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Preface

Overview
Thank you for choosing INVT Flex series I/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 ca binet 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
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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 VFD. 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 caus ed 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 _
Name Description
symbol
Dange Severe personal injury or even death can result if related requirements
f} r
9 are not followed.
Warni Personal injury or equipment damage can result if related requirements
{ n: arnin
g 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, r unning and maintaining and capable to prevent any
emergencies.

1.4 Safety guidelines

General principles

Only trained and qualified professionals are allowedto  perform related operations.

Do not perform wiring, inspection or  component replacement when power

supply is applied. Ensure that all the input power supplies are disconnected

before wiring and inspection.

The product design is applied to indoor electrical environments at overvoltage
category Il. Ensure that the product power supply system has surge protection

A devices to prevent lightning overvoltage from being applied to the power input or

signal I/O terminals of the product so as to avoid equipment damage.

Do not modify th e 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.

202309 (V1.0 1
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Delivery
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

s Do not install the product on inflammables. In addition, prevent the product from
A 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 receiv ed related electrical knowledge and equipment
operation training can operate the control cabinet.

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

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

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
misoperatio n may result.

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

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

202309 (V1.0



INVT Flex Series 1/0 System User Guide Safety precautions

Commission ing and running

Before power -on for running, ensure that the working environment of the

product meets the requirements (see 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.

When the output units such as relay s 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 cau sed due to
external power supply or device faults.

A 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.

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

Note s Use proper torque to tighten screws.

Disposal

The product contains heavy metals. Dispose of a scrap product as industrial
waste.

Dispose of a scrap product separately at an appropriate collection point but not

135/ [>

place it in the normal waste stream.
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2 Communication coupler specifications

2.1 EtherCAT communication coupler

2.1.1 FK1100

2.1.1.1 Basic information

invt

Power supply for
Unit power supply  unwired terminal

— [ 24V 24v
L ov|ov
L PE | PE

—
® (€

40| FK1100
,EI" EiherCATcDup\er 124w

SN:106228000058
Ver:ABB.CC

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

Model Ordering No. Description Applicable model
Communication coupler, EtherCAT, |Applicable to INVT and third -party
24VDC; RoHS EtherCAT master devices

FK1100 | 110167 00005

202309 (V1.0
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2.1.1.2 Component description
[O] (= PWR H
Status (s ERR B
indicator sFH
FK1100
EtherCAT
Type-C
interface
EtherCAT
interface
24V | 24V
GND | GND
PE | PE
[+
24V power =
interface u
B
=
%]
Interface Definition
PWR: Power On The power connection is normal.
indicator o
Off The power connection is abnormal.
(Green)
Off The communication coupler module is in INIT state.
o The communication coupler module is
Blinking ]
RUN: Run Pre-Operational state.
indicator Single | The communication coupler module is in
(Green) flash Safe-Operational state.
o The communication coupler module is Operational
Status indicator On
state.
Off The EtherCAT communication is in normal state.
A status conversion command that cannot be
Blinking | executed has been received through the EtherCAT
ERR: Fault L
Lo communication.
indicator - -
. The network is disconnected, and the
(Red) Single o
flash communication coupler module encounters a
as
synchronization error.
Double | A Watchdog error occurs to the EtherCAT
202309 (V1.0 5
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Interface Definition
flash communication.
SF: Fieldbus Off The equipment running is normal.
fault Blinking | Configuration error occurs.
indicator o
On A communication coupler FPGA fault occurs.
(Red)
USB type-C .
) 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 Hardware specifications

Item Specifications
Rated input voltage 24VDC (20.4vD(C 28.8VDC)
Rated input current 0.8A (Typical value at 24VDC
Backplane fieldbus
output rated voltage
Backplane fieldbus

5VDC (4.75VDC5.25VDC)

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

Isolation The input power is not isolated.

Power supply

. Protection against overcurrent, reverse connection, and surges
protection

2.1.1.4 Software specifications

Item Specifications

Supporting EtherCAT alias access and site alias setup on backend. Alias
. range: 17 65535
Alias access . )
# 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

Input mailbox size Up to 128 bytes

Up to 768 bytes

Output mailbox size Up to 128 bytes

2.1.1.5 Environment requirements

Item Specifications

Working environment - -
-0. 6330
temperature

Working environment

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

Storage temperature -400 65 . dRH < 90%, no condensation)
Air No corrosive gas
Altitude Lower than 3000m
Pollution degree Below degree 2

202309 (V1.0
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Item Specifications

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 IEC 60068 -2-6
Impact resistance Compliant with IEC 60068 -2-27

2.2 PROFINET communication coupler

2.2.1 FK1200

2.2.1.1 Basic information

invt

Power supply for
Unit power supply  unwired terminal

— [ 24V 24V
L ov|ov

LPE PE

e FK1200
DOf; PROFINEI' Coupler /24VDC

SN:106228000058

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

Model Ordering No. Description Applicable model
Communication coupler, PROFINET, [Applicable to PROFINET master
24VDC; RoHS devices

FK1200 | 11016i 00012

202309 (V1.0
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2.2.1.2 Component description

Status
indicator
Type-C
interface
PROFINET
interface
24V power =
interface (o]
[ 5]
ia
Interface Definition
PWR: Power On The power connection is normal.
indicator o
Off The power connection is abnormal.
(Green)
Off Initial state
Fast . . .
RUN: Run L Waiting for connection/Connecting.
o blinking
indicator
Slow
(Green) L Safe mode
blinking
. On The communication is normal.
Status indicator
Off In normal state
ERR: Fault Fast L
o o A communication fault occurred.
indicator blinking
(Red) Slow .
L An expansion module fault occurred.
blinking
SF: Fieldbus Off The equipment running is normal.
fault Blinking | Configuration inconsistency.
indicator .
On An extended function fault occurred.
(Red)
USB type-C .
) Used for single board software upgrade
interface
PROFINET P1: PROFINET interface 1
interface P2: PROFINET interface 2
24V power . .
) 24VDCpower input interface of module
interface

202309 (V1.0
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2.2.1.3 Hardware specifications

Item

Specifications

Rated input voltage

24VDC (20.4VDC 28.8VDC)

Rated input current

0.8A (Typical value at 24VDC

Backplane fieldbus
output rated voltage

5VDC (4.75VDE5.25VDC)

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

2.2.1.4 Software specifications

Item Specifications
Communication mode RT mode
Min. communication
. 1ms
period
I&M data From I&MO to I&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

100BASETX

Communication rate

10M bit/s (for standard Ethernet); 100M bit/s (for PROFINET)

Communication
method

Full duplex

Topology 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
settings

Supported

2.2.1.5 Environmental requirements

Item

Specifications

Working environment
temperature

-200 6550

Working environment

RH < 95%, no condensation

202309 (V1.0

Communication coupler specifications




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

Item Specifications
relative humidity (RH)
Storage temperature -4006 6700 (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
vibration resistance Compliant with IEC 60068 -2-6

Zone B, compliant with IEC61131 -2

Impact resistance Compliant with IEC 60068 -2-27

202309 (V1.0
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1/0 module specifications

3.1 Digital input

3 1/0O module specifications

3.1.1 FL1001 (1600D)

3.1.1.1 Basic information

module

[
oo o DI10 %
DI1 | 1 | D11 [
ﬂ] D2 | 2 | DI12 LB
f DI3 | 3 | DI13
one T | D14 | 4 | Dil4 I
L DI5 | 5 | DI15
DI6 | 6 | DI16
DI7 | 7 | D17
ss | 8| ss
I —
A B
7| FL1001
EA ZETH 16xDigital Input

L] 24VDC  0.5A
SN:106228000058

Shenzhen INVT Electric co.,Ltd

types,
RoHS

500mA@ 24 VDC inputs;

series

www.invt.com Made in china
Ordering . .
Model No Description Applicable model
Digital input module, 16 channels,
. supporting the source and sink Applicable to INVT Flex/TS/TM
FL1001 | 110167 00004

202309 (V1.0
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1/0 module specifications

3.1.1.2 Component description

Status indicator

Signal indicator

FL1001
1600

Color meaning

User terminal

Name Description
On: The module is running.
Slow flashing (2.5Hz): The module is
R: Yellow Power -on/Run status o T
- establishing communication.
green indicator - -
Off: The module is not powered on or it
Status is abnormal.
indicator Off: The module works normally.
Slow flashing (2.5Hz): Incorrect
E: Red Module fault indicator parameter settings.
Fast flashing (10Hz): The module is
offline.
001 07: On: The input is valid.
Signal Green Each corresponds to a
indicator 101 17: channel of input signal. Off: The input is invalid.
Green
User . .
) External wiring I/O terminal
terminal
Color Digital output (source,
: - Digital input 9 put {
meaning sink, relay)

202309 (V1.0
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1/0 module specifications

Name

Description

- Analog input (voltage,

current, thermocouple

- Analog output

3.1.1.3 Power supply specifications

Item

Specifications

Fieldbus input power
rated voltage

5VDC (4.75VDE5.25VDC)

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
PPINg Not supported
module
3.1.1.4 Input specifications
Item Specifications
Input type Digital input
Input mode Source/Sink

Input channel

16

Input voltage class

24VDCt10% 21.6VDQ 26.4VDC

Input current (Typical) 7mA (Typical value at 24VDC
ON voltage >15V
OFF voltage <5V
Hardware response
] 100es/100¢€s
time ON/OFF
Software filter time Supported

Input resistance

Reference value about 3.4K q

Isolation

Optocoupler

Input action display

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

Input derating

Derate by 75% when operating at 55 6 (with no more than 12 input
points that are on at the same time), or by 10 6 when all input points are

on

3.1.1.5 Software specifications

Iltem

Specifications

Software input filter
time

Setting range: 11 65535 (default: 1000); unit: 10 €s; 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

202309 (V1.0
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1/0 module specifications

Iltem

Specifications

indication

Input channel logic
level configuration

Not supported

Configuration of
independent channel
enabling

Not supported

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.

1/0 mapping

Supporting the mapping method of bitwise  access

3.1.16

Environment requirements

Iltem

Specifications

Working environment
temperature

-0. 8330

Working environment
relative humidity (RH)

RH < 95%, no condensation

Storage temperature

-4, 865 . @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 IEC 60068 -2-6

Impact resistance

Compliant with IEC 60068 -2-27

202309 (V1.0
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3.2 Digital output module (Source type)

3.2.1 FL2002 (0016DP)

3.2.1.1 Basic information

DO10
DO11 LM
DO12 LO]
DO13 —
DO14 [ﬂ
DO15

LOAD
LT
9
Q
@

DO16

DO17

v}
]
B
N o o A w N P O

e
:

A B
0] FL2002
E 16xDigital Output(PNP)
i 24VDC 0.5A
SN:106228000058
Shenzhen INVT Electric co.,Ltd [ﬂ ﬁ
www.invt.com Made in china —
Ordering o q
Model N Description Applicable model
0.

