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Preface

Overview
Thank you for choosing INVT FE series I/O system.

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

Target audience

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

About documentation obtaining

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

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

Change history
The manual is subject to change irregularly without prior notice due to product version upgrades or other
reasons.
Version| Release date Change description

V1.0 January 2026 [First release.
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1 Safety precautions

1.1 What this chapter contains

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

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

1.2 Safety level definition

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

Warning L
Name Description
symbol
é Severe personal injury or even death can result if related requirements
Danger
are not followed.
ﬁ Warnin Personal injury or equipment damage can result if related requirements
& are not followed.

1.3 Personnel requirements

Trained and qualified professionals: People operating the equipment must have received professional
electrical and safety training and obtained the certificates, and must be familiar with all steps and
requirements of equipment installing, commissioning, running and maintaining and capable to prevent any
emergencies.

1.4 Safety guidelines

General principles

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

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

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

A category Il. Ensure that the power supply system of the product has lightning

protection devices to prevent lightning overvoltage from being applied to the power
input or signal I/O terminals of the product so as to avoid equipment damage.

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

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

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

202601 (V1.0) 1
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Moving
®  Select appropriate tools for product delivery, and take mechanical protective
A measures like wearing safety shoes and working uniforms to avoid personal
injury.
®  Protect the product against physical shock or vibration.

Installation

contacting or adhering to inflammables.

® Do notrun a damaged or incomplete product.

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

A operation training can operate the control cabinet.

f ® Do not install the product on inflammables. In addition, prevent the product from

® During installation, ensure that all 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.

®  Secure long or heavy cables properly.

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

® Before power-on for running, ensure that each module terminal cover is properly
installed in place after the installation and wiring are completed. This prevents a

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

® |nstall proper protection components or devices when using external power
supplies for the product. This prevents the product from being damaged due to
external power supply faults, overvoltage, overcurrent, or other exceptions.

Commissioning and running

®  Before power-on for running, ensure that the working environment of the product
meets the requirements (see section 3.1.2 Installation environment and site for
details), and a protection circuit has been designed to protect the product so that
the product can run safely even if an external device fault occurs.

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

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

® |n the external circuit of the product, configure an emergency braking circuit, a

202601 (V1.0) 2
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Commissioning and running
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.

® |n the event of a controller system failure, the output may become uncontrolled.
To ensure normal operation of the equipment, appropriate external control
circuits must be designed.

Maintenance, servicing, and component replacement

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

® Before performing product maintenance, servicing, or component operations,

disconnect all power supplies connected to the product.

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

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

Note ®  Use proper torque to tighten screws.

Disposal
ﬁ ® The product contains heavy metals. Dispose of a scrap product as industrial
waste.
E ® Dispose of a scrap product separately at an appropriate collection point but not
— place itin the normal waste stream.

202601 (V1.0) 3



FE Series 1/O System User Manual System overview

2 System overview

2.1 System introduction

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

By importing the device description file, module configuration can be completed directly within a
third-party controller or supervisory system, eliminating the need for dedicated configuration software. The
system is equipped with a 6Mbps backplane bus, enabling high-speed field data interaction.

The product adopts two-sided clamp-on connection structure and gold plating process, has good corrosion
resistance and contact reliability, the whole series is coated with three anti-paint, adapted to the harsh
conditions. The compact module is only 12mm thick, effectively saving cabinet space; PUSH IN wiring
improves wiring efficiency and enables quick tool-less installation. The module is clearly identified and the
status indicator is intuitive for easy identification and maintenance.

2.2 System components

The FE series 1/0 system consists of communication couplers and a variety of function modules such as
digital, analog, temperature acquisition, and process control modules), which can be flexibly configured
according to the actual application requirements.

202601 (V1.0) 4
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3 Installation

3.1 Preparing

3.1.1 Installation precautions

Before installation

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

® Check the planned overall size and ensure that there is enough space to
A accommodate all the modules. The product 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
interior of the product. Otherwise, short circuit may occur, or heat dissipation
may be degraded.

After installation

®  Ensure that all the communication cables, I/O signal cables, and wiring terminals
are securely connected.

®  Ensure that the DIN rail that hosts the product 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 cabinet.

® Remove the sticker attached to the heat dissipation hole of the product to make
the heat dissipation smooth.

® Checkthe air circulation around the product.

3.1.2 Installation environment and site

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

mEnvironmental requirements

Environment Requirement
-20°C-55°C
= The temperature does not change rapidly.
Temperature - .
When the product is installed in a closed space, such as control
cabinet, use a cooling fan for temperature adjustment if necessary.
Humidity ® RH: 5% to 95%, no condensation

202601 (V1.0) 5
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mSite requirements

Site Requirement

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

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

Indoor i
Qs organic solvent
overvoltage
class|l : S e No corrosive or flammable gas

i § e No factors that will cause the machine to directly vibrate or suffer
conductive shocks

i

3.1.3 Installation space

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

Figure 3-1 Installation space (unit: mm)

==l {!] el e

£ ?\ e
_‘ ==
= % D—
e i
A
it =Mt
>50 > 50 > 60

3.2 DIN rail model selection

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

Model Length X Depth (unit: mm) Fastening screw
TH35-7.5Fe 35X7.5 M4
TH35-7.5A1 35X7.5 M4
TH35-15Fe 35X15 M4

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

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

\
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#Note: To ensure the strength of the DIN rail, install the DIN rail installation bolts (user provided) at the
places within 30mm from both ends of the DIN rail, (for details, see Figure 3-2), and ensure that the interval
between two adjacent bolts must be within 200mm.

3.3 Installation procedure

The installation procedure is as follows:

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

End cover

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

DIN rail ] Fecn

T
=y

202601 (V1.0) 7



FE Series 1/O System User Manual Installation

Step 3 Align the module with the connection rail with the sliding rail of the module fixed on the DIN rail, and
push it inward until the module with the connection rail engages with the DIN rail (there is a
noticeable sound of engagement when installed in place).

Sliding slot

Sliding slot

Step 4 Slide the end cover with the connection rail onto the last I/0 module.

Sliding rail

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

202601 (V1.0) 8
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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.

n f oo m%
e [RESHESHESHENEE |
S elelbileleE
gl (EEEE =
— gg; -
O|hd ||ssleszzlzzlas| O
~ EE BS = 5 .
EOO: gg %g gg
Cete |k i !
DIN rail fixing clip End cover

Note:

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

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

® The DIN rail mounting clip is user supplied.

® Fordetailed installation dimensions, see Appendix A Product dimensions.

3.4 Disassembly procedure

The disassembly steps are as follows:

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

Step2 Use a slotted screwdriver or other similar tool to pry the DIN rail locking latch as shown in the
following figure.

202601 (V1.0) 9
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DIN rail latch Flat screwdriver

DIN rail

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

202601 (V1.0) 10
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4 Wiring

4.1 Wiring requirements

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

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

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

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

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

Ensure that there are no foreign objects such as metal scraps or wiring residues in each module. The
foreign objects may cause short circuit, fire, or maloperation.

4.2 Grounding requirements

m Power cable grounding

Use correct, independent wiring methods.

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

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

L] Shielded cable grounding

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

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

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

4.3 Cable specifications

Cable diameter
Cable material American wire Crimping tool
GB size (mm?) ping
gauge (AWG)
0.3 22
0.5 20
Tubular cable L .
lu 0.75 18 Use a proper crimping plier.
& 1.0 18
1.5 16
Note:

202601 (V1.0) 11
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® The cable diameters of the tubular cable lugs in the preceding table is only for reference, which can be
adjusted based on actual situations.

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

Below 1.6mm (except grounding terminall 7

. . X Below 2 4mm (except grounding terminal)
Below 2.0mm (grounding terminal)

Below 2. 7mm (grounding terminal)

202601 (V1.0) 12
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Product specifications

5 Product specifications

5.1 Overview

This chapter provides a detailed description of the design, functions, interfaces, hardware specifications,
software specifications, and environmental requirements of the communication couplers and 1/0 modules

in the FE series 1/0 system.

5.2 Basic information

Ordering
Model Description Applicable to
code 8 i1
Communication coupler, EtherCAT, 24VDC, .
FE-EC 11016-00042 EtherCAT master devices
RoHS
Communication coupler, PROFINET, 24VDC,  |PROFINET master
FE-PN 11016-00046 .
RoHS devices
Digital input module, 16 channels, )
FE-1600D | 11016-00041 ‘6! ) I pl_J . ! INVT FE series products
sourcing/sinking, 500mA@24VDC, RoHS
Digital output module, 16 channels of NPN
FE-0016N | 11016-00043 | &' o' outPut modu INVT FE series products
transistor output, 500mA@24 VDC, RoHS
Digital output module, 16 channels of PNP
FE-0016P | 11016-00040 | &' o OtPUtMOdu INVT FE series products
transistor output, 500mA@24 VDC, RoHS
Analog input module, 4 channels of voltage
signal + 4 channels of current signal, 16-bit )
FE-4ADM | 11016-00037 . INVT FE series products
resolution, room temperature accuracy
3).15%FS, RoHS
Analog input module, 8 channels, voltage
FE-8ADV | 11016-00036 |signal, 16-bit resolution, room temperature INVT FE series products
accuracy #).15%FS, RoHS
Analog input module, 8 channels, current
FE-8ADI | 11016-00038 |signal, 16-bit resolution, room temperature INVT FE series products
accuracy #).15%FS, RoHS
Analogue output module, 4 channels, 16-bit
FE-4DA | 11016-00032 |resolution, room temperature accuracy|INVT FE series products
3).15%FS, RoHS
RTD module, 4 channels, 24-bit resolution, .
FE-4PT | 11016-00035 oo INVT FE series products
room temperature accuracy 0.1°C/°F, RoHS
Thermocouple input module, 4 channels, )
FE-4TC | 11016-00039 . . . oo INVT FE series products
24-bit resolution, sensitivity 0.1°C/°F, RoHS
Digital /O module, 8 channels of NPN
FE-0808N | 11016-00034 |transistor input, 8 channels of NPN transistor |INVT FE series products
output, RoHS
Digital /0 module, 8 channels of PNP
FE-0808P | 11016-00033 |transistor input, 8 channels of PNP transistor |INVT FE series products
output, RoHS

202601 (V1.0)
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5.3 Environmental requirements

Item Specifications

Working environment temperature  |-20°C—+55°C
Working environment relative . .

. RH < 95%, without condensation
humidity (RH)
Storage temperature -40°C-70°C
Storage environment RH RH < 90%, without condensation
Air No corrosive gas
Altitude Lower than 3000m
Pollution degree Below degree 2
Immunity 2kV power cable compliant with IEC61000-4-4
Overvoltage category Category Il
EMC anti-interference level Zone B, compliant with IEC61131-2
vibration resistance Compliant with IEC60068-2-6
Impact resistance Compliant with IEC60068-2-27

5.4 Communication coupler

5.4.1 EtherCAT communication coupler FE-EC

Figure 5-1 FE-EC appearance
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Figure 5-2 Product components

DI P SWitCh [ T [

Status
indicator
=t
Ether
Smart key
EtherCAT port
__]
;V_ 24V
ov | ov
PE | PE
24V power
supply port
Table 5-1 Product component description
Silk i
Name Color Description
screen
Power supply Off: The power connection is abnormal.
. Green | PWR .
indicator On: The power connection is normal.

Off: The communication coupler module isin INIT state.
Blinking: The communication coupler module is
Pre-Operational state.

Run indicator Green | RUN [Single flash: The communication coupler module isin
Safe-Operational state.

On: The communication coupler module is in Operational
state.

Off: The EtherCAT communication is in normal state.
Blinking: An invalid EtherCAT state transition command has
Faultindicator Red ERR |been received.

Single flash: Network disconnection or a communication
coupler module synchronization error has occurred.

202601 (V1.0) 15
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Product specifications

Silk A
Name Color Description
screen
Double Flash: An EtherCAT communication watchdog error
has occurred.
Off: The device is operating normally.
Slow flash (500ms): Configuration mismatch.

Bus fault indicator | Red SF  |Fast flash (100ms): Backplane bus initialization failed.
On: Hardware failure —e2prom operation failed or ESC
initialization failed.

Off: Initialization state or no power.
Slow flash (500ms): Backplane bus is initializing.

Backplane bus run Fast flash (100ms): Backplane bus initialization successful,
o Green BRN . .
indicator waiting for data communication.

On: Backplane bus initialization successful, interacting with
data.
Off: The backplane bus is running normally.

Backplane bus fault Slow flash (500ms): Backplane communication timeout.
L Red BER . .
indicator On: The backplane bus has been unable to transmit or receive

data for an extended period.
Smart key Used to switch to factory mode and connect to the 10-Tools host controller.
Alias setting. The alias is set via an 8-bit binary hardware DIP switch, with a
DIP switch setting range of 1-255.
The ON position of the DIP switch corresponds to logic "1".
IN: EtherCAT input port
EtherCAT interface PUZP
OUT: EtherCAT output port

Terminal definition

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

&

PE PE

&

Terminal wiring

Unit Power I 24V | 24V »—L» Power supply for
supply - . unwired
(24vDCQ) j - oV 0V e—» terminal

Hardware specifications

Jj'ﬁ e

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 (4.75VDC-5.25VDC)

Backplane fieldbus
output rated current

2.5A (Typical value at 5VDC)

202601 (V1.0)
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Item Specifications
Isolation The input power is not isolated.

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

= Software specifications

Item Specifications

Supports EtherCAT alias access. Station alias can be set via a DIP switch,

Alias access
with an alias range of 1-255.

Number of input/output
PDOs
Input/output mailbox
size

Up to 1024 bytes

Up to 128 bytes

Max. number of

. 32
expansion modules

Supported min.

N 1ms
synchronization interval

m  Software user interface

Type Name Type Default Description
Configurat
ion - - - -
parameter

iBus uint32_t - Backplane bus state machine

Module fault status (0: No module fault; 1:
Module fault present)

Bit0: Fault status of module 1

Input data Bitl: Fault status of module 2
P ModuleStatus | uint32_t -

Bit31: Fault status of module 32
Note: The module fault codes can be obtained
from the object dictionary 16 #3023.

Output
data

202601 (V1.0) 17
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Product specifications

5.4.2 PROFINET communication coupler FE-PN

Figure 5-3 FE-PN appearance
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Product specifications

Table 5-2 Product component description

Name

Color

Silk
screen

Description

Power supply
indicator

Green

PWR

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

Run indicator

Green

RUN

Off: The communication coupler module is in Initialization
state.

Blinking (1000ms): Communication coupler module
initialization completed, waiting for connection.

Blinking (500ms): Communication coupler module
connection established, waiting for configuration.

Blinking (100ms): Communication coupler module
configuration completed, waiting for cyclic data interaction.
On: The communication coupler module is in cyclic data
exchange state.

Fault indicator

Red

ERR

Off: The communication coupler module is in normal state.
Blinking (500ms): Expansion module fault.
Blinking (100ms): PROFINET communication timeout.

Bus fault indicator

Red

SF

Off: The device is operating normally.

Slow flash (500ms): Configuration mismatch.

Fast flash (100ms): Backplane bus initialization failed.
On: Hardware fault.

Backplane bus run
indicator

Green

BRN

Off: Initialization state or no power.

Slow flash (500ms): Backplane bus is initializing.

Fast flash (100ms): Backplane bus initialization successful,
waiting for data communication.

On: Backplane bus initialization successful, interacting with
data.

Backplane bus fault
indicator

Red

BER

Off: The backplane bus is running normally.

Slow flash (500ms): Backplane communication timeout.

On: The backplane bus has been unable to transmit or receive
data for an extended period.

Smart key

Used to switch to factory mode and connect to the I0-Tools host controller.

DIP switch

PN device name setting. The alias is set via an 8-bit binary hardware DIP switch,
with a setting range of 1-255.
The ON position of the DIP switch corresponds to logic "1".

PROFINET interface

P1: Ethernetinterface 1

P2: Ethernetinterface 2

Terminal definition

Diagram Left signal Left terminal | Right terminal Right signal
24V 24V 24V 24V
ov ov ov ov
@ PE PE @

202601 (V1.0)
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®  Terminal wiring

Unit Power 1 24V | 24V ¢H> Power supply for
supply : o unwired
(24VDC) J I oV oV e—» terminal

Jj'ﬁ A

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

Backplane fieldbus
output rated voltage
Backplane fieldbus
output rated current

®  Hardware specifications

5VDC (4.75VDC-5.25VDC)

2.5A (Typical value at 5VDC)

Isolation The input power is not isolated.

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

= Software specifications

Item Specifications

Communication mode |RT mode

Min. communication [1ms
period
I&M data From 1&MO to 1&M3
PROFINET version  |V2.4
Expansion capability |Supports expansion of up to 32 modules
PROFINET interface
quantity
PROFINET switch
function
Open IE support Supports TCP/IP and LLDP
I/O cyclic data exchange
size

Supports networking

<1440Byte

Alarm/Diagnosis/Status
information
Physical layer 100BASE-TX
Communication rate |10 Mbit/s or 100 Mbit/s (adaptive)
Communication mode |Full-duplex (auto-negotiation)
Topology structure |Line, star, tree, ring (MRP), etc.

Supports local diagnostic information upload to the PLC

202601 (V1.0) 20
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5.51/0 module

5.5.1 Digital input module FE-1600D

Figure 5-5 FE-1600D appearance
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Product specifications

Table 5-3 Product component description

Silk . .
Name Color Description
screen
Off: The module is not powered on or it is abnormal.
Slow flash (1000ms): The module is waiting for communication
Power-on/Run |Yellowish to be established.
. Slow flash (500ms): The module is establishing communication.
status indicator | green .. . -
Fast flash (100ms): Module communication established, waiting
for data interaction.
On: The module is in data interaction.
Off: The module works normally.
Module fault Red Slow flash (500ms): Backplane communication timeout.
indicator Fast flash (100ms): Backplane voltage too low.
On: A module fault has occurred.
Input signal
n'pu' Sgna 00-07 |On: The input is valid.
indicator Green

(For each input)

10-17 |Off: The input is invalid.

User terminal

External wiring I/O terminal

Terminal definition

Diagram Left signal Left terminal | Right terminal Right signal
" DIO AO BO DI10
3; ;5
— DI1 Al Bl DI11
T
1 '
?? DI2 A2 B2 DI12
A B
2 2
A??B DI3 A3 B3 DI13
3 3
:??e DI4 A4 B4 DI14
FE,
2 g DI5 AS B5 DI15
e
6 6
DI6 A6 B6 DI16
=
7 7
?? DI7 A7 B7 DI17
A 'B
8 8
A ] ss A8 BS ss

202601 (V1.0)

22



FE Series 1/O System User Manual

Product specifications

®  Terminal wiring

— DIO

y v~ o D7

y o o DPI10

Sink input

Source input

= power supply specifications

vl

Optocoupler
isolation

Optocoupler
isolation

dver|

Optocoupler
isolation

vl

Optocoupler

1INJJ1D |eUIdU|

isolation

Item

Specifications

Fieldbus input power
rated voltage

5VDC (4.75VDC-5.25VDC)

Fieldbus input power
rated current

80mA (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 module [Not supported

= Input specifications

Item Specifications
Input type Digital input
Input mode Sourcing/sinking
Input channel 16
Inputvoltage class  [24VDC*+10% (21.6VDC-26.4VDC)

202601 (V1.0)
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Product specifications

Item Specifications
Input current (typical) [5mA (Typical value at 24VDC)
ON voltage >15V
OFF voltage <5V
Hardware response time
300us/300us
ON/OFF
Software filter time  [Supported

Input resistance

Reference value about 5.2kQ

Isolated

Yes

Input action display

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

Input derating

When operating at an ambient temperature of 55°C, derate to 75% (no
more than 12 inputs ON simultaneously), or reduce the ambient

temperature by 10°C when all inputs are ON.

Software specifications

Item

Specifications

Software input filter time

Set range: 0-255 (Default: 3)

Unit: 1ms, e.g. 10=10ms

Able to set two groups of filter parameter. Every eight channels use a
group of filter parameter.

Input port exception
detection and indication

None

Input channel logic level

configuration Not supported
Configuration of
independent channel |Not supported
enabling

Configuration of
diagnosis reporting

Diagnosis information will be uploaded by default.

Output will not be refreshed, while input supports refreshing in

In stop mode )
Safe-operational state.
Via two XML files:
I/0 mapping ®Bit-access mapping supported

®Byte-access mapping supported

Software user interface

Type Name Type Default Description
Configur IBO Filt uint8_t 3 [0, 255], unit: 1ms, e.g. 3=3ms
ation
paramet IB1 Filt uint8_t 3 [0, 255], unit: 1ms, e.g. 3=3ms
er
Input I1BO uint8_t - 100-107 sample values
data IB1 uint8_t - 110-117 sample values
Output
data ) ) ) )

202601 (V1.0)
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Product specifications

5.5.2 Digital output module (sourcing) FE-0016P

Figure 5-7 FE-0016P appearance

L,
1IN — J— I
T AN N — Ji— T
— Jf—
I > 3 > 3 > I
: — Jf— T
— J— I
— Jf—
Ale—— 0
ah 0
— DOO D010 JV—
7 DOl | 1 |DO1l [ﬂ
D02 | 2 |DO12
5] g[] po3 | 3 |[po13
e u
D04 | 4 |DO14
DO5 | 5 |DO15 i
DO6 | 6 |DO16 nl
DO7 | 7 |pO17
2v | 8 | ov j ’l E
A B
(r'\
o]
5 LINSVEL re-oozep o
16xDigital Output(PNP),24VDC,0.5A Z
106228000058
o Shenzhen INVT Electric Co.,Ltd. [ﬂ
www.invt.com Madein China
= : ——a
—J

Status
indicator
Signal
indicator

e

wm

am

o

35
am

~>
~m

HHHH

v}

>
w

:

?

Color

User

terminal

202601 (V1.0)

25



FE Series 1/O System User Manual

Product specifications

Table 5-4 Component description

(For each output)

Silk . .
Name Color Description
screen
Off: The module is not powered on or it is abnormal.
Slow flash (1000ms): The module is waiting for
communication to be established.
Power-on/Run |Yellowish R Slow flash (500ms): The module is establishing
status indicator green communication.
Fast flash (100ms): Module communication established,
waiting for data interaction.
On: The module is in data interaction.
Off: The module works normally.
Module fault Red E Slow flash (500ms): Backplane communication timeout.
indicator Fast flash (100ms): Backplane voltage too low.
On: Amodule fault has occurred.
Ou,tpl,Jt signal 00-07 |On: Output enabled.
indicator Green )
10-17 |Off: Output disabled.

User terminal

External wiring 1/0 terminal

Terminal definition

Diagram Left signal Left terminal | Right terminal Right signal
ﬂ DOO A0 BO DO10
3”5 DO1 Al Bl DO11
‘?‘t’? DO2 A2 B2 DO12
B DO3 A3 B3 D013
‘:??e DO4 A4 B4 DO14
Fe: DO5 A5 B5 DO15
2

‘%‘?? DO6 A6 B6 DO16
13?';13 DO7 A7 B7 DO17

ol 24V A8 BS oV
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Terminal wiring

Power supply specifications

oo LOAD
»
=) LOAD
= DO7
o
-~ >
S
)
o,
3 bo1o LOAD
=
= :
»
DO17 ALOAAAD |
ZjVDC
pZ AV I |
]
com

Item

Specifications

Fieldbus input power rated voltage

5VDC (4.75VDC-5.25VDC)

Fieldbus input power rated current

60mA

Terminal input power rated voltage

24VDC (20.4VDC-28.8VDC)

Terminal input power rated current

2A (Typical value at 24VDC)

Terminal output power rated voltage  [None

Terminal output power rated current  |None

Hot swapping of module

Not supported

Output specifications

Item Specifications
Output type Digital output, high-edge output
Power-off output The module output is turned off after the coupler or CPU is powered off.
Output mode Source type
Output channel 16

Output voltage class

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

Output load (Resistive

0.5A/point, 2A/module

load)
| -

Outputload (Inductive 7.2W/point, 12W/module

load)
Output load (Light load) |5W/point, 18W/module
Hardware response time 100p1s/100ps

ON/OFF

Leakage current at OFF |10pA

Switch frequency

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

Isolated

Yes

Output action display

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

202601 (V1.0)
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Item Specifications

At an ambient temperature of 55°C, the load must be derated to 50%
(take resistive load for example: with all output channels ON
simultaneously, the output current shall not exceed 1A).

At an ambient temperature of 45°C, full load operation is permitted (take
resistive load for example: with all output channels ON simultaneously,
the output current shall not exceed 2A).

Protection functions  |Short-circuit protection and overcurrent protection

Output derating

= Software specifications

Item Specifications
Stop/offline output mode |Outputs are held or set to preset values, configurable per output point.
Preset value of stop/offline
output
Output channel exception
detection indication

Single-point0or1

Overheat/overcurrent detection on a module basis

Output channel logic level
configuration
Configuration of

independent channel |Not supported

Not supported

enabling
Confi tion of di i
onfigura |onc.> 1agnosis Diagnosis information will be uploaded by default.
reporting
In stop mode Output according to the stop/offline output mode and preset value,

without refreshing any more

Via two XML files:

10 mapping ® Bit-access mapping supported
® Byte-access mapping supported

m  Software user interface

Type Name Type |Default Description

Q00-Q07 output mode (0: Output preset; 1: Hold
output)

Bit0: Q00 output mode

Bitl: Q01 output mode

QB0 Out Mode | uint8_t 0

Bit7: Q07 output mode

QBO Preset

Configuration Value
parameter Q10-Q17 output mode (0: Output preset; 1: Hold

output)

Bit0: Q10 output mode

Bitl: Q11 output mode

uint8_t 0 Q00-QO07 output preset values

QB1 Out Mode | uint8_t 0

Bit7: Q17 output mode

QB1 Preset .
uint8_t 0 Q10-Q17 output preset values
Value
Input data - - - -
Output data QBO uint8_t - Q00-QO07 output value
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Type Name Type |Default Description

QB1 uint8_t - Q10-Q17 output value

The digital output module divides every eight channels into a group. Taking QB0 Out Mode as an example,
the data type is uint8_t. Each bit defines the output mode of one output point, where bit0-bit7 correspond

to output channels Q00-Q07, respectively.
The value of each bit corresponding to an output channel indicates the output mode:
0: Output the preset value on stop/offline.

1: Hold the output on stop/offline.

For example: If Q00-QO01 are set to hold output on stop/offline (bit0-bitl set to 1), and Q02-Q07 are set to
output preset values on stop/offline (bit2-bit7 set to 0), then the value of QBO Out Mode is 3, that is,

0b00000011. Q02-QO07 output preset values are configured by QB0 Preset Value [Bit7-Bit2].

bit7 bit6 bit5 bit4 bit3 bit2 bitl

bit0

0 0 0 0 0 0 1

1

5.5.3 Digital output module (sinking) FE-0016N

Figure 5-9 FE-0016N appearance
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Figure 5-10 Product components
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Table 5-5 Component description

Silk .
Name Color Description
screen
Off: The module is not powered on or it is abnormal.
Slow flash (1000ms): The module is waiting for
communication to be established.
Power-on/Run | Yellowish B Slow flash (500ms): The module is establishing
status indicator green communication.
Fast flash (100ms): Module communication established,
waiting for data interaction.
On: The module is in data interaction.
Off: The module works normally.
Module fault Red . Slow flash (500ms): Backplane communication timeout.
indicator Fast flash (100ms): Backplane voltage too low.
On: Amodule fault has occurred.
Output signal
l{ pl,J 's 00-07 |On: Output enabled.
indicator Green .
10-17 |Off: Output disabled.
(For each output)
User terminal |External wiring I/O terminal
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B Terminal definition

Diagram Left signal Left terminal | Right terminal Right signal
rﬂ DOO A0 BO DO10
°t€.:._u?” DO1 Al B1 DO11
== DO2 A2 B2 DO12
Ny o DO3 A3 B3 DO13
‘2??3 DO4 A4 B4 D014
9??]? DOS5 A5 B5 DO15
A??B DO6 A6 B6 DO16
;ﬁ? DO7 A7 B7 DO17
A B ]
24V A8 B8 ov
= Terminal wiring
DOO LOAD
o7 LOAD
s ||
—
g P 010 LOAD
S
(@]
o | |
(@)
= '
- LOAD
}_l_‘ PO17 AN
24V
24VDC
COM |
e
= pPower supply specifications
Item Specifications
Fieldbus input power rated voltage 5VDC (4.75VDC-5.25VDC)
Fieldbus input power rated current 60mA
Terminal input power rated voltage 24VDC (20.4VDC-28.8VDC)
Terminal input power rated current 100mA (Typical value at 24VDC)
Terminal output power rated voltage None
Terminal output power rated current None
Hot swapping of module Not supported
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Output specifications

Item

Specifications

Output type

Digital output, low-edge output

Power-off output

The module output is turned off after the coupler or CPU is powered off.

