]
B:FL3T03_4PT Base Inforr @ Hdress Mapping
9:FL3203 4TC
- Channel 0 s
Filter O
00 Out
Helding Helding Helding Holding

In the project tree interface, select the coupler for which you need to download parameters. Click Download
Project in the menu bar to open the corresponding operation interface, where you can download
parameters for all edited modules to the device.

7.10 EDS export

‘ﬁ" Ttools-10 vii.0s

— File Mew Project a Save Project L'.'A Download Project Q Der

M ScanNewProject |__nstallaion Information [N

> EP FK1300 W rFxiz00
m Online
1'FL&| Download to Device
2:FL6
Move Up

3iFL1 Mowve Down
4:FL2 Rename
5-FLS Copy Ctrl+C

' Paste Ctrl+V
6:FL3 Delete Delete

TEhsumption: 9.14W Size: W

7:FL4003_4DA
8:FL3103_4PT
9:FL3203 4TC

Base Information —  Configuration P

Right-click the coupler that you need to export the EDS file for, and select Export EDS from the menu.
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W’ Ttools-10 vi.ios

New Project [B) Save Project h'g Download Project Q Device Scanning | N NP | ﬁ Firmware Upgrade [, Operation Log

= File
[l ScanNewProject
> EIP FK1300 w 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

Consumption: 9.14W

Base Information —

W’ Export EDS — O X

¥endor shenzhen INVT electronic co.,ltd

m e
Prodfct |ZRENT \
co 501 0
Maj Rev |1 e
Min Fev |1 o Export EDS... =

/d

10 Addre

On the pop-up windows, enter a product name and product code, click Export EDS to save the exported file

in the selected path.

7.11 Module firmware upgrade

' Ttools-10 vi.i.0s

— File New Project [& Save Project ;“ Download Project Q Device Scanning ‘ ™ b ﬁ Firmware Upgrade Operation Log | HE-,{ Language

Installation Information

[ ScanNewProject

0

> EP FK1300 W Firmware Upgrade ¥ « | B Devic
= O ~ Adapter
v ™ FK1300 Adapter Upgrade o0 Module Upgrade EK11
1:FL6112_2El FK1
- o ‘Connect 24V power o Connect device by USE o Select the COM o Select the firmware FK1:
2:FL6121-1El Step 1 3 P
- P Step 2 Step 3 Step 4 FK12
len) @ ©) :
3:FL1002_3200DI Confirm the device is connected according to the operating steps to correctly burn the firmware. FKi:
FK1€
A:FL2002 0016DP Step 3: Select the correct COM Step 4: Select the required firmware Digital b
- - - 5 ~ Digital
Com: | COM2 v| | Refresh Wb CAUsers\Administrator\Documents\DP_V106.bit Select...
5:FL5005_1616DP ‘ ‘ FL10
6:FL3003 4AD %‘;Ede Upgradesble Slat Lot Module Fane  Module Fumber  TPGA T @ FL1
i - FL20
O e b o
7:FL4003_4DA Fion
- [0  esrisizi-1Er 1 FLA112_2ET 016315081 101 v
8:FL3103_4PT O FHFLLO02_320001 z FLA121-1ET 016315080 V110 Vo Process Mo
9:FL3203 4TC SHFL2002_DD16DF — 3 FLIOOZ_32000T  |0xl6316063 V104 w
n H4FL5005_16160F n FLEO0Z_O016DP | Oxcl631605A 101 w
D GHFL3003_4aD & FLE006_16160F Ox16316072 vi04 Vi
D THFLAOOZ_40A 6 FL3005_4aD Oyl 6316081 viio Vi
D SH#FL3103_4FT T FL4003_4D4 Oyl 6316089 viio Vi
D O#FL3203_4TC 8 FL3103_4FT D5l 6316041 rio0z Vi
9 FL3203_4TC O3l 63160A9 101 Vo
@

Module upgrades are performed on the modules connected to the coupler. Select Firmware Upgrade from
the menu bar, then choose Module Upgrade in the pop-up interface. Follow the prompts to connect the
coupler and select the appropriate serial port to obtain the physical configuration, which will be displayed

on the interface.