Digital output module, with 16
FL2002 | 110161 00006 | channels of PNP transistor output,
500mA @ 24 VDC; RoHS

Applicable to INVT Flex/TS/TM
series

202309 (V1.0
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1/0 module specifications

3.2.1.2 Component description

Status indicator

Signal indicator

FL2002
OP

0C
WE
|10
LR
m12
m13
Wi

N>
N

o>
Qm%-

>

(4]
om

P
%
on

w3 >
| -

=3
i o

Color meaning

User terminal

B
8-
| A BJ
Name Description
On: The module is running.
Slow flashing (2.5Hz): The module is
R: Yellow | Power-on/Run status o T
o establishing communication.
green indicator - -
Off: The module is not powered on or it
is abnormal.
Status
- Off: The module works normally.
indicator o ;
Fast blinking (10Hz): The module is
o offline.
E: Red Module fault indicator -
Slow flashing (2.5Hz): No power
connected externally or incorrect
parameter settings.
0071 07: On: Enable output.
Signal Green Each corresponds to a
indicator 101 17: channel of output signal. Off: Disable output.
Green
User terminal External wiring I/O terminal
) L Digital output (source,
Color meanin Digital input
g - g P sink, relay)

202309 (V1.0
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1/0 module specifications

Name

Description

Analog input (voltage,

- Analog output

current, thermocouple

3.2.1.3 Power supply specifications

Item

Specifications

Fieldbus input power
rated voltage

5VDC(4.75VDQ 5.25VDC)

Fieldbus input power
rated current

150mA

Terminal input power
rated voltage

24VDC (20.4VD(C 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

3.2.1.4 Output specifications

Item Specifications
Output type Digital output, high -edge output
Output mode Source type
Output channel 16
Output voltage class 24VDCt10% 21.6VDQ 26.4VDC

Output load (Resistance
load

0.5A/point, 2A/module

Output load (Inductance
load

7.2W/point, 12W/module

Output load (Light load

5W/point, 18W/module

Hardware response time
ON/OFF

100es/100¢€s

Leakage current at OFF

10eA

Switch frequency

100Hz for resistance load, 0.5Hz for resistance load, and 10Hz for light
load

Isolation

Yes

Output action display

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

Input derating

None

Protection functions

Short -circuit protection and overcurrent protection

3.2.1.5 Software specifications

Item

Specifications

Stop/offline output
mode

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

Preset value of
stop/offline output

Single-point 0 or 1

Output channel

None

202309 (V1.0
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Item Specifications

exception detection
indication

Output channel logic

. . Not supported
level configuration

Configuration of
independent channel Not supported
enabling

Configuration of

. : ] Diagnosis information will be uploaded by default.
diagnosis reporting

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

10 mapping Supporting the mapping method of bitwise access

3.2.1.6 Environment requirements

Item Specifications

Working environment . -
-2060 63 3 0
temperature

Working environment

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

Storage temperature -4006 65 . @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 . .
Zone B, compliant with IEC61131 -2

level
vibration resistance Compliant with IEC 60068 -2-6
Impact resistance Compliant with IEC 60068 -2-27

202309 (V1.0 18
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1/0 module specifications

3.3 Digital output module (Sink type)

3.3.1 FL2102 (0016DN)

3.3.1.1 Basic information

invt
— Doo | 0 |DO10
DO1 | 1 |DO11 \A‘Q
D02 | 2 |DO12 Lo
%D DO3 | 3 |DO13
DO4 | 4 |DO14
DO5 | 5 |DO15
| |pos| 6 |DO16
Do7 | 7 |DO17
CoM| 8 | cOM

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

500mA @ 24 VDC; RoHS

series

Ordering o q
Model G Description Applicable model
Digital output module, with 16 )
B . Applicable to INVT Flex/TS/TM
FL2102 | 110161 00003 | channels of NPN transistor output,

202309 (V1.0
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1/0 module specifications

3.3.1.2 Component description

FL2102

0016DN
Status indicator RE ME
om Wm0
01l W11
| W12
Signal indicator BE m1

w4

W15
W16

e —

wp N>
Wgﬂ N%m

>

Aol

o>
am

oPp
%

Color meaning

User terminal

A§§B
& 7
%
s ©s
- |
A B J
Name Description
On: The module is running.
Slow flashing (2.5Hz): The module is
R: Yellow Power -on/Run status o .
. establishing communication.
green indicator - -
Off: The module is not powered on or it
is abnormal.
Status
. Off: The module works normally.
indicator — -
Fast blinking (10Hz): The module is
o offline.
E: Red Module fault indicator -
Slow flashing (2.5Hz): Channel
overheat/overcurrent alarm or incorrect
parameter settings.
00i 07: On: Enable output.
) Each corresponds to a
Signal Green
- . channel of output )
indicator 107 17: . Off: Disable output.
signal.
Green
User terminal External wiring I/O terminal
. o Digital output (source,
Color meanin Digital input
g - g P sink, relay)

202309 (V1.0
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1/0 module specificatio ns

Name

Description

- Analog input (voltage,

current, thermocouple

- Analog output

3.3.1.3 Power supply specifications

Iltem Specifications
Fieldbus input power
5VDC (4.75VD€5.25VDC)
rated voltage
Fieldbus input power
200mA
rated current
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 module Not supported
3.3.1.4 Output specifications
Item Specifications
Output type Digital output, low -edge output
Output mode Sink
Output channel 16

Output voltage class

24VDCt10% 21.6vDQ 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

100es/100€s

Leakage current at OFF

10eA

Switch frequency

100Hz for resistance load, 0.5Hz for resistance load, and 10Hz for light

load

Isolation

Yes

Output action display

When the output is in driving state, the output indicator

is on.

Input derating

None

Protection functions

Short -circuit protection and overcurrent protection

3.3.1.5 Software specifications

Item

Specifications

Stop/offline output
mode

Keeping output, clearing output, or outputting the preset value, which

is configured on a point basis

Preset value of
stop/offline output

Single-point 0 or 1

202309 (V1.0
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Item Specifications

Output channel
exception detection Overheat/overcurrent detection and protection on a module basis
indication

Output channel logic
. i Not supported
level configuration

Configuration of
independent channel Not supported
enabling

Configuration of . . . .
. . . Diagnosis information will be uploaded by default.
diagnosis reporting

Output according to the stop/offline output mode and preset value,
In stop mode . .
without refreshing any mor e

10 mapping Supporting the mapping method of bitwise access

3.3.1.6 Environment requirements

Item Specifications

Working environment . -
-2. 06330
temperature

Working environment

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

Storage temperature -406 65 . GRH <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 IEC 60068 -2-6
Impact resistance Compliant with IEC 60068 -2-27

202309 (V1.0 22
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1/0 module specifications

3.4 Digital output module (Relay)

3.4.1 FL2201 (O008DR)

3.4.1.1 Basic information

[

Invt

Lorn Loan

3 3
Yoo | 0 |COMO| Yo4 | 0 |COMY
NC | 1 | NC ne |1 [ e
Yo1 | 2 |COMO| ? 2 |CoM1
NC | 3 | NC ne | s [ e
Yo2 | 4 |COMO| YO6 | 4 |COM1|
NC | 5 W NC | 5 V
Yo3 | 6 % Yo7 | 6 W
[ne |7 | ne ne | 7| ne |
nc|s[nc| |ncls|nc|

FL2201

I 8xRelay Output
AC:230V 2A/ DC:24V 2A
SN:106228000058

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

Ordering L .
Model G Description Applicable model
. Digital output, 8 relay outputs, dry Applicable to INVT Flex/TS/TM
FL2201 | 110167 00009 )
contacts,3A@30VDC/250VAC;RoHS | series

202309 (V1.0
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1/0 module specifications

3.4.1.2 Component description

FL2201

Status 0008DR
indicator RI: _E
‘ Color
Signal meaning
indicator
User
terminal
Name Description
On: The module is running.
R: Slow flashing (2.5Hz): The module is
Power-on/Run status . o
Yellow | . establishing communication.
indicator - :
green Off: The module is not powered on or it
Status is abnormal.
indicator Off: The module works normally.
Slow  flashing (2.5Hz): Incorrect
E: Red | Module fault indicator parameter settings.
Fast blinking (10Hz): The module is
offline.
Signal 001 07: | Each corresponds to a | On: Enable output.
indicator Green | channel of output signal. Off: Disable output.
User terminal External wiring I/O terminal
o Digital output (source,
- Digital input .
. sink, relay)
Color meaning Analog input (volt
nalog input (voltage,
Analog output
- current, thermocouple - 9 P

202309 (V1.0
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1/0 module specifications

3.4.1.3 Power supply specifications

34.14

Iltem Specifications
Fieldbus input power
5VDC (4.75VD(€5.25VDC)
rated voltage
Fieldbus input power
300mA
rated current
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 module Not supported
Output specifications
Iltem Specifications
Output mode Relay N.O.
Output channel 8
Contact load (Resistance
3A 250VAC/30VDC

load

Max. switching voltage

250VAC/125VDC @0.3A

Max. switching current 3A
Contact resistor <100mqg 1A 6VDC
Minimum load 5VDC 10mA

Isolation

Strong current isolated from weak current

3.4.15

Software specifications

Iltem

Specifications

Stop/offline output
mode

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

Preset value of
stop/offline output

Single-point 0 or 1

Output channel

exception detection Not supported
indication
Output channel logic
. ) Not supported
level configuration
Configuration of
independent channel Not supported
enabling
Configuration of
Not supported

diagnosis reporting

In stop mode

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

10 mapping

Supporting the mapping method of bitwise access

202309 (V1.0
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3.4.1.6 Environment requirements

Iltem Specifications

Working environment
temperature

-200 633 0

Working environment

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

Storage temperature -4006 65 . @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 IEC 60068 -2-6
Impact resistance Compliant with IEC 60068 -2-27

3.5 Analog input module

3.5.1 FL3003 (4AD)

3.5.1.1 Basic product information

invt
VIO+ | O 10+
- vio- | 1 | PE
ﬂ] @ Vit | 2 | 11+ l
vil- | 3 | PE —
VI2+ | 4 | 12+ 15 [ﬂ
Vi2- | 5 | PE
VI3+ | 6 | I3+
vI3- | 7 | PE
NC | 8 | NC
A B

[OFFE0| FL3003
al
AN 4xAnalog Input
8, XEALY Voltage&current 24bit
SN:106228000058

Shenzhen INVT Electric co.,Ltd [ﬂ ﬁ
www.invt.com Made in china —
Ordering o .
Model N Description Applicable model
0.

Analog input, 4 channels, 16 -bit
FL3003 | 11016100011 | resolution, room -temperature
accuracy of +0.1%FS; RoHS

Applicable to INVT Flex/TS/TM
series

202309 (V1.0
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1/0 module specifications

3.5.1.2 Component description

Status indicator

Signal indicator

FL3003
4AD

Color meaning

User terminal

Name

Description

Status
indicator

R: Yellow
green

Power-on/Run status
indicator

On: The module is running.

Slow flashing (2.5Hz): The module is
establishing communication.

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

E: Red

Module fault indicator

Off: The module works normally.

Fast blinking (10Hz): The module is
offline.

Slow blinking (2.5Hz): ADC chip fault or
incorrect parameter settings.

Signal
indicator

001 03:
Green

Channel status indicator

On: The channel is enabled.

Slow blinking (2.5Hz): Input signal
Incorrect parameter settings.

Fast blinking (10Hz): Offline at the
voltage mode.

Off: The channel is disabled.