Output mode

Sink

Output channel

16

Output voltage class

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

Output load (Resistive
load)

0.5A/point, 4A/module

Output load (Inductive
load)

7.2W/point, 24W/module

Output load (Lamp load)

5W/point, 18W/module

Hardware response time
ON/OFF

100us

Leakage current at OFF

10pA

Switch frequency

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

Isolated

Yes

Output action display

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

Output derating

At an ambient temperature of 55°C, the load must be derated to 50%
(take resistive load for example: with all output channels ON
simultaneously, the output current shall not exceed 2A).

At an ambient temperature of 45°C, full load operation is permitted (take
resistive load for example: with all output channels ON simultaneously,
the output current shall not exceed 4A).

Protection functions

Short-circuit protection and overcurrent protection

Software specifications

Item

Specifications

Stop/offline output mode

Outputs are held or set to preset values, configurable per output point.

Preset value of stop/offline
output

Single-point 0 or1

Output channel exception
detection indication

Overheat/overcurrent detection and protection on a module basis

Output channel logic level

enabling

Not supported
configuration PP
Configuration of

independent channel |Not supported

Configuration of diagnosis

Diagnosis information will be uploaded by default.

reporting
Output according to the stop/offline output mode and preset value,
In stop mode u Py I, & p/offl utpy P vt
without refreshing any more
Via two XML files:
10 mapping ®Bit-access mapping supported

®Byte-access mapping supported
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Software user interface

Type Name Type | Default Description
Q00-QO07 output mode (0: Output preset; 1: Hold
output)

. Bit0: Q00 output mode
QB0 Out Mode | uint8_t 0 .
Bitl: Q01 output mode
Bit7: Q07 output mode
QBO Preset uint8_t 0 Q00-QO07 output preset values
Configuration Value B Putp
parameter Q10-Q17 output mode (0: Output preset; 1: Hold
output)
. Bit0: Q10 output mode
QB1 Out Mode | uint8_t 0 .
Bitl: Q11 output mode
Bit7: Q17 output mode
QB1 Preset .
uint8_t 0 Q10-Q17 output preset values
Value
Input data - - - -
QBO uint8_t - Q00-QO07 output values
Output data -
QB1 uint8_t - Q10-Q17 output value

The digital output module divides every eight channels into a group. Taking QB0 Out Mode as an example,
the data type is uint8_t. Each bit defines the output mode of one output point, where bit0-bit7 correspond

to output channels Q00-QO07, respectively.

The value of each bit corresponding to an output channel indicates the output mode:

0: Output the preset value on stop/offline.

1: Hold the output on stop/offline.

For example: If Q00-QO01 are set to hold output on stop/offline (bit0-bitl set to 1), and Q02—-Q07 are set to
output preset values on stop/offline (bit2-bit7 set to 0), then the value of QB0 Out Mode is 3, that is,
0b00000011. Q02-QO07 output preset values are configured by QBO Preset Value [Bit7-Bit2].

Bit7

Bit6

Bit5

Bit4

Bit3 Bit2 Bitl Bit0

0

0

0

0 0 1 1
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5.5.4 Mixed digital module (sourcing) FE-0808P

Figure 5-11 FE-0808P appearance
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Table 5-6 Product component description

Silk . .
Name Color Description
screen
Off: The module is not powered on or it is abnormal.
Slow flash (1000ms): The module is waiting for
communication to be established.
Power-on/Run |Yellowish R Slow flash (500ms): The module is establishing
status indicator green communication.
Fast flash (100ms): Module communication established,
waiting for data interaction.
On: The module is in data interaction.
Off: The module works normally.
Module fault Red E Slow flash (500ms): Backplane communication timeout.
indicator Fast flash (100ms): Backplane voltage too low.
On: Amodule fault has occurred.
Input signal
'pu. 's On: The inputis valid.
indicator Green | 00-07 ) . )
) Off: The input is invalid.
(For each input)
Output signal
l{ pl,J 's On: Output enabled.
indicator Green | 10-17 )
Off: Qutput disabled.
(For each output)
User terminal  |External wiring1/O terminal

= Terminal definition

Diagram Left signal Left terminal | Right terminal Right signal

(- DIO A0 BO DOO

= DI1 Al Bl DO1
T
1 1
?? DI2 A2 B2 DO2
A B
2 2
3‘??? DI3 A3 B3 DO3
ﬁ??& Dl4 A4 B4 DO4
e
i -'s DI5 AS B5 DO5

A
s DI6 A6 B6 DO6
B
% /4
B

DI7 AT B7 DO7

24V A8 B8 ov
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Terminal wiring

Equivalent circuit
DIO |
—
* :tg DOO LOAD
— AN
Optocoupler .
isolation 5 .
o B L FD'- 7
* :tg 3 pog LOAD
1 - AM—
Optocoupler m |
»—e/ Dl4 L isolation — g |
Y3 S
P po4 LOAD
) Optocoupler — O ]
; isolation E_
: —t \
DI7 L] —
var| |
| o7 LOAD
24VDC | Optocoupler ANN—2
| 24V isolation
) |T COM

Power supply specifications

Item

Specifications

Fieldbus input power rated voltage

5VDC (4.75VDC-5.25VDC)

Fieldbus input power rated current

80mA (Typical value at 5VDC)

Terminal input power rated voltage

24VDC (20.4VDC-28.8VDC)

Terminal input power rated current

2A (Typical value at 24VDC)

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

Input/output specifications

Item

Specifications

Input specifications

Input type Digital input
Input mode Source type
Input channel 8

Input voltage class

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

Input current (typical)

5mA (Typical value at 24VDC)

ON voltage >15V
OFF voltage <5V
Hardware response time
300us/300us
ON/OFF
Software filter time  |Supported

Input resistance

Reference value about 5.2kQ

Isolated

Yes

202601 (V1.0)
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Item Specifications

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

When each terminal is operating at 55°C, it is derated to 75% (with no
Input derating more than 6 input points of ON at the same time), or the temperature
drops by 10°C when all input points are ON.

Output specifications

Output type Digital output, high-edge output

Power-off output The module output is turned off after the coupler or CPU is powered off.
Output mode Source type

Output channel 8

Output voltage class |24VDC*10% (21.6VDC-26.4VDC)
Output load (Resistive
load)

Output load (Inductive
load)

Output load (Lamp load) |5W/point, 9W/module
Hardware response time
ON/OFF
Leakage current at OFF |10pA

0.5A/point, 2A/module

7.2W/point, 12W/module

100pus/100us

Switch frequency 100Hz for resistive load, 0.5Hz for inductive load, and 10Hz for lamp load
Isolated Yes

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

At an ambient temperature of 55°C, the load must be derated to 50% (take
resistive load for example: with all output channels ON simultaneously,
the output current shall not exceed 1A).
At an ambient temperature of 45°C, full load operation is permitted (take
resistive load for example: with all output channels ON simultaneously,
the output current shall not exceed 2A).

Output derating

Protection functions [Short-circuit protection and overcurrent protection

= Software specifications

Item Specifications

Setting range: 0-255 (Default: 3)

Software input filter time [Unit: 1ms, e.g. 10 = 10ms

One filter parameter is shared by a group of 8 channels.

Input port exception

. . .. .. |Overheat/overcurrent detection and protection on a module basis
detection and indication

Input channel logic level

Not supported
configuration PP

Stop/offline output mode|Outputs are held or set to preset values, configurable per output point.
Preset value of
stop/offline output
Output channel
exception detection  |Overheat/overcurrent detection and protection on a module basis
indication
Output channel logic
level configuration
Configuration of
independent channel |Not supported
enabling

Single-point 0 or 1

Not supported
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Item

Specifications

Configuration of
diagnosis reporting

Diagnosis information will be uploaded by default.

In stop mode

Output according to the stop/offline output mode and preset value,

without refreshing any more

I/0 mapping

Supporting the mapping method of bitwise access

m  Software user interface

Type Name Type |Default Description
IBO Filt uint8_t 3 [0, 255], unit: 1ms, e.g. 3=3ms
Q00-Q07 output mode (0: Output preset; 1: Hold
output
Configurat . put)
. . Bit0: Q00 output mode
ion QB0 Out Mode uint8_t 0 .
Bitl: Q01 output mode
parameter
Bit7: Q07 output mode
QBO Preset Value | uint8_t 0 Q00-QO07 output preset values
Input data IBO uint8_t - 100-107 sample values
Output .
data QBO uint8_t - Q00-QO07 output values

5.5.5 Mixed digital module (sinking) FE-0808N

Figure 5-13 FE-0808N appearance

N = [
1IN ] j‘ﬁ\‘c ‘
‘ AN N — = ‘
| |
[ > 3 > 3 > 3 > 3 > i
‘ — | ‘
- | | T
— | -
—_— ﬂ]
51—
DIO 0 DO0 [ﬂ J
9] r DIl | 1 |Do1
DI2 | 2 |DO2 F
[=]
5] o3 | 3 |po3 []§ L
- D14 4 D04
NPN Hi
DI5 | 5 |DO5 il
DI6 6 DO6 N
pi7 | 7 |Dpo7
— 24v | 8 | ov ’i E
A B
FE-0808N
El 8xDigital Input(NPN) and &Digital
Output(NPN),24VDC,0.5A
S0 106228000058
5 Shenzhen INVT Electric Co.,Ltd.
=4 www.invt.com Made in China
= Siis
—
N—

202601 (V1.0)

38



FE Series 1/O System User Manual Product specifications

Figure 5-14 Product components
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Color
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Input signal - .
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indicator
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User terminal
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Table 5-7 Component description
Silk ..
Name Color Description
screen
Off: The module is not powered on or it is abnormal.
Slow flash (1000ms): The module is waiting for
communication to be established.
Power-on/Run status | Yellowish R Slow flash (500ms): The module is establishing
indicator green communication.
Fast flash (100ms): Module communication established,
waiting for data interaction.
On: The module is in data interaction.
Off: The module works normally.
Module fault Red £ Slow flash (500ms): Backplane communication timeout.
indicator Fast flash (100ms): Backplane voltage too low.
On: A module fault has occurred.
Input signal indicator On: The input is valid.
. Green 00-07 . L. .
(For each input) Off: The inputisinvalid.
Output signal
Lf pl,J 's On: Output enabled.
indicator Green 10-17 .
Off: Output disabled.
(For each output)
User terminal External wiring /O terminal
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B Terminal definition

Diagram Left signal Left terminal | Right terminal Right signal
" m— DIO A0 BO DOO
¢ d DI1 Al Bl DO1
P
?}?f DI2 A2 B2 DO2
2 C 2
N DI3 A3 B3 DO3
ﬁ??ﬁ DI4 A4 B4 DO4
???? DI5 A5 B5 DO5
é; ?E
DI6 A6 B6 DO6
e
DIT AT B7 DO7
e
] 24V A8 B8 oV
= Terminal wiring
Equivalent circuit DOO
J
o, DIO a LOAD
N
_>
|
ptocoupler
isolation 5 DO7 , ,, |
o o PBL . 6 LOAD
¥l 5 -
) ptocouplerL Q DO10
) _— Di4 isolation — O }_l_‘ LOAD
£30] =
-> -
. -0 |
ptocoupler -
isolation —
o b DO17 '
o o O ] — LOAD
-
_}
24VDC L COM
| 24V | 24V | ptocoupler S—
Al isolation

= pPower supply specifications

Item

Specifications

Fieldbus input power rated voltage

5VDC (4.75VDC-5.25VDC)

Fieldbus input power rated current

80mA (Typical value at 5VDC)
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Item

Specifications

Terminal input power rated voltage

24VDC (20.4vDC-28.8VDC)

Terminal input power rated current

100mA (Typical value at 24VDC)

Terminal output power rated voltage

None

Terminal output power rated current

None

Hot swapping of module

Not supported

Input/output specifications

Item

Specifications

Input specifications

Input type Digital input
Input mode Sink
Input channel 8

Input voltage class

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

Input current (typical)

5mA (Typical value at 24VDC)

ON voltage >15V
OFF voltage <5V
Hardware response time
300us/300us
ON/OFF
Software filter time  |Supported

Input resistance

Reference value about 5.2kQ

Isolated

Yes

Input action display

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

Input derating

When operating at an ambient temperature of 55°C, derate to 75% (no
more than 6 inputs ON simultaneously), or reduce the ambient
temperature by 10°C when all inputs are ON.

Output specifications

Output type

Digital output, low-edge output

Power-off output

The module output is turned off after the coupler or CPU is powered off.

Output mode

Sink

Output channel

8

Output voltage class

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

Output load (Resistive

0.5A/point, 2A/module

load)
Output load (Inductive 7.2W/point, 12W/module
load)
Output load (Lamp load) |5W/point, 9W/module
Hardware response time 100115/100,s
ON/OFF
Leakage current at OFF [10pA

Switch frequency

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

Isolated

Yes

Output action display

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

Output derating

At an ambient temperature of 55°C, the load must be derated to 50% (take
resistive load for example: with all output channels ON simultaneously,
the output current shall not exceed 1A).

At an ambient temperature of 45°C, full load operation is permitted (take
resistive load for example: with all output channels ON simultaneously,
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Item

Specifications

the output current shall not exceed 2A).

Protection functions

Short-circuit protection and overcurrent protection

Software specifications

Item

Specifications

Software input filter
time

Setting range: 0-255 (Default: 3)
Unit: 1ms, e.g. 10=10ms
One filter parameter is shared by a group of 8 channels.

Input port exception

detection and None
indication
Input channel logic
P & Not supported

level configuration

Stop/offline output
mode

Outputs are held or set to preset values, configurable per output point.

Preset value of
stop/offline output

Single-point 0 or 1

Output channel
exception detection
indication

Overheat/overcurrent detection and protection on a module basis

Output channel logic
level configuration

Not supported

Configuration of
independent channel
enabling

Not supported

Configuration of
diagnosis reporting

Diagnosis information will be uploaded by default.

In stop mode

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

I/0 mapping

Supporting the mapping method of bitwise access

Software user interface

Type Name Type Default Description

Configuration

IBO Filt uint8_t 3 [0, 255], unit: 1ms, e.g. 3=3ms

Q00-Q07 output mode
Bit0: Q00 output mode
Bitl: Q01 output mode

QB0 Out Mode uint8_t 0
parameter
Bit7: Q07 output mode
0: Output preset; 1: Hold output
QBO Preset Value uint8_t 0 Q00-QO07 output preset values
Input data IBO uint8_t - 100-107 sample values
Output data QBO uint8_t - Q00-QO07 output values
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5.5.6 Analog input module FE-4ADM

Figure 5-15 FE-4ADM appearance
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Table 5-8 Component description

Silk . .
Name Color Description
screen
Off: The module is not powered on or it is abnormal.
Slow flash (1000ms): The module is waiting for communication
. to be established.
Yellowi . .
Power-on/Run <h R Slow flash (500ms): The module is establishing
status indicator communication.
green Fast flash (100ms): Module communication established,
waiting for data interaction.
On: The module is in data interaction.
Off: The module works normally.
Module fault Red E Slow flash (500ms): Backplane communication timeout.
indicator Fast flash (100ms): Backplane voltage too low.
On: Amodule fault has occurred.
Off: The channel is disabled.
Slow flash (500ms): Input signal overrange or channel
Chz.ann.el status Green | 00-07 configuration parameter error. .
indicator Fast flash (100ms): Hardware error — Internal chip SPI
communication timeout.
On: Channel enabled

User terminal

External wiring 1/0 terminal

Terminal definition

Diagram Left signal Left terminal | Right terminal Right signal
I — VO+ AO BO Vo-
3; ; o
o m V1+ Al B1 V1-
’1‘? ; b
?}? V2+ A2 B2 V2-
2 2
Q%E-‘?é V3+ A3 B3 V3-
ﬁ??ﬁ 10+ A4 B4 10-
???? 11+ A5 B5 I1-
A% ?B
e 12+ A6 B6 12-
??

13+ A7 B7 13-
Ser
L A_® PE A8 BS PE

Terminal wiring

Figure 5-17 Voltage input wiring
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g % ADC
Vo- ol
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Figure 5-18 Current input wiring

Two-wire system
4-20mA sensor/transmitter

4ADM Three-wire system 4-20mA 4ADM
module sensor/transmitter module

<{ 10+
power *

24vVDC _

layer

FEl——n'

-] s ]
Power t Cable shield Cable shield

Iy —7‘{ 10+
24vDC _ %—FV;%
layer

fn o

Four-wire system
4-20mA sensor/transmitter

rower 1 oo
24VDC _ -
- 10+
il ==
i Cable shield \
o A
= Power supply specifications
Item Specifications
Fieldbus input power rated voltage |5VDC (4.75VDC-5.25VDC)
Fieldbus input power rated current  |130mA
Terminal input power rated voltage [None
Terminal input power rated current  |None
Terminal output power rated voltage |None
Terminal output power rated current |None
Hot swapping of module Not supported
=  |nput specifications
Input type Item Specifications
Input type Analog input
Input mode Voltage (Differential)
Input channel 4
Resolution 16 bits
Voltage Conversion time <170us/channel
input Voltage input range 0-5V, 0-10V, -5-+5V, -10-+10V, 1-5V
Voltage input resistance 1MQ
Voltage input accuracy (25°C) *0.15%
Voltage input accuracy (in full +0.3%
temperature range)
Input type Analog input
Input mode Current (Differential)
Input channel 4
Resolution 16 bits
C::;ﬁ:t Conversion time <170us/channel
Currentinput range £20mA, 0-20mA, 4-20mA
Current input resistance 240Q
Current input accuracy (25°C) +0.15%
Current input accuracy (in full +0.3%
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Input type

Item

Specifications

temperature range)

Current input limit

£ 30mA

= Software specifications

reporting

Item Specifications
Configuration of independent
. Supported
channel enabling
Confi tion of di i
onfiguration of diagnosis Supported

Configuration of enabling
diagnosis detection

Over range detection

Mode switchover configuration

Voltage: 0-5V, 0-10V, =5V, =10V, 1-5V

Current: 4-20mA, 0-20mA, =20mA

Filter parameter configuration

Software filter time can be set through the upper computer, which
ranges from 0 to 255, with the sampling period as the unit.

Configuration of enabling peak

holding Not supported

-10-+10VDC  |-20000-20000, -32000-32000, -27648-27648, -32768-32767

0-10VDC  |0-20000, 0-32000, 0-27648, 0-32767
o 5-+5VDC  |-20000-20000, -32000-32000, -27648-27648, -32768-32767

Configuration 0-5VDC  |0-20000, 0-32000, 0-27648, 0-32767

of conversion

digital range 1-5DC  |0-20000, 0-32000, 0-27648, 0-32767
-20mA-+20mA |-20000-20000, -32000-32000, -27648-27648, -32768-32767

OMA-20mA  |0-20000, 0-32000, 027648, 0-32767

4mA-20mA  |0-20000, 0-32000, 0-27648, 0-32767

Sampling time

<170us/channel

Sampling refresh

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

m  Software user interface

Type Name

Default Description

Type

Configurat AlO Cfg
ion

parameter

Configuration parameter for channel 0.
Bit0: Channel enable
Bit1l: Overrange detection enable
Bit2: Enhanced filter enable
bit4-bit3: Conversion range selection
2#00: (0-20000) or (-20000-20000)
2#01: (0-27648) or (-27648-27648)
2#10: (0-32000) or (-32000-32000)
2#11:(0-32767) or (-32768-32767)
Bit7-Bit5: Conversion mode selection
2#000: voltage 0-5V
2#001: voltage 0-10V
2#010: voltage -5-5V
2#011: voltage -10-10V
2#100: voltage 1-5V

uint8_t 0x61

AlO Filt

uint8_t 8 Channel filter queue size

All Cfg

uint8_t 0x61 |Same definition as channel 0 configuration
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Type Name Type | Default Description
parameter.
All Filt uint8_t 8 Channel filter queue size
. Same definition as channel 0 configuration
Al2 Cfg uint8_t 0x61
parameter.

Al2 Filt uint8_t 8 Channel filter queue size

AI3 Cfg uints. t Ox61 Same definition as channel 0 configuration

parameter.

Al3 Filt uint8_t 8 Channel filter queue size

Configuration parameter for channel 4.

Bit0: Channel enable

Bitl: Overrange detection enable

Bit2: Enhanced filter enable

bit4-bit3: Conversion range selection
2#00: (0-20000) or (-20000-20000)

Al4 Cfg uint8_t | OxAl 2#01: (0-27648) or (-27648-27648)
2#10: (0-32000) or (-32000-32000)
2#11:(0-32767) or (-32768-32767)

Bit7-Bit5: Conversion mode selection
2#101: Current 4-20mA
2#110: Current 0-20mA
2#111: Current -20-20mA

Al4 Filt uint8_t 8 Channel filter queue size

AIS Cfg uints_t OXAL Same definition as channel 4 configuration

parameter.

Al5 Filt uint8_t 8 Channel filter queue size

Al6 Cfg uints_t OXAL Same definition as channel 4 configuration

parameter.

Al6 Filt uint8_t 8 Channelfilter queue size

. Same definition as channel 4 configuration

Al7 Cfg uint8_t 0xAl

parameter.
AlT Filt uint8_t 8 Channel filter queue size
AlO intl6_t - Channel sample code value
All intl6_t - Channel sample code value
Al2 intl6_t - Channel sample code value
Al3 intl6_t - Channel sample code value
Input data -
Al4 intl6_t - Channel sample code value
Al5 intl6_t - Channel sample code value
Al6 intl6_t - Channel sample code value
Al7 intl6_t - Channel sample code value
Output
data ) ) ) )

Alx_Cfg (x=0,1,2,3,4,5,6,7) is a channel configuration parameter. The parameter type is uint8_t. For the
FE-4ADM module, channels 0-3 support voltage input only, while channels 4-7 support current input only.
The following takes configuring channel 0 as an example.

Channel 0 is configured with channel enabled, overrange detection enabled, enhanced filter disabled, a
converted digital range of 0-20000, and a measurement range of 1-5V. The corresponding value is 131
(0b10000011). The detailed bit definition is shown in the following:
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Bit7 | Bité | Bit5 Bit4 Bit3 Bit2 Bit1 Bit0
100 00 0 1 1
1-5V 0-20000 Disable Enabled Enabled

Alx_Filt (x=0, 1, 2, 3, 4, 5, 6, 7) is the channel filter parameter setting. The parameter type is uint8_t. The
parameter setting range is 0 to 255. Generally, a higher value indicates better suppression of high-frequency
interference, but it also leads to greater delay. It should be adjusted according to the actual situation.

5.5.7 Analog input module FE-8ADV

Figure 5-19 FE-8ADV appearance
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Figure 5-20 Product components

Status E Color
indicator  fo
01
i [
e [
. ] 04
Signal o
. h —0
indicator o
\
i
0|
\
1 User
\ terminal

T NE

N

(1

HEHHHE

ow

>

i

@
m Mowm—

>
W

Table 5-9 Component description

Silk ..
Name Color Description
screen
Off: The module is not powered on or it is abnormal.
Slow flash (1000ms): The module is waiting for
communication to be established.
Power-on/Run |Yellowish R Slow flash (500ms): The module is establishing
status indicator green communication.
Fast flash (100ms): Module communication established,
waiting for data interaction.
On: The module is in data interaction.
Off: The module works normally.
Module fault Red E Slow flash (500ms): Backplane communication timeout.
indicator Fast flash (100ms): Backplane voltage too low.
On: A module fault has occurred.
Off: The channel is disabled.
Slow flash (500ms): Input signal overrange or channel
Ch?nn’elstatus creen | 00-07 configuration parameter error. .
indicator Fast flash (100ms): Hardware error - Internal chip SPI
communication timeout.
On: Channel enabled
User terminal  |External wiring 1/O terminal
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Terminal definition

Diagram Left signal Left terminal | Right terminal Right signal
" — VO+ A0 BO V-

=]

=

— V1+ Al Bl V1-
T,

g??g V2+ A2 B2 V2-
9??5 V3+ A3 B3 V3-
ﬁ??ﬂ V4+ A4 B4 V4-
e V5 A5 B5 V5-
A% % B

=y Ve+ A6 B6 V6-
? 5

VT+ A7 B7 V7-

e
L A_E PE A8 BS PE

Terminal wiring

shield layer

Power supply specifications

Figure 5-21 Voltage input wiring

ADC

Cable

R

(

Item Specifications
Fieldbus input power rated voltage |5VDC (4.75VDC-5.25VDC)
Fieldbus input power rated current  |130mA
Terminal input power rated voltage [None
Terminal input power rated current  |None
Terminal output power rated voltage |None
Terminal output power rated current |None
Hot swapping of module Not supported
Input specifications
Item Specifications
Input type Analog input
Input mode Voltage (Differential)
Input channel 8
Resolution 16 bits
Conversion time <170ps per channel

Voltage input range

0-5V, 1-5V, 0-10V, -5—+5V, -10—+10V

Voltage input resistance

1MQ

Voltage input accuracy
(25°C)

*0.15%

Voltage input accuracy (in

*0.3%
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Item Specifications

full temperature range)

No isolation between interface channels; voltage isolated from interface;

Isolated
interface isolated from bus

= Software specifications

Item Specifications
Configuration of independent
channel enabling

Supported

Configuration of diagnosis

S ted
reporting upporte

Configuration of enabling
diagnosis detection
Mode switchover configuration |0-5V, 0-10V, =5V, =10V, 1-5V
Software filter time can be set through the upper computer, which
ranges from 0 to 255, with the sampling period as the unit.