When selecting the firmware to upgrade, please note that only one type of module can be upgraded at a

time. You can select modules one by one for upgrading, or you can select multiple modules of the same type
at once, but you cannot select different types of modules for upgrading simultaneously. Once the upgrade is
complete, be sure to reconnect the power and proceed with subsequent operations via USB.
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#Note: Currently, only coupler firmware upgrades are supported. Module firmware upgrades are not
available at this time.

7.12 Online monitoring

‘W Ttools-10 vi.1.08

= File New Project H Save Project & Download Project Q Device Scanning | /]\ \l/ | =‘!‘ Firmware Upgrade E |

B ScanNewProject
> EP FK1300 ¥ rraz00
v ™ FK1300 =
T:FL&1 12_2E| Download to Device :
2:FL6121-1EI SLLE R 5 98 § . 28 o%
Move U e 8% ' B
3:FL1002_32000 o we e Fe
et Move Down B R R R
4:FL2002_00160  renome — e
X | B ¥ ) B8 T
5:FL5005 16160 Eoptv E:E i 44
aste . i W
6:FL3003_4AD 5 = s
- elete Delete .
- AW Size: W*H*D=162.5*105*85(mm)
7:FL4003 4DA
8:FL31 03—4PT Base Information — Configuration Parameters — Wiring Diagram  — Network Settings

9:FL3203 4TC

As shown in the above figure, right-click the coupler in the project tree, select Online from the menu, and
then select the corresponding serial port for the coupler in the pop-up window to start the online
monitoring function.

§’° Ttools-10 vi.1.0s

= File New Project [B) Save Project & Download Project Q Device Scanning ‘ T S ‘ ﬁ Firmware Upgrade E Operation Log |

@ ScanNewProject
> EP FK1300 W rrazo00
v 7 FK1300
1:FL6112_2EI % Connect coupler X
2:FL6121-1El
3:FL1002_3200DI € connect 24V power @ Connect device by USB ©) select the COMin
Step 1 Step 2 Step 3

4:FL2002_0016DP
5:FL5005_1616DP

It is necessary to confirm the connection according to the operating steps in order to correctly co

6:FL3005_4AD Step 3: Select the correct COM

. ‘
7:FL4003_4DA M B <] | Refresh
8:FL3103_4PT Base Inforr Refresh cycle = “ Hdress

9:FL3203_4TC \ T
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After selecting the module you wish to monitor, you can view the real-time data in the Value column.

‘W Ttools-10 vii.0s _

= File New Project H Save Project * Download Project Q Device Scanning \ N J | ﬂ Firmware Upgrade ﬂ QOperation Log |=EA Language @ Help. E
[ ScanNewProject Installation Information =
Device R it
> EP FK1300 §F rrx1300 [Online] [EliReicelRepository
~ Adapters
~ EP [Online] FK1300 FK1100
1:FL6112_2EI FK1200
FK1300
2:FL6121-1EI F1a00
3:FL1002_3200DI FK1500
i FK1600
4:FL2002_0016DP - bigital Modules
5:FL5005_1616DP - - 1 FL1001_1600D1
6713003 4AD = m—————

Consumption: 9.14W Size: W*HD=162.5"105"95(mm) @1 Q FL2002 001607
T:FL4003_4DA FI5002 Nn22ne
- <

8:FL3103_4PT Base Information =  Configurati = Wirng Diagram =  Network Seftings = 10 Address Mapping —@_
9:FL3203_4TC

Input:

name Value DataType

CntStatus uint1s

bit

Forward tur.

Reverse Flag bit

bit
bit

Overflow flag

0

o

0

0

Underfiow fiag |0
L0 Latch Done |0 bit.

0

0

o

0

L1 Latch Done bit

cntval int32

Cnt Latcho val int32

CntLatchlval int32

To stop the online monitoring function, right-click the coupler or module, and select Offline in the menu.

W’ Ttools-10 viios

= File New Project a Save Project & Download Project Q Device Scanning | s Jr | =‘!