User terminal

External wiring I/O terminal

202309 (V1.0
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1/0 module specifications

Name

Description

- Digital input

Digital output (source,
sink, relay)

Color meaning

Analog input (voltage,
current, thermocouple

- Analog output

3.5.1.3 Power supply specifications

Item Specifications
Fieldbus input power
5VDC (4.75VD(C€5.25VDC)
rated voltage
Fieldbus input power
200mA
rated current
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 module Not supported
3.5.1.4 Input specifications
Item Specifications
Input type Analog input
Input mode Voltage/current
Input channel 4
Resolution 16 bits
Conversion time 320¢es/channel

Voltage input range

0i 5V 0i 10V-5i +5V -107 +10V

Voltage input resistance

2.4Mq

Voltage input accuracy

. +0.1%
(250 )
Voltage input accuracy
(in full temperature +0.2%
range)
Voltage input limit 12V

Voltage input diagnosis

Disconnection detection supported

Current input range

+20mA 01 20mA 41 20mA

Current input resistance 240q
Current input accuracy
(at 256 ) =0.1%

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

202309 (V1.0
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Item Specifications
interface; interface isolated from bus
Input action display None
Input derating None

3.5.1.5 Software specifications

Item Specifications

Configuration of
independent channel Supported
enabling

Configuration of
. . . Supported
diagnosis reporting

Configuration of ) _ . ) o
) ] ) Voltage-side disconnection, over -range detection, and over -limit
enabling diagnosis i

. detection
detection

Mode switchover . . . .
0i 5V, 01 10V, £5V, £10V, 41 20mA, 07 20mA, £20mA

configuration
Filter parameter Software filter time can be set through the upper computer, wh ich
configuration ranges from 1 to 255, with the sampling period as the unit.
Configuration of
enabling over -limit Supported
detection

Configuration of

. . Not supported
enabling peak holding
Configuration of
. . +20000
conversion digital range
Sampling period 1.28ms for 4 channels

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

Stop mode Present value kept, without refresh

3.5.1.6 Environment requirements

Iltem Specifications

Working environment . -
-2. 063 3 0
temperature

Working environment

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

Storage temperature -406 65 . 6RH& 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 IEC 60068 -2-6
Impact resistance Compliant with IEC 60068 -2-27
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1/0 module sp ecifications

3.6 Analog output module

3.6.1 FL4003 (4DA)

3.6.1.1 Basic product information

FL4003

4xAnalog Output
Voltage&current 16bit
SN:106228000058

Shenzhen INVT Electric co.,Ltd

room -temperature accuracy of
+0.1% FS; RoHS

series

www.invt.com Made in china
Ordering . :
Model G Description Applicable model
Analog output module, 4 channels,
. 16-bit resolution, Applicable to INVT Flex/TS/TM
FL4003 | 11016i 00008

202309 (V1.0
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1/0 module specifications

3.6.1.2 Component description

FL4003

Status indicator mE

Signal indicator

-

£S5 WP %
wm ’1 Mﬁ

B

» 0

~> op
~m om i

@ P>
om

£>
W
m

Color meaning

User terminal

Name

Descri

ption

Status
indicator

R: Yellow
green

Power -on/Run status
indicator

On: The module is running.

Slow flashing (2.5Hz): The module is
establishing communication.

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

E: Red

Module fault indicator

Off: The module works normally.

Fast blinking (10Hz): The module is
offline.

Slow blinking (2.5Hz): DAC chip external
power exception or parameter setting
error.

0071 03:
Green

Channel status indicator

On: The channel is enabled.

Slow blinking (2.5Hz): Short circuit or
incorrect parameter settings.

Fast  blinking  (10H2z): Current
disconnection.

Off: The channel is disabled.

202309 (V1.0
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1/0 module specifications

Name Description
User
. External wiring I/O terminal
terminal
o Digital output (source,
- Digital input .
Color sink, relay)
meaning Analog input (voltage,
Analog output
- current, thermocouple - goup

3.6.1.3 Power supply specifications

Item

Specifications

Fieldbus input power
rated voltage

5VDC(4.75VDQ 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

3.6.1.4 Output specifications

range)

Item Specifications
Output type Analog output
Output mode Voltage/current
Output channel 4
Resolution 16 bits
Conversion time 40¢es/channel
Voltage output range 01 5V, 01 10V, -51 +5V, -10i +10V
Voltage output load 1kq
Voltage Ol(,I;[Z;lét )accuracy £0.1%
Voltage output accuracy
(in full temperature +0.5%

Voltage output diagnosis

Short circuit detection and overtemperature protection supported

Current output range

01 20mA 47 20mA

range)

Current output load <600q
Current output accuracy
_ +0.1%
(2506 )
Current output accuracy
(in full temperature +0.5%

Current output diagnosis

Open circuit detection and overtemperature protection supported

Isolation

No isolation between interface channels; voltage isolated from

202309 (V1.0

32



INVT Flex Series 1/0 System User Guide

1/0 module specifications

Item

Specifications

interface; interface isolated from bus

Output action display None
Output derating None
3.6.1.5 Software specifications
Item Specifications
Configuration of
independent channel Supported
enabling
Configuration of diagnosis
Supported

reporting

Configuration of enabling
diagnosis detection

Short circuit detection for voltage, and disconnection detection for
current

Mode switchover
configuration

015V, 07 10V, £5V, 10V, 4i 20mA, 07 20mA

Output status
configuration after stop

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

Preset value of

stop/offline output Supported
Configuration
Configuration of
+20000

conversion digital range

Sampling period

160¢es for 4 channels

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

3.6.1.6 Environment requirements

Item

Specifications

Working environment
temperature

Working environment
relative humidity (RH)

RH < 95%, no condensation

Storage temperature

-4006 65 . GRH < 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 IEC 60068 -2-6

Impact resistance

Compliant with IEC 60068 -2-27

202309 (V1.0
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3.7 Temperature detection module (Thermal resistor)

3.7.1 FL3103 (4PT)

3.7.1.1 Basic product information

[ ]
[ Tp\Y4 ¢
Four-wire
Three-wire
Two-wire
10+ (0] 10-
L RO+ | 1 | RO LM
[ o m =i

P
N
+
© N o g b w N
pl
N

FL3103

A 4xAnalog Input

EE 1!
gl ¥l Temperature, RTD 24bit

O] 3 8= SN:106228000058
F 7=

[z m]
i

www.invt.com Made in china

Shenzhen INVT Electric co.,Ltd [ﬂ E:
—

Ordering .
Model G Description

Applicable model

Thermal resistor, 4 channels, 24 -bit
FL3103 | 110167100007 | resolution, sensitivity of 0.1 & - ¥ ¢
RoHS

series

Applicable to INVT Flex/TS/TM

202309 (V1.0
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1/0 module specifications

3.7.1.2 Component description

Signal indicator

FL3103
4PT

Status indicator RE HE
oom

Color meaning

-3
- m

User terminal

&> wp N>
wm % Nm %

% %
am NG

3
Jm%

A

P>
Jom

|

£>
v0)
-

Name

Description

Status
indicator

R: Yellow
green

On: The module is running.

Slow flashing (2.5Hz): The module is
establishing communication.

Power-on/Run status

indicator - :
Off: The module is not powered on or it

is abnormal.

E: Red

Off: The module works normally.

Fast blinking (10Hz): The module is
Module fault indicator offline.

Slow  blinking (2.5Hz):  Error in
temperature detection.

00i 03:
Green

On: The channel is enabled.

Slow blinking (2.5Hz): Input signal out of
Channel status indicator range or limit.

Fast blinking (10Hz): Disconnection.

Off: The channel is disabled.

User
terminal

External wiring 1/O terminal

202309 (V1.0
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Name Description
S Digital output (source,
- Digital input .
Color sink, relay)
meaning Analog input (voltage,
Analog output
- current, thermocouple - ¢ P
3.7.1.3 Power supply specifications
Item Specifications
Fieldbus input power
5VDC (4.75VDE5.25VDC)
rated voltage
Fieldbus input power
250mA
rated current
Terminal input power
None
rated voltage
Terminal input power
None
rated current
Terminal output
None
power rated voltage
Terminal output
None
power rated current
Hot swapping of
PPINg Not supported
module
3.7.1.4 Input specifications
Iltem Specifications
Input channel 4
Resolution 24 bits
Display sensitivity 0.062506 * . 403y

Input terminal

Four thermal resistor inputs

Sensor type

Pt100 Pt500 Pt1000 Cul00

Wiring method

Two-wire/Three -wire/Four -wire

Accuracy in room
temperature (of 0 3 §

Full scale * +0.3%

Accuracy (in room
temperatur e-0 . @
330"

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
cases, the

480ms/channel, and in other sampling period is

240ms/channel.

Filte r parameter

11 255 (Default: 8)

Isolation method

1/0 terminals insulated from the power supply;
No insulation between channels

3.7.1.5 Software specifications

Iltem

Specifications

Configuration of

Supported

202309 (V1.0
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1/0 module specifications

Iltem

Specifications

diagnosis reporting

Configuration of
enabling diagnosis
detection

Over-limit detection and disconnection detection supported

Configuration of

enabling over -limit Supported
detection
Independent channel
. . Supported
configuration
Configuration of
enabling temperature Supported

offset

Temperature setting
range

-204.81 204.7 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 method

Celsiusdegree &6' * D_fpcl fcgr bcepcc &y'

Sensitivity

0.06250* ., . 403y

Sampling refresh

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

Disconnection or
over -limit

Output of max. value plus 10 & . Disconnection detection supported.

System diagnosis

Not supported

Channel diagnosis

Upper limit exceeding alarm and lower limit exceeding alarm.

Software diagnosis

Not suppo rted

Configuration Identifying  configuration errors, including channel parameter
diagnosis configuration errors.
3.7.1.6 Environment requirements
Item Specifications

Working environment
temperature

-2. 66330

Working environment
relative humidity (RH)

RH < 95%,no condensation

Storage temperature

-4006 65 . @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

EMCanti -interference
level

Zone B, compliant with IEC61131 -2

vibration resistance

Compliant with IEC 60068 -2-6

Impact resistance

Compliant with IEC 60068 -2-27
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1/0 module specifications

3.8 Temperature detection module (Thermocouple)

3.8.1 FL3203 (4TC)

3.8.1.1 Basic product information

invt
TC m

CHO- J

CHO+| O
. CH1+| 1 | CcHI- LM
[ aer| 2 | o =il
CH3+| 3 | CH3- —
NC | 4 | NC [ﬂ
NC 5 NC
NC 6 NC
NC | 7 | NC
NC 8 PE :L
A B "~
FL3203 ;
AXY 4xAnalog Input m
M oszseoeaoss ;
Shenzhen INVT Electric co.,Ltd [ﬂ ﬁ
www.invt.com Made in china —
Ordering o q
Model G Description Applicable model
Thermocouple, 4 channels, 24 -bit )
. . . _ | Applicable to INVT Flex/TS/TM
FL3203 | 11016i 00010 | resolution, sensitivity of 0.1 0 - V;

series

RoHS
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1/0 module specifications

3.8.1.2 Component description

Status indicator

Signal indicator

FL3203
4TC

RE BE

Color meaning

User terminal

A B
2 2
a1
i §
A . B
3 3

>

A

)
om

oP
mmH

>

~NP
> -
- b
- ~w

)
LW

Name

Description

Status
indicator

R:
Yellow
green

Power-on/Run
indicator

On: The module is running.

Slow flashing (2.5Hz): The module is
establishing communication.

status

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

E: Red

Off: The module works normally.

Fast blinking (10Hz): The module is

Module fault indicator offline.

Slow  blinking  (2.5Hz):  Error in
temperature detection.

007 03:
Green

On: The channel is enabled.

Slow blinking (2.5Hz): Input signal out of

Channel status indicator range or limit.

Fast blinking (10Hz): Disconnection.

Off: The channel is disabled.

User terminal

External wiring I/O terminal
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1/0 module specifications

Name

Description

- Digital input

sink, relay)

Digital output (source,

Color meaning

Analog input (voltage,
current, thermocouple

- Analog output

3.8.1.3 Power supply specifications

Item Specifications
Fieldbus input power
5VDC (4.75VD(C€5.25VDC)
rated voltage
Fieldbus input power
250mA
rated current
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 module Not supported
3.8.1.4 Input specifications
Item Specifications
Input channel 4
Resolution 24 bits
Display sensitivity 0.06256* ., . 403y

Input terminal

4 thermocouple inputs

Thermocouple type

B,EN,J,KRST

Compensation method

Internal cold junction compensation

Accuracy in room
temperature (of 25 6

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

error

Accuracy (in room
temperature -2. 0063 3 0

Full scale * (£0.3%) + Cold junction compensation error

I/O terminals insulated from the power supply;

Isolation . .
No insulation between channels
Input action display None
Input derating None
Over-limit and
Supported

disconnection detection

3.8.1.5 Cold junction compensation

Installation direction Cold junction compensation error ( -0. ®3 30
Horizontal and upright .
. . +30
installation
Non-horizontal but .
+60

upright installation
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1/0 module specifications

3.8.1.6 Software specifications

Item

Specifications

Configuration of diagnosis
reporting

Supported

Configuration of enabling
diagnosis detection

Over-limit detection and disconnection detection supported

Sensor type configuration

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

Filter parameter

11 255 (Default: 8)

Overflow and underflow

Not supported
detection PP
Configuration of enabling
- . Supported
over -limit detection
Independent channel
. . Supported
configuration
Configuration of enabling
Supported

temperature offset

Temperature setting range

-204.81 204.7 temperature unit

Sampling period

360ms/channel

Display method

Celsiusdegree (0' * D_f pcl fcgr bcepcc &y'

Sensitivity

0.06236* ., . 403y

Sampling refresh

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

Disconnection or over -limit

Output of max. value plus 10 &

System diagnosis

Not supported

Channel diagnosis

Upper limit exceeding alarm, lower limit exceeding alarm, and
disconnection alarm

Software diagnosis

Not supported

Configuration diagnosis

Identifying configuration errors, including channel parameter
configuration errors

3.8.1.7 Environment requirements

Iltem

Specifications

Working environment
temperature

-2. 66330

Working environment
relative humidity (RH)

RH < 95%, nocondensation

Storage temperature

-4006 65 . @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

EMCanti -interference level

Zone B, compliant with IEC61131 -2

vibration resistance

Compliant with IEC 60068 -2-6

Impact resistance

Compliant with IEC 60068 -2-27
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4 |Installation

4.1 Preparing

4.1.1 Installation precautions

Before installation

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

s Check the planned overall size and ensure that there is enough space to
A 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.