Over range detection

Filter parameter configuration

Overrange detection enable

S ted
configuration upporte

Configuration of enabling peak
holding
-10—+10VDC |-20000-20000, -32000-32000, -27648-27648, -32768-32767

Configuration 0-10VDC 0-20000, 0-32000, 0-27648, 0-32767
of conversion -5—+5VDC -20000-20000, -32000-32000, -27648-27648, -32768-32767

Not supported

digital range 0-5VDC 0-20000, 0-32000, 0-27648, 0-32767
1-5VDC 0-20000, 0-32000, 0-27648, 0-32767
Sampling time <170ps/channel

Sampling time based asynchronous refresh, but not bus period

S li fresh
ampiing retres based synchronous refresh

m  Software user interface

Type Name | Type | Default Description
Configuration parameter for channel 0.
Bit0: Channel enable
Bitl: Overrange detection enable
Bit2: Enhanced filter enable
bit4-bit3: Conversion range selection
2#00: (0-20000) or (-20000-20000)
2#01: (0-27648) or (-27648-27648)
2#10: (0-32000) or (-32000-32000)
2#11:(0-32767) or (-32768-32767)
Bit7-Bit5: Conversion mode selection
2#000: voltage 0-5V
2#001: voltage 0-10V
2#010: voltage -5-5V
2#011: voltage -10-10V
2#100: voltage 1-5V
2#101: reserved
2#110: reserved
2#111: reserved
AIQ Filt | uint8_t 8 Channel filter queue size

Configuration| AIO Cfg | uint8_t 0x61
parameter
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Type Name | Type | Default Description
All Cfg | uint8_t 0x61 |Same definition as channel 0 configuration parameter.
All Filt | uint8_t 8 Channel filter queue size
Al2 Cfg | uint8_t 0x61 |Same definition as channel 0 configuration parameter.
AI2 Filt | uint8_t 8 Channel filter queue size
AlI3 Cfg | uint8_t 0x61 |Same definition as channel 0 configuration parameter.
AI3 Filt | uint8_t 8 Channel filter queue size
Al4 Cfg | uint8_t 0x61 |Same definition as channel 0 configuration parameter.
Al4 Filt | uint8_t 8 Channel filter queue size
AI5 Cfg | uint8_t 0x61 |Same definition as channel 0 configuration parameter.
AI5 Filt | uint8_t 8 Channel filter queue size
Al6 Cfg | uint8_t 0x61 |Same definition as channel 0 configuration parameter.
Al6 Filt | uint8_t 8 Channel filter queue size
AI7 Cfg | uint8_t 0x61 |Same definition as channel 0 configuration parameter.
Al7 Filt | uint8_t 8 Channel filter queue size
AlO intl6_t - Channel sample code value
All intl6_t - Channel sample code value
Al2 intl6_t - Channel sample code value
Al3 intl6_t - Channel sample code value
Input data -
Al4 intl6_t - Channel sample code value
Al5 intl6_t - Channel sample code value
Al6 intl6_t - Channel sample code value
Al7 intl6_t - Channel sample code value
Output data - - - -

5.5.8 Analog input module FE-8ADI

Figure 5-22 FE-8ADI appearance
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Figure 5-23 Component description

Status Color

. . —R
indicator  Ju
1=

19

A - 04

. Slgnal —5
indicator

User
terminal

Table 5-10 Component description

Silk ..
Name Color Description
screen

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

Slow flash (1000ms): The module is waiting for
communication to be established.

Power-on/Run |Yellowish Slow flash (500ms): The module is establishing
status indicator green communication.

Fast flash (100ms): Module communication established,
waiting for data interaction.

On: The module is in data interaction.

Off: The module works normally.

Module fault Red . Slow flash (500ms): Backplane communication timeout.
indicator Fast flash (100ms): Backplane voltage too low.

On: Amodule fault has occurred.

Off: The channel is disabled.

Slow flash (500ms): Input signal overrange or channel
Chz‘mn.elstatus Green | 00-07 configuration parameter error. '
indicator Fast flash (100ms): Hardware error - Internal chip SPI
communication timeout.

On: Channel enabled

User terminal External wiring I/O terminal
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B Terminal definition

Diagram Left signal Left terminal | Right terminal Right signal

/ 10+ A0 BO 10-

o» ﬂi
ow

11+ Al B1 I1-
e

12+ A2 B2 12-
e
9?‘?’.3, 13+ A3 B3 13-
:'l??e 14+ A4 B4 14-

3

om
o
+

A5 B5 15-

oo

A B8
6 6

;??? 16+ A6 B6 16-
‘,}??E 17+ A7 B7 17-

L a_® PE A8 BS PE

= Terminal wiring

Figure 5-24 Current input wiring

Two-wire system 8ADI Three-wire system 4-20mA 8ADI
4-20mA sensor/transmitter module sensor/transmitter module
7{ 10+ 7{ 10+
+ +
Power
[+[s—F—"T1~ 24vDC s o ﬁ_/

| ' -
Power *+ Cable shield Cable shield

24VDC _ layer

-

Four-wire system
4-20mA sensor/transmitter

¥ + 8ADI

Power module

24VDC _

10+

Cable shield

layer

I

= pPower supply specifications

Item Specifications
Fieldbus input power rated voltage |5VDC (4.75VDC-5.25VDC)
Fieldbus input power rated current  |130mA
Terminal input power rated voltage [None
Terminal input power rated current |None
Terminal output power rated voltage |None
Terminal output power rated current |[None
Hot swapping of module Not supported
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= |nput specifications

Item Specifications
Input type Analog input
Input mode Current (Differential)
Input channel 8
Resolution 16 bits
Conversion time <170us/channel

Currentinput range 20mA, 0—20mA, 4-20mA
Current input resistance [240Q
Currentinput accuracy
(25°C)
Current input accuracy (in
full temperature range)
Current input limit +30mA
No isolation between interface channels; voltage isolated from interface;
interface isolated from bus

*0.15%

%0.3%

Isolated

= Software specifications

Item Specifications
Configuration of independent
channel enabling Supported
Configuration of diagnosis Supported

reporting
Configuration of enabling
diagnosis detection
Mode switchover
configuration

Over range detection

4-20mA, 0-20mA, £20mA

Software filter time can be set through the upper computer, which

Filter parameter configuration
P & ranges from 1 to 255, with the sampling period as the unit.

Configuration of enabling
over-limit detection
Configuration of enabling
peak holding
Configuration | -20mA-20mA |-20000-20000, -32000-32000, -27648-27648, -32768-32767
of conversion| O0mA-20mA |0-20000, 0-32000, 027648, 0-32767
digital range

Supported

Not supported

4mA-20mA |0-20000, 0-32000, 0-27648, 0-32767

Sampling time <170us/channel
Sampling time based asynchronous refresh, but not bus period
based synchronous refresh

Sampling refresh

m  Software user interface

Type Name | Type |Default Description
Configuration parameter for channel 0.
Bit0: Channel enable
Configuration . Bitl: Overrange detection enable
AIQ Cfg |uint8_t| O0xAl . .
parameter Bit2: Enhanced filter enable
bit4-bit3: Conversion range selection
2#00: (0-20000) or (-20000-20000)
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Type Name | Type |Default Description
2#01: (0-27648) or (-27648-27648)
2#10: (0-32000) or (-32000-32000)
2#11:(0-32767) or (-32768-32767)
Bit7-Bit5: Conversion mode selection
2#000: reserved
2#001: reserved
2#010: reserved
2#011: reserved
2#100: reserved
2#101: Current 4-20mA
2#110: Current 0-20mA
2#111: Current -20-20mA
AIQ Filt |uint8_t 8 |Channelfilter queue size
All Cfg |uint8_t| OxAl |Same definition as channel 0 configuration parameter.
AILFilt |uint8_t 8 |Channelfilter queue size
Al2 Cfg |uint8_t| OxAl |Same definition as channel 0 configuration parameter.
Al2 Filt |uint8_t 8 Channelfilter queue size
AI3 Cfg |uint8_t| OxAl |Same definition as channel 0 configuration parameter.
AlI3 Filt |uint8_t 8 Channel filter queue size
Al4 Cfg |uint8_t| OxAl |Same definition as channel 0 configuration parameter.
Al4 Filt |uint8_t 8 Channelfilter queue size
Al5 Cfg |uint8_t| OxAl |Same definition as channel 0 configuration parameter.
AI5 Filt |uint8_t 8 |Channelfilter queue size
Al6 Cfg |uint8_t| OxAl |Same definition as channel 0 configuration parameter.
Al6 Filt |uint8_t 8 |Channelfilter queue size
Al7 Cfg |uint8_t| OxAl |Same definition as channel 0 configuration parameter.
AIT Filt |uint8_t 8 |Channelfilter queue size
AI0  |intl6_t - Channel sample code value
All intl6_t - Channel sample code value
Al2  |intl6_t - Channel sample code value
Al3 intl6_t - Channel sample code value
Input data -
Al4  |intl6_t - Channel sample code value
Al5 intl6_t - Channel sample code value
Al6 intl6_t - Channel sample code value
A7 |intl6_t - Channel sample code value
Output data - - - -

202601 (V1.0)

56



FE Series 1/O System User Manual

Product specifications

5.5.9 Analog output module FE-4DA

Figure 5-25 FE-4DA appearance
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Table 5-11 Component description

indicator

Silk . L.
Name Color Description
screen

Off: The module is not powered on or it is abnormal.
Slow flash (1000ms): The module is waiting for communication to
be established.

Power-on/Run |Yellowish € establishe . L L

o R |Slow flash (500ms): The module is establishing communication.

status indicator| green . . -,
Fast flash (100ms): Module communication established, waiting
for data interaction.
On: The module is in data interaction.
Off: The module works normally.

Module fault Red E Slow flash (500ms): Backplane communication timeout.
indicator Fast flash (100ms): Backplane voltage too low.

On: A module fault has occurred.
Off: The channel is disabled.
Slow flash (500ms): Current disconnection, voltage short circuit,

Ch [ stat i i .

annel status Green | 00-03 or channel configuration parameter error

Fast flash (100ms): Hardware error - Internal chip SPI
communication timeout, or no 24V supply.
On: Channel enabled

User terminal |External wiring I/O terminal

B Terminal definition

Diagram

Left signal Left terminal | Right terminal Right signal
VOo+ A0 BO VI0-
10+ Al Bl PE
V1+ A2 B2 VI1-
11+ A3 B3 PE
V2+ A4 B4 VI2-
12+ A5 B5 PE
V3+ A6 B6 VI3-
13+ AT B7 PE
24V A8 B8 COM
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®  Terminal wiring

| |

Cable shield layer

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

Current output mode
Drivable load range:
0-0.6kQ

24VDC external DC power

= Power supply specifications

A\

e L | Digital-

° analo
® [ conversion

5V
Power -15v

chip +15V

Item

Specifications

Fieldbus input power rated voltage

5VDC (4.75VDC-5.25VDC)

Fieldbus input power rated current

100mA

Terminal input power rated voltage

24VDC (20.4VDC-28.8VDC)

Terminal input power rated current

100mA (Typical value at 24VDC)

Terminal output power rated voltage

None

Terminal output power rated current

None

Hot swapping of module

Not supported

= Qutput specifications

(25°C)

Item Specifications
Output type Analog output
Output mode Voltage/current
Output channel 4
Resolution 16 bits
Conversion time 40us/channel
Voltage output range 0-5V, 0-10V, -5-+5V, -10-+10V
Voltage output load 1kQ
Voltage output accuracy +0.3%

Voltage output accuracy (in
full temperature range)

+0.5%

Voltage output diagnosis

Supports short circuit detection

Current output range

0-20mA, 4-20mA

Current output load

<6000

Current output accuracy
(25°C)

*0.3%
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Item

Specifications

Current output accuracy (in
full temperature range)

*0.5%

Current output diagnosis

Supports open circuit detection.

Isolated No isolation between interface channels; interface isolated from bus.
Output action display ~ |None
Output derating None
Software specifications
Item Specifications
Configuration of
independent channel  |Supported
enabling
Configuration of diagnosis
gurat . tagnos! Supported
reporting

Configuration of enabling
diagnosis detection

Detects voltage output short circuit and current output open circuit.

Mode switchover
configuration

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

Output status configuration

The current outputis hold or the preset value is output.

after stop
Preset value output after
Supported
stop

0-5V  |0-20000, 0-27648, 0-32000, 0-32767

o 0-10V  |0-20000, 0-27648, 0-32000, 0-32767
E?::fx::z: +5V  |-20000-20000, -27648-27648, -32000-32000, -32768-32767
digital range |10V |20000-20000, -27643-27648,-32000-32000, 3276832767

0-20mA  |0-20000, 0-27648, 0-32000, 0-32767

4-20mA  |0-20000, 0-27648, 0-32000, 0-32767

Sampling time

160us 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

Software user interface

Type Name

Default Description

Type

Configuration

AOO Cfg
pa rameter

uintl6_t

Configuration parameter for channel 0.
Bit0: Channel enable
Bitl: Output fault detection enable
Bit2: Output mode
2#0: Output preset
2#1: Hold output
bit4-bit3: Conversion range selection
2#00: (0-20000) or (-20000-20000)
2#01: (0-27648) or (-27648-27648)
2#10: (0-32000) or (-32000-32000)
2#11:(0-32767) or (-32768-32767)
Bit7-Bit5: Conversion mode selection

0x60
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Type Name Type |Default Description
2#000: voltage 0-5V
2#001: voltage 0-10V
2#010: voltage -5-5V
2#011: voltage -10-10V
2#100: reserved
2#101: Current 4-20mA
2#110: Current 0-20mA
2#111: reserved

bit15-bit8: Reserved

AOQ Preset

intl6_t 0 |Channel safety output preset value
Value

AO1Cfg |uintl6_t| O0x60 |Same definition as channel 0 configuration parameter.
AO1 Preset
Value

intl6_t 0 Channel safety output preset value

AO2 Cfg |uintl6_t| 0x60 |Same definition as channel 0 configuration parameter.
AO2 Preset
Value

intl6_t 0 Channel safety output preset value

AO3 Cfg |uintl6_t| 0x60 |Same definition as channel 0 configuration parameter.

AO3 Preset | .
intl6_t 0 Channel safety output preset value
Value
Input data - - - -
AOO intle_t - Channel output code value
AO1 intl6_t - Channel output code value
Output data -
AO2 intle_t - Channel output code value
AO3 intl6_t - Channel output code value

AOx Cfg (x=0, 1, 2, 3) is a channel configuration parameter. The parameter type is uint16_t.
The following takes configuring channel 0 as an example.

Channel 0 is configured as channel enabled, output fault detection enabled, preset value output on offline,
conversion range 0-20000, and channel conversion mode is set to 4-20mA. The value should be 163, that is,
0b10100011. Details are as follows:

Bit15-Bits| Bit7 | Bit6 | Bit5 | Bit4 | Bit3 Bit2 Bit1 Bit0
Reserved 0b101 0b00 0 1 1
Output t
Reserved 4-20mA 0-20000 utpu p.rese Enabled Enabled
on offline
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5.5.10 Temperature detection module (RTD) FE-4PT

Figure 5-27 FE-4PT appearance
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Table 5-12 Component description

Silk . L.
Name Color Description
screen

Off: The module is not powered on or it is abnormal.
Slow flash (1000ms): The module is waiting for
communication to be established.

Power-on/Run | Yellowish R Slow flash  (500ms): The module is establishing

status indicator green communication.
Fast flash (100ms): Module communication established,
waiting for data interaction.
On: The module is in data interaction.
Off: The module works normally.

Module fault Red E Slow flash (500ms): Backplane communication timeout.
indicator Fast flash (100ms): Backplane voltage too low.

On: A module fault has occurred.
Off: The channel is disabled.

Channel status Green | 00-03 Slow flash (500ms): Input signal overrange/disconnected

indicator Fast flash (100ms): Hardware exception
On: Channel enabled
User terminal  |External wiring 1/O terminal

= Terminal definition

Diagram Left signal Left terminal | Right terminal Right signal

" — 10+ A0 BO 10-

RO+ Al Bl RO-

?? 1+ A2 B2 I1-
§§?§ R1+ A3 B3 R1-

ﬁ??% 12+ A4 B4 12-
‘s‘??ﬁ R2+ A5 B5 R2-
"% %2

; I3+ A6 B6 13-

R3+ A7 B7 R3-
& e

|
A_B ] PE AS BS PE
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®  Terminal wiring

o Filter :l>
Two-wire R+ .
P[] | —— Filter >
PT lFG Q__ ‘L
AGND
|
o % Filter :]>
Thres%wire %PT() () i.j‘? Filter :‘>
J{FG i VVv
AGND
—
il % Filter :l>
Fou;—Twire %PT(] (l] [ r’: AL Filter :D
= I— : A
AGND

= Power supply specifications
Item Specifications
Fieldbus input power rated voltage |5VDC (4.75VDC-5.25VDC)
Fieldbus input power rated current  |130mA
Terminal input power rated voltage [None
Terminal input power rated current |None
Terminal output power rated voltage [None
Terminal output power rated current |None
Hot swapping of module Not supported
=  |nput specifications
Item Specifications
Input channel 4
Resolution 24 bits

Input terminals

Four RTD inputs

Sensor type

PT100, PT500, PT1000, Cul00

Wiring method

Two-wire/Three-wire/Four-wire

Accuracy (room
temperature 25T)

Full scale * = 0.3%

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

Full scale * = 0.5%

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 720ms per
channel, and in other cases, the sampling period is 240ms per channel.

Filter parameter

0-255 (Default: 8). Unit: Sampling period
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Item Specifications

I/O terminals insulated from the power supply;

Isolation method . .
No insulation between channels

= Software specifications

Item Specifications
Configuration of
diagnosis reporting
Configuration of
enabling diagnosis  |Supports overrange detection and disconnection detection.
detection
Independent channel
configuration

Supported

Supported

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

Sampling period When both channels within a group are enabled and one channelis
configured as a three-wire system, the sampling period is 720ms per
channel, and in other cases, the sampling period is 240ms per channel.
Display mode Celsius degree (°C), Fahrenheit degree (°F)

Sampling time based asynchronous refresh, but not bus period based

S li fresh
ampHing retres synchronous refresh

Disconnection or

Output of max. value plus 1°C. Disconnection detection supported.
overrange

System diagnosis  |Not supported

Channel diagnosis  |Disconnect alarm/Overrange alarm

Software diagnosis  |Supported

m  Software user interface

Type Name | Type |Default Description
Configuration parameter for channel 0.
Bit0: Channel enable
Bitl: Overrange detection enable
Bit2: Disconnection detection enable
Bit3: Temperature unit

2#0: °C

2#1:°F
Bit5-Bit4: RTD wire system

2#00: Two-wire system
Configuration 2#01: Three-wire system

parameter 2#10: Four-wire system

Bit7-Bit6: Sensor type selection

2#00: Pt100

2#01: Pt500

2#10: Pt1000

2#11: Cul00
PTO Filt | uint8_t 8 |Channelfilter queue size
PT1Cfg | uint8_t | Ox11 |Same definition as channel 0 configuration parameter.
PT1Filt | uint8_t 8 |Channelfilter queue size
PT2 Cfg | uint8_t | Ox11 |Same definition as channel 0 configuration parameter.

PTO Cfg | uint8_t | Ox11
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Type Name | Type |Default Description

PT2 Filt | uint8_t 8 |Channelfilter queue size

PT3Cfg | uint8_t | Ox11 [Same definition as channel 0 configuration parameter.

PT3 Filt | uint8_t 8 Channel filter queue size
PTO |real32_t - |Temperature sampling value
PT1 |real32_t - Temperature sampling value

Input data -
PT2 |real32_t - |Temperature sampling value
PT3 |real32_t - Temperature sampling value
Output data - - - |-

PTx Cfg (x=0, 1, 2, 3) is a channel configuration parameter. The parameter type is USINT.

The following takes configuring channel 0 as an example.

Channel 0 is configured as follows: channel enabled, overrange detection enabled, disconnection detection
enabled, temperature unit °C selected, RTD three-wire system selected, and PT1000 selected as sensor type.
The PTO Cfg value should be 97, that is, 0b10010111. Details are as follows:

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
10 01 0 1 1 1
PT1000 Three-wire system °C Enabled Enabled Enabled

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

5.5.11 Temperature detection module (thermocouple) FE-4TC

Figure 5-29 FE-4TC appearance
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Figure 5-30 Product components
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Table 5-13 Component description

indicator

Silk ..
Name Color Description
screen
Off: The module is not powered on or it is abnormal.
Slow flash (1000ms): The module is waiting for communication
ished.
Power-on/Run | Yellowish to be established ) L L
L R |Slow flash (500ms): The module is establishing communication.
status indicator | green o . .
Fast flash (100ms): Module communication established, waiting
for data interaction.
On: The module is in data interaction.
Off: The module works normally.
Module fault Red E Slow flash (500ms): Backplane communication timeout.
indicator Fast flash (100ms): Backplane voltage too low.
On: A module fault has occurred.
Off: The channel is disabled.
Channel status Slow flash (500ms): Input signal overrange/disconnected
Green 00-03

Fast flash (100ms): Hardware exception
On: Channel enabled

User terminal

External wiring 1/O terminal
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B Terminal definition

Diagram Left signal Left terminal | Right terminal Right signal
" — TCO+ A0 BO TCO-
’3; ; 0
TC1l+ Al Bl TC1-
Eer
?‘? TC2+ A2 B2 TC2-
2 2
=y TC3+ A3 B3 TC3-
ﬁ??? - A4 B4 -
Fe:
- A5 B5 -
2??%
- A6 B6 -
é‘??‘?
- AT B7 -
%
RTE )
- - A8 B8 -
= Terminal wiring
N o .
e (e e >
Cable shield”” Fe LWV*
layer Shield
ground

= power supply specifications

Item Specifications
Fieldbus input power rated voltage |5VDC (4.75VDC-5.25VDC)
Fieldbus input power rated current  |120mA
Terminal input power rated voltage [None
Terminal input power rated current  |None
Terminal output power rated voltage |None
Terminal output power rated current |None
Hot swapping of module Not supported
= |nput specifications
Item Specifications
Input channel 4
Resolution 24 bits
Input terminals 4 thermocouple inputs

Thermocouple type E,LKT

Compensation method |Internal cold junction compensation

Accuracy (room
temperature 25°C)

Full scale * (+0.1%) + Cold junction compensation error
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Item Specifications
Accuracy (room
temperature -20°C-+55°C)

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

I/0 terminals insulated from the power supply;

Isolated . .
No insulation between channels

Input action display None

Input derating None
Over-limit and
disconnection detection

Supports overrange detection and disconnection detection.

= Cold junction compensation

Installation direction Cold junction compensation error (-20°C-+55°C)
Horizontal and upright installation £3°C
Non-horizontal but upright installation |£6°C

= Software specifications

Item Specifications
Configuration of diagnosis
reporting
Configuration of enabling
diagnosis detection
Sensor type configuration |Thermocouple types supported: E, J, K, T

Supported

Supports overrange detection and disconnection detection.

Filter parameter 0-255 (Default: 8)
I h
ndepenfjent c' annel Supported
configuration
Sampling period 360ms per channel
Display mode Celsius degree (°C), Fahrenheit degree (°F)

Sampling time based asynchronous refresh, but not bus period based
synchronous refresh
Disconnection or over-limit|Output of max. value plus 1°C

System diagnosis Not supported

Sampling refresh

Channel diagnosis Disconnect alarm/Overrange alarm
Software diagnosis Supported

m  Software user interface

Type Name | Type |Default Description
Configuration parameter for channel 0.
Bit0: Channel enable
Bit1l: Overrange detection enable
Bit2: Disconnection detection enable
Bit3: Temperature unit
2#0: °C
TCO Cfg | uint8_t | 0x01 2#1: °F
Bit5-Bit4: Reserved
Bit7-Bit6: Sensor type selection
2#00: Type K thermocouple (Type N thermocouple)
2#01: Type J thermocouple (Type R thermocouple)
2#10: Type T thermocouple (Type S thermocouple)
2#11: Type E thermocouple (Type B thermocouple)

Configuration
parameter
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Type Name | Type |Default Description

TCO Filt | uint8_t 8 Channel filter queue size

TC1Cfg| uint8_t | Ox01 |Same definition as channel 0 configuration parameter.
TC1 Filt | uint8_t 8 Channel filter queue size

TC2Cfg| uint8_t| 0x01 |Same definition as channel 0 configuration parameter.
TC2 Filt | uint8_t 8 Channel filter queue size

TC3 Cfg| uint8_t | O0x01 |Same definition as channel 0 configuration parameter.
TC3 Filt | uint8_t 8 Channel filter queue size

TCO |real32_t - Temperature sampling value
TC1l |real32_t - Temperature sampling value
Input data -
TC2 |[real32_t - Temperature sampling value
TC3 |real32_t - Temperature sampling value
Output data - - - -

TCx Cfg (x=0, 1, 2, 3) is a channel configuration parameter. The parameter type is USINT.
The following takes configuring channel 0 as an example.

Channel 0 is configured as follows: channel enabled, overrange detection enabled, disconnection detection
enabled, temperature unit °C selected, and type J thermocouple selected as sensor type. The TCO Cfg value
should be 47, that is, 0b01000111. Details are as follows:

Bit7 Bit6 Bit5 Bit4 Bit3 Bit2 Bitl Bit0
01 00 0 1 1 1
Type J thermocouple - °C Enabled Enabled Enabled

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

6.1 EtherCAT communication coupler

Table 6-1 Software interface description

Type Name Type | Default Description
Configuration
parameter ) _ i
iBus uint32_t Backplane bus state machine
Module fault status (0: No module fault; 1: Module
fault present)
Bit0: Fault status of module 1
Input data ) Bitl: Fault status of module 2
ModuleStatus| uint32_t
Bit31: Fault status of module 32
Note: The module fault codes can be obtained
from the object dictionary 16 #3023.
Output data - - -
Table 6-2 Object dictionary description
Station address
uintlé_t sub index 1 Configured station address
16#3010 " B - - -
uintl6_t sub index 2 Configured station alias
uintl6_t subindex 3 Coded station alias
IN port error counters
uint8_t subindex 1 Invalid frame counter
16#3011 uint8_t sub index 2 Physical layer receive error counter
uint8_t sub index 3 Forwarding error counter
uint8_t subindex 4 Link-loss counter
OUT port error counters
uint8_t subindex 1 Invalid frame counter
16#3012 uint8_t sub index 2 Physical layer receive error counter
uint8_t sub index 3 Forwarding error counter
uint8_t sub index 4 Link-loss counter
ESC error counters
uint8_t sub index 1 Data frame processing error counter
16#3013 uint8_t sub index 2 PDI error
uint8_t subindex 3 Process data watchdog timeout
uint8_t subindex 4 PDI watchdog timeout
Coupler basic information
uintl6_t sub index 1 Hardware version
uintl6_t subindex 2 Software version
16#3020 3 B -
uint8_t sub index 3 Configured module count
uint8_t subindex 4 Actual module count
uint32_t subindex 5 Coupler fault code
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Module hardware type information
uint8_t subindex 1 Module 1 hardware type
16#3021 uint8_t subindex 2 Module 2 hardware type
uint8_t sub index 32 Module 32 hardware type
Module software version information
uint8_t sub index 1 Module 1 software version
16#3022 uint8_t subindex 2 Module 2 software version
uint8_t sub index 32 Module 32 software version
Module fault code information
uintl6_t sub index 1 Module 1 fault code
16#3023 uintl6_t subindex 2 Module 2 fault code
uintl6_t sub index 32 Module 32 fault code
Backplane end station related information
uint32_t subindex 1 Backplane transmit frame counter
1643030 uint32_t subindex 2 Backplane receive valid frame counter
uint32_t sub index 3 Backplane receive error frame counter
. subindex 4 Backplane receive consecutive error
uint32_t
frame counter

6.1.1 CODESYS configuration description

6.1.1.1 Installing the device description file

From the menu bar, choose Tools > Device Repository. In the Device Repository window, click Install,
locate the device description file, and then click Open.

# Note: If the installation of the device description file fails, try changing the CODESYS language setting to
Chinese and then perform the installation again.