By ScanNewProject Installation Information =
> EP FK1300 R rx1300 [Online]
v T [Online] fuge=s
1:FL&6112_4 Download to Device +
) Export EDS L | o
2FL6121- 5% % DOY 50 00
] Move Up BE B FE.F6 FE A
3:FL1002.3 e Down % £% veee Fe el
£ 5% FE.F% FF 5
AFL2002.0  Rename & == see o s
5:-FL5005 Copy Ctrl+C H"ﬂ' W ]
B Paste Ctrl+V Gl
6:FL3003_4 Delete Delete i .1 = v '_
rsmrmprion: 9.74W Size: W*H*D=162.5*105*95(mm)
7:FL4005_4DA
6:FL3103_4PT Base Information —  Configuration Parameters — Wiring Diagrar
9:FL3203 4TC Input:
name Value DataType
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7.13 Viewing logs

7“" Ttools-10 vi10s

— file [E3 New Project B Save Project f Download Project 49 Device Scanning | N G | =& Firmware Upgrade [B, Operation Log | &

[ ScanNewProject Installation| ¢ Log bed
= 2024-10-14 13:31:33 913 & FL2002_0016IP A =
> EP FK1300 ? PR3 -4 1331035 513 {3434 FLS00S_L6L6IF .
™ - ’ 2024-10-14 13:31:33 913 FPFIFE: FL3003_44D
> [Onlmel FK1300 2024-10-14 13:31:33 913 ﬁ;@i;é: FLAOD3_4DA
. 2024=10-14 13:31:33 813 - $EIRE: FL3103_4FT
I'FLGHZJEI 2024-10-14 13:31:33 913 ﬁﬁi;ﬁ: FL3203_4TC
. _ 2024-10-14 13:34:45 816 © EHECIM3MS
2:FL6121-1EI 2024-10-14 14:57:43 010 W]B,%Sca!\;:wfrnjact
. 2024-10-14 15:10:02 631 @ FHFIRE: FEI300
3:FL1002 320001 2024-10-14 15:10:02 831 : $30H: FLs112 201
. 2024-10-14 16:10:02 831 : FFEIRE: FLS121-1ET
4'FL20027001BDP 2024-10-14 16:10:02 646 ﬁ;@i;é: FL100Z_320001 -
. 2024=10-14 15:10:02 646 - FEIRE: FL2002_0016DF
S'FLSOUSJM 6DP 2024-10-14 15:10:02 648 $3ﬁ‘g§. FL5006_1 616DP .
. 2024-10-14 15:10:02 646 : $FEIBH: FLIO0I_4AD
B'FL3003—4AD e . 2024-10-14 15:10:02 848 ;3;@@@: FLAOO3_4DA D w1 -
3 QNEUMPHONonpy—10-14 16:10:02 646 @ FFIRE: FL3I103_4PT *
7:FLA003 4DA 2024-10-14 15:10:02 646 © $FHERE: FLIR03 4TC <
. 2024-10-14 16:32:28 515 © THZH RO
E'FL3103—4PT Base Informienz4-10-14 16:32:30 678 | SewNewProjeet FEIZSN FKI300 FiTH Address Mapping  — .ﬂ
. [2024-10-14 17:63:20 578 : Seamning: FE1300
9:FL3203.4TC Input: 2024-10-14 17:53:20 978 : Scanning: FL&112_PET
name (202471014 17:E3:20 978 : Scamning: FLEIZL-1ET
—{2024-10-14 17:53:20 978 © Scanning: FLI002_320001
[2024-10-14 17:63:20 878 : Scanning: FL2002_DDLGDP
[2024-10-14 17:53:20 878 : Scanning: FLSODS_LGLGDP
[2024-10-14 17:63:20 878 : Scenning: FL3003_4AD
[2024-10-14 17:63:20 893 © Scamning: FLAOD3_4DA
[2024-10-14 17:55:21 003 : Seanning: FL3103_4FT
[2024-10-14 17:63:21 009 : Scanning: FL3203_4TC
[2024-10-14 18:03:12 485 : Cormect COM3 Mond tor
v
The log viewing function is primarily designed to track records of key operations.
.
7.14 Checking for updates
§’° Ttools-10 viios — a8 X
File New Project [E) Save Project L‘A Download Project Q Device Scanning | N | '."! Firmware Upgrade [ Operation Log | ﬁ‘,} Language @ Help {J Tip |
Ttools-10 Hel,
[ ScanNewProject N e — (2) TedsioHelp
Devi |
> EP FK1300 ' FK1300 [Online] & Devicg About Ttools-I10
~ Adapters
v [Online] FK1300 FK1100
1:FL6112_2EI ol
4 | FK1300
2:FL6121-1El g g FK1400
3:FL1002_3200DI = 7 FK1500
: gg: 4 g FK1600
4:FL2002_0016DP - +-4 « Digital Modules
5:FL5005_1616DP g % FL1001_1600DI
" FL1002_3200D1
Consumption: 9.14W Size: W*H*D=162.5*105*95(mm) ' | -
7:FL4003_4DA F1 2002 0N22ND e
- < >
8:FL3103_4PT Base Information —  Configuration Parameters — Wiring Diagram  — Network Settings ~ — 10 Address Mapping Process Monitor
9:FL3203_4TC Input:
| name Value DataType
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‘ﬁ‘ Ttools-10 vi.1.0.8