A , 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

Ensure that the terminal of the connected communication cable is firmly

fastened.

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

A ) Ensure that the strong -electricity cables are separately routed from the
weak -electricity cables, and the cables are routed neatly in the cabine t.

Remove the sticker attached to the heat dissipation hole of the module to make

the heat dissipation smooth.

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

Environment Requirement
L . 2. 56335
P . There is no sudden temperature change.
Temperature . When the product is installed in a closed space, such as control
cabinet, use a cooling fan or air conditioner for temperature
N V4 adjustment if necessary.
Relative . .
o RH: 5% 95%, no condensation
humidity (RH)

Location requirement
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Location Requirement

No strong electric field, strong magnetic field, or direct sunlight

No dust, conductive powder such as iron powder, oil mist, salt, or

Indoor, S _
BRSNS organic solvent
overvoltage
class Il .
S No corrosive gas or flammable gas
)
§ é . No factors that will cause the machine to directly vibrate or suffer
AT 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

60

4.2 Installation dimensions

4.2.1 Communication coupler

4.2.1.1 Module installation dimensions

The dimensions are applicable to FK1100 and FK1200.
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96

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

EEEEE

105

4.2.1.2 Connection cable dimensions

Figure 4-3 Connection cable dimensions (Unit: mm)

N
3]

1

L |

F

ioe

52.5

DIN rail
installed
in the
center

78.5

96.4

B

j\
]ﬂ
]ﬁ

785

115-130

4.2.1.3 End cover dimensions

Figure 4-4 End cover dimensions (Unit: mm)

96

6.5

|

4.3

105

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 4-5 Module installation dimensions (Unit: mm)

99.5 14.7

\
| 96 125
< 5
N 0
0
g
g

==}

31!

52.5
(T

105

DIN rail
installed in
the center

4 SRSl

@

The dimensions are applicable to FL2201.

Figure 4-6 Module installation dimensions  (Unit: mm)

- =)
DIN rail
installed in
the center
= = —)]

Figure 4-7 Connection cable dimensions (Unit: mm)

125~135

99.5

9
[ _
0
b
g

=] 2

N
N
N

52.5

=
o
% ] )
p al
oy

105

EEEeEEaEr
EEEEETEee

4.2.2.2 Connection cable dimensions

105
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4.3 DIN rail model selection

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

Model Length x Height (unit: mm) Fastening 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 installation bolt (user provided)

/ DIN rail

TEr EEr eIk

A\

1. 0. . 0. . 0. . 1.

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 |nstallation

The installation procedure is as follows:

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

End cover

J

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).
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DIN rail

Q@

@08 L
Step 3 Align the module with  connection slot s with the sliding slot s of the module fixed on the DIN rail, and

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

Step 4 Slide the end cover with connection slot sinto the last I/O module.
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pacir e Connection
=) LRSS
2\50(58(52
End
[ 5|55 cover
5(55(85(2 ! /
55|69 5
| E2l2e5e)5eE
hod
Sliding
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.

i i i s TN
0||88|85|88|88(88| |O
e =
“ seleseeEs .
58|65/68/85/58| |
88|86,66/86/68| 10
©5|55/86/56(63| |
55 55
88| 58
Guide rail fixing clip End cover

# Note:

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

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.

The rail fixing clip is user p urchased.

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.
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# 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.

# Note: Refer to step 1in 4.4 Installation to remove the end cover.
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5 Wiring

5.1 Wiri ng 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 malo peration 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 foreign objects such as metal scraps or wiring residues in each module. The
foreign objects may cause short circuit, fire, or maloperation.

5.2 Grounding requirements

Power cable grounding

o]

o]

O

Use correct, independent wiring methods.

Connect a cable with the cross -sectional area @®mm?2 and length C80cm for grounding, and ground

power supply module terminal J—:

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

Shielded cable grounding

(@]

(@]

(@]}

Use shielded cables for analog 1/0, RS485, and EtherCAT cables and other cables that transmit sensitive
signals.

The grounding point should be as close as possible t o 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 2 AWG
0.3 22
0.5 20
Tubular cable o .
| 0.75 18 Use a proper crimping plier.
u
g 1.0 18
1.5 16

B

Note:

The cable diameters of the tubular cable lugs in the preceding table is only for reference, which can be

202309 (V1.0 50



INVT Flex Series 1/0 System User Guide

Wiring

adjusted based on actual situations.

When using other tubular cable lugs, crimp multiple strands of cable, and the processing size

requirements are as follows:

>

N
S

Below 1.6mm (outside grounding terminal)

Below 2.0mm (grounding terminal)

5.4 Terminal definition and wiring

5.4.1 Communication coupler (of EtherCAT/PROFINET)

Terminal definition

-

8 ~10 mm

g
T Below 2.4mm (outside grounding terminal)

Below 2.7mm (grounding terminal)

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

Terminal wiring
Unit Power F' 24V | 24V »—~>\‘:‘ Power supply for
supply - | unwired
(24D0) 4 OV | OV e—»,  terminal

g
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5.4.2 Digital input module
5.4.2.1 FL1001 (1600D)
Terminal definition
Schematic diagram Left signal Left terminal Right terminal Right signal
» DIO A0 BO DI10
j = il
— DI1 Al B1 DI11
1 4
?? DI2 A2 B2 DI12
A B
2 ’ 2
g?‘?g DI3 A3 B3 DI13
2??% DI4 A4 B4 DI14
A @B
R——> DI5 A5 B5 DI15
=
6 4 '6
. DI6 A6 B6 DI16
i
7 ; 7
A 9 DI7 A7 B7 DI17
8 ' £
e
A B ]
— SS A8 B8 SS
Terminal wiring
DIO —]
Ayl
4>
|
Optocoupler —
isolation -
~—+
cp—e/0¢>—'\/\/\/— T CD
Avsl] S
- -]
|
) Optocoupler QJ
) — b0 isolation —
>l 8.
- =
T
) Optocoupler O
3 isolation C
) _— DI17 — —t
Ayl
PR . P N —»
{ 2avoe \‘ ‘/ 24v0C J |
! ! [ | - Optocoupler
N _—||T /,’ " Y isolation
Sink input Source input
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5.4.3 Digital output module (Source type)

5.4.3.1 FL2002 (0016DP)

Terminal definition

Schematic diagram Left signal Left terminal Right terminal Right signal
DOO A0 BO DO10
4 DO1 Al B1 DO11
==
1< V1
?? DO2 A2 B2 DO12
AfF— Bl
2 4 2
é‘%’% DO3 A3 B3 D013
O © DO4 A4 B4 DO14
Eer
DO5 A5 B5 DO15
6 y v 6
?? DO6 AB B6 DO16
® O
VO DO7 A7 B7 DO17
\ A_BI ]
24VDC A8 B8 COoM

Terminal wiring

Dol W
=1 —
ﬁ
CD oy LOAD
- AMN——o
) .
m
Q. poto A% ,
ﬁ N
o ;
LOAD
DO17 A AA |
24VDC
24v - L
com
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5.4.4 Digital output module (Sink type)
5.4.4.1 FL2102 (0O016DN)
Terminal definition
Schematic diagram Left signal Left terminal Right terminal Right signal
DOO A0 BO DO10
© ©F DO1 Al B1 DO11
: q DO2 A2 B2 DO12
5\;’ ?%
ﬁ~ DO3 A3 B3 D013
0 ©F
'2%‘%% DO4 A4 B4 DO14
2,
S W5 DO5 A5 B5 DO15
A, B
6 6
- DO6 A6 B6 DO16
2%,
7 y 7
A??B DO7 A7 B7 DO17
8 > 8
| A B
- COM A8 B8 COM
User terminal wiring
po1 LOAD
— LOAD
3 DO7 AAA |
—+
D
-
: I DO10 ROAD
D
0,
3 '
(an : D017 F AR '
— VVV
| COM
24VDC
COM J ]
|
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5.4.5 Digital output module (Relay)
5.4.5.1 FL2201 (O008DR)
Terminal definition
Schematic diagram Left signal Left terminal Right terminal Right signal
Y00 A0 BO COMO
- Al Bl -
o ° Y01 A2 B2 COMO
c D
5 I Y02 A4 B4 COMO
CWD - A5 B5 -
2 2
, Y03 A6 B6 COMO
§ 3 - A7 B7 -
) — - —
© ©°
e el Y04 Cco DO COM1
g g - C1l D1 -
w Y05 Cc2 D2 COM1
6 - C3 D3 -
? [7, Y06 Cc4 D4 coM1
p— - C5 D5 -
5 4 Y07 C6 D6 com1
L 2.
A D | - c7 D7 -
— w—
- C8 D8 -
Terminal wiring
S
— ) DC
=S COMO )
— N
(D AC
= Q
>
D
O LOAD
— Y07
—
O K7
c
— com1 (D%
N
AC
Q
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5.4.6 Analog input module
5.4.6.1 FL3003 (4AD)
Terminal definition
Schematic diagram Left signal Left terminal Right terminal Right signal
VIO+ A0 BO 10+
B
0 0 VIO- Al Bl PE
i i
© O
VI1l+ A2 B2 11+
EE:
2 2
=l Vil- A3 B3 PE
3@ @3
f:ﬁ? VI2+ A4 B4 12+
%
- = VI2- A5 B5 PE
o
6 6
?g VI3+ A6 B6 13+
A, B
7 7
A??s VI3- A7 B7 PE
8 1 BJ
A_B ]
- A8 B8 -
Terminal wiring
Figure 5-1 Voltage input wiring
VIO+ T
[ o
10+ H g ADC
Shield Vio- ;
layer of
cyable @
Figure 5-2 Current input wiring
S g .
3 @, 10+ o 1 10+ @
S — : c 5
S | shield layer Vio- = Shield layer vio- L2 ¢
_L of cable /b of cable @
Two-wire system for current input Four-wire system for current input
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INVT Flex Series 1/0 System User Guide Wiring
5.4.7 Analog output module
5.4.7.1 FL4003 (4DA)
Terminal definition
Schematic diagram Left signal Left terminal Right terminal Right signal
ﬂ VO+ A0 BO VIO-
B
. A 10+ Al B1 PE
2T
1 7 1
ﬁ i V1+ A2 B2 VI1-
A B
2 2
Aﬁ 11+ A3 B3 PE
kA - 3
'2?%‘2 V2+ A4 B4 Vi2-
T
— 5‘ 12+ A5 B5 PE
=)
6 6
?@ 1 V3+ A6 B6 VI3-
A B
7 7
3?@3 13+ A7 B7 PE
A B
24V A8 B8 COM
Terminal wiring
VO+
E
) CHO
%Ielga:)a})éer of
Drivapis load range: [ ]
1k AMF
O
o L Digiltal—
Y | convers?on
__CH2I2+
Crivable load range:
0Q.6kF
V3+
!
13+
Shield layer of
cable 5v
Power 15V
chip +15V
24VDC external DC power
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5.4.8 Temperature detection module (Thermal resistor)
5.4.8.1 FL3103 (4PT)
Terminal definition
Schematic diagram Left signal Left terminal Right terminal Right signal
f 10+ A0 BO 10-
© ©:
. RO+ Al B1 RO-
e
1 ? 1
ﬁ 11+ A2 B2 11-
A B
2 2
Aﬁ R1+ A3 B3 R1-
3 3
ﬁ?gﬂ 12+ A4 B4 12-
e
S 3 R2+ A5 B5 R2-
e
6 6
e 13+ A6 B6 13-
==
7 < 7
?@ R3+ A7 B7 R3-
A B
8 & I8
A—B ] PE A8 B8 PE
Terminal wiring
v —
Filter :D
Two-wire Filter :‘>
PT
Filter :l>
Three-wire { Filter :‘>
PT !
1
Four-wire ( :l>
PT |
I
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5.4.9 Temperature detection module (Thermocouple)
5.4.9.1 FL3203 (4TC)
Terminal definition
Schematic diagram Left signal Left terminal Right terminal Right signal
CHO+ A0 BO CHO-
0 5
e CH1+ Al B1 CH1-
~ ™ Bl
1% @1
*ﬁ CH2+ A2 B2 CH2-
2 2
ﬁ CH3+ A3 B3 CH3-
%ﬁ? - A4 B4 -
Fer
- A5 B5 -
Eer
6 B 6
e ' ® - ‘
A, B
y 4 7
e : a7 a7 :
<A -H
|
A B ]
- - A8 B8 -
Terminal wiring
CH+ i
TC @(TC( ) ( ) Filter
t CH- L
Shield layer % Shield/iFG VWN——
of cable ground
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6 Product programming application