File Edit View Project Build Online Debug | Tools | Window Help
BEH & @4 o5 @4 4% | )@  Package Manager... lon [Device: PLC Logic] ~ ©F LY
[l Package Designer...
— - 3 x & [ Library Repository.. (@ Device '3 HIGH_PULSE_IO
=B axio - [ Device Repository... |
= [t Device (INVT AX7X) | Statu @ Visualization Style Repasitory... leral &xis Paol |n.fa
=B PLC Logic Infor W License Repaository...
= & Application W license Manager..
@ o —
) Library Manager Scripting '
PLC_PRG (PRG) Customize...
POU (PRG) Options...
= (8 Task Configuration Import and Export Options...
=& Tack p] Device Reader...
] Pou_1
% HIGH_PULSE_IO
"3 SoftMotion General Axis Pool
< SIS
Watch 2 ~
Expression Application Type Value Prepared value Execution point Address Comm...
& POU.ao Device. Application <Generated cod... Cydic Monitoring
B wiatch 2 B Greakpoints | i watch 1
Lastbuid: €} 0 & 0  Precompile . ‘@ Project user: (nobody)
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File Edit View Project Build Online Debug Tools Window Help A
B H & o o~ § BEX | MGAS A oMY e B | Application [Device: PLC Logic] - @8 @, g R [[= 5= 2= 0= & |2 |HE

ol

Devices » 3 X || g Task ' SoftMotion General Axis Pool X | [f] Device [ ' HIGHPUSEID | -
=5 axvo [~
=i Device (INVT AX7X) I Status oftMation General Axis Paal [nfa
=80 pLC Logic € Device Repository X
= o Application
@ o Location | System Repository ~ Edit Locations...
- m Library Manager (C:\ProgramData\CODESYS\Devices)
- |E] PLC_PRG (PRG)
[ rou (prE) Installed device descriptions

=[# Task Configuration

‘Smng for a fultext search | Vendor: | <Al vendors> w
= Task - ;

) pou 1 Name Vendor Version Description
3 HIGH_PULSE_IO # [ miscelaneous
2 SoftMotion General Axis Pocl * [T Fieldbuses
- Bl Hw devices
- (@ rLes

+ ? SoftMotion drives

<

>
Watch 2 De > 7 X
Expression Application T
# POL.ao Device. Application <
F watch 2 ] sreakponts | B wiatch 1
Lastbuid: € 0 @0  Precompile o & Project user: (nobady) 4]
® Install Device Description
s v « usbupdate » FE v O
= Bz~ [
[ Desktop ~
¥ Downloads %| FE-EC-Coupler 1.0.0.0_bytexml 2025/6/6 13:08 XML
E ﬂ FE-EC-Coupler_1.0.0.1_bool.xml 2025/6/6 13:07 XML
=
) (<)
- (28]
a2 (E:) v <
(M): |FE-EC-Coupler_1.0.0.0_byte.xml v~ | |Sercos XML device descripti
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6.1.1.2 Performing network configuration

Step 1 Add EtherCAT_Master_SoftMotion.

Right-click Device, and choose Add Device. In the Add Device window, choose Fieldbuses >

EtherCAT > EtherCAT_Master_SoftMotion, and then click Add Device.
# Note: After adding the EtherCAT master, configure the master source MAC address.

File Edit View Project Build Online Debug Tools Window Help

Bl viztch 2 | Breakpoints | Bl watch 1
Lastbuid: € 0 &0  Precompile o & Project user: (nobody)

bed = #4258 05 | M [ add Device
Name ‘EmerCAT_Masber_SofﬂWoﬁon
Devices > 3 X & Task o
= . - =
o e ‘ | Status (@ Append device () Update device
= m Device (INVT A¥TY
= ] plcloge | & Cut [string for & ltext search | vendor | <allvendors>
) By ¢
= opy
&3 Appli Name Vendor Version  Description
o Paste
T
i) L X Delete i miscellaneous
= [ Fieldbuses
PL Refactoring 3 - eAN CANbUS
Pd : -
f2) Properties.. =k EtherCAT
= T4 -
= i3 Add Object v = i Master
- [ EthercaT Master 35 - Smart Software Solutions GmbH 3.5.15.0 EtherCAT Master...
=) Add Folder...
c () EtherCAT Master SoftMotion 35 - Smart Software Solutions GmbH 3.5.15.0 EtherCAT Master SoftMot
" HIGH_PUL Add Device... |
" + HB Ethernet Adapter
2 SoftMotion Update Device...
s o #- <= EtherNet/tP
[§° Edit Object = 5
Edit Object with... e WS s e reresar) [l Ty art e
Edit 10 mappin
ppl 9 m Name: EtherCAT Master SoftMotion ~
Import mappings from CSV... Vendor: 35 - Smart Software Solutions GmbH
Export mappings to CSV... Categories: Master -
3 H Version: 3.5.15.0
% Online Config Mode... %}
< Order Number: v =
W2 Reset Origin Device [Device]
" . . Append selected device as last child of
Expression A Simulation Device
 PoU.0 Device Application | <Generated cod... @ (You can select another target node in the navigator while this window is open.)
=| Add Device Close

Fle Edit View Project Buld Online Debug Tools Window Help

e " i=] L [T ¥ | Application [Device: PLC Logic] ~ @ % 3
Devices -3 x [ Device () EthercAT_Master_SoftMotion X
=3 e =
Autoconfig MasterfSlaves o
= (@ Device ONVT AX7X) u 9 EtherCAT. *—
-0 PLCLoge Sync Unit Assignment EtherCAT NIC Setting
= 1} Avplication
@ on 1 Destination address(MAC) |FF-FF FFFF-FF 7 Broadcast  [] Enable redundancy
) Lbrary Manager | source agoress () [o0-o0-00-00-0000 | srovse-..| |
EtherCAT /0 Mapping
PLC_PRG (PRG) Network Name
POU (PRG)
FRa) EtherCAT IEC Objects @ Select netwark by MAC (O Select network by name.
= [# Task configuration
=B EthercaT Task = Distributed Clack Options
] pou_t
& ek Information Cydle time 4000 2 s
% HIGH PULSE IO syncoffset 0 H %
I (T EtherCAT Master_SoftMotion (EtherCAT Mas| 1 [ Sync window monitoring
'3 SoftMotion General Axis Pool Syncwindow |1 =] us
< >
Watch 2 -
Expression Application Type Value Prepared value Execution point Address Comm..
® POUZD Device.Appliation  <Generated cod. Cydlc Monitoring
| A watch 2 [E] Breakpaints | B2 watch 1
Lastbuid: € 0 ® 0 Precompie 1 Project user: (nobody)
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Step 2 Add EtherCAT Slave.

Right-click EtherCAT_Master_SoftMotion, and choose Add Device. In the Add Device window,
choose the coupler slave you want to add, and click Add Device.

Step 3 Add the expansion module.

File Edit View Project Build Online Debug Tools Window Help v
- ar ar 4d Device -
N d & [ R L € (il ndd Device |
_| Name ‘FE_EC_CoupIar ‘ u
Devices - x F
U & T ton H
= . - . |
& axio Status (@ Append device () Insert device (O Update device
= [ Device (INVT AX7X)
=B PLC Logic Informatiy | |String for @ fulltext search ‘I\Iendor VT I ~
= icati
& Application Name Vendor  Version Description ~
@ o
= ﬁi Fieldbuses
@) Library Manager =
= o} EtherCAT
PLC_PRG (PRG) -
= pety Slave
PO (FRG)
[#8 Task Configurat T
= ‘ask Configuration
9 H Cut =/~ [l EtherCAT Coupler
=% EtherCAT_Tas Co -
@ oou 1 PY IVl FE-EC-Coupler_1.0.0.1 INT Revision=16%01000000 EtherCAT Slave imported fror
& ok - Paste iVl F1100_ECT_Coupler_1.1.1.1 INVT Revision=16£01000300 EtherCAT Slave imported fror
as
= K Delete #- [ Frequency Inverter
% HIGH_PULSE_IO & Jrcton &
i unction Slave v
[ EthercAT Master_softoti Refactoring 2 N
% Softhotion Geners! Axis Po Properties.. ategory [ ] Display all versions (for experts only) [] Display outdated versions
Add Object
_ dd Fold e: FE-EC-Coupler_1.0.0.1 A
D Add Folder... jor: TNVT
[ Add Device.. gories: =
Insert Device... jon: Revision=1601000000 ﬁ
A r Number: FE-EC-Coupler v hd
< Scan For Devices...
Watch 2 Disable Device cted device as last child of [
- . Update Device... aster_SoftMotion
Expression Application 3 . .
Edit Object n select another target node inthe navigator while this window is open.)
@ POU.ao Device, Application . . .
Edit Object with...
. q Add Device Close
Edit10 mapping - |
Bl watch 2 [B] sreakpoints | Bl watch 1 Import mappings from CSV...
Export mappings to CSV... Lastbuid: € 0 & 0 Precompile Project user: {nobody) @

Right-click the added coupler slave, and choose Add Device. In the Add Device window, choose the
module you want to add, and click Add Device.

File Edit View Project Build Online Debug Tools Window Help A\d
o ar ar dd Device ®
e H|S #2544 %5 [ M @ Add Deviee !
Name ‘FEJGDDD \ |
Devices - 3 X & Task
= =4 Action -
= i = -
&) axio Status (@ Append device () Insert device (O Update device
=-[H Device (INVT AX7X)
== PLC Logic Informatit|[5ting for 3 fultext search | vendor  |mavr “
=) icati
& Application Name Vendar  Version Description @
@ o
= ﬁi Fieldbuses
) Library Manager -
= putlt EtherCAT
PLC_PRG (PRG) -
i = aods Module
POU (PRG,
8 Tadecont [ Feooten | T ] EtherCAT Module imported from Slave XML: FE-EC-Coupler_1.0.0.1_bool.x
= Task Configuration
m FE-0016P INVT 1] EtherCAT Module imported from Slave XML: FE-EC-Coupler_1.0.0.1_boal.x
= \% EtherCAT _Tas % Cut
@ m FE-0808M VT 1] EtherCAT Module imparted from Slave XML: FE-EC-Coupler_1.0.0.1_boal.x
POU_1
& - Copy [ Fe-0s08P T ] EtherCAT Module imparted from Slave XML: FE-EC-Caupler_1.0.0.1_bool.x
Tasl
o e DEE © Paste m FE-1600D INVT 1] EtherCAT Module imparted from Slave XML: FE-EC-Coupler_1.0.0.1_boal.x
- - Delete [ FE-saDM T 0 EtherCAT Module imported from Slave XML: FE-EC-Coupler_1.0,0.1_bool.x ¥
=[]l EtherCAT Master_SoftMot -
i Refactoring 3
¥l FE_EC_Coupler (FE-EC =rmmy [T sl e Ear) [T yart el
2 SoftMotion General Axis P Properties...
R . pe: FE-1600D ~
Add Object dor: TNVT
) Add Folder... Egories: -
Add Device... sion: 0 %}
| - r Humber: FE-16000 v -
< Insert Device...
Watch 2 Disable Device lected device as last child of [
- — Update Device... pler
Expression Application 3 . .
Edit Object an select another target node in the navigator while this window is open.)
@ POU.ao Device. Application . . .
Edit Object with...
z q Add Device Close
Edit 10 mapping |
Bl Watch 2 [l Breskponts | Bzl Watch Import mappings from CSV...
Export mappings to CSV... Lastbuid: € 0 & 0 Precompile 7 Project user: {(nobody) %)

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

Step 1 Set the synchronization mode: Double-click the added coupler slave, and click the General tab. Set
Select DC under Distributed Clock.

File Edit View Project Build Online Debug Tools Window Help v
HEE | & &4 45 44 00 (1" | ¥4 | Application [Device: PLC Logic] - ©F = 2 |HE 5
Devices - 3 X & Task %, SoftMotion General Axis Paal [ Device %A HIGH_PULSE_IO iVl FE_EC_Coupler x -
= axA0+Ho -

2 General Address Additional
=i Device (INVT AX7X) E.therCA.r""""‘.
= AutoIncaddress o + Enable expert settings -
[0 PLC Logic Process Data o
= 13 Application EtherCAT address 1001 B [] optional
b GvL Startup Parameters
ot Distributed Clock
) Library Manager
PLC_PRG (PRG) BT T Select DC [M-Synchron ]
SM-Synchron
S TR asle e —
= Task Configuration
@ " 9 Sync0:
= EtherCAT Task Status
¥ - Enable Sync 0
] Pou_1
& Task Information Sync unit cycle < Cyde time (ps)
% HIGH_PULSE_IO User-defined 0 B shift time (us)
= ﬂj EtherCAT_Master_SoftMotion (EtherCAT Mastg Synct:
=¥l FE_EC_Coupler (FE-EC-Coupler_1.0.0.1) '
Enable Sync 1
[ FE_1600D (FE-1600D) ‘
Syncunit cycle - y (us)
[ FE_0016N (FE-0016M) <] Cydetime(us)
[T FE_oo18P (FE-0015F) User-defined o S Shift time (us)
"3 SoftMotion General Axis Pool

a S| € >
Watch 2 -~ 3 X

Apression ication e alue repared value Execution point

Expressi Applicati Typ Val Prepared val E ion poi D

@ POU.ag Device. Application <fGenerated cod... Cydic Monitoring
v
< >

P watch 2 |G sreakpoints | f watch 1

Last build: € 0 @ 0 Precompile o ‘% Project user: (nobody) ]

Step 2 Set the synchronization cycle: Double-click EtherCAT_Master_SoftMotion, and click the General tab.
Set Cycle time under Distributed Clock.

File Edit View Project Build Online Debug Tools Window Help Y
SEE & B [ R 5 | #¥ | Application [Device: PLC Logic] ~ ©F s s [WE
Devices » J X | |SoftMotion General Axis Pool [ Device "8 HIGH_PULSE_IO i FE_EC_Coupler [ EtherCAT_Master_SoftMotion x v
=15 ax70Ho hd

& m Device (INVT AX7X) General Autoconfig Master/Slaves Ethercnt‘-
- Bl] PL_C Logic Sync Unit Assignment EtherCAT NIC Setting

=1L} Application

@ o Log Destination address (MAC) |FF-FF-FF-FF-FF-FF Broadcast [ ] Enable redundancy

i) Library Manager Source address (MAC) 00-00-00-00-00-00 Browse...

EtherCAT /O Mappin
PLC_PRG (PRE) v P Network Name
POU (PRG,
(PRG) EtherCAT IEC Objects @) Select network by MAC () Select network by name
= @ Task Configuration
= B EtherCAT Task Status Distributed Clock Options
@] pou_1
P e — I Cydatime 000 = I [] Use LRW instead of LWR/LRD
= Enable messages pertask
"% HIGH_PULSE_IO Sync offset 20 = % u
Automaticrestart slaves
= () EtherCAT Master_SoftMotion (EtherCAT Masts [ Sync window monitoring |

=i FE_EC_Coupler (FE-EC-Coupler_1.0.0.1) Sync window 1 s s

[ FE_1600D (FE-1600D)

[ FE_DO18N (FE-0016M)

[ FE_o016P (FE-0015P)
"3 SoftMotion General Axis Pool

a sl € >
Watch 2 ~ 3 X

Expression Application Type Value Prepared value Execution point &

@ PoU.ao Device. Application <Generated cod... Cydic Monitoring
v
< >
B wiatch 2 |G sreakpoints | Fl watch 1
Lastbuid: € 0 @ 0  Precompile o ‘G Project user: (nobody) 5]

6.1.1.4 Module configuration parameter

Double-click the added expansion module, and click the Startup Parameters tab. Startup parameters are
SDO data, which are the initialization configuration parameters for each module. Double-click to modify the
initial value. These parameters are transmitted to the slave during the EtherCAT communication transition
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from Pre-OP to Safe-OP. For detailed parameter descriptions, see the "Software user interface" table of the
respective module in section 5.5 1/0 module.

Fle  Edit
QEHES

Build
B

View  Project Online

Devices > 31X

[ R

Window

Debug Tools

evice %, HIGH_PULSE_IQ

= axA0+He -
=i Device (INVT AX7X)
I Eﬂ PLC Logic
=1L} Application
@ o
@) Library Manager
PLC_PRG (PRG)
POU (PRG)
= @ Task Configuration
=% EtherCAT_Task
] Pou_1
5 Task
% HIGH_PULSE_IO
= ﬂj EtherCAT_Master_SoftMotion (EtherCAT Mastg
=il FE_EC_Coupler (FE-EC-Coupler_1.0.0.1)
|7 FE_1600D (FE-1500D)
(7 FE_oo1sn (FE-0016M)
[ Fe_voise (Fe-0015P)
"3 SoftMotion General Asis Pool

<

Watch 2

Startup Parameters

Module /O Mapping

Module IEC Objects

Information

Help

(1" | ¥4 | Application [Device: PLC Logic] - ©F

i FE_EC_Coupler

]

Delete

EtherCAT_Master_SoftMotion

ok add [ Edit Move Up Move Down

\of
X > M

FE_1600D x | f] FE_DO16P

Line  IndexiSubindex  Name

1 16#8030:16%01

2 16%8030:16:02 16000 IB1 Filt 3

Value

1600D 180 Fit 8

8

Abort on Error

O
[

Bit Length Jump

Expression

@ POU.ag

<

Application

Device, Application

Type Value

<Generated cod...

Prepared value Execution point

Cydic Menitoring

Bl watch 2| ] sreakpoints | Bl watch 1

Last build: € 0 % 0 Precompile o7

‘E

Project user: (nobody)

6.1.1.5 Module process data

Double-click the added expansion

module, and click the Module I/O Mapping tab. Double-click a link

variable under Variable to obtain the sample value or control the output in the program. For detailed I/O
data descriptions, see the "Software user interface" table of the respective module in section 5.5 1/0

module.

File Edit View Project Build Online Debug Tools Window Help Y
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= . -

-_ﬂ %7‘; :tica R, Startup Parameters Find Filter Show all o
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=} Application 00 %IX12.0  BIT 100
ﬂ GYL Module IEC Objects 01 %RIX12.1 BIT 101
i) Library Manager k] 02 %IX12.2  BIT 102
PLC_PRG (PRG) Lo “p 103 %IX12.3  BIT 103
POU (PRG) 4y 04 %IX12.4  BIT 104
= @ Task Configuration 4y 105 %LIX12.5 BIT 105
= @ EtherCAT_Task k] 106 %IN12.6 BIT 106
& pou_1 4 07 %IX12.7  BIT 107
8 Task L] 10 %IX13.0  BIT 110
"% HIGH_PULSE_IO k] i %IX13.1  BIT 111
= (7] EtherCAT_Master_SoftMotion (EtherCAT Masts L] 112 %IX13.2  BIT 12
=il FE_EC_Coupler (FE-ECCoupler_1.0.0.1) L] 13 %IX13.3  BIT 113
[ FE_1600D (FE-1600D) L] 114 %IX13.4  BIT 114
[ FE_DO18N (FE-0016M) -
Ei FE_Q016P (FEO016F) Reset Mapping Always updatevariables |Use parent device setting
"2 SoftMotion General Axis Pocl @ = Createnewvariable "% =Mapto existing variable
a 3| € >
Watch 2 - 3 x
Expression Application Type Value Prepared value Execution paint ~
@ POU.ao Device. Application <Generated cod... Cydic Monitoring
w
< >
B watch 2 |G sreakpoints | il watch 1
Lastbuid: € 0 & 0 Precompile A Project user: (nobody) INS Ln1 Coll Chi %)
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6.1.1.6 Retrieving module fault status

File Edit Wiew Project Build Online Debug Tools Window Help v
= E & [ R S [T | ¥  Application [Device: PLC Logic] ~ O L o M=
Devices * 3 X [ Device [ EtherCAT Master_SoftMotion iVl FE_EC_Coupler x -!
o A0-0 i |

Find Filter Show all ~ ok Add FB fo |
Device (INVT AXTX) e ]
= £l FLC Logic P Variable Mapping Channel Address Type Unit |
=42 Application =4y iBus %101 UDINT
@ on Startup Parameters | ModuleStatus %02 UDINT |
m Library Manager
PLC_PRG (PRG) EtherCAT If0 Mapping
FOU (PRG) EtherCAT IEC Objects
= [#8 Task Configuration
= g EtherCAT Task Status
) pou_1
& Tack Information

" HIGH_PULSE_I0
- ﬁi EtherCAT_Master_SoftMotion (EtherCAT Master|

|5t FE_EC_Coupler (FE-EC-Coupler_1.0.0.1) |

=l = Q

[ re_ts00D (FE-1600D)

@ Fe_oo1sn (FEQ016M) [ | Reset Mapping Always updatevariables |Use parent device
m FE_0016P (FE-0015F) @ = Createnew variable " =Mapto existingvariable
"3 SoftMotion General Axis Pool
< > < >
Watch 2 - B X
Expression Application Type Value el
& POU.ao Device. Application <Generated cod...

w
< >
e watch 2 ] Breakpoints | B watch 1

Lastbuild: € 0 0 Precompile o :’ﬂ Project user: {(nobody) @

The coupler I/O mapping parameter ModuleStatus indicates the module fault status, as specified in the
following table.

Name Type Meaning

Module fault status (0: No fault; 1: Fault)
Bit0: Fault status of module 1
ModuleStatus uint32_t (Unsigned 32-bit data) | Bitl: Fault status of module 2

Bit31: Fault status of module 32

A specific module fault code can be obtained by using the ETC_CO_SdoRead function block to read the
corresponding sub index of Object Dictionary 16#3023. The definition of Object Dictionary 16#3023 is as

follows.
Module fault code information
uintle_t subindex 1 Module 1 fault code
16#3023 uintl6_t sub index 2 Module 2 fault code
uintle_t sub index 32 Module 32 fault code

For detailed ETC_CO_SdoRead function block input/output descriptions, see the Codesys Help.
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ETC €O SdoRead
—xExecute - xDone —
—xAbort xBusv
—usiCom XError —
—uilewvice eError [~
—usiChannel udiSdolbort —
—wIndex szDataRead [~
—bySubindex
—udiTimeQut
—pBuffer
—3zSize

Procedure for retrieving module fault codes:

1.

32.

Read the ModuleStatus data and check whether ModuleStatus.bit0 is equal to 1. If bit0 = 1, a fault is
present. In this case, enable the SdoRead function block

(Index = 16#3023, sub index = 1). After the function block execution is completed without errors, Module
1 fault code of can be obtained. Read the ModuleStatus data and check whether ModuleStatus.bitl is
equalto 1. If bitl =1, a fault is present. In this case, enable the SdoRead function block

(Index = 16#3023, sub index = 2). After the function block execution is completed without errors, Module
2 fault code of can be obtained.

Read the ModuleStatus data and check whether ModuleStatus.bit2 is equal to 1. If bit2 = 1, a fault is
present. In this case, enable the SdoRead function block

(Index = 16#3023, sub index = 3). After the function block execution is completed without errors, Module
3 fault code of can be obtained.

Read the ModuleStatus data and check whether ModuleStatus.bit31 is equal to 1. If bit31 = 1, a fault is
present. In this case, enable the SdoRead function block

(Index = 16#3023, sub index = 32). After the function block execution is completed without errors, Module
32 fault code of can be obtained.

#Note: Enabling the SdoRead function block affects the real-time performance of EtherCAT communication.
Therefore, do not continuously read module fault codes. First determine whether a module has a fault by
checking ModuleStatus. The SdoRead function block should be enabled only when a fault is detected.
Within a single task cycle, try to check only one module for faults, and do not retrieve fault codes for multiple
modules within the same task cycle.
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6.1.2 Sysmac Studio configuration description

6.1.2.1 Installing the device description file

Double-click EtherCAT, right-click Master device in the pop-up window, and choose Display ESI library.

Click Install (File) in the pop-up ESI Library window, and locate the device description file for installation.

Multiview Explorer

new_Controller 0

44 Configurations and Setup
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ftem name

ame
name
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Clear All Settings

: name
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Output to ENS File

Output
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EI REBD-1SAN15F-ECT Rev:1
EI RBBD-15AN15H-ECT Rev:
EI RBBD-1SANZOF-ECT Rev:1
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+ Toolbox
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= Digital 10
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M Show all versions
NX-ECC201 Rev1.2

NX-ECC201 EtherCAT coup|
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Revision : 1

Vendor : OMRON Corj
Comment : EtherCAT C
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File Edit View Insert Project Controller Simulation Tools Window Help

Multiview Explorer

Toolbox -1
[Alvendors v

new_Controller 0 ¥
N iaiciuizan e

e B R | (1l Covplr

ROC-E = [ Servo Drives
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lnput Keyword

e = M Show all
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W RARAN-ISANIOH-FCT Rev
Install (File)  Install (Folder)
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6.1.2.2 Setting the slave address

When the coupler device is used for the first time, the slave node address must be configured. It is
recommended to set the node address using the DIP switch on the coupler. When the coupler DIP switch is
set to a non-zero value, the coupler node address is determined by the DIP switch setting. When the coupler

DIP switch is set to 0, the coupler node address is configured by the PLC. The following briefly describes the
method for configuring the node address via the PLC.

Step 1 Once the device is connected, Click Online. Right-click Master device, and choose Write Slave Node
Address.

File Edit View Insert Project Controller Simulation Toels Window Help

o aan
1 o @
Multiview Explorer

Toolbox -1
new_Controller 0 v .l

Value A oroups
1 Terminal Coupler
Modelnsme [ Servo Drives
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- PDO communications timeout de... 2 LTSRN e e

Collapse All Revision Check Method i I:I NX-ECC202 Rev:1.2
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Step 2 In the pop-up Slave Node Address Writing window, modify the setting (setting range: 1-192, unique),
and click Write.

File Edit View Insert Project Controller Simulation Tools Window Help

Muttiview Explorer

| Toolbox -
new_Controller_0 5
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H Filter

Step 3 After the coupler is powered off and on again, verify that the coupling node address has been set
successfully. If not, check whether the DIP switch is set to 0.

File Edit View Insert Project Controller Simulation Tools Window Help
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6.1.2.3 Performing network configuration
L Manual configuration

Step 1 Add EtherCAT Slave.

In offline state, double-click EtherCAT and then Master Device, find the EtherCAT coupler with the

invt label in the toolbar on the right, double-click the slave device to be added, and then modify the
slave address.

File Edit View Insert Project Controller Simulation Tools Window = Help
|* @ aa
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new_Controller 0 ¥
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Output
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#Note: The address of this slave address must be consistent with the one configured in section
6.1.2.2 Setting the slave address.
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Step 2 Add the expansion module.

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

#Note: In this interface (node configuration interface), click Node9: FE-EC-Coupler(E001) (for example),
and change Module Configuration Send Method to Send on the right configuration interface. If the
network configuration is not modified, it will not be sent to the slave, and thus the slave cannot receive the
network configuration, resulting in a configuration mismatch error. In addition, EtherCAT communication
will also fail to enter the OP state.
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File Edit View Insert Project Controller Simulation Tools Window Help
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# Note: The physical configuration must be consistent with the network configuration. If the configuration
is inconsistent, EtherCAT communication cannot enter the OP state.

[ Automatic scanning

Click Online, right-click Master Device, choose Compare and Merge with Physical Network Configuration,

and click Apply actual network configuration in the pop-up Compare and Merge with Physical Network
Configuration window.

File Edit View Insert Project Controller Simulation Teols Window Help

Multiview Explorer Toolbox -
[ Terminal Coupler
[ Servo Drives
[ Frequency Inverter
= pigital 10

Input Keyword

Fail-soft operation M Show all ve

H 30 C201 Rev:1.2
s time.. 2 =] NX-ECC201 EtherCAT coupler W12

thod Setting <= Actual device I:I NX-ECC202 Rev:1.2
ck Meth... Nocheck
orrection  Disable slave monitoring op... I:I NX-ECC203 Revi1.7

b4 Configurations and Setup

> [ oo sanezcrevto
Write Slave Node Address

REBD-15ANG4H-ECT Rev:1.0
Compare and Merge with Actual Network Configur. |

Get Slave Serial Numbers u RB8D-15ANOSH-ECT Rev:10

u R88D-1SAN1T0F-ECT Rev:1.0
Display Diagnosis/Statistics Information
Display Production Information TN REGOISANIOFEECT Revil 0
;e . Model name : NX-ECC201
Display Packet Monitor L[] Product name : NXCECC201 EtherCAT coupler V1
Display ESI Library A Revision: 1.2
Vendor : OMRON Corporation

Comment : EtherCAT Coupler, Communications ¢

Stput Controller Status -

ONLINE 192.168.250.1
ERR/ALM RUN mode

A Filter

202601 (V1.0) 85



FE Series 1/O System User Manual Coupler use instructions

Compare and Merge with Actual Network Configuration

t... | Comparison result | Act.
E=g

Master Matched Ma...

o Apply actual network configuration

Some slaves such as Power Supply Units are not included in the actual network configuration.

Close

# Note:

e After going offline, click Node m: Coupler device in the node configuration interface, and set Module
Configuration Send Method to Send on the right configuration interface. If the network configuration
is not modified, it will not be sent to the slave, and thus the slave cannot receive the network
configuration, resulting in a configuration mismatch error. In addition, EtherCAT communication will
also fail to enter the OP state.

