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1 Product Overview

1.1 Product Introduction

The XBF5D & XBF5E series discrete I/0 modules are used in combination with discrete scalable

couplers. The coupler handles fieldbus communication, connecting the expanded I/O modules to a

real-time industrial Ethernet system, thereby enabling real-time data exchange between the expanded

I/0 modules and the coupler/controller.
The XBF5D & XBF5E series of discrete I/0O modules offer a wide variety and high real-time
performance, providing users with support for high-speed data acquisition, optimized system

configuration, simplified field wiring, and improved system reliability.

1.2 Product Features

Small number of nodes required

A node consists of a bus coupler and 1 to 32 XBF5D & XBF5E series discrete 1/0 modules.
Flexible expansion and configuration

The bus coupler has four RJ45 expansion interfaces, which can be serially combined to
connect various types of I/0O modules.

Rich functionality

It offers a complete range of 1/O types and can integrate various digital and analog modules
to meet the needs of different applications.

Configurable input/output functions

The module can be configured with DI/DO via DIP switches, or it can automatically adapt to

the DI/DO function according to the wiring method.

High compatibility

The bus coupler communication interface conforms to communication standards and supports
mainstream master stations.

Small size

It has a compact structure and occupies little space.

Easy to diagnose

Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.
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The indicator lights are complete, making the module status clear at a glance and facilitating
testing and maintenance.

® Fast
Digital input module combination, baud rate 6MHz, maximum scan cycle approximately 1ms;
This is a combination of digital and analog input modules, with a baud rate of 6MHz and a
maximum scan cycle of approximately 3.5ms. (The connected modules can handle up to 1020
bytes of uplink and downlink data.)

® Easy to install
Mounted on DIN 35 mm standard rails.
It adopts spring-loaded terminal blocks, making wiring convenient and quick.

1.3 Application methods

The coupler module connects to the controller at the application site, while the I/O module
connects to the input and output sensors at the application site. The typical data acquisition,
processing, and control flow is as follows:

a. The input I/0O module collects various field signals and sends them to the coupler via the
internal bus;

b. The controller reads and processes data from the coupler via fieldbus or industrial Ethernet,
and then writes the output data back to the coupler.

c. The coupler then writes the output data to the output I/O module via the internal bus,
thereby enabling device control.

Expandable /0 modules include digital input modules, digital output modules, digital
input/output modules, and analog modules.

Application method:An application approach that combines modules such as couplers, digital
signals, and analog signals.

Application configuration:Depending on the requirements of the main station's access
capabilities, number of stations, number of I/O points, and function types, it can adapt to different
models of I/0 module combinations and configurations.

Configuration rules:The bus coupler has four module expansion interfaces (RJ45 type), each of
which can serially connect up to 16 modules (module DIP switch station numbers 0~F, which cannot
be repeated), and can be expanded to a maximum of 32 I/0O modules.

2 Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.
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2 Naming Rules

2.1 Naming Rules

2.1.1 Coupler naming rules

XBF 4 - EC 04

1 @ (3) @)

Serial . L.
Meaning Value description
Number
@) Product Type XBF: XB6S Discrete 1/0
(2) Product Series 4: Integrated
EC: Abbreviation for EtherCAT protocol
3) Bus Protocol o
PN: Abbreviation for PROFINET protocol
Number of expansion .
4) 04: Four RJ45 expansion ports

module interfaces

Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.
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2.1.2 1/0 module naming rules

2.1.2.1 DIO Naming Rules

XBF 5D -16 16 A +
1 @ 3) 4 () (6)

Serial
Num Meaning Value description
ber
(1) Product Type XBF: XB6S Discrete I/0
5D: Discrete 1/0O numbering, 5E: Discrete 1/0O numbering,
spring-loaded terminals, RJ45 spring-loaded terminals, RJ45

(2) Product Series L T
communication interface (angled | communication interface (angled

type), IP20 protection rating. type), IP65 protection rating.
Number of input .
3) Number of digital: 00, 08, 16, 32
channels
Number of output L
4) Number of digital: 00, 08, 16, 32
channels
(5) Output channel A: NPN B: PNP Default: No output
type channel

Is the output
Default: Channels are not ) .
(6) channel . +: Configurable input/output
) configurable
configurable?

2.1.2.2 AIO Naming Rules

XBF 5D -A8C

| | |
Serial
Meaning Value description
Number
(1) Product Type XBF: XB6S Discrete 1/0

4 Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.
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2 Naming Rules

5D: Discrete 1/O numbering,
spring-loaded terminals, RJ45

5E: Discrete /O numbering,
spring-loaded terminals, RJ45

(2) Product Series L. T
communication interface (angled | communication interface (angled
type), IP20 protection rating. type), IP65 protection rating.