6.1 Communication coupler

6.1.1 FK1100 EtherCAT communication coupler

1. Device import
Step 1 Install the device description file named in the format of FK1100 ECT _Coupler x.x.x.x.xml.

-,
-

Location System Repository v Edt Locations..
(C:'\ProgramData\CODESYS\Devices)

Installed device descriptiors

Vendor: <Al vendors> X

Name Vendor Version Description
* JW;:do’veous > - A ___]

- @ Install Device Descnption x
. J Feldbuses
+ B o deves « + « FK1. » FX1100 EtherCAT Coupl. ~ (V] MEFX : L
« _’ MCs
+ @ softoton drives

e2Stwdio_FX1100_ECT Coupler
RZN2L RSK DeviceSetup
| X! FK1100 ECT Coupler 1.0.1.0.xml Fozaren 1724 l

Llose
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Step 2 Create a project, add the master and slave devices.

[ Add Device

Name IEherCAT_Master_SofMotion_

Action
(® Append device Insert device Flug device (O Update device

ISmng for a fulltext search | Vendor 1.7<All vendors>

Name Vendor
+ Miscellaneous
=) Fieldbuses
+ - CAN CANbus
= ol EtherCAT
= ﬁMaster

Ei EtherCAT Master 35S - Smart Software Solutions GmbH

Version

3.5.15.0

Description

EtherCAT Master...

IE lEtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH

3.5.15.0

EtherCAT Master SoftMotion...

+ Hf Ethernet Adapter

+ - = EtherNet/IP

+ {2} Home&Building Automation
Kil Modbus

% Profibus

% Profinet 10

+

o]

. s Sercos

@ Group by category E] Display all versions (for experts only) |:] Display outdated versions

m Name: EtherCAT Master SoftMotion
Vendor: 35 - Smart Software Solutions GmbH
Categories: Master
Version: 3.5.15.0
Order Number:

Description: EtherCAT Master SoftMotion...

S

Append selected device as last child of
Device

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

Add Device .

Close
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[ Add Device

X

Name iFKllOO_ECI’_CopuIer_l

Action

(® Append device () Insert device

Plug device (O Update device

|String for a fulltext search

IVendor | <All vendors>

Name

[ Panasonic Corporation, Appliances Company - AC Servo Driver

[ Parker Hannifin - Parker Servo Drive 1M
[ Parker Hannifin - Parker Servo Drive 15

Vendor ~

[ Shenzhen INVT Electric Co., Ltd.
= [l EtherCAT Coupler

it [FK1100_ECT_Copuler_1.0.2.1

Shenzhen INVT Electric Co., Ltd.

<

+- [ EtherCAT MODULE

[ STOEBER ANTRIEBSTECHNIK GmbH & Co. KG - Antriebe

[ Yaskawa Electric Corporation - Servo Drives
ﬂi Accelnet EtherCAT Drive (CoE) SoftMotion
ﬁi Affinity in RFC mode SoftMotion

L‘T‘i Affinity SoftMotion

[ AKD EtherCAT Drive (CoE) SoftMotion

(-'ﬂ AVIANNN D110 CHame™ AT Neivim (CACN CafMAabinm

Copley Controls Corp.
Control Techniques
Control Techniques

Kollmorgen

Darldanff Avibmmmabine Mkl

[ Group by category [] Display all versions(forexperts 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

_ECT_Copuler_1.0.2.1

Description: EtherCAT Slave imported from Slave XML: FK1100_ECT_Coupler_1.0.2.1.xml Device:

=

FK1100

Append selected device as last child of
EtherCAT_Master_SoftMotion

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

Add Device \ Close

Step 3 Add module network configuration based on actual physical configuration (module conne ction).
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[ Add Device X
Name |FL3203_4TC |
Action
(® Append device () Insert device = (O Update device
IStﬂng for a fulltext search I Vendor v

<All vendors>

Name

= [B Fieldbuses
= ot EtherCAT

= D:& Module

(24 FL1001-1600D1
[ FL1002-3200D1
(@ FL2002-0016DP
[ FL2102-0016DN
[ FL2201-0008DR
(3 FL3003-28D

(0 FL3103-4PT

() FL4003-4DA

@ ||=L3203-4rc

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

EtherCAT Module imported from Slave XML:
EtherCAT Module imported from Slave XML:
EtherCAT Module imported from Slave XML:
EtherCAT Module imported from Slave XML:
EtherCAT Module imported from Slave XML:
EtherCAT Module imported from Slave XML:
EtherCAT Module imported from Slave XML:
EtherCAT Module imported from Slave XML
EtherCAT Module imported from Slave XML:

Description

FK1100_ECT_Coupler
FK1100_ECT_Coupler,
FK1100_ECT_Coupler
FK1100_ECT_Coupler
FK1100_ECT_Coupler,
FK1100_ECT_Coupler
FK1100_ECT_Coupler
: FK1100_ECT_Coupler,
FK1100_ECT_Coupler,

< >
Group by category [_] Display all versions(for experts only) [_] Display outdated versions
@  name:FL3203-4TC
Vendor: Shenzhen INVT Electric Co., Ltd.
Categories: Module -
Version: 0 g
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.)
Step 4 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.
Module Enable UDINT ) )
bit31 bit0
Controls module Controls module
32. 1.
TRUE: Enable. FALSE: Disable.
Coupler Info.ActNum UINT Number of connected expansion modules.
Coupler Info.HW Version UINT Coupler hardware version number.
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Parameter

Type

Description

Coupler Info.SW Version

USINT

Coupler software version number.

Coupler Info.FPGA Version

USINT

Coupler FPGA software version number.

Detected Module Ident List

/ Detection module ID list.

Detected Module
Ident List .Subindex 001

UDINT

ID of 1st module detected

Detected Module

Ident List .Sublndex 002

UDINT ID of 2nd module detected

3

3 3

Detected Module
Ident List .Sublndex 032

UDINT ID of 32nd module detected

6.1.2

1. Instatll the device description file named in the format of

Step 1 Choose Option >Manage general station description files (GSD)
'nn\s window  Help

Project Edit View Insert Online

UF (3 saveproject & ¥ &

Devices

v [ ] FK1200PN

FK1200 PROFINET communication coupler

GSDMI-V2.43-INVT-FK1200-xxxxxxxx.xml/.

from the menu bar.

le ¥ Gooffiine  fp A 3¢ H ]

Support packages

Lol any [& Topology view [ Device view |

[ Network view

B Add new device
i Devices & netwerks
~ [ PLC_1 [CPU 1215C DC/DCIDC]

i)}

» gl Program blocks

» [ Technology objects

» '@ External source files

» (g PLCtags

» [ PLC data types

[ Watch and force tables
(&g Online backups

=
[ Traces

[, Device proxy data
B4 Program info
& PLCalarm textlists
» [l Local modules.
» [ Distributed 110
» i ungrouped devices
» 5§ Securitysettings
» [g§ common data
» [5]) Documentation settings
» [ Languages & resources
» [igh Online access

» (i Card ReaderiUSB memory

[#] Show reference text 4| [ Device overview
L] Global libraries ) ] 2 - Module St [laddress | Qaddress |Type =
= 103 [~
[ 102 )
l 101
v PLC_1 1 CPU 1215C DUDC/DC
DI 14/DQ 10_1 11 0.1 0.1 DI 14/DQ 10
Al 2iAQ 2_1 12 64,67 64_67 Al 21AQ 2 3
103 102 0 2 3 4
13
Rack_0 1 HSC1 116 1000..10, HSC
H5C_2 117 100410 HSC
u HsC_3 118  1008..10. HSC
i HsC_4 119 101210 HsC
H5C_5 120 101610 HSC
HSC_6 12 1020..10. HSC
Pulse_1 132 1000...10 FPulse generator (FTOIP...
Pulse_2 133 100210 Pulse generator (PTO/P...
Pulze_3 134 100410 Pulse generator (PTO/P...
Pulse_4 135 100610 Fulse generator (FTOIP. .
» PROFINETHM_1 1X1 PROFINETinterface
2
: v
<[] 100% v 9 & (<] ] ]
| <l Properties  [*idinfo 1] 2] Diagnostics |

General

No "properties’ available.

No ‘properties’ can be shown at the moment. There is either no object selected or the selected object does not have any displayable properties.

v | Details view

Name

Step 2 In the

file saving path, select the GSD file to be installed, and then click

Manage general station description files window that appears, set Source path to the GSD

Install .
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Installed GSDs

Manage general station description files

GSDs in the project

Source path:

E:\ProjectlprojectITIA Portal\IFK1200 PNWAdditionalFiles\G5D

Content of imported path

Info

Wersion Language Status

File
@GSDM—’«Q AZ-INVT-FK1200-2023 ..

FK1200 PM ...

V243 English, Chi... Alreadyinstalled

T

2. Setthe PN device name and IP address.

Step 1 Complete the actual physical connection. Under
Realtek PCle GbE Family Controller

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

> Update accessible devices

a4

Project tree

Devices
L

» [g# Commaon data
¥ [5] Documentation settings
r r:@ Languages & resources

Displayhide interfaces

Mg+ Display more information

» [0 Viware Virtual Ethernet Adapter for .l
¥ [ vMware Virtual Ethernet Adapter for . [l
b Eﬂ Fortinet Virtual Ethernet Adapter (MDI.