[

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

6.1.2.4 EtherCAT communication parameter configuration

Step 1 Set the synchronous mode: Double-click EtherCAT, click the added coupler device in the pop-up
interface, and set Enable Distributed Clock to Enabled (DC-Synchron) on the right side.
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Step 2 Set the synchronization cycle: The synchronization cycle and main task cycle are consistent. You only
need to adjust the main task cycle.

File Edit View Insert Project Controller Simulation Tools Window Help

| v aa

Multiview Explorer

new_Controller 0 v

A4 Configurations and Setup

A Filter

[ EOO01
m FE-EC-Coupler Rev:0x01000000

Output

6.1.2.5 Module configuration parameter

ftem name Value
Device name
Model name Master
Product name Master
Number of Slaves 1
\
Rererence LIook ot exist
Total Cable Length oo
Fail-soft Operation Setting
o

Wait Time for Slave Startup
PDO communications time...
Revision Check Method
Serial Number Check Meth..
DC Synchronaus Correction

Disable slave monitoring v

PDO Communications Cycle

This is the process data (PDO) communications cycle,

which agrees with the period of the primary periodic
take the setting in the Task Settings.

e
All vendors

Groups

“All groups

[ Terminal Coupler

[ Servo Drives

[ Frequency Inverter
= Digital 10

= Analog 10

= Encoder Input

= Measurement Sensor
Input Keyword

W Show all versions

D NX-ECC203 Rev:17

ﬂ R88D-15AND2H-ECT Rev:1.0

R88D-1SAND4H-ECT Rev:1.0

. R83D-15ANDBH-ECT Rev:1.0

ﬂ RBAD-15AN10F-ECT Rev:1.0

R88D-15AN10H-ECT Rev:1.0
R88D-1SAN15F-ECT Rev:1.0

R88D-15AN15H-ECT Rev:1.0

ﬂ RE88D-15AN20F-ECT Rev:1.0

MW RRAN-TSANIOH-FCT Rewl 0

Model nam:
Product na
Revision : 1
Vendor : OMRON Corporation

Comment : EtherCAT Coupler, Communications Cor
URL : Open on a bror

ECC201
-ECC201 EtherCAT coupler V1.2

Testing indicate that only certain Omron PLC versions support visual configuration of initialization
parameters. The testing results obtained using Omron Sysmac Studio V1.52 are as follows; other versions
may vary depending on specific conditions.

Omron Support visual
host Model PLC version pp' .
configuration
controller
V1.40 and later Supported
NJ501 1300, 1400, 1500 "
V1.21 and earlier Not supported
NX701 1600, 1700 V1.21 and earlier Not supported
V1.40 and later Supported
NX1P2 9024DT, 1040DT, 1140DT 3
V1.21 and earlier Not supported

®  Visual modification of initialization parameters

Double-click the added module, Click Edit Setting Parameters on the right. Modify the module
configuration parameters in the Edit Setting Parameters window. For detailed parameter descriptions, see
the "Software user interface" table of the respective module in section 5.51/0 module.
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File Edit View Insert Project Controller Simulation Tools Window Help

L}

Multiview Explorer Toolbox

[ Slot | Module
FE-EC-Coupler (E001)

M Coiguationsand Sep_____] b Disital Modules

= Module  TIFE-0016P (M1) "D;‘:‘i‘? name Analog Modules

Module TWFE-0016N (M3) oce! Temperature Measure Modules

Module  TFE-BADV (Md) el
L 0: FE-1600D(M2) Module  TFE-4TC (M5) Connectad position
Lo 1: FE-0016P Module
Lo 2: FE-0016N(M3) Module
.
.

V(M) [H Edit Setting Parameters 603
. 3 input Keyword
6030.06 16001

ftem nam Value
0+8030:01 16000 SDO/1E0 /MR
(]

0xB030:02 1600D SDO/IB Fift
PDO Map Settings

v FE-EC-Coupler(E001)

FE-1600D.
FE-0016P
FE-0016N
FE-0808P
FE-0808N

Edit PDO Map Set

I ——
> EETT R I ot sting o

Backup Parameter.. —

FE-4ADM
FE-BADV

FE-8ADI
Move Down Remave

FE-4DA
Retumn to Default

Setting Parameters
This slave does not support the setting
parameters function.

Help — —————————————
Data type : USINT

Valid range : 0 - 255

Comment

£
5

b
-
‘

FE4TC

ed in tf it as a part of EtherC Model : FE-4TC
Toolbar to tra Product name : FE-4TC
Vendor : I/

Toolbox =
Slot I Module (Group

£-EC-Coupler (E0OT) All groups

Module | TFE-1600D (M2) Digital Modules

Module  TFE-0016P (M1) c [N :alog Modules

Module  TFE-0016N (M3) Temperature Measure Modules

Module  [ETFESADVINFN .
E-1600D(M2) Module  TEFE-ATC (M5) Connected position

+FE-0016P(MT)

OX6041:04. .
= PDO Map Settings ~ 0x604105 8ADV... | [P TL O

FE-1600D.

8ADV SDO/AIO Fill. 0x6041:08 BADV...

BADV SDO/AI1 Cfg Edit PDO Map Sef

BADV SDO/AIN Filt — e

8ADV SDO/AIZ Cig em ing Paran

/ BADV SDO/AI2 Filt Backup Parameter... —
Event Settin BADV SDO/AI3 Cig

R BADY SDO/AR Filt

8ADV SDO/AM Cig

£ Data T BADV SDO/AM Filt

» % OPCU BADV SDO/AI5 Cfg

> 8ADV SDOJAIS Filt

BADV SDO/AI6 Cig

8ADV SDO/AIG Filt

SADV SDO/AIT Cig

FE-0016P

FE-0016N

FE-0808P

FE-0808N

FE-4ADM

FE-BADV.

FE-8ADI

FE-4DA

Move Down Remove
q Parameters

Return to Default lave does not support the setting

Data type :USINT e
Valid range: 0 - 255
Comment

FE-4PT

Model : FE-4TC
Product name : FE-4TC
Vendor

®  Modifying initialization parameters via SDO function blocks

If configuration parameters are all SDO parameters and the Omron PLC version does not support the visual
configuration of initialization parameters, configure SDO parameters by using the EC_CoESDOWrite
function block.

SDO_Write
Execute EC_CoESDOWrite
}7 Execute Done—m——————

NodeAdr—— NodeAdr Busy —— /HPUt

variable
object —— SdoObj Error —— err

. Input
1000 —— TimeOut ErroriD variable

i Input
data—— WriteDat AbortCode —— 4/iap/e

WriteSize—— WriteSize
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Name

Description

Execute

Rising edge active, and the rising edge enables the SDO Write function block.

NodeAdr

Node address

SdoObj

Object dictionary SDO parameter

SdoObj.Index: Index

SdoObj.Subindex: Subindex

SdoObj.IsCompleteAccess: Indicates whether to access all indexes.

TimeOut

Timeout time

WriteDat

Data written

WriteSize

Write data size in bytes (1 byte = 8 bits)

The index of each module configuration parameter can be viewed by importing the same configuration into
the Invtmatic Studio (that can be downloaded at www.invt.com). In this software, the index and sub index of

each configuration parameter can be checked.

File Edit View Insert Project Controller Simulation Teols Window Help

|* aaa->

Multiview Explorer

[

£-EC-Coupler (E001)

Module
Module
Module
Module
Module
Module
Module
Module
Module
Module
Module
Module
Module
Module
Module
Module
Module
Module
Module
Module

] e — — S

X Filter

Module
Module
Module
Module
Module
Module
Module
Module
Module

TMFE-1600D (M2)
TMFE-0016P (M1)
TMFE-0016N (M3)
TRFE-BADV (M4)

~ Toolbox

roww 0 ]

_ _ _ ‘All groups
[ Wemname —— Vol | | Fpioitid e
Analog Modules

Model =
Product name FE4TC
Connected posit.. 4

PDO Map Settings
Edit PDO Map |
Setti

Setting Paramet... )

Backup Paramet...

Device name
Set a name for the device.

Temperature Measure Modules

Input Keyword

FE-1600D
Edit Setting Par i

m FE-0016P
m FE-0016N

m FE-0308P

m FE-0308N

m FE-4ADM

m FE-8ADYV

m FE-8ADI

m FE-4DA

m FE-4PT

Model : FE-4TC
Product name : FE-4TC
Vendor : [NV
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Fle Edit View Project Buld Online Debug Toels Window Help A\ ¢
@RS o 3 @ X MM R A% R - (5 # | Application Device: PLC Logic] - & &% ) w X[ %
Devices - 3 X [f) Device " FE_EC_Coupler x| <
=9 e - General 4 Add [#Edit 2 Delete & MoveUp # Move Down
=@ pevice (mwT ax7X)
B PLc Loge Process Data Line  |indexSubindex  Name Value Bitlength |AbortonError  Jumpto Line onError P4
=} Application 1 16000 I60 Filt 3 5 0
@ o Startup Farsmeters 2 | 16000 181 Fit 3 s o
i Library Manager 3 |zs#8083:16%01 | 0016 QBO Out Mode 0 8 0
PLC_FRG (PRG) eIz i 6 00167 QB0 Preset Value 0 8 0
2] pou pre) EtherCAT IEC Objects 5 |s=acea: 0016P QBL Qut Mode [l 8 0
= {E# Task Configuration 5 1643083 0016P QB1 Preset Value ) 8 0
= EthercaT Task Status I e 0016N QB0 OutMode o s o
8 pou_t 8 |ss813% 0016N QBO Preset Value 0 8 0
B Task information EI ELESTER: Q016N QB1 Out Mode 0 s 0
"3 HIGH_PULSE IO 10 |se813% 0016M QB1Preset Value 0 8 0
B 11 |wessictissnr  sADVAID CRg a7 8 o
12 |wsssicuies02 | sADVAOFi 8 8 [l
FE_1600D (FE-15000) 13 8ADV AT1 Cfg 97 8 0
[ Fe_oo1sp (FE-0015P) - 14 8 8 0
[ FE_0018N (FE-0016N) 15 97 8 0
(5 Fe_sADY (FE-8ADV) 16 BADV AIZ Filt 8 8 0
) Fe_aTC (Fe-aTC) 7 ADV AI3 Cfg 97 8 [l
18 BADV AT3Filt 8 8 [
1 o7 s 0
) 8 8 0
21 |i6s81C1:16508  8ADVAISCRg &7 s 0
22 |16%81C116%0C | 8ADV AISFit 8 8 [l
23 |16481C1:16500  BADVAISCfg a7 8 o
29 |1essic115508 it s s 0
E B cfg 97 8 0
® | 8ADY AL7 Filt 8 s 0
27 |s=ss: ATCTCO Cfg 1 8 [l
3 |1628248: ATCTCOFit [ 8 o
2 |is=ss: AICTC1CRg 1 8 [l
E PEEEEE ACTCAF 8 8 0
51 Liesraninzns arcTorch 1 s i
< >
< >
Watch 2 -2 x
Expression application Type Value Prepared value Execution point Address Comm.
¥ POU.ao Device Application <Generated cod... Cyclic Monitoring
| A Watch 2 6] Breskpoints | i Watch 1
Lastbuid: @0 0  Precompie o & Project user: (nobody) (4]
° |
A s
[y 1 =ICASE myStep OF ™
FA
3 NodeAdr :=
4 objectIndex := 16#8001;
s object.Subindex := 16#01;
& objectlsCompleteAccess := 0;
7 data:= 300:
& WriteSize
9 Execute:= 1;
105 IF SDO_Write.Done AND NOT SDO_Write.Error THEN
1 0
12
13
EEII
15 NodeAdr :=
16 object.Index
17 object.Subindex := 16#02;
18 objectlsCompleteAccess := 0
13 data := 300:
20 WriteSize
2 DO, Write
Becse [EC_CoEsDOWrite |
F
Nodeadr—|NodeAdr Busy[— /)
object—58000] Error[—err
1000—{TimeOut  EmoriD)
data—{WriteDat AbortCode
WriteSize—{WriteSize

The delay before starting to write the SDO should be adjusted according to the actual situation; here, only a

simple example is provided.

CASE myStep OF

0://Configure the 1600D module filter parameter IBO Filt to 10

NodeAdr : = 9;
object.Index : = 16#8030;
object.Subindex : =
object.IsCompleteAccess :
data : = 10;
WriteSize : =1

1;

~.

Execute : =

16#01;

= 0;

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

Execute : = 0;

(10ms)
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myStep : = 1;
END IF;

1://Configure the 1600DI module filter parameter IBO Filt to 5 (5ms)

NodeAdr : = 9;

object.Index : = 16#8030;
object.Subindex : = 16#02;
object.IsCompleteAccess : = 0;
data : = 5;

WriteSize : = 1;

Execute : = 1;

IF SDO Write.Done AND NOT SDO Write.Error THEN
Execute : = 0;
myStep : = 2;

END IF;

2://Configure the 8ADV module channel 0 configuration parameter AIO Cfg

NodeAdr : = 9;

object.Index : = 16#81Cl;
object.Subindex : = 16#01;
object.IsCompleteAccess : = 0;

data := 97; //-10-10V channel enable
WriteSize : = 1;

Execute : = 1;

IF SDO Write.Done AND NOT SDO Write.Error THEN
Execute : = 0;
myStep : = 3;

END IF;

3://Configure the 8ADV module channel 0 configuration parameter AIO Filt

NodeAdr : = 9;

object.Index : = 16#81Cl;

object.Subindex : = 16#02;

object.IsCompleteAccess : = 0;

Data:= 7;//Filter parameter 7 //Median of every 7 samples
WriteSize : = 1;

Execute : = 1;

IF SDO Write.Done AND NOT SDO Write.Error THEN
Execute : = 0;
myStep : = 4;

END IF;

4://Configure the 8ADV module channel 1 configuration parameter AIl1 Cfg

NodeAdr : = 9;

object.Index : = 16#81C1l;
object.Subindex : = 16#03;
object.IsCompleteAccess : = 0;
data := 1; //0-5V channel enable
WriteSize : = 1;

Execute : = 1;

IF SDO Write.Done AND NOT SDO Write.Error THEN
Execute : = 0;
myStep : = 5;

END IF;

5://Configure the 8ADV module channel 1 configuration parameter AIl Filt
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NodeAdr : = 9;

object.Index : = 16#81C1;
object.Subindex : = 16#04;
object.IsCompleteAccess : = 0;

Data:= 15;//Filter parameter 15 //Median of every 15 samples
WriteSize : = 1;
Execute : = 1;
IF SDO Write.Done AND NOT SDO Write.Error THEN
Execute : = 0;
myStep : = 6;
END_IF;
6://Configure the 4TC module channel 0 configuration parameter TCO Cfg

NodeAdr : = 9;

object.Index : = 16#8248;

object.Subindex : = 16#01;
object.IsCompleteAccess : = 0;

data := 1; //Type K thermocouple channel enable
WriteSize : = 1;

Execute : = 1;

IF SDO Write.Done AND NOT SDO Write.Error THEN
Execute : = 0;
myStep : = 7;
END_IF;
7://Configure the 4TC module channel 0 configuration parameter TCO Filt

NodeAdr : = 9;

object.Index : = 16#8248;
object.Subindex : = 16#02;
object.IsCompleteAccess : = 0;

Data:= 5;//Filter parameter 5 //Median of every 5 samples
WriteSize : = 1;
Execute : = 1;
IF SDO Write.Done AND NOT SDO Write.Error THEN
Execute : = 0;
myStep : = 8;
END TIF;
8://Configure the 4TC module channel 1 configuration parameter TCl Cfg

NodeAdr : = 9;

object.Index : = 16#8248;

object.Subindex : = 16#03;

object.IsCompleteAccess : = 0;

Data: = 65;//Type J thermocouple channel enable

WriteSize : = 1;

Execute : = 1;

IF SDO Write.Done AND NOT SDO Write.Error THEN
Execute : = 0;
myStep : = 9;

END TIF;

9:
//do something
END CASE;
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6.1.2.6 Module process data

After variable mapping is completed in the /O Map window, the variables can be used by the program. For
detailed 1/0 data descriptions, see the "Software user interface" table of the respective module in section
5.51/0 module.

file Edit View Insert Project Controller Simulation Tools Window Help
ki

7 1/OMap X - :

- = = R ata Type ariab able Co <Search>

Configurations and Setup

Programming

6.1.2.7 Retrieving module fault status

File Edit View Insert Project Controller Simulation Tools Window Help

tf EtherCAT 00 E.. + Toolbox -1
Position | Description |RW| DataType |  Variable | Variable Comment -
¥ & EtherCAT Network Configuration
¥ ' FE-EC-Coupler

Coupler TxPDO-Map iBus 6000 01 R UDINT _

Slot 0 » | FE-1600D
Slot 1 »  FE-0016P
Slot 2 » | FE-0016N
Slot 3 »  FE-BADV
Slot 4 P | FE4TC
¥ ¥ CPU/Expansion Racks
CPU Rack CPU Rack 0

Output

H Filter

The coupler I/O mapping parameter ModuleStatus indicates the module fault status, as specified in the
following table.

Name Type Meaning
Module fault status (0: No fault; 1: Fault)
Bit0: Fault status of module 1

ModuleStatus | uint32_t (Unsigned 32-bit data)
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Name Type Meaning
Bit1l: Fault status of module 2

Bit31: Fault status of module 32

A specific module fault code can be obtained by using the EC_CoESDORead function block to read the
corresponding sub index of Object Dictionary 16#3023. The definition of Object Dictionary 16#3023 is as

follows.
Module fault code information
uintl6_t sub index 1 Module 1 fault code
16#3023 uintl6_t sub index 2 Module 2 fault code
uintl6_t sub index 32 Module 32 fault code

For detailed EC_CoESDORead function block input/output descriptions, see the Help.

EC_CoESDORead

— Execute Done -
— ModeAdr Busy—
—5do0bj Errorf—
= TimeOut ErroriD -
= ReadDat ——— ReadDat-
AbortCode—

ReadSize |~

Procedure for retrieving module fault codes:

1. Read the ModuleStatus data and check whether ModuleStatus.bit0 is equal to 1. If bit0 = 1, a fault is
present. In this case, enable the SdoRead function block
(Index = 16#3023, sub index = 1). After the function block execution is completed without errors, Module
1 fault code of can be obtained.

2. Read the ModuleStatus data and check whether ModuleStatus.bitl is equal to 1. If bitl = 1, a fault is
present. In this case, enable the SdoRead function block
(Index = 16#3023, sub index = 2). After the function block execution is completed without errors, Module
2 fault code of can be obtained.

3. Read the ModuleStatus data and check whether ModuleStatus.bit2 is equal to 1. If bit2 = 1, a fault is
present. In this case, enable the SdoRead function block
(Index = 16#3023, sub index = 3). After the function block execution is completed without errors, Module
3 fault code of can be obtained.

32. Read the ModuleStatus data and check whether ModuleStatus.bit31 is equal to 1. If bit31 = 1, a fault is
present. In this case, enable the SdoRead function block
(Index = 16#3023, sub index = 32). After the function block execution is completed without errors, Module
32 fault code of can be obtained.

# Note: Enabling the SdoRead function block affects the real-time performance of EtherCAT
communication. Therefore, do not continuously read module fault codes. First determine whether a module
has a fault by checking ModuleStatus. The SdoRead function block should be enabled only when a fault is
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detected. Within a single task cycle, try to check only one module for faults, and do not retrieve fault codes
for multiple modules within the same task cycle.

6.1.3 TwinCAT3 configuration description

6.1.3.1 Installing the device description file

Copy the coupler device description file (.xml) to the directory
C:\TwinCAT\3.1\Config\lo\EtherCAT (the storage directory for TwinCAT EtherCAT device description files)
and restart the TwinCAT software.

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

e

X| Beckhott EUQToouxml 2022§6/20 8:53 XML
¥ Beckhoff EQ200cxml 2022/6/20 B:53 XML
Mﬁ Beckhoff EQ3x0ocxml 2022/6/20 8:53 XML
Mﬁ Beckhoff ERTxoo XML 2022/6/20 8:53 XML
g Beckhoff ER2mot XML 202246420 8:53 XML
g Beckhoff ER3mo XML 202246420 8:53 XML
Mﬂ Beckhoff ERdxoox.xml 2022/6/20 8:53 XML
Mﬂ Beckhoff ERSxotxml 2022/6/20 8:53 XML
ij Beckhoff ERGxotxml 2022/8/22 15:55 XML
ij Beckhoff ER7xootxml 2022/6/20 8:53 XML
Mﬁ Beckhoff ER8xotxml 2022/6/20 8:53 XML
Mﬂ Beckhoff EtherCAT EvaBoard.xml 2022/2/18 17:16 XML
Mﬂ Beckhoff EtherCAT Terminals.xml 2022/2/18 17:16 XML
g Beckhoff FB1X00xml 2022/2/18 17116 XML
g Beckhoff FCxoocxml 2022/2/18 17:16 XML
¥ Beckhoff FM3x0cxml 7:16 XML
) Beckhoff ILxooc-B110.xml 7:16 XML
ij DA200_EtherCAT_262.xml 2020/6/24 16:35 XML
Mﬂ FC1160_1.1.0.0.xml 2025/8/6 16:19 XML
| FE-EC-Coupler 1.0.0.1_boalxml 2025/6/6 13:07 XML
%] FK1100_ECT Coupler_1.1.0.1_BYTE.xml 7 10:58 XML
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6.1.3.2 Performing network configuration

Manual configuration

Step 1 Add the EtherCAT master.

File

 Build 4024.35 (Loaded ~

Edit

Right-click Device under 1/O, and choose Add New Item. In the Insert Device window, choose
EtherCAT Master, and click OK. Select the correct network port in the Device Found At window.

Build TwinCAT  TwinSAFE Tools  Window

o | |92 - Debug ~ TwinCAT RT (x86)

B | 2RE |'-,"._ & | proj_ethercat

View  Project Debug PLC  Team Help

| B2 P Atach... -

<Local=

3

Solution Explorer
@a-lo-a|m-
Search Solution Explorer (Ctrl+;)

R Solution 'proj_sthercat’ (1 project)
4 ol proj_ethercat
b |l SYSTEM
MOTION
Ed ric
SAFETY
[ c++
ANALYTICS
[Is}

PR 'l roj ethercat & X

Number Device

SUOREIYNON

,0'

+m -
= Devices

Ins

Shift+Alt+A

s %3 Add New ltem...
57 Mappings o Bw =
*a  Add Existing Item...

Rename
Add New Folder...
Export EAP Config File

Scan

Ctrl+V

Paste

EELEE Toolbox

Paste with Links

1 Add to Source Control =

Insert Device X
Type: (=== EtherCa ~ | Ok |
Cancel
= EtherCAT Automation Protocol [Metwork, Variables)
EtherCAT Automation Protocol via ELEEOT, EtherCaT
== EtherCAT Simulation
i5m EtherCAT Open Mode Adapter
(¥ Ethemet
(- Profibus DP
-85 Profinet
[#-€iR CAM/CAMopen Target Type
[l-=z= DeviceMet (O FC only
[H-=== Etheret/IP
-f#f SERCOS interfacs O X enly
[#-11i0 Beckhoff Lightbus () BX only
(-~ USE
-E1E BAChet v oL
Mame: Device 1 |
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Step 2 Add the EtherCAT slave.

Right-click EtherCAT under Device, and choose Add New Item. In the Insert EtherCAT Device
window, locate the slave device you want to add, and click OK to add the EtherCAT slave device.

g proj ethercat - TcXaeShe %1 Add New ltem... Ins ¥ & | Quick Launch (Ctrl+Q) P - 8 x
File Edit Wiew Project 0 Add Bxisting Item.. Shift+Alt+A Tools Window Help
-o|@-1-2 X Remove Del T RT (x86) - b Attach.. * B -
m Re
Build 402435 (Loaded - | - srame - <Local- 5 \ [ ¢z
Change Netid..
Solution Expl. ~ |Properties b
olution Explorer Save Device 1 (EtherCAT) As... roperue 4
g oS 2 ~ N Device 1 (EtherCAT) Ethe: -
@ ‘ © Append EtherCAT Cmd E - Online a
Search Solution Explorer (Ctrl{ . . =4 | »
Append Dynamic Container
o orol : 1d: |1 B Misc
ol So\utloln proj_ethercat’ (1 Online Reset ‘ ‘ | N Device 1 (Eth
4 ull proj ethercat . (Name) wvice 1 (Ethe
b i@l svsTeM Online Reload \ Disabled  Enabled
b Online Delete temType 2
‘ PathName TIID*Device 1
", Sean )
SAFETY Bl Persistent
& c++ Change Id... Save in owr False
ANALYTICS Change To 3
4 /0 &l Copy Ctrl+C
4 % Devices Cut Cirl+x
4 &3 Device 1 (Eth
s Paste Crl+v
5+ Image
#% Image-Inf el Frasta cumbale M
- : By
& SyncUnits| [ Independent Project File ddress Type InSize OutSize E-Bus (.
b [ Inputs Disab
> Outputs 3 rEvE

b @ InfoData
&% Mappings

Error List
- | @Errors | t Warnings | @ Messages | X Clear |

Search Error List

Solution Explorer [EERNSNREES Error List el Properties [t/

A Add to Source Control =

Insert EtherCAT Device X
Seact | ] Mame Mutpe: [1 |2
Type: % Beckhoff Automation GmbH & Co. KG Cancel
; 4 INVT INDUSTRIAL
=-invt Shenzhen INYT Electric Co., Ltd Part
=-inwt EtherCAT Coupler 2
iawt FK1100_ECT_Coupler_1.1.0.1
H g FE-EC ler_1.0.0.1
it EtherCAT Junction b
(@) B (Ethemet]
C
[1 Extended Information [] Show Hidden Devices Shows Sub Groups
Check Connector [ Show precanfigured Deviess (SCI)
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Step 3 Add slot devices.

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

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

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

# Build 4024.35 (Loaded ~ ) 2R @& ‘ proj_ethercat -~ <local= v ‘ | z

Solution Explorer

Solution Explorer [EERN=NIIET Error List elRSI

[@-fa-2 0| %@ |9 -0 | Debug | TwinCAT RT (x86) - b Attach.. - | # e

proj_ethercat & X Properties > 1 x

# § Box 1 (FE-EC-Coupler) FE- -

@ o-a| k=]

General EtherCAT DC Process Data  Plc Slots  Startup CoE - Online Online

suoneanoN

Search Solution Explorer (Ctrl+) 0~ [E]e | 2
~ ;
a1 Solution 'proj_ethereat’ (1 project) = Slot Module Module Medu Bl Misc
4 gl proj_ethercat invt Module FE-1600D @ Digital Modules (Name) Box 1 (FE-EC-C
bl svsTEM it Module FE-0016P - @ FE-1600D 0x163 Disabled  Enabled
3 MOTION it Module FE-BADV @ FE-0016P 0x163 temlype 5
e
pLe it Module FE-8ADI X @ FE-0016N 0x163 5 PathName |TIID~Device 1
. Persistent
SAFETY imtModule  FE-4TC @ FE-0808P 0x163 e R
[ c++ Save in owr False
ANALYTICS Tida @ FE-0B0BN 0x163
. B it Module @ Analog Modules
=
. vt Module & FE-4ADM 0x163
4 e‘é Devices .
4 [ Device 1 (EtherCAT) iwtModule @ FE-8ADV 0x163
2% Image ivtModule @ FE-3ADI 0x163
% Image-Info it Module @ FE-4DA 0x163
b 2 SyncUnits int Module ® Temperature Measure Modules
L Inputs invtModule @®FEaPT 0x163
b B Outputs it Module @ FE-4TC
b @ InfoData
4 jmt Box 1 (FE-EC-Couy NI

3 Coupler TxPDO
4 & Module 1 (FE-1

b 1AANM TN

- |eErrors | ! Warnings |0Messagas ‘ Clear ‘
Search Error List P~

Properties [fetei[ste

A Add to Source Control =

[ ] Automatic scanning

Step

1 Establish a reliable physical connection for Computer > PLC > Coupler slave, and switch the PLC to
Config Mode.

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

¥ Build 4024.35 (Loaded ~ > H |. 2 & Activate Configuration - | z

-

| Hetg-e Y | Windows Attach... = B M

"

Solution Explorer

Search Solution Explorer (Ctrl+;) P~

3] Solution 'proj_sthereat' (1 project)
4 ol proj_ethercat
b (@l svSTEM

PLC & Hide Disabled Items
SAFETY
C++ & Software Protection...
ANALYTICS Access Bus Coupler/IP Link Register...