= File New Project [B] Save Project f Download Project £ Device Scanning | N L | & Firmware Upgrade [, Operation Log

Ti

v ™ [Online] FK1300

ScanNewProject
> EP FK1300

1:FL6T12_2E!
2:FL6121-1El
3:FL1002_3200DI
4:FL2002_0016DP
5:FL5005_1616DP
6:FL3003_4AD
7:FL4003_4DA
8:FL3103_4PT
9:FL3203_4TC

¥a Language

i

—

% About

.Ti' Ttools-10

C==1 )

Copyright © 2002~2024 by INVT company. All rights reserved.

x

Br

- A

- Di
x1

<
pping *m

If there are updates available, a prompt will appear. Follow the instructions to download and then install the

updates.
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8 Fault code

Fault Fault code Fault Type Solution
code (in hex.) yp
Ensure the correct mapping between
1 0x0001 Module configuration fault module network configuration and
physical configuration.
5 0x0002 Incorrect  module parameter | Ensure that module parameter settings are
setting correct.
3 0x0003 Module output port power supply | Ensure that the module output port power
fault supply is normal.
Ensure that the module output port load is
4 0x0004 | Module output fault st M putp
within the specified range.
Incorrect parameter setting for|Ensure that the parameter settings for
18 0x0012
channel 0 channel 0 are correct.
Ensure that the output of channel 0 has no
20 0x0014 Output fault on channel 0 L. L
short circuit or open circuit.
Signal source open circuit fault on | Ensure that the signal source physical
21 0x0015 . .
channel 0 connection of channel 0 is normal.
Sampling signal limit exceeding|Ensure that the sampling signal on
22 0x0016 N
fault on channel 0 channel 0 does not exceed the chip limit.
Sampling signal measurement |Ensure that the sampling signal on
23 0x0017 upper limit exceeding fault on|channel 0 does not exceed the
channel 0 measurement upper limit.
Sampling signal measurement |Ensure that the sampling signal on
24 0x0018 lower limit exceeding fault on|channel 0 does not exceed the
channel 0 measurement lower limit.
34 0x0022 Incorrect parameter setting for|Ensure that the parameter settings for
channel 1 channel 1 are correct.
Ensure that the output of channel 1 has no
36 0x0024 Output fault on channel 1 L L
short circuit or open circuit.
Signal source open circuit fault on | Ensure that the signal source physical
37 0x0025 . .
channel 1 connection of channel 1 is normal.
Sampling signal limit exceeding|Ensure that the sampling signal on
38 0x0026 S
fault on channel 1 channel 1 does not exceed the chip limit.
Sampling signal measurement |Ensure that the sampling signal on
39 0x0027 upper limit exceeding fault on|channel 1 does not exceed the
channel 1 measurement upper limit.
Sampling signal measurement |Ensure that the sampling signal on
40 0x0028 lower limit exceeding fault on|channel 1 does not exceed the
channel 1 measurement lower limit.
Incorrect parameter setting for|Ensure that the parameter settings for
50 0x0032
channel 2 channel 2 are correct.
Ensure that the output of channel 2 has no
52 0x0034 Output fault on channel 2 . P L
short circuit or open circuit.
Signal source open circuit fault on | Ensure that the signal source physical
53 0x0035 . .
channel 2 connection of channel 2 is normal.
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Fault Fault code Fault Type Solution
code (in hex.) yp
Sampling signal limit exceeding|Ensure that the sampling signal on
54 0x0036 N
fault on channel 2 channel 2 does not exceed the chip limit.
Sampling signal measurement |Ensure that the sampling signal on
55 0x0037 upper limit exceeding fault on|channel 2 does not exceed the
channel 2 measurement upper limit.
Sampling signal measurement|Ensure that the sampling signal on
56 0x0038 lower limit exceeding fault on|channel 2 does not exceed the
channel 2 measurement lower limit.
Incorrect parameter setting for|Ensure that the parameter settings for
66 0x0042
channel 3 channel 3 are correct.
Ensure that the output of channel 3 has no
68 0x0044 Output fault on channel 3 L p. ,
short circuit or open circuit.
Signal source open circuit fault on | Ensure that the signal source physical
69 0x0045 . .
channel 3 connection of channel 3 is normal.
Sampling signal limit exceeding|Ensure that the sampling signal on
70 0x0046 L
fault on channel 3 channel 3 does not exceed the chip limit.
Sampling signal measurement |Ensure that the sampling signal on
71 0x0047 upper limit exceeding fault on|channel 3 does not exceed the
channel 3 measurement upper limit.
Sampling signal measurement |Ensure that the sampling signal on
72 0x0048 lower limit exceeding fault on|channel 3 does not exceed the
channel 3 measurement lower limit.
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9 EtherCAT functions