Project tree , choose Devices > Online access >

Subnet mask, and click Assign IP address . After the IP address assignment, choose Assign PROFINET
device name , set PROFINET device name , and click Assign name .
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Project tree

+ [g# common data
» 5] Documentation settings
} [ Languages & resources
~ [ig Online access

Y Displaythide interfaces
= [ Realtek PCle GbE Family Controller
fi? Update accessible devices

» [ PCinternal [Local]
» [ use[s7ussl

b [ Card ReaderiUSB memory

» [0 TeleService [Automatic protocol dete.. il

[l 4| Online access » Realtek PCle GbE Family Controller » fk1200 [38-12-0A-59-99-9E] » fk1200 [38-12-0A-59-99-9E] [38-12-0A-59-99-9E]

2 |+ oisgnostics ssign IP address

35 12005 -39 3e [ ]

192 .168.0 128
255 . 255 . 255 .0

o 0 .o 0

* Diagnostics
General
 Functicns

Assign IP address
Exe! L Egolysegmgs

Assign PROFINET device name

wl>]

1200_001|
FK1200_PN_Coupler

3. Network configuration

Step 1 Choose PLC > Device configuration on the left, click Network view in the main interface, click
Hardware catalog on the right, choose Other field devices > PROFINET 10 > I/O > INVT > FK1200 >

FK1200.
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|| Devices | & Topology view | Network view J¥ Device view Options. et
B (22 [8 wewwerk LF connecions. [+ i q/F
= | Catalog g

it —

) g

W Add new device L =t 11

h, Devices & networks PLCY - [ Filer  Profile: [t -l £

w |l PLC_1 [CPU 1215€ DUBCDE] CoinlS + [l Controllers =

» (5

' Oniine 8 disgnost » @ PCptems o

» gl Program blecks + [ Orives & starters °

» (@} Exernal source fles + [ Detecting & Monitoring ]

» [aACugs + [ Distrbuted 1O 2

» 8 PLC dete types + [ Power supply & distribution r
» [ watch and force tables + [ Field devices =

» Ligj Online backups. L = @ Other field devices 2

b (5 Toaces » [ Additions| Ethemet devices 5

» [, Device proxy data [ PROFINETIO B
9 Program info » [ Drives. .

%) PLC alarm teat lists. » (@ Encoders ILL)|

» [l Local modules » [ Gateway c

i Ungrouped devices ~l@w g

» &5 Security semings » [ wovnce 3

» g Common dats - lm T

+ [£] Dacumentation settings ~ [ INVT FK1200 PN Caupler

YAl s 3

+ [ Card ReaderUSE memery » [l Sensars
ol i
o} | [intermtion
= - [3] [0 ] ¢ &) || Device B
| d Properties  [*info | & Diagnestics |
| General |
FK1200 L
No 'properties’ available.
Version: [ (GSDMLY2 4341V 200-20230825 K0 ) =]

| Datall,iaw Descripticn:

— .
Step 2 Choose PLC > Device configuration  on the left, click Device view in the main interface, choose the
FK1200 devices, and add modules to the slots according to actual physical configuration on the right.

| Devices | [ Topology view gk Network view Options ]
, ) O e PRI 4 oo | i
A [ mosuie Wack [Siat |laddress |Qaddress Type | catalog §
- - mi200 0o o #1200 Search | ®
= b intedace 0 ox1 FK1200 N ik
" — Filt Profile: [ <all- -l ef|E
O & T b+ s nicericen (B0 e L}
S P IS < o0 3200001 b 2 o 100232000 =i
| Lo FLa0n2001607_1 - 23 rzoozovisor ' e -
et == — £L2003.003201 b - ©3 Aaooso0nz0r -t 4
¥ ‘o Program blocks L FL2102-0016DN_1 o H 89 FL2102-0016DN Il FL2002 00160F H Y
» (3 Technology objects - FL2103-00320N_1 o & 1013 FL2103-00320N uFL:w;MS‘DP B
D BT " nvt 2201 000308 1 L - 1+ rzzonoooson el z
* g nceg FLI0034AD_1 o s 68..75 FL3003-4D R s £
b LR ALC date tpes FLI1034FT_1 o 9 6.9 FLI1034PT -
» (23 watch and force tables e = o = = e Ml F220100080R =
» [ig Online backups 0 = o - o R || R _‘_a:
» [ Taces - 5 — M Fustosser 1
» [ Device proxydata L s = [ GEEENS s
5 Program info. o = [ FLe003-404 L
& PLC alarm test lists. E = I
+ [ Local modules . c
» [ Diswributed 10 -
» %5 Ungrouped devices E;
» 5§ Secunity settings
+ g Online sccess
+ [ Cord Readeriuse memary
| ~ [ Information
<[] 3] (oo Fl —¢— @] 0 5] pevice °
| < Properties  |*i}info | B Diagnostics | I th
|| General | 10tags | Systemconstants | Texts
Catmlog informaten Generl porame e = FLAD0I4DA =
TR =
General parameters Article no.
10 addreszes ' % D4 Ensble cho =
b & DA Failchken cho versian: -
palDaalaniany E DA FailSafeMode Ch0: | Output Halding - Deseription:
DA Signal Type Ch0: | -10v-10v(-20000-20000) = 4 channel analog output madule
I
= - -

Step 3 In the Device view
Properties > General > PROFINET interfac
device automatically

e [X1]

> Ethernet addresses

interface, double click FK1200. Under the lower part of interface, choose
, deselect Generate PROFINET
, and set PROFINET device name to the current device name.
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N Fic1200 PN+ Ung
Devices | Topolagy view |gh Network view | IY Device view || Optiens
) (=] | d¢ [Feizooeizen) EIEIECEEET 5 [ [ Device overview =]
2R - odue [Rock [Slot [V address. | Q addeess [Type. |~ [catalog
O - sz o o 200 i |||
new device L] » interface o oxt Fx1200
. F——
& oo & = o =)
™ [m e 1 [cru215¢ pCDgioc] FL1002-320001_1 a 2 FL1D02-220001 r dul
D pevice contgurasion e 0 : 12 noocomese | T M
Bl e FL2003.00320P_1 0o 4 4.7 FL2003003207 W ruroor-coo
» [l Pragram blacks " 5 W rrcoz3z00m1
E = FL2102.00180N_1 o s 8.5 FL21020016DH e e
» B Rachnalogy chiecrs FL2103-00320N_1 a & 1013 FL2103-00320M
» [} Extermal source e W rzoe302200
FL2201-00080R_1 o 7 14 FL2201-0008DR
» L@ Pcag: W 2102001608
- FL3003440_1 a 5 5875 FL3003.4AD
» (g RCdow tpes W r2to3003200
FL31034PT a » 76,91 FL31034PT
» (i Watch and farce tables ly W FL2201-0008DR
= i FL320347C_1 o 0 sa07 FL32034TC | o
» (& Gnfine backups C FL4003-40A_1 o " 68.75  FL40034DA
» [ Tace: I = = [ GEILERT
+ [ Device proy dim E —t Wruazossrc
3 Program info o . W rscos40
& FLC alarm text lists = =
+ [ Local modules o 16
» [ Diswibuted 10
+ i Ungrouped devices.
¥k Srcariyseiings
+ g Common data
+ ] Documentation settings
+ (i@ Languages & resources
» g Online access
» i) Card BeaderlUSE memary.
~| T
<|m 3| [100% v —— ¢ n El Al
00 20 "d, Properties Info | % Diagnostics = s *
General || 10 tags | System constants | Texts l“vt
= Genersl () 1P sddress is st directly at the device. -
Catalog information
= FROFINETinteriace [xX1] PROFINET . s
General
[ Ethemet addresses | [ Generate PROFINET device name sutomatically
= Advanced ophion: . £1200, 001 N - 1 Arcle no. [ ]
eriace options |_mm- on enabled: The device name will be sdopted directly fom the module name. : e, ———————————H
- » Real time setings
[ Details view 1O cyle Device number: |1 T=] 5| oescription:
¥ Poret [x1 P1] 4 channel amalog cutput module
» Forz2 [x1 F2]
— igentiication & Meintenance | =

#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.

Step 4 Set module parameters.
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Example 1: In the Device view interface, double click FL3003-4AD under Module , choose Properties >
General >Module parameter s, and then set module initialization parameters.

FK1200 PN » Ungrouped devices » FK1200 [FK1200] = X

|[._5’ Topology view \|5Em Network view |m‘f Device view L

8¢ [Fr1200 [FK1200] [+] = e j_| @ s = Jm
E 2| .. [Module Rack Slot laddress | Q address | Type
L ¥ FK1200 0 0 FK1200
N 1 b Interface 0 0x1 FK1200
Q{_(S FL1001-1600DI_1 0 1 FL1001-1600DI
FL1002-3200D1_1 0 2 4.7 FL1002-32000I
FL2002-0016DF_1 0 3 2.3 FL2002-0016DP
] FL2003-0032DF_1 0 4 4.7 FL2003-0032DP
L FL2102-0016DN_1 0 5 8.9 FL2102-0016DN
° FL2103-0032DN_1 0 3 10..13  FL2103-0032DN
L II\Vt FL2201-0008DR_1 0 7 14 FL2201-0008DR
L] FL5005-1616DF_1 0 8 8.9 15..16  FLS005-1616DF
- FL5105-1615DN 1 0 9 10..11  17..18  FL5105-1616DN
| FL3003-4AD 1 | [ 10 68..75 FL3003-4AD
- FL3103-4PT_1 0 11 76..91 FL3103-4PT
FL3203-4TC_1 0 1z 92..107 FL3203-4TC
FL4D03-4DA_1 0 13 68..75  FL4003-4DA
0 14
0 15
0 16
<[] 100% - —y— f [<] [ ] >
‘Q Properties H"_i.llnfo ”ﬂ Diagnostics |
JGeneraI ” 10 tags ” System constants ” Texts |
- General M

General parameters

Catalog information

Hardware interrupts channel 0

* Module parameters

[¥ channel Enable
i addresses [¥] Open Circuit Detection Enable
[#) Ultra Limit Detection Enable

[¥) overrange Detection Enable

[ Enhanced Filtering Enable

Conversion Mode: ‘ -10V~10V(-20000~20000} |'|

FiltParam: ‘8

channel 1

[W channel Enable m
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Example 2: In the Device view interface, double click FL1001-1600DI under Module , choose Properties >

General >Module parameters

FK1200 PN » Ungrouped devices » FK1200 [FK1200]

, and then set module initialization parameters.

|§ Topology view

||Eﬂ'h Network view

||—|]1‘ Device view

i [ Fr1200 [FK1200]

EES

Device overview

=
E | module Rack slot | address | Q address Type
5 ~ FK1200 (] ] FK1200
o 1 ) Interface 0 ox1 FK1200
Q{_(»Q | FLI001-1600DI_1 Jo 1 FL1001-1600D1
FL1002-3200DI_1 0 2 FL1002-320001
FL2002-0016DP_1 0 3 2.3 FL2002-0016DP
] FL2003-00320P_1 0 4 4.7 FL2003-0032DP
L FL2102-0016DN_1 0 5 8.9 FL2102-0016DN
[ FL2103-0032DN_1 0 3 10..13  FL2103-0032DN
L II'\Vt FL2201-0008DR_1 0 7 14 FL2201-0008DR
] FLS005-16160P_1 0 8 8.9 15..16  FLS005-1616DP
- FL5105-1616DN_1 0 E] 1011 17..18  FL5105-1616DN
» FL3003-4AD_1 0 10 68..75 FL3003-4AD
I FL3103-4PT_1 (] 1 76..91 FL3103-4PT
FL3203-4TC_1 0 12 92107 FL3203-4TC
FL4003-4DA_1 0 13 68.75  FL4D03-4DA
0 14
0 15
0 16
<] 100% - —y— | [<] [ J >
|_C9,.Froperties ||"_i.'.|nfo uﬂ Diagnostics |
J General ” 10 tags ” System constants || Texts ‘
* General M
Catalog information EenalipaansiEs
Hardware interrupts channel 0
+ Module parameters
FiltParam Unit 10us: | 1000
Module failure
IO addresses Li channel 1
«
0 FiltParam Unit 10us: | 1000
Step 5 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 1/0O module

6.2.1 FL1001 (1600D) digital input module

6.2.1.1 EtherCAT communication programming

1. Device import

Step 1 Add the FL1001-1600DI device.

[ Add Device X
Name ]FLmo 1_1600D1]

Action

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

IString for a fulltext search l Vendor | <All vendors> V:

Step 2 Choose Startup Parameters

Name Vendor Version Description
= Eﬁ Fieldbuses
= podi EtherCAT
= ﬁ Module
Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
4 FL1002-3200D1 Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
ﬂi FL2002-0016DP Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
m 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
m FL3003-4AD Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂi 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,
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
@  wame:FL1001-1600D1
Vendor: Shenzhen INVT Electric Co., Ltd.
Categories: Module §
Version: 0 ~
Order Number: FL1001-1600DI =
Description: EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.0.2. 1.xml Device: FL1001-1600D1
Append selected device as last child of
FK1100_ECT_Copuler
®  (You can select another target node inthe navigator while this window is open.)