Solution Explorer [EEHNSTIINTS

Restart TwinCAT System

= |Properties ~ B X
Restart TwinCAT (Config Mode)

Reload Devices El |ﬁ

Scan

@G- o-a| s

suoneIynop

Taggle Free Run State

@ae emm

Show Online Data

MOTION Show Sub Items

Update Firmware/EEPROM

= 3
= Devices

&% Mappings

Show Realtime Ethernet Compatible Devices...

File Handling 3

Selected ltem
EtherCAT Devices

TcProjectCompare

Multiuser Explorer
AutomationML

About TwinCAT

Search Error List

Error List [Eelfeey Properties [retei[st=0d

A Add to Source Control «
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Step 2

File  Edit

i Build 4024.35 (Loaded ~| _ i s

Right-click Devices under 1/0, choose Scan, and click OK in the pop-up dialog box to wait for the scan
results. Select the scanned devices as needed, and click OK. Click Yes in the pop-up Scan for boxes
dialog box to wait for the scan results.

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

i e
[ -2 [ 9 - & -||Debug || TwinCAT RT (x86) -| » Attach.. - | 2 .

a([B2 A G @ % projethercat <M <Local= -].8 [+

7]

Solution Explorer > 4 x
QE-|o-a| L]
Search Solution Explorer (Ctrl+;) P~

] Solution 'praj_ethercat' (1 project)

4l proj_ethercat

> @

a
- -
m’1 Mappings .

Solution Explorer

proj_ethercat # X

~ | Properties

Number Device Type -

SYSTEM

SAFETY
C++
ANALYTICS
/O

1 Add New Item... Ins
Add Existing ltem... Shift+Alt+A
Rename

Add New Folder...

Export EAP Config File

4 Scan

Paste Cirl+v

Paste with Links rors | ! Warnings | © Messages ‘ Clear |

Search Error List

Team Explorer Error List el Properties [fsts|st04

A Add to Source Control =

2 new I/O devices found b
[JDevice 1 [EtherCAT Automation Protocel] [k Z5Fed USE [Realtek USE GBE Family oK
[ [EtherCAT] NGE Cle GEE Family Controller)] I—I
Cancel
Select &l
Unzelect Al

202601 (V1.0)

99



FE Series I/0 System User Manual Coupler use instructions

6.1.3.3 EtherCAT communication parameter configuration

Step 1 Set the synchronization mode: Double-click the added coupler, and click the DC tab. Set Operation

Mode.
File Edit View Project Build Debug TwinCAT TwinSAFE PLC Team Tools Window Help
: [B-fa-2 0| % a9 C -] Debug ~ | TwinCAT RT (x86) « P Attach... ~ 3 -
¢ Build 4024.35 (Loaded - - @ & \2 :~§@ & | proj_ethercat ~ <Local= -°E :
Solution Explorer Ll proj_ethercat + X

WE-|o-a| L=

Search Solution Explarer (Ctrl+;)

General EtherCAT DC Process Data  Plc Slots  Startup CoE - Online Online

SAFETY Operation Mode: SM-Synchron ~
m C++
ANALYTICS DC-Synchron
4 [Fo
4 %% Devices
4 == Device 3 (EtherCAT)
- Image

8 Image-Info
2 SyncUnits

Inputs
B Outputs
& InfoData
it Box 1 (FE-EC-Coupler)
b Coupler TxPDO-Map
b @ Module 1 (FE-16000)
b @ Module 2 (FE-D016P)
b @ Module 3 (FE-8ADV)
b
b

AT T T T

& Module 4 (FE-4TC) Error List
& WeState Entire Solution - || 1 0 Warnings ‘ @ 0 Messages | Clear ‘ Build + IntelliSense -
b @ InfoData

Search Error List

&% Mappings -

Solution Explorer [EETNSTRIETS Error List EeGIT

[ Ready 1 Add to Souree Contral =

Step 2 Set the synchronization cycle.

Double-click 1/0 > Devices > EtherCAT, click the Adapter tab, and set Freerun Cycle (ms)

(recommended to adjust).

Double-click the added coupler slave device, click the DC interface, click Advanced Settings and set

SYNC 0 > Sync Unit Cycle (not recommended to adjust).

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

‘c-o|@-a-2 | YT ]9 -] Debug - TwinCAT RT (x86) - P Attach.. - Ml
© Build 4024.35 (Loaded -| - & g I8 |[B| @ X[ @]|[@)] . & | proj ethercat + <local» -1 -

Solution Explorer proj_ethercat & X

G- o-a| L=

Search Solution Explarer (Ctrl+;) P~

General Adapter EtherCAT Online CoE - Online

SUCREIYRON

@) Network Adapter

] Solution "proj_ethercat’ (1 project)

4 Ll proj_sthercat @® 0S (NDIS) [el:¢] () DPRAM

b @l svSTEM

b MOTION Description: AR 1 (Realtek PCle GbE Family Controller) |
PLC
SAFETY Device Name: |\DEVICE\(428FDE7B—B1 E8-42B0-8CED-FBEFA4E0FI08) |
E C++
ANALYTICS PCl Bus/Slot: Search...

=
o MAC Address: |oo be 43 4a 83 58 ‘ Compatible Devices..
4 *E Devices

= Device 3 (EtherCAT) 1P Address: |192.1sa.1.123 (255.255.255.0) ‘

&% Mappings

[ Promiscucus Made (use with Wireshark only)

[ Virtual Device Names

() Adapter Reference

Adapter:

Freerun Cycle (ms):

Number Box Name Address Type InSize OutSize E-Bus (..
it Box 1 (FE-EC-Coupler) 1001 FE-EC-Coupler 420 20

Solution Explorer [EEETGE SNl

Error List Qutput

4 Add to Source Control =

[J Ready
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File Edit View Project Build

‘ 8/t
i Build 4024.35 (Loaded - -

Debug

JEN

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

b MOTION

SAFETY
[ c++

/o
4 I Devices
4 == Device 3 (EtherCAT)

48 Image-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
it Box 1 (FE-EC-Coupler)
Coupler TxPDO-Map
& Module 1 (FE-1600D)
& Module 2 (FE-0016P)
& Module 3 (FE-8ADV)
@ Module 4 (FE-4TC)
& Westate
& InfoData
&7 Mappings

ATV T T

3
3
3
3
3
3
3

Solution Explorer REETRESTRTETS

Error List Output

O

CIEERRE

TwinCAT  TwinSAFE PLC Team Tools Window Help
- -| Debug - TwinCAT RT (x86) - P Attach.. - | A2
& | proj ethercat - =local= - £

proj_ethercat & x

General EtherCAT DC Pracess Data Plc Slots

Startup CoE - Online Online

Operation Mode: DC-Synchron

Advanced Settings...

Advanced Seftings

Distributed Clack Distributed Clock

Cyclic Mode

Operation Mode: DC-Synchron

[“ Enable

Sync Unit Cycle (us):
SYNC 0

Cycle Time (us): Shift Time (us)k

x1

I@ Sync Unit Cycle User Defined

4000
() User Defined + SYNCO Cycle
wod b

w

[]Based on Input Reference

Enable SYNC 0

CE

6.1.3.4 Module configuration parameters

Double-click the added co

upler, and click the Startup tab. Startup parameters are SDO data, which are the

initialization configuration parameters for each module. Double-click to modify the initial value. These
parameters are transmitted to the slave during the EtherCAT communication transition from Pre-OP to
Safe-OP. For detailed parameter descriptions, see the "Software user interface" table of the respective
module in section 5.5 /0 module.

Fle Edit View Project Build

‘ @i
* Build 4024.35 (Loaded - _

Debug
W &

a|[m2

TwinCAT  TwinSAFE PLC Team Tools Window Help
- @ || Debug - TwinCAT RT (x86) - P Attach.. - Ml
w5, S | proj_ethercat -~ <local= - .

Solution Explorer

Bl o-a
G & | 0 E | ﬁE General EtherCAT DC Process Data Plc Slots  Startup CoE - Online Online
Search Solution Explarer (Ctrl+;) P~
14 = Transiti.. Protocal  Index Data Comment @
€ <PS> CoE 0xF030:00  0x00 (0) clear slot cfg 0xFO30 ...
C <PS> CoE 0xF030:01  0x16316030 (372334640) download slot cfg Ox...
E Crt C <PS> CoE 0xF030:02  Ox16316033 (372334643) download slot cfg Ox...
u C =PS= CoE 0xF030:03  Ox16316041 (372334657) download slot cfg Ox...
. C =PS= CoE 0xF030:04  0x16316048 (3723346564) download slot cfg Ox...
4 *é Devices
4 B Device 3 (EtherCAT) C <PS= CoE OxFO30:00  Ox04 (4) download slot cfg Ox...
ig Image @es CoE 0xB8030:01  0x03 (3) 1600D I1BO Filt
=8 Image-Info Ers CoE 0xB8030:02 0x03 (3) 1600D IB1 Filt
b 2 SyncUnits @es CoE 0xB0B3:01  0x00 (0) 0016P QBO Out Mode
4 Inputs @es CoE 0xB0B3:02  0x00 (0) 0016P QBO Preset Val...
bl Outputs Ers CoE 0xB0B3:03  0x00 (0) 0016P QB1 Out Mode
> Il InfoData Eps CoE 0xB0B3:04  0x00 (0) 0016P QBT Preset Val...
4t Box 1 (FE-EC-Coupler) - elG
b Coupler TxPDO-Map v
I e CnE MWR141-N2 (R (R) AANV AIN Fik
> @ Module 1 (FE-1600D) - -
b @ Module 3 (FE-00167) Name Online Type sAdd.. InfOut User.. Linked to
b @ Module 3 (FE-84DV) # iBus UDINT 40 580 Input 0
b @ Module 4 (FE-4TC) #] ModuleStatus UDINT 4.0 62.0 Input 0
b [ WcState #1100 BIT 01 66.0 Input 0
b @ InfoData #1101 BIT 01 66.1 Input 0
% .
@’ Mappings #1102 BIT 01 662  lnput 0
. #1103 BIT 01 66.3 Input 0
Solution Explorer [REETHE SRR . B . . - _

proj_ethercat = X

4 Add to Source Control =
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6.1.3.5 Module process data

Linked variables are used for reading input samples or controlling outputs in the program. For detailed I/O
data descriptions, see the "Software user interface" table of the respective module in section 5.5 1/0
module.

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

|8~ 0-2 | L@ |9 -0 < Debug - TwinCAT RT (x86) - b Attach. - Al
i Build 402435 (Loaded - - | iy H[[Bl|2 . [@]||@]%. %8 | proj_sthercat ~ <local= gE :
Solution Explorer AR Al proj_ethercat & X

@ e8| K=

Variable Flags  Online

suoneaynoN

Search Solution Explorer (Ctrl+;) P~
< B Name: |
4 Devices
F Devices Type: [inT |
4 == Device 3 (EtherCAT)
¥ Image

%% Image-info

> 2 Syncni address: [58 0t v 0|
3 Inputs
> @ Outputs ||Linked o | | ||
b @ InfoData
4wt Box 1 (FE-EC-Coupler) Comment:

b Coupler TxPDO-Map '

b @ Module 1 (FE-1600D)
> @ Module 2 (FE-0016P)
4 @ Module 3 (FE-8ADV)
4 [ BADV TxPDO-Map
%1 A0
# Al
# A2
# A3
F
F
F

ADS Info: |Purt: 11, 1Grp: 0x3040020, 10ffs: 0x80000044, Len: 2 |

Al4

Full Name: |TIID"Davice 3 (EtherCAT)"Box 1 (FE-EC-Coupler)"Module 3 (FE-BADV)|

»
Solution Explorer

Team Explorer

Error List Output

[J Ready 4 Add to Source Control ~

6.1.3.6 Retrieving module fault status

Fle Edit View Project Bulld Debug TwinCAT TwinSAFE PLC Team Tools Window Help
(@ a-2 8w | 9<% <] Debug - TwinCAT RT (x86) - b Attach... = M,
Build 4024.35 (Loaded - - 3 I |[B| 2 . & |[W]%. & | proj cthercat +| <Local> -8 z

Solution Explorer proj_sthercat #
@~ e-a|p= Name ¥ Online InfOut  Linked to
Search Solution Explorer (Ctrl+;) -l ELiBus Input
ModuleStatus Input
(&) sAFeTY P

E C++
ANALVTICS
1/0
4 L Devices
4 = Device 3 (EtherCAT)
22 Image

[

%% Image-info
2 SyncUnits

Inputs
W Outputs
& InfoData
it Box 1 (FE-EC-Coupler)
Supler 1XPDO-Map.

[

® Module 4 (FE-4TC)
& WcState
b @ InfoData
&% Mappings

2
3
> @ Module 3 (FE-8ADV)
3
3

Solution Explorer (LT

Error List Output

[ Ready

A Add to Source Control «

The coupler I/0 mapping parameter ModuleStatus indicates the module fault status, as specified in the
following table.

Name Type Meaning

Module fault status (0: No fault; 1: Fault)
uint32_t (Unsigned 32-bit Bit0: Fault status of module 1

data) Bitl: Fault status of module 2

ModuleStatus
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Name Type Meaning

Bit31: Fault status of module 32

A specific module fault code can be obtained by using the FB_EcCoESdoRead function block to read the
corresponding sub index of Object Dictionary 16#3023. The definition of Object Dictionary 16#3023 is as

follows.
Module fault code information
uintl6_t sub index 1 Module 1 fault code
16#3023 uintl6_t sub index 2 Module 2 fault code
uintle_t sub index 32 Module 32 fault code

For detailed FB_EcCoESdoRead function block input/output descriptions, see the Help.

FB EcCoESdoRead

= EINEtI_u:I bBuay [~
—nSlavelddr bError —
—nSublndex nErrid —
—nIndex cbRead —
—pDatBuf

—cbBuflen

—bExecute

—tTimeocut

Procedure for retrieving module fault codes:

1.

32.

V4

Read the ModuleStatus data and check whether ModuleStatus.bit0 is equal to 1. If bit0 = 1, a fault is
present. In this case, enable the SdoRead function block

(Index = 16#3023, sub index = 1). After the function block execution is completed without errors, Module
1 fault code of can be obtained.

Read the ModuleStatus data and check whether ModuleStatus.bitl is equal to 1. If bitl = 1, a fault is
present. In this case, enable the SdoRead function block

(Index = 16#3023, sub index = 2). After the function block execution is completed without errors, Module
2 fault code of can be obtained.

Read the ModuleStatus data and check whether ModuleStatus.bit2 is equal to 1. If bit2 = 1, a fault is
present. In this case, enable the SdoRead function block

(Index = 16#3023, sub index = 3). After the function block execution is completed without errors, Module
3 fault code of can be obtained.

Read the ModuleStatus data and check whether ModuleStatus.bit31 is equal to 1. If bit31 =1, a fault is
present. In this case, enable the SdoRead function block

(Index = 16#3023, sub index = 32). After the function block execution is completed without errors, Module
32 fault code of can be obtained.

Note: Enabling the SdoRead function block affects the real-time performance of EtherCAT

communication. Therefore, do not continuously read module fault codes. First determine whether a module
has a fault by checking ModuleStatus. The SdoRead function block should be enabled only when a fault is
detected. Within a single task cycle, try to check only one module for faults, and do not retrieve fault codes
for multiple modules within the same task cycle.
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6.2 PROFINET communication coupler

6.2.1 TIA Portal configuration description

6.2.1.1 Installing the device description file

Install the device description file named in the format of GSDML-V2.43-INVT-FE-PN-xxxxxxxx.xml.

Froject Edit View Insert Online || Options fools Window Help

(Y B seveproject 5 M i= le ¥ Gooffine g2 I B 3 ] [[] [<earchin project

Support packages

Manage general statio [&° Topology view [ Network view

Devices

| Bt Device view |

» [@ Languages & resources

T =9 I Device sverview. |
[#] Show reference text = Device overview
~
LLI Global libraries. » 2 ... | Module Slot  |laddress |Qaddress |Type
v [ FK1200 PN 103 [~
¢ Add new device 102 W
gy Devices & networks 101
v P 1 CPU 1215€ DEIDCIDE
DI14iDQ 10_1 11 0. 0.1 DI 14iDQ 10
A2 2.1 12 64.67 6467  M2IAQ2 3
» [ Program blocks 03 102 z 8 4 13
» [ Technology objects Reck_0 HSC1 116 100010 HsC
= E : i =
» S External source files ‘ HsC_2 117 100410 HsC
» L@ Fictags - HSC3 118 100810 HsC
» [ PLCdata types ’ HSC_4 119 1012.10 HSC
L ! " 5C_:
D o T s HSCs 120 101610 HsC
’ ) Online backups HSC_6 121 1020.10 HSC
DL Teer Pulse_1 132 1000..10... Fulse generator (FTOJF.
» & Device proxy data Puze 2 132 1002..10... Pulze generator (PTOP.
i Program info Pulse_3 134 1004..10... Pulse generator (PTOIP...
5 PLCalarm text lists Pulse_4 135 1006..10... Pulse generator (PTOIP.
+ [l Local modules » PROFINET# 1 11 PROFINET interface
» [ Distributed 110 2
» i Ungrouped devices 3
» g Securityzettings = L
+ i commn data <] Dliwe = v & [ ]
5
» (5] Documentstion settings | el Properties |74 Info )%l Diagnostics |

» [ Card ReaderiUsE memory

No 'properties’ available.

No ‘prope ties” ean 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

In the window that appears, set Source path to the GSD file saving path, select the GSD file to be installed,
and then click Install.

"Manage general station description files
| Installed GSDs | GSDs in the project

Source path: I E :'lProiect :

Content of imported path

File Version Language Status Info

GSDMLV2.434NVT-FE-PN-202508... V243 English, Chi... Alreadyinstalled FE-PN, stan...

(<] 1 ]

Delete 1 Cancel !
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6.2.1.2 Configuring the PN device name

Complete the actual physical connection. Under Project tree, choose Devices > Online access > Realtek
PCle GbE Family Controller > Update accessible devices.

Project tree m 4
Devices
E% E=Z i‘__;'
J ;i Common data

v 5]l Documentation settings
r r:@ Languages & resources
Onling access
Displaythide interfaces
I" L1 Realtek PCle GhE Family[u:untru:ullerl m
i #? Update accessible devices I '
%« Display more information
J Eﬂ Wiware Virtual Ethernet Adapter for .. Tl

J Eﬂ Wiware Virtual Ethernet Adapter for il
¥ [ 7 Fortinet Virtual Ethernet Adapter (NDI. @

Choose the refreshed PN coupler device (you can confirm the device according to the MAC address or the
LED blinking status). Choose Online & diagnostics under Devices, choose Functions > Assign PROFINET
device name, set the name, and click Assign name.

#Note: When Flash Lights is selected, the corresponding coupler RUN/ERR/SF indicators flash
simultaneously.

- Di Stics -~
agnostie #ssign PROFINET device name -

General
= Functiens
Assign IP address

Aszign PROFINET device na..

et to mctory setings

Configured PROFINET device

JPROFINET device name: | fepns |
Device type: | |yT

Device filter

Accessible devices in the network:
IP address MAC address Device PROFINET device name Status.
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6.2.1.3 Performing network configuration

Add a coupler: Choose PLC_1 > Device configuration > Network view, click the hardware directory on the
right, and choose Other field devices > PROFINET 10 > 1/O > INVT > PN 10 System > FE Series > FE-PN to

add it to the project.

Hardware catalog w0 p
Options

-
w | Catalog

|-:5earn:h:- ”ﬂ] [L‘[]
[ Filter Profile: | <Al m

- [i Other field devices
» (1 Additional Ethernet devices
~ [ i FROFINETIO
] [i Drives
b [ Encoders
b [i Gatewdy
~ g io
v [Ig INOVANCE
« [ InvT
k [i Frequency Inverter
v (g INVT FK1200 PN Coupler
« [ PN 1O System
~ [ FE Series
[l Fe-Fn
» W OoDOT [v|

« | Information

Device:

FE-PM

Article nao.: Ox16316001
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Add a module: Choose PLC_1 > Device configuration > Network view, select the required FE-PN device in
the Device view interface. Add the modules on the right to the slots according to the actual physical

configuration.

UF Dh ] soveproject . 5 Y

X OrE: HIME E R § coonline ¥ Gooffine 7 N [M % H []

flex test » Ungrouped devices » FE-PN [FE-PN] -0 EX

Totally Integrated Automation

N PORTAL

fojeies asempiey E

supppy || sepein D] S1seL QU] sioe suimo &

Devices [& Topology view | Networkview |IY Device view || Options
= 3 e 3 M . -
=] | de [Feenreens 7] o == R= Device overview |
~
O 9] [Module fock |siet 1| |v|Catalog
e o “ren Y [T —
B Add new device —— o o1
. oeicr 8 mecr . D Ty SEll @i rove [T
3 L =15
~ [§ PLC_1 [CPU 1215C DC/DC/DE] © =T G B =1 » lm Head module
" ~ [l Module
FE-0808N_1 [} 3 2 - —
5 re0a08P 1 o A B » [ FE_810_Module
— i | =
» [ Program blocks 3 - - ~ LWl FE_DIO_Wedule
e = . ; reras 0o s e
» Lag External source fles - mwt = TS s = [l Fe006r
» & riciag: FE0B0BN_2 ) ) 9 [l re-omosn
» [l PLc data tpes FE0808P_3 0 9 10 I Feosoze
» (2 Watch and force tables FE-18000. o o . Il Fe-1500D
» (i) Online backups L reo000 4 o 1 . » [l FE_Temp_odule
» [ Traces y
- FE-0016N_2 o 12
PC UA communication o) ]
Device proxy data <[] 100% =] —5— # <] i
i Progrem info [ Properties | Info [/ Diagnostics |
2] PLC alarm text lists
il Eocalmadiies [ General | Crossreferences | Compile | ~ | Information
» [ Distributed 10 [ N ) e — Device: ° [
» [id Ungrouped devices t E
o= s - 1
L L SSREE T 1| Message Gotw |7 Date Time l Iw
L ;'ﬁ Gardls e ATeias @ Pojectfextestopened. 10132026 9:07:...
» [5# common data -
» [ o tation settings
: (5] Documsntation zetiing ceo016r
[@ Languages & resources
= .
> | Details view < i >]< i >
Portal vie 2 Overview o FE-PN s

6.2.1.4 PROFINET communication parameter configuration

Set the IP address: Select the PN device to configure in the Device view interface, and then choose
Properties > General > Ethernet address, and set the IP address.

|; Topology view |||:|'E'h Network view ||i]'|‘ Device view L

g | FE-PN[FE-PN]

J Device overview |

- Real time settings
10 cycle

= Port] [X1 F1R]
General

(<] ]

|

& ¥/ . Module Rack Slot ..
& > FE-PN 0 o E
b Interface o 0x1 A
— L FE-D016N_1 (] 1 1
- . FE-D016P_1 0 2
® N FE-0808M_1 i} 3 2
| inwvk L FE-0808P_1 0 4 3
FE-1600D_1 0 5 4.
FE-1600D_2 0 & B...
FE-DB08P_2 0 7 8
FE-DBOBN_2 0 8 9
= -
FE.NEN\P = n a N
<[] >] [100% [«] —— & <] i |
|§ Properties ||1.'. Info ||ﬂ Diagnostics |
J General || 10 tags || System constants || Texts |
* General E_ | add ne = [ El
Catalog information
~ FROFINETinterface [X1] Internet protocol version 4 (IPv4)
General E
Ethernet addresses =\ @ SetIP address in the project
~ Advanced options i IPaddress: [ 192 . 168 .0 .3 |
Interface options o - .
Media redundancy , Subnetmask: | 255 . 255 . 255 . 0 |

Synchronize router settings with 10 controller
D Use router

O IP address is setdirectlyat the device

Set the PROFINET device name: There are two FE-PN device name setting methods.

Method 1 Setvia a DIP switch. When the DIP switch is set to a non-zero value, the device name set via the
DIP switch takes effect. For example, if the DIP switch is set to 129, the device name is fepn129.
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Method 2 Setvia the TIA Portal. When the DIP switch is set to 0, the device name set via the TIA Portal
takes effect. Select the target PN device in the Device view interface, and then choose
Properties > General > Ethernet address, and set the PROFINET device name. Clear Generate
PROFINET device name automatically to freely set the device name.

#Note: The set PROFINET device name must be consistent with the device name as set in section 6.2.1.2
Configuring the PN device name. When PN communication is established, devices match by device name. If
device names are not consistent, devices cannot be recognized.

|E Topology view ||531, Network view |||]'|‘ Device view L

fi# | FE-PN [FE-PN] [=] b g if J Device overview |
& ¢ - | Module Rack Slot =
& =] - FE-PN 0 0 [~]
b Interface ] 0 X1 L
— L FE-00716N_1 (] 1 E
- 4 FE-D016P_1 0 2
® ] FE-0808M_1 ] 3 2
I Inwvt L FE-0208P_1 0 4 3
FE-1600D_1 0 5 4.
FE-16000_2 (] & 6.
FE-DB08P_2 0 7 8
FE-DBOSN_2 ] 8 9
[<]fu] [3][100% = —9— 5 [<] T | : :
|§. Properties ||"l.'. Info ||ﬂ Diagnostics |
J General || 10 tags || System constants || Texts |
~ General Pl (") IP address is set directly at the device IZ‘
Catalog information i
~ PROFINETinterface [X1] PROFINET
General

Ethernet addresses D Generate PROFINET device name autornatically

rancedlonions PROFIMET device name: |fe-pr1| |

Interface options

Converted name: |fe-pr| |

T~ | e

Media redundancy

~ Real time settings Device number: |2 [~ IE‘
10 cycle
* Port1 [X1 P1R]
General
<] t |

Choose Properties > General > Advanced Options and set other parameters such as the I/O update cycle
and network port rate.
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6.2.1.5 Module configuration parameters

Select the target PN device in the Device view interface, and then choose Properties > General > Module
parameters > Configure Parameters, and set module parameters.

opology view ||gh Network view [[I} Device view |

= T
[ FE-FM [FE-PN] [+] = 55 |

FE-1600D_2 o
FE-O808P_2 o
FE-0BOBN_2 o
FE-DB08P_3 o
o
o
o
n

FE-1600D_3
FE-1600D_4
FE-0016N_2

EE.ON1ERL 2

- General Configuration Parameters

Catalog information
+ Module parameters
Configuration Parameters
Module failure
1i0 addresses

Module failure

& — [#2/- [Module [Rack  slot 1.
] ~ FE-PN 0 0
b Interface

FE-0016N_1

MEN

FE-DB0BN_1
FE-DB08P_1
FE-1600D_1
FE-16000_2

S X

FE-0016P_1 [FE-0016P]

General 10 tags System constants Texts
~ General | Configuration Parameters [~
Catalog information

Configuration Parameters

1i0 addresses
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L Toogyven [ Newerkew [ bedes e |

Device overview

FE-PN [FE-PN]

R [vodule
N

FE-Q016P_8

FE-Q0016F_9
FE-O016F_10

] I>foos [~

FE-4ADM_1 [FE-4ADM]

« General

Catalog information

¥ Module parameters
Configuration Parameters
IO addresses

FE-0016P_8
FE-0016P_9 o 21
FE-QO16F_10

2. e
N

S 3 T 2

FE-4ADM_1 [FE-4ADM]

- General

Catalog information

- Medule parameters
Configuration Parameters
1/0 addresses
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6.2.1.6 Module process data

Read and write module process data via the | and Q addresses assigned in TIA Portal. For detailed module
process data descriptions, see the "Software user interface" table of the respective module in section 5.5 1/0

module.