9.1 Basic functions

FK1100 ECT Coupler is an EtherCAT coupler that enables our Flex series expansion modules to connect to a
high-speed EtherCAT network. In this way, Flex series expansion modules of different types can be
configured an EtherCAT slave node, reducing the number of slave nodes connected.

9.2 Object dictionary overview

According to the definition of the standard protocol, the device object dictionary is uniformly divided, and
all devices must be divided according to the rules of the protocol. The general structure allocation of the
object dictionary is shown in the following table:

Index Description
0x0000-0xOFFF
0x1000-0x1FFF

0x2000-0x5FFF

Data type
EtherCAT standard communication object dictionary
Manufacturer defined parameters
TxPDO, used to map the output process data of the expansion
module.
RxPDO, used to map the input process data of the expansion
module.
SDO, used for parameter configuration and status feedback of
the expansion module.
Device description area, coupler configuration object
dictionary

0x6000-0x6FFF

0x7000-0x7FFF

0x8000—-0x8FFF

0xFO00—-OxFFFF

9.3 Expansion module object dictionary allocation

Each expansion module connected to the FK1100 ECT Coupler module is standardized as a module type,
and the configuration parameters and process data of each module are instantiated as object dictionaries
for management. The index of the module object dictionary is dynamically allocated and related to the
location of the module. The object dictionary dynamic allocation range is as follows.

Type Module 0 Module 1 Module n Module 31
RxPDO mapping 0x1600 0x1601 0x1600+n*0x01 Ox161F
TxPDO mapping 0x1A00 0x1A01 0x1A00+n*0x01 Ox1A1F

TxPDO parameter

0x6000-0x607F

0x6080—0x60FF | 0x6000+n*0x80—0x607F+n*0x80 | 0x6F80—0x6FFF

RxPDO parameters

0x7000-0x707F

0x7080—0x70FF | 0x7000+n*0x80—-0x707F+n*0x80 | 0Ox7F80—-0x7FFF

0x8000-0x807F

0x8080—0x80FF | 0x8000+n*0x80—-0x807F+n*0x80 | 0x8F80—0x8FFF

SDO parameter

Each Flex series expansion module connected to the EtherCAT coupler is assigned a unique object
dictionary base value. This base object dictionary is used to calculate the dynamic allocation of PDO
mappings, PDO data, and SDO parameters based on the slot position of the module.