, change the port filter mode based on the actual needs. Note that the

unitis 10¢s.
Startup Parameters gk Add [# Edit < Delete & MoveUp & Move Down
} Line Index:Subindex ~ Name Value Bit Length Abort on Error Jump to Line on Error Next Line  Comment
Module IO Mapping
1 16%8001:16701 1600DI Filtd 1000 16 O il 1600DI Filtd
Module IEC Objects 2 16#8001:16%02 1600DI Filt1 1000 16 D E] 1600DI Filt1

Step 3 Define /bButton1 and ibButton2 of the BOOL type in the program.
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Step 4 Choose Module 1/0 Mapping

VAR

ibButtonl : BOOL;
ibButton2 : BOOL;
END VAR

, map /bButtonl and ibButton2 to the corresponding input points. You

just need to use mapped variables in the program.

Startup Parameters Find Filter Show all v ok Add FB
Module 1/0 Mapping Variable Mapping Channel Address Type Unit Description
+. 4y Errld @ cews  UINT Errld
Module IEC Objects 4 10 @ °uIx18.0 BIT 10
*% Application.PLC_PRG.ibButton1 "% I1 B8t BIT 1
ST 4% Application.PLC_PRG.ibButton2 K Y %82 BIT 2
H 13 %IX18.3  BIT 13
*H 14 %IX18.4  BIT 14
*H 15 %IX18.5  BIT 15
% 16 %IX18.6  BIT 16
H 17 %IX18.7  BIT 17
*H 110 %IX19.0  BIT 110
*H 111 %IX19.1  BIT 111
% 112 %IX19.2  BIT 112
% 113 %IX19.3  BIT 113
% 114 %IX19.4  BIT 114
% 115 %IX19.5  BIT 115
% 116 %IX19.6  BIT 116
% 117 %IX19.7  BIT 117
2.  Parameter description
Parameter Type Description
Filto UINT Filter parameters 10 6G5, Sl gr 8 [/ . Tq
Filtl UINT Filter parameters 110 6117.S1 gr 8 [/ . Tq
Errld UINT Fault ID
10 BIT 10 status feedback
11 BIT 11 status feedback
3 3 3
117 BIT 117 status feedback
Module Info. HW Version UINT Module hardware version number
Module Info. FPGA Version UINT Module FPGA software version number
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6.2.1.2 PROFINET communication programming

Step 1 In 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]

|&¥ Topology view g Network view  [[If Device view || Options
& [Fazoofeizool [ & B [l (E @ =] Device overview -
[l 0/ | mModule Rack |slot  [iaddress |Qaddress|Type ~ | catalag
A ~ FK1200 o o FK1200 [<search= |[iid]
i Lo = — Lo Mriker  pofle: [ [+
*(g FL1001-1600DI_1 o 1 FL1001-1600DI s .
& » [ Head module
FL1002-3200DI_1 [ 2 FL1002-3200D! _ Wiodule
FL2002-0016DP_1 o 3 2.3 FL2002-0016DP
— FL2003-0032DF_1 o 4 4.7 FL2003-0032DF Ii
L FL2102-0016DN_1 o 5 8.9 FL2102-0016DN mFLEOO!@OT SDF
. FL2103-0032DN_1 [ 13 10..13 FL2103-0032DN uFLZ[I[I}{Iﬂ}ZDF
E ll“’t FL2201-0008DR_1 o 7 14 FL2201-0008DR [lFLZIEIZ{IlH 6DN
? FL5005-1616DP_1 o 8 8.9 1516 FL5005-1616DP mFLZlO!@lBZDN
- FL5105-1616DN_1 [ 9 1011 17..18 FL5105-1616DN uFLZZm{IHHSDR
b FL3003-4AD_1 o 10 68..75 FL3003-4AD [lFL![IEI!ﬂAD
I~ FL3103-4PT_1 o mn 76..91 FL3103-4PT mFL3|O!~4P’T
FL3203-4TC_1 [ 12 92.107 FL32034TC u AT
FL4003-4DA_1 o 13 68..75 FL4003-4DA [. T ]
Z :: Il FL5005-1616DP
o e [l FLs105-1616DN
<[] 100% - [<] i ] >
| Properties  [*info  [& Diagnostics |
|| General [ 10tags | Systemconstants [ Texts |
~ General i ~ | Information
Catalog information Eamarel [
Hardware interrupts channel 0 :
o Ol invt
FitParam Unit 10us:
Module failure
110 addr [l | =y FL40034DA
‘
. Aricle no: | ]
Version: [ -]
Description:
4 channel analog output module
~
Step 2 Obtain sampling values through | addresses.
¢ [ F1200 [FK1200] 3 Device overvi
¥ module Rack slot | address | Q address | Type
~ FK1200 o 0 FK1200
o » Interface 0 0 X1 FiK1200
(xy
o 1 FL1001-1600DI_1 0 1 JFL1001-1600D!
< FL1002-3200DI_1 [ 2 FL1002-3200D!
FL2002-0016DP_1 0 3 2.3 FL2002-0016DP
] FL2003-00320P_1 0 4 4.7 FL2003-0032DP
L FL2102-0016DN_1 o 5 8.8 FL2102-0016DN
° FL2103-00320N_1 0 6 10..13  FL2103-003ZDN
L lI'\Vt FL2201-0008DR_1 o 7 14 FL2201-0008DR
] FL5005-1616DP_1 0 8 8.9 15..16  FL5005-1616DP
- FL5105-1616DN_1 0 9 1011 17..18  FL5105-1616DN
, FL3003-4AD_1 0 10 68..75 FL30034AD
I FL3103-4PT_1 0 1 76..91 FL3103-4PT
FL3203-4TC_1 0 12 92..107 FL32034TC
FL4003-4DA_1 0 13 68..75  FL4D03-4DA
0 14
0 15
o 16
<[] 100% ol —v— & ] n >
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6.2.2 FL2002 (0016DP) digital output module (Source type)

6.2.2.1 EtherCAT communication programming

1. Device import

Step 1 Add the FL2002-0016DP device.

@ Add Device X
Name [FL2002_0016DP|
Action
(® Append device () Insert device Plug device (O Update device
IString for a fulltext search I Vendor | <All vendors> ol
Name Vendor Version Description
= Cﬂ Fieldbuses
= et EtherCAT
= [);a Module
ﬂj FL1001-1600DI Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
ﬂ'] FL 1002-3200DI 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.
J FL2102-0016DN Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
Eﬂ FL2201-0008DR Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂi FL3003-4AD Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
m FL3103-4PT Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
@ FL3203-4TC Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler,
Eﬂ FL4003-49DA 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.)

| Add Device | Close

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

| Startup Parameters dp Add [ Edit X Delete % MoveUp & Move Down
3 Line Index:Subindex ~ Name Value  Bit Length Abort on Error Jump to Line on Error Next Line Comment
Module I/O Mapping
H 1 16+8005:16%01 0016DP Stop Moded 0 16 O O 0 0016DP Stop Mode0
Module IEC Objects 2 16+8005:16%02 0016DP Stop Mode1 0 16 O O 0 0016DP Stop Mode1
3 16#8005:16#03 0016DP Stop Outputd 0 8 O O 0 0016DP Stop Outputd
iformation 4 16%8005:16204  0016DPStopOutputt [0 8 O O 0 0016DP Stop Output1

Step 3 Define obCyilinderl and obCylinder2 of the BOOL type in the program.
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Step 4 Choose Module 1/0 Mapping

VAR

obCylinderl : BOOL;
obCylinder2 : BOOL;
END VAR

, map obCyilinderl and obCylinder2 to the corres ponding output points.
You just need to use mapped variables in the program.

Startup Parameters Find Filter Show all v gk Add FB fo
ModilE 1o Maoping Variable Mapping Channel Address Type Unit Description
" Qo @ °%Qxs8.0 BIT Qo
Module IEC Objects "% Application.PLC_PRG.obCylinder 1 "% Q1 2ONEEE BIT Q1
"9 Application.PLC_PRG.obCylinder2 "% Q2 onbe2 BIT Q2
Information L7 Q3 %QX58.3 BIT Q3
"% Q4 %QX58.4  BIT Q4
) Q5 %QX58.5  BIT Q5
" Q6 %QX58.6  BIT Q6
" Q7 %QX58.7  BIT Q7
"% Q10 %QX59.0  BIT Q10
"% Q11 %QX59.1  BIT Qi1
" Q12 %QX59.2  BIT Q12
" Q13 %QX59.3  BIT Q13
" Q14 %QX59.4  BIT Q14
"% Q15 °%QX59.5  BIT Q15
" Q16 %QX59.6  BIT Q16
"% Q17 °%QX59.7  BIT Q17
+ 4 Errld %IW13 UINT Errld
2. Parameter description
Parameter Type Description
Stop/offline output mode:
Q7 3 Q1 Q0
bitl5 | bitl4 | 3 3 bit3 | bit2 | bitl | bit0
Stop ModeO UINT
0b00: Stop/offline output retained
0b01: Stop/offline output cleared
0b10: Stop/offline output according to the preset
Stop/offline output mode
Q17 3 Q11 Q10
bitl5 | bitl4 | 3 3 bit3 | bit2 | bitl | bit0
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 OutputO USINT Q7 3 Q1 Q0
bit7 3 bitl bit0
Preset value of stop/offline output:
Stop Outputl USINT Q17 3 Q11 Q10
bit7 3 bitl bit0
Qo0 BIT QO output control
Q1 BIT Q1 output control
3
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Parameter

Type

Description

Q17

BIT

Q17 output control

Errid

UINT

Fault ID

Module Info. HW
Version

UINT

Module hardware version number

Module Info. FPGA
Version

UINT

Module FPGA software version number

6.2.2.2 PROFINET communication programming

Step 1 In the Device view

interface, add FL2002-0016DP, double click FL2002-0016DP under Module ,

choose Properties > General >Module parameters , and then set module initialization parameters.

=0 EX

FK1200 PN » Ungrouped devices » FK1200 [FK1200]

|ETopology view @ Network view ||T]'f Device view \_ Options
& [Fic200[Fki200] FoE e (e E e S | [ Device overview
~
[] ¥ - | module Rack |t |1address |Qaddress|Type _| v | Catalog
L ~ FK1200 0 0 FK1200 | search-
& } Interface 0 0x1 FK1200 & Fier Profle: [<lb
& FL1001-1600DI_1 o 1 2 FL1001-1600DI =
& » [l Head medule
FL1002-3200D1_1 0 2 4 FL1002-3200D! =
= ~ [ Module
1 FL2002-0016DF_1 0 3 2.3 JFL20020016DP
— Il FL1001-1600D!1
— FL2003-0032DP_1 0 [3 47 FL2003-0032DP g —
L FL2102-0016DN_1 0 5 8.9 FL2102-0016DN
. FL2103-0032DN_1 0 6 1013 FL2103-0032DN M8 2005005200
L3 Inwvt FL2201-0008DR_1 0 7 14 FL2201-0008DR B
v FL5005-1616DP_1 o 8 8.9 15.16  FL5005-1616DP P
E FL5105-1616DN_1 0 9 1011 17.18  FL5105-1616DN 1B FL2201-00080R
g FL3003-4AD_1 0 10 68..75 FL3003-4AD M 003240
" FL31034PT_1 o 1 76..91 FL31034FT W FLs10347T
FL32034TC_1 0 12 92107 FL320347C e
FL4003-4DA_1 0 13 68..75  FL4D034DA I rLe00s40a
o 14
o 15 [l FLs005-1616DF
Il FL5105-1616DN
0 16
<[] 100% 2 B orureriill 1 IR [ | I ] >
|gProperties ||"jl|nfn Hﬂ Diagnostics ‘
J General H 10 tags " System constants H Texts ‘

- General
Catalog information

~ Module parameters
General parameters|

10 addresses

LostLink Output Mode Outd : | Output Holding

~| ¥ | Information

LostLink Output Mode Outl : | Output Holding

]

LostLink Output Mode Out2 : | Output Holding

[

LostLink Output Mode Out3 : | Output Holding

]

LostLink Output Mode Outd : | Output Holding

]

LostLink Output Mode Outs : | Output Holding

]

LostLink Output Mode Outs : | Output Holding

]

LostLink Output Mode Out7 : | Output Holding

[T LostLink Output PreSetval Outd
[T LostLink Output Presetval Outl
[T LostLink Output Presetval Out2
[T LostLink Output PreSetval Out3

[ LostLink Qutput Presetval Outd.