¥ . | module Rack slot | address | Q address | Type
> FE-PN 0 o FE-PN
b Interface 0 0 X1 FE-PM
FE-1600D_1 0 1 2.3 FE-1600D
FE-OOT6M_1 0 2 2.3 FE-0016N
FE-QD16P_1 0 5 4.5 FE-0016P
FE-0808M_1 0 4 4 6 FE-0808N
FE-0808F_1 0 5 5 7 FE-0B0BF
FE-4DA_1 0 & 68..75 FE-4DA
FE-4ADM 1 0 7 68..83 FE-4ADM
FE-8ADV_1 0 8 84..99 FE-8ADV
FE-8ADI_1 0 9 100..115 FE-8ADI
FE-4PT_1 0 10 116131 FE-4FT
FE-4TC_1 0 11 132..147 FE-4TC
FE-1600D_2 0 12 6.7 FE-1600D
FE-1600D_3 0 13 8.9 FE-1600D
FE-0016N_2 0 14 8.9 FE-0016N
FE-OO16N_3 0 15 1011 FE-D016N
FE-0BO8P_2 0 16 10 12 FE-DB0O8F

In the preceding figure,

1. For the FE-0808N module, the | address is 4 and the Q address is 6. According to the "Software user
interface" table in section 5.5.5 Mixed digital module (sinking) FE-0808N, address %IB4 corresponds to
module input data IB0, and address %QB6 corresponds to module output data QBO.

Type Name Type Default Description
IBO Filt uint8_t 3 [0, 255], unit: 1ms, e.g. 3=3ms
Q00-Q07 output mode
o e
jon QB0 Out Mode uint8_t 0 '
parameter
Bit7: Q07 output mode
0: Output preset; 1: Hold output
QBO Preset Value uint8_t 0 Q00-QO07 output preset values
Input data IBO uint8_t - 100-107 sample values
O;:'::t QBO uint8_t - Q00-Q07 output values

2. For the FE-8ADI module, the | addresses range from 100 to 115. According to the "Software user
interface" table in section 5.5.8 Analog input module FE-8ADI, address %IW100 corresponds to module
input data AlO, address %IW102 corresponds to module input data All, ..., and address %IW114
corresponds to module input data Al7.

Type Name Type | Default Description
AlO intl6_t - Channel sample code value
All intl6_t - Channel sample code value
Al2 intl6_t - Channel sample code value
Input data -
Al3 intle_t - Channel sample code value
Al4 intl6_t - Channel sample code value
Al5 intl6_t - Channel sample code value
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Type Name Type | Default Description
Al6 intl6_t - Channel sample code value
Al7 intl6_t - Channel sample code value
Output
data ) ) ) )

3. Forthe FE-4TC module, the | addresses range from 132 to 147. According to the "Software user interface"
table in section 5.5.11 Temperature detection module (thermocouple) FE-4TC, address %ID132
corresponds to module input data TCO (32-bit floating point), %ID136 corresponds to TCl, ...,

and %ID144 corresponds to TC3.

Type Name Type Default Description
TCO real32_t - Temperature sampling value
TC1 real32_t - Temperature sampling value

Input data .
TC2 real32_t - Temperature sampling value
TC3 real32_t - Temperature sampling value
Output
data

6.2.1.7 Retrieving module fault status

The FE-PN coupler is a standard PROFINET slave device and it is fully compatible with the full set of
diagnostic functions available in the TIA Portal for PROFINET distributed I/O systems. Its diagnostic behavior
is consistent with that of other PROFINET slave devices in the system.

Viewing module faults online in TIA Portal:

After going online with the PLC, select the target device in the Device view interface. Double-click the red

wrench icon of the faulty module on the right.

|§ Topology view ||ﬁE‘h Network view ||T]'|‘ Device view L
gt [fepn [FEPN] [ G g 111511 = J Device overview |
- w . | Module Rack Slot I
W E‘ (& | ~ fepn 0 0 Z
b Interface 0 0 X1 I
& 9] FE-BADI_1 0 1 Bl =
n FE-16000_1 0 2 2.0
__ : FE-BADI_2 0 3 8...
. 3 0 4
- invt R E
0 7
0 8
o
<[5 [100% 7] —%-— 4 <] i |

In the pop-up window, navigate to Diagnostics > Diagnostic status, where detailed fault information is

displayed in the Standard diagnostics area.
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w Diagnostics
J Diagnostic status

General

Status

Channel diagnostics

» Functions Module exists.
Errar

|

|

Standard diagnostics

Message

Channel 0 sampling signal exceeds the lower limit of the range.

Retrieving fault status in the program:

In the TIA Portal, the DeviceStates instruction can be used to check whether the coupler device has a fault,
and the ModuleStates instruction can be used to determine whether the module has a fault. The RDREC
instruction can be used to read detailed module fault codes (RERDC[15] is the fault code described in
section 8.1 Common faults and solutions).

6.2.2 STEP 7-MicroWIN SMART configuration description

6.2.2.1 Installing the device description file

Install the device description file named in the format of GSDML-V2.43-INVT-FE-PN-xxxxxxxx.xml.

A NS &) Project! - STEP 7-Micro/WIN SMART - e
E — File View PLC Debug Tools )

[ Open H 3% Impart ~ @ ‘

] Close. 5 Export -
New Save Upload Download

£ Previous ~

2 Preview

) Page Setup
Print

|3 Project
/5 pou

£ Data Page

S Create S
3 XL
% Open Folde|
GSDML
Management

wan 5] 3 © | f upioss - & Downiosa - | | mset - PR oeite - | 8 G| o 2 | B | & e T+t A0 OO 2 ] BT

=rE N E e 4 MAIN x| SBRO | INT.O b
£ Project! ~
2 Mwhat's New
-8 CPU ST40
{2 Program Block

| Program Comments A

Network Comment

{21 Symbol Table
1] Status Chart

+{1] DataBlack %l
{3 System Block
{21 Cross Reference
B Communications
] wizards
1 Tools
5] Instiuctions
~{#] Favorites
{5 Bit Logic
2] Clock N
dc vl
+{3] Compare

{3 Convert

3] Counters

+{28] FlaatingPoint Math
23] Integer Math

i Irtempt 3 | Enter comment

{a1] Logical Operations v
@ Move -

{2 Program Coritrol
] Shift/Fotate Symbol Table n x | variable Table 3 x

+{8E] Sting =

{55 Table BalSal®d xS
] Timers €=l Cimbed i Addiess Symbol Vai Type Data Type Comment
{5l PROFINET 144 r \Table 1 {System Symbols {POU Symbols A/ Symbols

<
EELLERCEY & status chart B Data Block mRCIELIRELIY B Cross Reference | Output Window

s | @  Notconnected

~

Enter comment

In the pop-up window, select the source path where the GSD file is located. If a verification failed dialog
appears, select Yes to continue. After installation, the configuration file information is displayed in the
project.
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Manage general station description files X
Introduction

"GSDML management” allows you to install and delete GSDML files for PROFINET.

Ipoeed] G Ellles STEP 7-Micro/WIN SMART |

GSDMLY2. 434N
[ | GSDMLY2 431NvT

- :25:37 Ok,
4 ‘-I Validation failed. :21:24 Ok

W' E\Project\code\e2Studio\rzn2|
workspace\RZMN2L_FE_Profinet_Couplen,GSDML-V2.43-INVT-FE-PN-2025
1231.xml
Message:

The validation of this GSDML version is not supported, if you import this
GSDML file, some data may not be correct in PROFINET Wizard. Do you
want to continue?

E(M I (M)

Install new GSDEL

E:'\Project\project\GSDMLY, Browse | Delete |

OK |

6.2.2.2 Configuring the PN device name

After completing the physical connection of the module, choose Tools > Find PROFINET Devices > Find
Devices.

NEH& - Project! - STEP 7-Micro/WIN SMART

Text Get/Put Data PROFINET Web
Display Log Server

PID Tune
Control Panel Control Panel Configuration

High Speed Motio
Counter

Optians

| [ e O R N 74

== N
E-G5) Project! ~ | P Find PROFINET Devices x n
2 What's Hew
B cPusTaD 1 |nefc Interface | ress the "Edit" button to change the device name of the selected
-1 Program Black [Realtek PCIe GbE Famiy Centraller. TCPIP. Auto. 1 =~ I device, Press the "Flash Lights” button to continuously fizsh device
Symbol Table LEDs to visually locate a connected device.
153 Staus Chnt ZIPROFIET Device MAC Address
31 Data Black — |=@wT [E4:73:05:06:90:8C Flash Lights
2] System Black (=] 192.168.0.2 ("
[ Cross Reference IP Address
B Commurications 192 168 . 0 . 2
7 Wieands
A= Tools Subriet Mask
@ Instructions 2 | Enf li255 255 255 0
(2l Favorites
Bit Logic Default Gateway
ek [0 2
{1 Commurications — 2L IRUR
Compars Device Name (Chinese, ASCII characters'a'-'Z, '0'-'),"." and '
o] Comvert . should not start with number, ", *, or ‘port-n{n=0..9Y, should
= notend with " or )
Counters
Floating-Paint Math [feon Edit
(21 Integer Math
et T Convert name: fepn
Logical Operations

v
Move < I Find Devices | >
8] Prooram Control |

(8] Shift/Rotate

String Close

Table -

& Timers & | Var Typ | Data Typ  Comment

5] PROFINET W 4 > Jabled ASystem Symbols APOU Symbols ols >

<
] variable Table i —Kats

Libraries

Reference B2 Output Window

[EELITIRCIS B status chart B Data Block

INS Mot connected

Select the refreshed PN coupler device (the device can be located by pressing the Flash Lights button), click
Edit, enter the device name, and click OK.

#Note: When Flash Lights is selected, the corresponding coupler RUN/ERR/SF indicators flash
simultaneously.
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Find PROFINET Devices *

Communication Interface Press the "Edit” button to change the device name of the selected

|Realtek PCIe GbE Family Controller, TCPIP. Auto, 1 j device. Press the "Flash Lights™ button to continuously flash device
LEDs to visually locate a connected device,

| Z] PROFINET Device MAC Address

E-{Z] T |E4:73:05:06:90:3C Flash Lights
-8 192.168.0.2 (fepn)

IP Address

152 .168 . 0 . 2

Subnet Mask
255 .255 .255 . 0

Default Gateway
192 .68 . 0 . 2
Device Name (Chinese, ASCII characters 'a'-'2', '0'-'9, " and -

; should not start with number, ", -, or ‘port-n{n=0..9}', should
not end with *."ar ')

o

Convert name: fepn

Find Devices
Cloze

6.2.2.3 Performing network configuration

Add a coupler: Choose Tools > PROFINET, select Controller, enter the PLC network port information, and

click Next.
(F\ DEH&)* — Project] - STEP 7-Micro/WIN SMART _

Edit  View  PLC

Nt N b o e
Y BN N e [

High Speed Motion PID  PWM  Text Get/Put Data | PROFINET | Web
Counter Display Log Server

Bom R

Motion PIDTune  SMART Drive Find PROFINET Certificate
Control Panel Control Panel Configuration = Devices  Management

Options

A

PROFINET Config Wizard X
Main
N PROFINET network }
efmlErEN=l Controller(CPU ST40_plc200smar| Introduction I -
-0 Project] -~

: -2 Whal's New “This wizard alows you to configure a PROFINET network step by step. The PROFINET configuration is generated and stored in

8 CPUST40 the project, which can be downloaded to the PLC together with the project.
{11 Program Blo
{3 Symbol Tabl
A3 Status Chart
{1] DataBlock. FIC Role

15l System Bloo
A Cross Refers] Select a role for the PLC.

B Communicati ¥ Controlk
] Wizards —

I” 1-Deviee

] Instuctions
5] Favorites =
3H] Bit Logic
{23 Clock

[ Commurica] Ethernet Port Communication

{2] Compare & SendClock: [1.000 v| ms
(23] Convert
g;nur"tevl PAddress: | 192 . 168 . 1 . 100 StartUp time: [ 10000 ms
=] Floating P
% Integer Math SubnetMask: | 255 , 255 , 255 . 0
4] Interupt
gmgma\ﬂuel DefaultGateay: | 192 . 168 . 1 . 1| ¥
{3l Mave >
28] Program Cor Station Name: [plc200smart

{21 Shift/Rotate

[aE] Sting
{=3] Table
(&1 Timers
{2 PROFINET 2
1] Libraries

SR l

Drag the FE-PN device into the device table and configure the device name and IP address.
There are two methods to set the FE-PN device name.

®  SetviaaDIP switch. When the DIP switch is set to a non-zero value, the device name set via the DIP
switch takes effect. For example, if the DIP switch is set to 129, the device name is fepn129.

®  Setviathe STEP 7-MicroWIN SMART. When the DIP switch is set to 0, the device name set via the STEP
7-MicroWIN SMART takes effect.
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#Note: The set PROFINET device name must be consistent with the device name as set in section 6.2.2.2
Configuring the PN device name. When PN communication is established, devices match by device name. If
device names are not consistent, devices cannot be recognized.

PROFINET Configuration Wizard >
PROFINET network - Hle200smatt Catalog
[ Controller(CPU ST40_plc200smart) [=) PLC 57-200 SMART
&-[F FE-PNVL.0.0-fepn | 192.168.1.100 CPUSR20
[E] FE-PN(D) ] [ -~ CPU SR30
[E] Completion = CPU SR40
CPU SRE0
fepnlFE-PNY1.0.0) -~ CPUST20
CPU ST30
- CPU 5T40
~CPU ST60
= PROFINET-IO
B-1/0
ERUT

INVT FK1200 PN Coupler
PN IO System

The device table lists all devices that are currently configured For this PROFINET network. =] erje
You can add devices from the device catalog tree on the right. ~FEPNVL.0.0

Device table

FEPNV L.0.0 = I |

2

3 Article no.: 0x16316001

4 Version:

5

6 GSDML-V2,43-INVT-FE-PN-20250813.3ml

7

8 Description:

a By GSDML-¥2,43-INVT-FE-PN-20250813. xml

FE-PN, standard, MRP, shared device

Add Delete

<Provs ||tz Conce
<

Add modules: Choose modules on the right, click Add or drag to add to the table. After you add the modules
based on the actual configuration, click Next to configure the modules in order. The module configuration
window can also be accessed by clicking directly on the module on the left.

PROFINET Configuration Wizard X
PROFIMET netwark FEPNV1.0.0
0] Controler(CPUST40_plc200smart) | Click the "Add” button te add a module for this device. BJ-Head module
B[ FEPNVL.0.0-fepn | FEPN
[ FEPNE) _ Index ModukeName Submodule Name Slot Subsiot PNl StatAd Input Size (B NG Star ~ EJ-Modue
s IO GED - | e
[0 FE-8ADV(S) |- Part] 03276301 ! Eﬁj
FE-2DA(S) e[ |- Port2 03277001 .. = FE-TC
[ FE-4ADM(5) il FE-4PT 1 128 16 - Submodle
[0 FE-1500D(7) B [ |2 FE-TE 2 144 16
B FE-0150(E) 23 [Femn 3 180 1
: FEEESngﬁ)u) 8 [ |4 |FEsaDv 4 176 16
[ FE-08D8N(11) @[ |5 [FEapa 3 28
~[E] Completion L [ |8 FE-44DM E 152 16
[ |7 |FE-E0mD 7 208 2
gz [ (s |FEODIEN 8 136
3 [ |8 |FE0IER 3 138
14 [ [0 | FE-DR0SP 10 210 1 140
15 [T 11 |Fe-os08n 11 21 1 141
B[ |- 12
17 - 13 Artide no.:
B |- 14
. - 15
0, |- 18
Bl [ |- 17 Description:
2l |- 18 The supported firmware version are V02,05,
aaal | 19 he V02,06 and later,
< >
4 channel PT temperature sampling module
= 4 Update Time (ms) 400 v Data Hold 3 -
< Previous Next > Generate Cancel
) | e | e | o |

6.2.2.4 Module configuration parameter

Using FE-4ADM as an example, select the corresponding module on the left, modify the configuration
parameters, and click Generate.
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PROFINET network
B Controller(CPU ST40_pic200smert) | This page allows you to configure each submodule of the selected modue.
&[0 FEPNVLO.0-fepn

i[E FEPN(D)
[0 FE-4PT(1) FE-4ADM
@ FE4TC(2)
{..[ FE-8ADI(3)
L[ FE-ADV(4)
1[0 FE-4DA(5) channel 0
[0 FE-4ADM(5)
.-[0 FE-1600D(7) Channel Ensble [#
| [ FE-0018N(3)
L0 FE-0016P(3) .
{.[F] FE-0808P(10) Dverrange Detection Enable [
[ FE-080BN(11)
[ Completion

Configuration Parameters "~

Enhanced Filtering Enable [~

Conversion Code Ranze [\~ 7pqgja(27cas ~ 27648) =)
Comrersion Simal e [0~ 107 =]
Filter Parameter [ o

channel 1

Channel Enable [7
DOverrange Detection Enable [

Enhanced Filtering Enable [~

Conversion Code Bange [in~ p7pagorl2eds~2reds) x|

< Previous Next > Generate Cancel
<

>

6.2.2.5 Module process data

Read and write module process data via the | and Q addresses assigned in STEP 7-MicroWIN SMART. For
detailed module process data descriptions, see the "Software user interface" table of the respective module
in section 5.5 1/0 module.

PROFINET Configuration Wizard b4
PROFINET network FE-PNV1.0.0
[0 Controller(CPU 5T40_plc200smart) | £lick the "Add” button to add a module for this device. - Head module
(= [0] FE-PNV1.0.0-fepn tLFEPN
i[O FE-PND) Index ' Module Name  Submod..  Slot Subslot | PNI Startéd..  Input Size (.. PNO Stat 4. Output Size [ |~ Module
U8 e L 0 e bt modse
B ol lodule
B EE::;E%) i - litikzp || OEAETRD © [l FE_Temp_Module
FE-8ADV(4) . - ol DA o i Submodue
FE-4DA(S) - Poni2 03277041 ..
[0 FE-4ADM(E) 51 FE-4PT 1 128 16
[0 FE-16000(7) 6ol2  |FEeC 2 144 16
Ili N :Zg(f;) P E G 3 180 16
FE-08088(10) B¢ FE-BADY 4 176 16
.. [ FE-QR0BN(LL) Lo 5 FE-4DA 5 128 f]
[ Completion l B FE-44DM B 182 16
K FE-16000 7 208 2
az s FE-O0TEN & 136 2
SERE] FE-O0TER E] 133 2
14 10 FE-803R 10 210 1 140 1
0511 |FE-DSO0EN 1 211 1 14 1
i - i
. iE]
g 14
AL 18
™ 16
™ 7
22 18
ET T4 v
€ 3>
4 Update Time (ms) 4.00 - Data Hold 3 -
< 3 < Previous Next > ’m‘ Cancel ‘

As shown in the preceding figure, for the FE-0808N module in slot 11, the | address is 211 and the Q address
is 141. According to the "Software user interface" table in section 5.5 I/0 module, address %IB211
corresponds to module input data IB0, and address %QB141 corresponds to module output data QBO.

Type Name Type Default Description
. . IBO Filt uint8_t 3 [0, 255], unit: 1ms, e.g. 3=3ms
Configuration
. Q00-QO07 output mode
parameter QB0 Out Mode uint8_t 0 .
Bit0: Q00 output mode
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Type Name Type Default Description
Bit1l: Q01 output mode

Bit7: Q07 output mode
0: Output preset; 1: Hold output

QBO Preset Value uint8_t 0 Q00-QO07 output preset values
Input data IBO uint8_t - 100-107 sample values
Output data QBO uint8_t - Q00-QO07 output values

6.2.2.6 Retrieving module fault status

When a power supply fault occurs on 0808DN

Click PLC under the PLC directory, and click the PN device name fepn. You can monitor the module status
faults, and corresponding fault information is also available in Event logs and PROFINET alarms.

Special memory: When the 11th 0808N module has a power supply fault, SMB1800 = 16#82 and SMB1809.3 =
1.

SMB1800-SMB1939: PROFINET device status

The SMB1800-SMEB1935 section indicates the status of 10 device or cyclic data if a S7-200 SMART CPU works as a controller.

SM address Description

SMB1800 to SMB1807 Every byte indicates the status of each PROFINET device.
s 0x00: Not configured.
« Ox80: OK.
+ 0x81: Not connected. (The controller cannot connect with the device.)

+ 0x82: Diagnosis. (An alarm is reported.)

SMB1808 to SMB1871 Alarm status of each module. SMB1808~SMB1815 has 64 bits, which shows the alarm status of the device #1 (Device
Number =1). 0 is "OK", 1 is "Error".

For example, SM1808.0 indicates the first module status of the first device. SM1816.0 indicates the first module status
of the second device.

SMB1872 to SMB1935 10 data status of 10 device module. SMB1872~SMB1879 has 64 bits, which shows the alarm status of 10 data in the
device #1 (Device Number =1). 0 is "OK", 1 is "IO data error”.

For example, SM1872.0 indicates the first module 10 data status of the first device. SM1880.2 indicates the third
module 10 data status of the second device.

After clearing the module fault, the errors in fepn and PRIFINET alarms are cleared; the event log remains
unchanged; the error value in the special memory is set to zero.

When the PN device is disconnected

Click PLC under the PLC directory, and click the PN device name fepn. You can monitor the device status
faults and corresponding fault information is also available in Event logs and PROFINET alarms.
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7 Ttools-10 operating instructions

7.1 Overview
This chapter describes the use of the host commissioning tool to ensure stable and reliable operation of the
I/O system, and to facilitate rapid identification and resolution of issues during commissioning and

operation. This content is intended for commissioning engineers, system integrators, and maintenance
engineers with basic knowledge of automation systems.

7.2 Coupler series selection

i‘u

() Flex series (@) FlexEco series

When starting the software, select the corresponding option for the coupler series to be connected, and
click Next to load the interface for that series.

The switching function of the coupler M key is described as follows:
Procedure for entering the host configuration mode:

Method 1 Press and hold the M key before power-on. After the power-on, release the M key when all
indicators (except the Power indicator) flash simultaneously to enter the host configuration
mode.

Method 2  After the coupler is operating normally, press and hold the M key until all indicators (except
the Power indicator) flash simultaneously, then release the key to enter host PC configuration
mode.

How to enter the normal mode:
Method1  Power on without pressing the M key. The normal mode is entered.

Method2  There are two ways to enter the normal mode from the host configuration mode: one is to
re-power on without pressing M; the other is to press and hold M until all status indicators
(except the Power indicator) flash simultaneously, then release the key so that the coupler
performs a software reset and enters the normal mode.

To enter the TTools-10 configuration mode from the normal mode, refer to the procedures described above
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for entering the host configuration mode.

7.3 Module identification and project configuration

7.3.1 Creating and opening a project

[ Creating a project
Step 1 Click New Project in the menu bar. The New Project window is displayed.

Step 2 Enter the project name and select the save path, and click OK. A project is created.

¥’ Ttools-10 vi.i.0s

= File H Save Project & Download Project QDeviceScanning | ™ b |=‘!Firmware Upgrade [ Operation

Installation Information =

' Mew Project - X

* Project Name:

MNewPraject
* Save Path:
|C:\UsBrs\Administrator\Dmcuments | Select
Base Information — mm Settings  — 10 ¢

[ Opening a project

Step 1 Choose File > Open Project.

P
W’ Ttools-10 vii0s
— File [E3 New Project [B) save Project ;.‘[ Download Project Q Dev

| +| New Project : :
Installation Information =

Save W

E Save As

“h""h__

Base Information — EEEUTTTELTNEE
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Step 2 In the dialog that appears, select the project to open and click Open to load the project.
§’ Ttools-10 viios
File New Project [B) Save Project ;‘A Download Project '-Q Device Scanning | N U | ﬁ Firmware Upgrade [ Op:

Installation Information

¥ Open X

Ttools-10 v1.0. A A
unuueas

Untitled4
Untitled5
= Untitled6
Untitled7
Untitled8
Untitled9
Untitled10
Untitled11
Untitled12
Untitled13
Untitled14

v T ScanNewProject.invtpr)

..

Z& OneDrive

U ]

B> eG

106 KB v

FileName: l ScanNewProject.invtprj v ] (~.invtprj) v

Cancel

7.3.2 Module scan and configuration verification

Click Device Scanning. In the Device Scanning window, select the network adapter connected to the
coupler, then start scanning for devices. Currently, only a single-coupler configuration is supported. After
the device IP address is discovered, connect to the corresponding device. If the connection is successful, the
corresponding area is displayed in light green. Then click Get Config. The coupler and I/0 module can be
loaded.

W’ Ttools-10 viz.oo

File New Project [&) Save Project "‘t Download Project & Device Scanning ™Jd =& Firmware Upgrade [BL Operation Log | i-iA‘ Language @

v i l [ Device Repc
Connect 24V power Connact the coupler to the Selaot the corrasponding network gay Double click the IP and port
computer using & network cable card that needs te be conmected you want to connect to
Step 1 Step 2 Step 3 Step 4
Choose NIC | LI () v | Seammine input modi £y TP
=-Getway cornected(192,168.1.26:10001]
Double click on 12,1681, 26710001 [001122354455] " (¥10000)!
the TF conmction @ Get Config
slot Module Name odule Nusber  Jerdrare Software @
version version
» 016315000
FE~FT 0x16316046 Y100
0x16316043 V100

1
2 FE-4DA
3

FE~4DA

0x16316043

Process Monitor
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After the scan is complete, you can click the Load button to load it into the project, thereby creating a
project that can be saved and facilitating subsequent operations such as parameter editing and download.

' ¥’ Ttools-10 visos — ) [l >
’ — File New Project [&] Save Project 5‘4 Download Project Q Device Scanning | N | &8 Firmware Upgrade @ Help Tip
| [ Newproject1.30.1 -
’ v & FEEC ' e E Device Repository
~ Adapters A
1:FE-0016N FE-EC
| 2:FE-0808P FE:PN
~ Digital Modules
[ 3:FE-0808N cEi
‘ 4FE-4ADM FE-0016°
FE-0016N
| 5:FE-8ADV FE-0808P
~ Analog Modules
FE-4ADM
FE-8ADV
FE-4DA
; ) = ~ Temperature Module
Consumption: 7.32W Size: W*H*D=100*105*35(mm) &t x1 FE-4PT -
| >
Base Information —  Configuration Parameters — Network Settings — 10 Address Mapping — 5
Names Settings Monitors
| Module Name FE-8ADI -
i Module Number 0x16316042 -
| Vendor Shenzhen INVT Electronic Co.,ltd
Device Description Analog input; 8 channels; Current signal; Distr... -
‘ Current Consumption 160 =

’ Module Information - &
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7.3.3 Module management

[ Adding a module
To add a module, double-click the corresponding module in the device library or drag the module into the
software view.
W’ Ttools-10 visos —a x

— File New Project 3] Save Project & Download Project Q Device Scanning | I~ S \ =‘! Firmware Upgrade @ Help Tip

ﬁ NewP oject 3.0 Installation Information
2 [FE= FE- E Device Repository

~ Adapters

1:FE-0016N FE-EC
2:FE-0808P FE-PN
~ Digital Modules
3:FE-0808N FE-1600D
4FE-4ADM EE-0016P
S:FE-BADV T 5
6:FE-BADI FE-0808N
~ Analog Modules
FE-4ADM
FE-BADV
FE-8ADI
FE-4DA
. . — ~ Temperature Module
Consumption: 7.32W Size: W*H*D=100%105*35(mm) L | FE-4PT o
< >
Base Information =  Configuration Parameters — MNetwork Settings — 10 Address Mapping — =
Names Settings Monitors
Module Name FE-EC -
Maodule Number 0x16315000 -
Vendor Shenzhen INVT Electronic Co.,ltd -
Device Description EtherCAT Communication Adapter -
Output Current 2500 -

Module Information -- —
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[ Adjusting module order

When a module is selected in the project tree, the module order can be adjusted using the Up and Down

arrow keys.