The calculation methods for the RxPDO and TxPDO mappings of expansion modules are as follows:

Object dictionary index = Object dictionary base value + Module position n * 0x01
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The calculation methods for the RxPDO parameters, TxPDO parameters, and SDO parameters of expansion
modules are as follows:

Object dictionary index = Object dictionary base value + Module position n * 0x80

Note: Module position n is calculated starting from 0, representing the position number of the slot where
the module is located.

The object dictionary basic value distribution of Flex series is as follows.

Object dictionary
Module RxPDO TxPDO TxPDO RxPDO ,SDO . SDO status
mapping | mapping | parameter | parameter configuration parameter
parameter
FL1001-1600DI - 0x1A00 0x6001 - 0x8001 0x8078
FL1002-3200DlI - 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
FL3101-4PT - 0x1A00 0x6029 - 0x8029 0x8078
FL3201-4TC - 0x1A00 0x602D - 0x802D 0x8078

For example, the actual configuration is as follows.
FK1100_ECT_Coupler + FL1001-1600DI + FL2102-0016DN + FL3003-4AD + FL4003-4DA + FL3201-4TC

According to the object dictionary allocation rules, the object dictionary for this configuration is as follows.

Object dictionary

Module RxPDO | TxPDO | TxPDO RxPDO | SDO configuration | SDO status
mapping| mapping |parameter| parameter parameter parameter
FL1001-1600DI
- 0x1A00 0x6001 - 0x8001 0x8078
slot 0
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
FL3201-4TCslot 4 - 0x1A04 0x622D - 0x822D 0x8278

9.4 Expansion module scanning function

The local bus protocol stack inside the FK1100_ECT Coupler has an automatic scanning function for
modaules, through this function the master node can directly scan and obtain the types and positions of the
Flex series modules connected to the coupler module, and therefore directly determine the actual access
module type of each slot, thus determining the configuration relationship of the modules. The configuration
settings and scanning of modules are identified through the device identification code of the Flex series
modules themselves.

Each Flex series expansion module is assigned a unique device ID, which is a 32-bit long data. During the
power-on initialization process, the FK1100_ECT_Coupler module queries the identification code of the
expansion module in each slot, and then write them to into subindex 1 to subindex 32 of the 0xF050 object
dictionary from slot 0 to slot 31. When the master node starts the scanning function, it reads the 0xF050
object dictionary to obtain the device identification codes of the expansion modules connected to
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FK1100_ECT_Coupler. Through these identification codes, the model of each module connected to each slot
behind the coupler can be determined, thereby configuring the modules accordingly.

Regardless of whether the master node obtains the module configuration through manual configuration or
scanning, it must send the user-configured network configuration information to the coupler while the
FK1100_ECT_Coupler module is still in the Pre_Operational state. Specifically, the master node must write
the identification codes of the Flex series modules detected in slot 0 to slot 31 into subindex 1 to subindex 32
of the 0xF030 object dictionary in sequence. 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 device identification codes for the modules are as follows:

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
FL3101-4PT 0x163150A1
FL3201-4TC 0x163150A9
9.5 Fault diagnosis
Indicator Description Handling method
1. Check whether the module power connection is
PWR off Coupler 24V po.wer supply |secure. o
exception 2. Assess whether the power supply capacity is
sufficient.
. 1. Check whether the physical connection between
No data in EtherCAT .
Off communication the master and slave is secure.
2. Check whether the slave node address matches.
RUN 1. The SDO data volume is large, and the master
. node's performance in sending SDO data is
Blinking EtherCAT'communlcatlon insufficient, causing the slave node to remain in
notin OP state . . .
the Pre-Operational state for a long period of time.
2. Check whether the configuration is consistent.
1. Check whether the physical configuration and
network configuration are consistent.
2. Perform an automatic scan to check whether the
SF Blinking | Configuration mismatch |scanned physical configuration matches the actual
physical configuration and network configuration.
This can help determine whether any module is
damaged.
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Appendix A Address mapping table

descriptions

A.1 Function code planning
Supported function codes: 01, 02, 03, 04, 05, 06, 15, 16, 23