(] Device: ®
FL2002-0016DP
Article no.:
Version:

Description:

16 point pnp digital output modc

Step 2 Obtain sampling values through Q addresses.
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FK1200 PN » Ungrouped devices * FK1200 [FK1200]

|; Topology view

M Network view

||E'f Device view L

I [roormozool 7] £ B (6] [] @ ¢

invt

6.2.3 FL2102 (0016DN) digital output module (Sink type)

6.2.3.1 EtherCAT communication programming

1. Device import

Step 1 Add the FL2102-0016DN device.

Bl

Device overview

¥ . Module Rack | Slot I sddress | Q address | Type
~ FK1200 0 0 FK1200
b Interface 0 ox1 FK1200
FL1001-1600DI_1 o 1 FL1001-160001
FL1002:3200D1_1 0 2 FL1002-320001
1 FL2002-0016DF_1 0 3 2.3 JFL2002-00160P
FLEEIIB_{IIBZDPJ o 4 4.7 FL2003-0032DF
FL2102-0016DN_1 0 5 8.9 FL2102-0016DN
FL2103-0032DN_1 0 6 1013 FL2103-0032DN
FL2201-D008DR_1 0 7 14 FL2201-0008DR
: FL5005-1616DP_1 o 8 8.9 15..16 FL5005-1616DP
- FL5105-1616DN_1 0 9 10.11  17.18  FL5105-1616DN
g FL3003-4AD_1 0 10 68..75 FL3003-4AD
[ FL31034PT_1 o 11 76..91 FL31034PT
FL32034TC_1 0 12 92.107 FL32034TC
FL4003-4DA_1 0 13 66.75  FL40034DA
0 14
o 15
0 16
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ﬂi Add Device X

Name IFL2102_00160N| |

Action
(® Append device () Insert device Flua device () Update device
|String for a fulltext search l Vendor | <All vendors> v
Name Vendor Version Description
= L:ﬂ Fieldbuses
= pods EtherCAT
= ﬁ Module
ﬂi FL1001-1600DI Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
Eﬂ FL1002-3200DI Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂi FL2002-0016DP Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂi FL2201-0008DR Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
@ FL3003-4AD Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂi FL3103-4PT Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
@ FL3203-4TC Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂi FL4003-4DA Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
< >

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

[  mame:FL2102-0016DN ~
Vendor: Shenzhen INVT Electric Co., Ltd.

Categories: Module
Version: 0 §
Order Number: FL2102-0016DN =
Description: EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler_1.0.2.0_BIT.xml Device: FL2102-

0016DN v

Append selected device as last child of
FK1100_ECT_Copuler

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

I Add Device I Close

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

Startup Parameters gk Add [#Edit X Delete i MoveUp & Move Down
Z || Line Index:Subindex ~ Name Value  Bit Length Abort on Error  Jump to Line on Error Next Line  Comment
Module I/0 Mapping
1 16#8005:16%01 0016DN Stop Moded 0 16 O O 0 0016DN Stop Mode0
Module IEC Objects 2 16#8005:16%02 0016DN Stop Mode 1 0 16 O O 1] 0016DN Stop Mode 1
3 16%8005:16%03 0016DN Stop Outputd o 3 0O O 0 0016DN Stop Outputd
Infi iti
ziomesen 4 1628005:16%04  0016DNStopOutputt |0 s O O 0 0016DN Stop Outputl

Step 3 Define obCylinder1 and obCylinder2 of the BOOL type in the program.

VAR
obCylinderl : BOOL;
obCylinder2 : BOOL;

END VAR

Step 4 Choose Module I/0O Mapping , map obCylinder1 and obCylinder2 to the corresponding output points.
You just need to use mapped variables in the program.
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- gk Add FB foi

Startup Parameters Find Filter Show all
Module /0 Mapping Variable Mapping Channel Address Type Unit Description
" Qo @ °%Qxs8.0 BIT Qo
Module IEC Objects "$ Application.PLC_PRG.obCylinder 1 "% Q1 2ONEEE BIT Q1
"% Application.PLC_PRG.obCylinder2 "% Q2 SRR BIT Q2
Information % Q3 %QX58.3 BIT Q3
"y Q4 %QX58.4  BIT Q4
" Q5 %QX58.5  BIT Qs
" Q6 %QX58.6  BIT Q6
"$ Q7 %QX58.7  BIT Q7
" Q10 %QX59.0  BIT Q10
" Q11 %QX59.1  BIT Q11
"% Q12 %QX59.2  BIT Q12
" Q13 %QX59.3  BIT Q13
" Q14 %QX59.4  BIT Q14
"$ Q15 %QX59.5  BIT Q15
" Q16 %QX59.6  BIT Q16
" Q17 %QX59.7  BIT Q17
+ 4 Errld %IW13 UINT Errld
2. Parameter description
Parameter Type Descrip tion
Stop/offline output mode:
Q7 3 Q1 Qo0
bit1s | bitta |3 |3 | bi3 | iz | bitr | bito
Stop Mode0 UINT
0b00: Stop/offline output retained
0b01: Stop/offline output cleared
0b10: Stop/offline output according to the preset
Stop/offline output mode:
Q17 3 Q11 Q10
bitl5 | bitl4 | 3 3 bit3 | bit2 | bitl | bit0
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 OutputO USINT Q7 3 Q1 Q0
bit7 3 bitl bit0
Preset value of stop/offline output:
Stop Outputl USINT Q17 3 Q11 Q10
bit7 3 bitl bit0
Qo0 BIT QO output control
Q1 BIT Q1 output control
3
Q17 BIT Q17 output control
Errid UINT Fault ID
Module Info.HW )
. UINT Module hardware version number
Version
Module Info.FPGA )
] UINT Module FPGA software version number
Version
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6.2.3.2 PROFINET communication programming

Step 1 In the Device view interface, add FL2102-0016DN, double click FL2102-0016DN under Module ,
choose Properties > General >Module parameters , and then set module initialization parameters.

|; Topology view @ Network view ||ﬁf Device view L Options
d¢ [ Fi1200 [Fr1200] =) Device overvi
¥ [Module Reck  Slot  laddress | Q address|Type _| ¥ | Catalog
~ FK1200 0 0 FK1200 |[search-
® » Interface 0 0x1 FK1200 @ Fiter  Profie: [cAls
v FL1001-1600DI1_1 o 1 2.3 FL1001-1600DI s
& » [l Head module
FL1002-3200D1_1 o 2 FL1002-3200DI EMOH |
- ule
FL2002-0016DP_1 0 3 2.3 FL2002-0016DP [
— FL2003-0032DP_1 0 4 4.7 FL2003-0032DF B FL1002:320001
L [ FL2102-0016DH_1 ) 5 8.9 JFL2102-0016DN
— Il rL2002-0016DP
° FL2103-0032DN_1 0 6 10.13  FL2103-0032DN D
L3 Inwvt FL2201-0008DR_1 0 7 14 FL2201-0008DR || EESToET
1 FL5005-1616DP_1 0 8 8.9 15.16  FL5005-1616DP | O
u FL5105-1616DM_1 0 9 1011 17.18  FL5105-1616DN e —
8 FL3003<4AD_1 0 10 68..75 FL3003-4AD B 713003440
I FL31034PT_1 0 1 76..91 FL31034PT B rL31034FT
FL3203-4TC_1 o 12 92..107 FL3203-4TC u FL32034TC
FL4003-4DA_1 o 13 68.75 FL4003-4DA u FLAGO34DA
0 14
o 1= [l FLs005-1616DF
FL5105-1616DN
0 16 m
<[] 100% 2 s i | [ ] >
‘g Properties |:i.‘.|nfo 0 Diagnostics
J General H 10 tags H System constants Texts
+ General M ostlink Output Mode OUTD = | Output Holding [+] [~]* | Information
Catzlog information fLostLink Output Mede Outl : | Output Helding [+] Device: ®
I ostlink Output Mode Out2 : | Output Holding [=] I “‘
o fLostLink Output Mode OutS : | Output Holding [=]
I ostlink Output Mode Outd : | Output Holding [=]
1 fLostLink Output Mode OutS : | Output Holding [=] FL21020016
H I ostlink Output Mode Outs = | Output Holding [=]
’ LostLink Output Mode Out7 : | Output Holding [+] Article no.:
[ LostLink Output PreSetval Quto Version: |:
[ LostLink Output PreSetVal Outl
Description:
[ LostLink Output PreSetval Qut2
16 point npn digital cutput m
[ LostLink Qutput PreSetval Qut3
[ LostLink Output PreSetval Qut4 —

Step 2 Obtain sampling values through Q addresses.

|5'? Topology view m Network view ‘m’f Device view L
ﬁﬂr: ) B H = Device overview
[2] - | Module Rack |slot I address | Q address | Type
E > FK1200 o o FK1200
o 1 b Interface 0 ox1 FK1200
+\’l9 FL1001-1600DI_1 (] 1 2.3 FL1001-1600D1
< FL1002-3200D1_1 ] 2 FL1002-320001
FL2002-0016DP_1 ] 3 2.3 FL2002-0016DF
— FL2003-0032DP_1 [ 4 4.7 FL2003-00320P
L [ | FL2102-0016DN_1 0 5 ) JFL2102-0016D0N
. FL2103-0032DN_1 0 3 10.13  FL2103-0032DN
L lI'\Vt FL2201-0008DR 1 0 7 14 FL2201-0008DR
[ FL5005-1616DP_1 0 8 8.9 15.16  FL5005-1616DF
- FL5105-1616DN_1 0 9 10.11  17.18  FL5105-1616DN
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
FL40034DA_1 (] 13 68.75  FL4003-4DA
] 14
] 15
] 16
<] o <] i 3
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6.2.4 FL2201 (0008DR) digital output module (Relay)

6.2.4.1 EtherCAT communication programming

1. Device import

Step 1 Add the FL2201-0008DR device.

ﬂi Add Device X
Name [FL2201_0008DR|
Action
(® Append device () Insert device Flug device (O Update device
IString for a fulltext search l Vendor | <All vendors> v
Name Vendor Version Description
= [B Fieldbuses
= pedi EtherCAT
= nﬁ Module
Iﬂ FL1001-1600DI Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂi FL1002-3200D1 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
II‘] 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,
[ FL3003-44D Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler |
@ FL3103-4PT Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂ’] FL3203-4TC Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
ﬂi FL4003-4DA Shenzhen INVT Electric Co., Ltd. 0 EtherCAT Module imported from Slave XML: FK1100_ECT_Coupler
< >
Group by category [| Display all versions(for experts only) [ ] Display outdated versions
[  mame:FL2201-0008DR A
Vendor: Shenzhen INVT Electric Co., Ltd.
Categories: Module §w
Version: 0 -~
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.)
[ rddoevice || Close

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

| Startup Parameters gk Add [# Edit X Delete # MoveUp & Move Down
: Line  Index:Subindex  Name Value _ Bit Length Abort on Error Jump to Line on Error Next Line ~ Comment
Module I/O Mapping
| 1 16%8004:16%01 0008DR Stop Mode 16 O B 0 0008DR Stop Mode
‘ Module IEC Objects 2 16#8004:16%02 0008DR Stop Output 8 O B 0 0008DR Stop Output

Step 3 Define obCyilinderl and obCylinder2 of the BOOL type in the program.
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