When a module is selected in the installation information configuration window, the module order can be
adjusted using the Left and Right arrow keys or using the right-click shortcut menu.

‘ﬁ" Ttools-10 vizos
= File

[ NewProject1.3.0.1

v FE-EC & roec

1:FE-0016N
2:FE-0808P
3:FE-0808N
4FE-4ADM
S:FE-8ADV
6:FE-BADI
Consumption: 7.32W
Base Information  —
Names
Module Name
Module Number
Vendor
Device Description
Qutput Current
Module Information
[ Deleting a module

New Project H Save Project L"A Download Project Q Device Scanning \ A~ N7 | g‘! Firmware Upgrade

Installation Information

— 0 X

@ Help Q] Tip

Size: W*H*D=100*105*35(mm)
Configuration Parameters — Network Settings
Settings

FE-EC

0x16315000

Shenzhen INVT Electronic Co.,ltd
EtherCAT Communication Adapter
2500

[ Device Repository

~ Adapters ~
FE-EC
FE-PN

= Digital Modules
FE-1600D
FE-D016P

FE-0B08P
FE-0808N

« Analog Modules
FE-4ADM
FE-BADV
FE-8ADI
FE-4DA

= Temperature Module

FE-4PT v
€ >

I

10 Address Mapping  — =

Manitors

When a module is selected in the project tree, the module can be deleted using the keyboard Delete key or

using the right-click shortcut menu.

When a module is selected in the installation information configuration window, the module can be deleted

using the right-click shortcut menu.

fﬁ" Ttools-10 visos — O X
= File New Project H Save Project L‘A Download Project Q Device Scanning |@ @ ‘ ',;! Firmware Upgrade P QOperation Log ‘ !EA Language @ Help g Tip
[l NewProfect13.05 Installation Information = / e .

— Device Repositol
v ECT FE-EC W reec =] pository
~ Adapters ~
1FE-0016P FE-EC
2FE-0016N FE-PN
~ Digital Modules
J:FE-0B0BP FE-1600D
4:FE-0B0BN FE-0016P
FE-Q016N
S:FE-4ADM FE-0808P
FE-0808N

6FE-BADYV

Consumption: 7.25W

Size: WHH*D=100*105*35(mm})

« Anslog Modules
FE-4ADM

i |

Configuration Parameters Wiring Diagram  —  Network Settings — 10 Address Mapping —  Process Monitor —  log — =
D

Channel 0 Channel 1

Enable Over Range Postfiter | Config Mode: -10~10v ~ ‘ Enable Over Range Post filter | Config Mode: -10~10v v

|Conversian range: -20000~20000 v \ Filter 8 3 a-~255 |Conversion range: -20000~20000 v ‘ Filter 8 H ~255)

Channel 2 Channel 3

Ensble | Over Range Post filter | Config Mods: -10~10v M Enable | Over Range Postflter | Config Modez-10~10v

|Conversion range: -20000~20000 v | Filter 8 $ a~ss) |conversion range: -20000~20000 v | Filter |8 2| (255
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7.4 Parameter configuration and download

[ Editing parameters

After selecting a module or installation information in the project tree, click the Configuration Parameters
tab to edit the module's parameters.

Save the project promptly after completing the edits to prevent data loss.

S’ Ttools-10 vizos — a x
File New Project a Sawve Project ;.g Download Project Q Device Scanning | N | !.-!‘ Firmware Upgrade F Operation Log iiﬁ Language @ Help g Tip
[ NewProject1.3.05 Installation Informmation
— Device Repository
v ECT FE-EC w FE-EC H
~ Adapters ”
1FE-0016P ceec
2FE-0016N FE-PN
~ Digital Madules
FE-1600D
4:FE-0B08BN FE-0016P
FE-0016N
SFE-4ADM FE-0808P
GFE-BADV FE-0B08N
~ Analog Modules
Consumption: 7.25W Size: WHHD=100+105*35(rmrm) 0o FE-4ADM
Configuration Parameters Wiring Diagram Network Settings 10 Address Mapping Process Menitor Log 3
P
Channel 0 Collapse
Filter |3 3 [Mms]
00 Output Status 01 Output Status 02 Output Status 08 Output Status
Holding Holding Holding Holding
© Fresstting | Falce © Fresetting | FalsE © Fresetting | FalcE © Fresetting | FalcE
04 Cutput Status 05 Output Status 06 Output Status 07 Output Status
Holding Holding Holding Holding
© Presetting | FalcE © Presetting | pasE © Presetting | palcE © Presetting | FalcE
.
[ Downloading project parameters

In the project tree, select the coupler to which you want to download parameters. Click Download Project
in the menu bar to download the parameters to the coupler. If the operation is successful, a message box is
displayed.

§° Ttools-10 visos — a8 x
File New Project [& Save Projec ‘." Download Project Q Device Scanning ‘ ™ G ‘ 'ﬂ‘! Firmware Upgrade [BL Operation Log !5,; Language @ Help @ Tip:
[ NewProject1.3.05 Installation Information -
v ECT FE-EC w FE-EC 5 Device Repository
~ Adapters ~
1:FE-0016P .
2:FE-0018N FE-PN
~ Digital Modules
FE-16000
4:FE-0B08BN FE-0016P
FE-0016N
SiFE-4ADM FE-0308P
6:FE-BADY FE-0808N
« Analog Modules

n FE-4ADM
Consurmption: 7.25W Size: WHH*DI=100%105*35(rmrm) =1

Fi

v
Configuration Pararneters Wiring Disgrarm Network Settings 10 Address Mapping Process Moritor Log s
~
Channel 0 Collapse
Filter |2 2| [ms]
00 Output Status 01 Output Status 02 Output Status 03 Output Status
Holding Holding Holding Holding
© Presetting | FaLcE © FPresetting | faLse © Presetting | FaLce © FPresetting | faLse
04 Output Status 05 Output Status 06 Output Status 07 Output Status
Holding Holding Holding Holding
© Presetting | FaLce O Presetting | FaLse © Presetting | Falce O Presetting | FaLse

If the selected coupler is not configured with a connection method, the Network Device Connection
window appears. After configuration, it continues with parameter download; upon successful completion, a
message box is displayed.
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7.5 Firmware management and log monitoring

7.5.1 Coupler and module firmware upgrade

Choose Firmware Upgrade from the menu bar, and select the target device in the window that appears. If
the IP address does not connect automatically, check whether the device is connected correctly and the IP
address is configured in the same subnet. If the device has been configured, the connected IP address is
automatically loaded when the interface is displayed. If the connection is disconnected after being
established, reconnect the device as illustrated in the figure.

§’° Ttools-10 visoo

File &3 New Project [B) Save Project ;'g Download Project Q Device Scanning | N (|, & Firmware Upgrade ) [, Operation Log 15;{ Language ® *
/

[l ScanNewProject - 03 ¥ =
| e e
Choose NIC |BLAS @ v| | Scamning input nodify IF ~ Adapters
1:FE-4PT Getvay connected(192. 163, 1.26:10001] FE-EC
192185711257 10001 [001T22534455] " (VI0000)]
2FE-4DA FE-ON
FE-EIP
3FE-4DA e
" EAPLC_M\IPlc\tools\06Ttools_I0\doc\R&IE A invtbus_slave_app_4pt.bin Select m Digital Modules
FE-1600D
Chackie  Uppradesble Slot Nodule Nane  Mordrare Seftwers ® FE-0016P
() OSFE-EC FE-EC V100 V100 FE-0016N
0 osre~am FE~DA w vioo FE:Qaon
(o) O atre~am FEDA w V100 x1 TiAnelog Module
FE-4ADM
8 sgram Process Monitor
=
D Static W Stauc
IP: 192.168.1.26 IPs

Module firmware upgrade supports batch operation only for modules of the same type. After the upgrade, a
power cycle is required. Module firmware upgrade is performed on the modules connected downstream of
the coupler. Choose Firmware Upgrade > Module Firmware Upgrade from the menu bar. Follow the
prompts to connect the coupler, select the corresponding serial port, and retrieve the physical configuration
for display in the interface.
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7.5.2 Log viewing and updating
[ Viewing logs
Logs record operational events such as parameter changes and module connections.

S’ Ttools-10 visos — @ x

— File New Profect H Save Project ;“ Download Profect Q Device Scanning \ T L | ﬂ Firmweare Upgradé F Qperation Log {5‘} Language @ Help g Tip

[ NewProject1.3.05 Installatien Informatio pe -
. E Device Repository
¥ ECT FEEC Il FE-EC 2025-11-19 10.67:18 278 © Hew Projuct
2025 Add: FE-EC -~

-19 10:57:46 333 v Adapters

1:FE-0016P 19 10:57:48 341 : Add: FE-0O016P FE-EC
-19 10/57:48 346 © Add: FE-OO16N -
-19 10057:45 345 © Add: FE-0806F 3
2FE-0076N -19 10:67:48 357 ; Add: FE-0BOSH e
10:57:50 363 : Add: FE~4AIN ~ Digital Modules
10:57:50 365 © Add: FE-GADV
FE-16000
4:FE-0808N FE-0016P
FE-0016N
SFE-4ADM FE-0808P
BFE-BADV FE-0808N
+ Analog Modules
FE-4ADM

Consurnption: 7.25 1

Configuratien Paramets fonitor = log _— =

Channel 0

Filter |3

00 Output Status

Helding
© Presetting | Fa

04 Output Status

Holding Holding Holding Helding

© Presetling | FaLce © Presetting | False © Presetting | FaLse © Fresetting | False

] Checking for updates

You can find the latest version information online under About Ttools-10.

—

— @ X
ave Project g Download Project B Device Scanning | v |, | § Firmware Upgrade [BL Operation Log | 45 Language (@) nelp [l Tip
Installation Infermation S @ Tteols-10 Help

—
« Adepters

If an update is available, you will be prompted to update. Follow the on-screen instructions to download
and install.

7 Ttools-10 visos - a x
File New Project [B) Save Project & Download Project Q Device Scanning | 4~ .|, e Firmware Upgrade [ Operation Log ='=A‘ Language QJ Tip
[ NewProject1.3.05 L} _’/«-‘ -
v ECT FE-EC 1 /_/.-"' ] Device Repository
= = Adapters -
1FE-0016P o — FE-EC
2FE-0016N ..|' Ttools-10 " AN
(ot ] ) -

o ~ Digital Madules
3FE-0808P ke Tenap

Copyright © 2002~2025 by INVT company. All rights reserved.

4FE-0B0BN FE-0016P

FE-0016N

SFE-2ADM 200008

6FE-BADV FE-080EN
« analog Modules

FE-440M

o

FE-8ADV
Initor Log 3

»

o

Holding Halding Holding Helding
© Presetting | Fais © Presetting | Faisk O Presetting  rais © Fresetting
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7.6 Online monitoring and signal diagnostics

7.6.1 Starting and exiting online monitoring

Starting online monitoring

Right-click the coupler in the project tree and choose Online to start online monitoring.

[ NewProject13.05

W’ Ttools-10 visos

— File

1TFE-0076P
2:FE-0016N
3:FE-0808P
4:FE-0808N
SFE-4ADM
6:FE-8ADV

New Project [ Save Project

Installatio

Communication settings

Dowmtead to Device

Export EDS

Move Up

Mowve Down

Rename

Copy Ctrl+C

Paste Ctrl+V

Delete Delete
Consumptii
Configurati

If no communication is established for the device, a connection dialog box appears for you to set the

connection type.

¥’ Ttools-10 visos

File New Project [ Save Project gy Download Project £ Device Scanning | 4\ |, | &8 Firmware Upgrade [, Operation Log | & Language

[@ ScanNewProject
> EP FK1300
v EP [Online] FE-EC

1:FE-0016P

2:FE-0016P
3:FE-0016N
4:FE-0016N
5:FE-0016N
6:FE-0016P

Installation Information

& Fe-EC [Online]

Consumption: 9.14W

"

-}
-
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o

!:';a;:ag:::m
i
CRERREEEEE, |
35555550 A
CEEREEEEEE, 1
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Size: W*H'D=162.5*105"95(mm)

Base

Wiring Diagram

Network Settings

@ nelp [

EJ Device Repository

~ Adapters
FE-EC

~ Digital Modules
FE-1600D
FE-0016P
FE-0016N
FE-0808P
FE-0808N

~ Analog Modules
FE-4ADM

chl FE-8ADV

Input:

name

Cnt Status
Forward tur...
Reverse Flag
Overflow flag
Underfiow flag
L0 Latch Done
L1 Latch Done

Cntval

Cnt Latch0 Val

CntLatch1 Val

Vaiue DataType
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unt16
bit

bit

bit

bit

bit

bit
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10 Address Mapping @_
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After selecting the module to monitor, you can view the corresponding actual values in the Value column.

¥ Ttools-10 visos -
File [E3 New Project [ Save Project g Download Project ¥Q Device Scanning | 4\ |, | & Firmware Upgrade [@, Operation Log | &} Language ® welp [

Installation Information

P re-EC (online]

@ ScanNewProject

> EP FK1300 [ Device Repository

” ~ Adapters
P lgm’! -
4 ~ Digital Modules
1:FE-0016P e . - FE-1600D
-4
2:FE-0016P e he e fe-0016p
& 24 ==== TEO0IEN
3:FE-0016N nj -5 #¥ FE ¥6 50 FE-0808P
. FE PP P PE P
4:FE-0016N B-F¥ 7 ¥F ¥6 &§ FE-0808N
i UE|FY FRVE FE FRUY I ¥V I A ~  Analog Modules
e e
-FE- FE-4ADM
SFE-0016N Consumption: 2.14W Size: W'H'D=162.5"105"95(mm) x1 FE-BADV
6:FE-0016P -
Base Inf Configurati Wiring Disgram Network Settings 10 Address Mapping @
Input:
name Value DataType
Erld 3 ’ uint15
T
[ Exiting online monitoring

Right-click the coupler/module in the project tree and choose Offline to stop online monitoring.
§’ Ttools-10 vis.os

- File New Project H Save Project a Download Project Q Device Scanning \ N Q, \ I'!

Installation Information =
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@ ScanNewProject
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Delete
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Wiring Diagrar

DataType

7.6.2 Data reading and signal verification

In online mode, select the module to view the real-time status values of input and output.

¥ Ttools-10 vizos =

File [E3 New Project [ Save Project g Download Project ¥ Device Scanning | /N |, | &8 Firmware Upgrade [ Operation Log | 4} Language (@ Help [

[ ScanNewProject

Installation Information

> EP FKI300 P re-£C (Online)

[ Device Repository

A ~ Adapters
v EP [Online] FE-EC FE-EC
~ Digital Modules
1:FE-0016P FE-16000
x fad A
2:FE-0016P 7 FE-0016P
» FE-0016N
3:FE-0016N g Shibriont
4FE-0016N - FE-0808N
S:FE-0016N okt ~  Analog Modules
FE-4ADM
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Base ; c Wiring Diagram Network Settings 10 Address Mapping @_
Input:
name Value DataType
0o Cnt Status ] unt16
Forward tur... |0 bit
ReverseFlag |0 bit
Overfow fag 0 e
*-——
Underflow flag |0 bit
L0 Latch Done 70 bit
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7.7 Typical commissioning cases

[ Case 1: The system cannot enter the OP state after module replacement

Symptom:

After a DO module is replaced, the communication coupler RUN indicator flashes after system startup, and
the system fails to enter the OP state.

Troubleshooting process:
1. Checking object dictionary 0xFO50 shows that the actual identification code of slot 1 has changed.

2. Theidentification code is compared with the 0xF030 identification code configured on the master, and
a mismatch is found.

3. Check whether the module model has been replaced.

Solution:

®  Rescan the module configuration on the master.

® Verify that the identification code has been updated.

®  Write the new configuration identification code to 0xF030.

® Download the configuration and perform a power cycle.

B Case 2: Incorrect module order results in configuration validation failure
Symptom:

After the project is downloaded, the system reports an error. The communication coupler SF indicator
flashes, and the module operation fails.

Troubleshooting process:

1. Check object dictionary 0xF050 and verify that the identification code order of the modules in slots 2
and 3 does not match the expected configuration.

2. Check whether the actual installation order is inconsistent with the configuration in the master project,
indicating that the module positions are reversed.

Solution:
® Remove the modules and adjust their physical order to match the project configuration.

® Ensure a one-to-one correspondence between the slot positions and the configuration indices
(0xF030).

® Restart the coupler, after which the system successfully enters the OP state.
[ Case 3: Module scan failure results in an empty identification code
Symptom:

The master fails to scan the modules. The log indicates that identification codes are missing for some slots,
and the corresponding sub index values in object dictionary 0xF050 are 0x00000000.

Troubleshooting process:
1. Checkthe connection status of the downstream modules connected to the communication coupler.

2. Check the power supply output and find that the supply voltage is below 18V, preventing the modules
from powering on properly.

3. Replace the power supply, after which normal operation is restored.

Solution:

®  Ensure that the power supply output is =2 24V and remains stable.

® Power on the system again, allowing the identification codes to be automatically written to 0xF050.

Rescan the modules on the master and update the configuration.

202601 (V1.0) 130



FE Series 1/O System User Manual

Troubleshooting

8 Troubleshooting

For the method of retrieving module faults, refer to the respective master station fault retrieving sections in
chapter 6 Coupler use instructions.

8.1 Common faults and solutions

Fault
Fault code .
code ] Fault type Solution
) (hexadecimal)
(decimal)
General module fault
) . Check whether the network configuration
Module configuration . . .
1 0x0001 corresponds to the physical configuration of
fault
the module
Check whether the module parameter
Incorrect module . . .
2 0x0002 . settings are correct; reconfigure as described
parameter setting )
in the manual.
Measure the supply voltage at the module
3 0x0003 Module output port output port to check whether it is normal.
power supply fault Check whether the power supply module or
the wiring is loose or disconnected.
Check whether the load connected to the
4 0x0004 Module output fault module output port exceeds the rated
specifications.
Parameter configuration fault
Check whether the parameter settings for
Incorrect parameter o .
18 0x0012 ] channel 0 are within the permissible range;
setting for channel 0 ) . .
reconfigure as described in the manual.
Incorrect parameter Same as above; check the parameter
34 0x0022 . . .
setting for channel 1 configuration for channel 1.
Incorrect parameter Same as above; check the parameter
50 0x0032 . . .
setting for channel 2 configuration for channel 2.
Incorrect parameter Same as above; check the parameter
66 0x0042 rrectp © as anove; P
setting for channel 3 configuration for channel 3.
Incorrect parameter Same as above; check the parameter
82 0x0052 . . .
setting for channel 4 configuration for channel 4.
Incorrect parameter Same as above; check the parameter
98 0x0062 . . .
setting for channel 5 configuration for channel 5.
114 0x0072 Inco.rrect parameter Sam.e as al?ove; check the parameter
setting for channel 6 configuration for channel 6.
Incorrect parameter Same as above; check the parameter
130 0x0082 . . .
setting for channel 7 configuration for channel 7.
Output fault
Measure the output terminal voltage/current
of channel 0 to check whether it is normal.
20 0x0014 Output fault on channel 0
P Check whether the load is short-circuited
(resistance too low) or open-circuited
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Fault
Fault code )
code . Fault type Solution
) (hexadecimal)
(decimal)
(disconnected).
Same as above; check the output of channel
36 0x0024 Output fault on channel 1 1 v utpu
Same as above; check the output of channel
52 0x0034 Output fault on channel 2
Same as above; check the output of channel
68 0x0044 Output fault on channel 3 3
Same as above; check the output of channel
84 0x0054 Output fault on channel 4 4 v utpu
Same as above; check the output of channel
100 0x0064 Output fault on channel 5 5
Same as above; check the output of channel
116 0x0074 Output fault on channel 6
Same as above; check the output of channel
132 0x0084 Output fault on channel 7

7.

Signal source open-circuit

fault

Signal source open circuit

Check whether the physical connection of the
signal source (such as sensors or input

fault on channel 7

21 0x0015

fault on channel 0 devices) for channel 0 is secure, and eliminate

any open-circuit conditions.

Signal source open circuit|Same as above; check the signal source for
37 0x0025

fault on channel 1 channel 1.

Signal source open circuit|Same as above; check the signal source for
53 0x0035

fault on channel 2 channel 2.
69 0x0045 Signal source open circuit|Same as above; check the signal source for

fault on channel 3 channel 3.

Signal source open circuit|Same as above; check the signal source for
85 0x0055

fault on channel 4 channel 4.

Signal source open circuit|Same as above; check the signal source for
101 0x0065

fault on channel 5 channel 5.

Signal source open circuit|Same as above; check the signal source for
117 0x0075

fault on channel 6 channel 6.

Signal source open circuit|Same as above; check the signal source for
133 Ox00g5 | enarsourceopen crel Ve 'ghat sou

channel 7.

Sampling signal out-of-range fault

Sampling signal limit

Check whether the sampling signal of channel
0 exceeds the maximum or minimum input

exceeding fault on

22 0x0016 ding fault
X iﬁ;iielln(? autton value permitted by the chip. Adjust the signal
source or the attenuation circuit accordingly.
S ling signal limit
amp |r1g Signatfimi Same as above; check the sampling signal of
38 0x0026 exceeding fault on
channel 1.
channel 1
Sampling signal limit Same as above; check the sampling signal of
54 0x0036 exceeding fault on channel 2.
channel 2
20 0x0046 Sampling signal limit Same as above; check the sampling signal of

channel 3.
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channel 7

Fault
Fault code .
code . Fault type Solution
) (hexadecimal)
(decimal)
channel 3
Sampling signal limit Same as above; check the sampling signal of
86 0x0056 exceeding fault on channel 4.
channel 4
Sampling signal limit Same as above; check the sampling signal of
102 0x0066 exceeding fault on channel 5.
channel 5
Sampling signal limit Same as above; check the sampling signal of
118 0x0076 exceeding fault on channel 6.
channel 6
Sampling signal limit Same as above; check the sampling signal of
134 0x0086 exceeding fault on channel 7.

Sampling signal overrange (upper limit) fault

Sampling signal
measurement upper limit

Check whether the sampled value of channel
0 exceeds the configured upper limit. Adjust

exceeding fault on
channel 7

23 0x0017 . .
exceeding fault on the measurement range or the signal source
channel 0 output accordingly.
Sampling signal
measurement upper limit [Same as above; check the sampling signal of
39 0x0027 .
exceeding fault on channel 1.
channel 1
Sampling signal Same as above; check the sampling signal of
measurement upper limit [channel 2.
55 0x0037 .
exceeding fault on
channel 2
Sampling signal Same as above; check the sampling signal of
- 0x0047 measur’ement upper limit |channel 3.
exceeding fault on
channel 3
Sampling signal Same as above; check the sampling signal of
measurement upper limit |channel 4.
87 0x0057 .
exceeding fault on
channel 4
Sampling signal Same as above; check the sampling signal of
measurement upper limit [channel 5.
103 0x0067 .
exceeding fault on
channel 5
Sampling signal Same as above; check the sampling signal of
119 0X0077 measur.ement upper limit [channel 6.
exceeding fault on
channel 6
Sampling signal Same as above; check the sampling signal of
measurement upper limit |channel 7.
135 0x0087

Sampling signal underrange (lower limit) fault
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Fault
Fault code .
code . Fault type Solution
) (hexadecimal)
(decimal)
Sampling signal Check whether the sampled value of channel
24 0x0018 measurement lower limit |0 is below the configured lower limit. Adjust
exceeding fault on the measurement range or the signal source
channel 0 output accordingly.
Sampling signal
measurement lower limit |[Same as above; check the sampling signal of
40 0x0028 .
exceeding fault on channel 1.
channel 1
Sampling signal Same as above; check the sampling signal of
measurement lower limit |channel 2.
56 0x0038 .
exceeding fault on
channel 2
Sampling signal Same as above; check the sampling signal of
7 0x0048 measur'ement lower limit |channel 3.
exceeding fault on
channel 3
Sampling signal Same as above; check the sampling signal of
measurement lower limit |channel 4.
88 0x0058 .
exceeding fault on
channel 4
Sampling signal Same as above; check the sampling signal of
measurement lower limit |channel 5.
104 0x0068 .
exceeding fault on
channel 5
Sampling signal Same as above; check the sampling signal of
190 0x0078 measur'ement lower limit |channel 6.
exceeding fault on
channel 6
Sampling signal Same as above; check the sampling signal of
measurement lower limit |channel 7.
136 0x0088 .
exceeding fault on
channel 7
Hardware fault
Module hard fault -
257 0x0101 © u ¢ hardware fad Contact the manufacturer.
SPI timeout
Module hardware fault -
258 0x0102 Output Ready not Contact the manufacturer.
asserted
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9 Inspection and maintenance

9.1 Daily inspection and regular maintenance

The machine internal components will become aging due to the influence of environmental temperature,
humidity, dust, vibration and other factors, which causes the potential failure or shortens the service life.
Therefore, to extend the machine service life and prevent safety hazards, daily inspection and regular
maintenance are required.

Check item Content Method
Daily inspection: Recommended on each day.

Whether the ambient temperature, humidity,
vibration, dust, gas, and oil are too great, and|Visual inspection and

Ambient whether there is condensation or water droplets|instrument measurement
environment inside and outside the machine

Whether there are foreign matters, such as tools, or

Visual inspection
dangerous substances placed nearby P

Multimeter or voltage

P [t Check wheth ly voltage is ab L
ower voltage eck whether supply voltage is abnorma meter

Whether display is clear Visual inspection

Indicator Whether some characters or fields are displayed
incompletely

Regular maintenance: Recommended on a quarterly basis, especially in harsh environments
such as with dust, oil, or corrosive gases. Before regular maintenance, cut off the power and
wait at least 15min.

Visual inspection

Check whether the DIN rail fixing clip is loose. Visual inspection

Check whether the machine is deformed, cracked, or
damaged, or the color changes due to overheating|Visual inspection
Entire machine |and aging.

Check whether much dirt or dust is attached. Visual inspection
Check for abnormal noise, vibration, odor, or|Auditory, olfactory, and
discoloration. visual inspection
Check whether there is discoloration, deformation,| . .
Visual inspection
Cable or damage.
Check whether the cables are loose. Visual inspection
. Check for overheating or damage. Visual inspection,
Connection ) .
] Check whether the terminals are secure and not|instrument based
terminals . )
loose. inspection

Check whether there is vibration sound during
Contactor and relay [running.

Check whether the contacts are in good contact. Visual inspection
Check whether there are foreign matters blocking or
attached to the cooling fan, air inlets, or air outlets.

Auditory inspection

Ventilation duct Visual inspection

For more details about maintenance, contact the local INVT office, or visit our website https://www.invt.com,
and choose Support > Services.
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Appendix A Product dimensions

A.1 Communication coupler

A.1.1 Module installation dimensions
Figure A-1 Module installation dimensions (unit: mm)
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A.1.2 Connection cable dimensions

Figure A-2 Connection cable dimensions (unit: mm)
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A.1.3 End cover dimensions

Figure A-3 End cover dimensions (unit: mm)
6.5
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87

A.2 1/0 module

A.2.1 Module installation dimensions

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

99.5 14.7
96 12.5
3 ad
’ ‘ o =
—— D o
0
s i
B8 DIN rail
B8| mounting
Bo|  position
: B85 is centered
E_ i %
= gﬁ = =

202601 (V1.0) 137



FE Series 1/O System User Manual

Product dimensions

A.2.2 Connection cable dimensions

The dimensions are applicable to all /O module models.

Figure A-5 Connection cable dimensions (unit: mm)
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