A.1.1 Function codes in Modbus standard

Fucn::ieon Name Definition Operation type

1 Read Coils Read coils Bit operation (multiple)
2 Read Discrete Inputs Read discrete inputs Bit operation (multiple)
3 Read Holding Registers Read holding registers Word operation (multiple)
4 Read Input Registers Read input registers Word operation (multiple)
5 Write Single Coil Write a single coil Bit operation (single)

6 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/RV(\égitsqtgllrtsjltiple Read/Write multiple holding registers Word operation (multiple)

A.1.2 BIT access

A.1.2.1 BIT read

02: Read Discrete Inputs / Read discrete input status/bit operation (multiple)

This function code allows for bitwise read operations on all digital input modules configured, with address
offsets starting from 0 and following the configuration order.

A.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 allows for bitwise write operations or read back on all digital output modules
configured, with address offsets starting from 0 and following the configuration order.
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A.1.3 WORD access

A.1.3.1 WORD read

®  04:Read Input Registers / Read input registers/word operation (multiple)
®  23:Read/Write Multiple Registers / Read/Write multiple holding registers/word operation (multiple)
Note: The read and write operations for function 23 do not map to the same address.

These two function codes allows for word-wise read operations on the input data of all configured modules.
The digital input module can perform bit operations using function code 02, as well as word operations here
(offset address 4096). The error diagnostic information for all modules is also mapped to address 8192.

<  The parameters of the analog modules are offset sequentially from address 0 according to the
configuration order.

<  The parameters of the digital modules are offset sequentially from address 4096 according to the
configuration order.

<  Theerror diagnostic information parameters for all modules are offset sequentially from address 8192
according to the configuration order.

A.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: The read and write operations for function 23 do not map to the same address.

These four function codes allows for word-wise write operations or read back the output data of all
configured modules. The digital input module can perform bit operations using function code 15, as well as
word operations here (offset address 4096). The master node should not perform both bit write operations
and word write operations on the same digital output simultaneously, as this will cause conflicts.

< The parameters of the analog output modules are offset sequentially from address 0 according to the
configuration order.

< The parameters of the digital output modules are offset sequentially from address 4096 according to
the configuration order.

A.2 Address mapping table

A.2.1 Address allocation

A.2.1.1 Area

The address space is divided into four address regions according to the planned access method.
1. BlITread:

0-2048; Digital input module
2. BIT write:
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0-2048; Digital output module

3. WORD read: 0-12288;
0-4095: Corresponding to the analog input module
4096-8191; Corresponding to the digital input module

8192-1228T: Corresponding to diagnostic information, including error codes for the module

4. WORD write: 0-8192;
0-4095: Corresponding to the analog output module
4096-8191; Corresponding to the digital output module

A.2.1.2 Module address count table

Function code 02 :;0155’ 04,23 03, (;63’ 16, 04,23 (;?;’,22’ 04,23
Offset address 0 0 0 0 4096 4096 | 8192
No.

L[] O e ot | oot o

Function
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 - 16 - - - 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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A.2.1.3 Example

Configuration: total number of modules: 18
Function code 02 :;:’0155’ 04,23 (;?;”gi’ 04,23 (;?;”gi’ 04,23
Offset address 0 0 0 0 4096 4096 | 8192
ne: Inp‘ut Output Bit Input | Output | Input | Output | Input
T 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_2EI - - 36-52 4-12 - - 42-43
17 FL6121-1El - - 53-63 13-19 - - 44
18 FL6002-2ES - - 64-80 20-24 - - 45-46
A.3 Additional notes

The address range for accessing the above function codes is calculated based on the configuration. If it
exceeds the actual configured address range, an 'lllegal data address' error will be reported during access.

Function code 23 reads data from the 'WORD read' area, not from the 'WORD write' area. Therefore, if the
master node supports function code 23, it can read and write input and output data simultaneously,
improving communication efficiency.
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