Types of 1/O
3) yp A: Analog signal
modules
Number of input
(4) Analog: 4, 8
channels
Number of output ) .
(5) C: Configurable input/output channels

channels

Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.
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2.2 Module list

Model Product Description

XBF4-EC04 Integrated Scalable EtherCAT busCoupler module

XBF4-EC04A Integrated Scalable EtherCAT busCoupler module

XBF4-PN04 Integrated Scalable PROFINET busCoupler module

VT 32-channel digital input module, NPN/PNP compatible input, input filtering default
3ms, standard waterproof box, IP20 protection rating.
16-channel digital input module, NPN/PNP compatible, input filtering default 3ms,

XBF5D-1600

standard waterproof box, IP20 protection rating.

XBF5D-1616A

16-channel digital input/16-channel digital output module
Input is NPN/PNP compatible, input filtering default 3ms, output is NPN type, comes
standard with a waterproof housing, protection rating 1P20.

XBF5D-1616B

16-channel digital input/16-channel digital output module
Input is NPN/PNP compatible, input filtering default 3ms, output is PNP type, comes
standard with a waterproof housing, protection rating 1P20.

XBF5D-1616A+

16-channel NPN input, 16-channel configurable NPN input/output digital module,
input filtering default 3ms, standard waterproof housing, IP20 protection rating.

XBF5D-1616B+

16-channel PNP input, 16-channel configurable PNP input/output digital module,
input filtering default 3ms, standard waterproof housing, IP20 protection rating.

XBF5D-0808A

8-channel digital input/8-channel digital output module
Input is NPN/PNP compatible, input filtering default 3ms, output is NPN type, comes
standard with a waterproof housing, protection rating 1P20.

XBF5D-0808B

8-channel digital input/8-channel digital output module
Input is NPN/PNP compatible, input filtering default 3ms, output is PNP type, comes
standard with a waterproof housing, protection rating 1P20.

XBF5D-0808A +

8-channel NPN input, 8-channel configurable NPN input/output digital module, input
filtering default 3ms, standard waterproof housing, IP20 protection rating.

XBF5D-0808B+

8-channel PNP input, 8-channel configurable PNP input/output digital module, input
filtering default 3ms, standard waterproof housing, IP20 protection rating.

XBF5D-0032A

32-channel digital output module, NPN output type, standard waterproof box, 1P20
protection rating.

XBF5D-0032B

32-channel digital output module, PNP output type, standard waterproof box, IP20
protection rating.

XBF5D-0016A

16-channel digital output module, NPN output type, standard waterproof box, IP20
protection rating.

XBF5D-0016B

16-channel digital output module, PNP output type, standard waterproof box, IP20
protection rating.

XBF5E-3200

32-channel digital input module, NPN/PNP compatible input, input filtering default
3ms, standard waterproof box, IP65 protection rating.

XBF5E-1600

16-channel digital input module, NPN/PNP compatible, input filtering default 3ms,
standard waterproof box, IP65 protection rating.

XBF5E-1616A

16-channel digital input/16-channel digital output module

Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.
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Input is NPN/PNP compatible, input filtering default 3ms, output is NPN type, comes
standard with a waterproof housing, protection rating IP65.

XBF5E-1616B

16-channel digital input/16-channel digital output module
Input is NPN/PNP compatible, input filtering default 3ms, output is PNP type, comes
standard with a waterproof housing, protection rating IP65.

XBF5E-1616A+

16-channel NPN input, 16-channel configurable NPN input/output digital module,
input filtering default 3ms, standard waterproof housing, IP65 protection rating.

XBF5E-1616B+

16-channel PNP input, 16-channel configurable PNP input/output digital module,
input filtering default 3ms, standard waterproof housing, IP65 protection rating.

XBF5E-0808A

8-channel digital input/8-channel digital output module
Input is NPN/PNP compatible, input filtering default 3ms, output is NPN type, comes
standard with a waterproof housing, protection rating IP65.

XBF5E-0808B

8-channel digital input/8-channel digital output module
Input is NPN/PNP compatible, input filtering default 3ms, output is PNP type, comes
standard with a waterproof housing, protection rating IP65.

XBF5E-0808A+

8-channel NPN input, 8-channel configurable NPN input/output digital module, input
filtering default 3ms, standard waterproof housing, IP65 protection rating.

XBF5E-0808B+

8-channel PNP input, 8-channel configurable PNP input/output digital module, input
filtering default 3ms, standard waterproof housing, IP65 protection rating.

XBF5E-0032A

32-channel digital output module, NPN output type, standard waterproof box, IP65
protection rating.

XBF5E-0032B

32-channel digital output module, PNP output type, standard waterproof box, IP65
protection rating.

XBF5E-0016A

16-channel digital output module, NPN output type, standard waterproof box, IP65

protection rating.

XBF5E-0016B

16-channel digital output module, PNP output type, standard waterproof box, IP65
protection rating.

8-channel analog voltage and current input/output compatible module, standard

XBF5D-A8C . )
waterproof box, IP20 protection rating.
4-channel analog voltage and current input/output compatible module, standard
XBF5D-A4C ) .
waterproof box, IP20 protection rating.
XBFSE-ASC 8-channel analog voltage and current input/output compatible module, standard
waterproof box, IP65 protection rating.
4-channel analog voltage and current input/output compatible module, standard
XBF5E-A4C . .
waterproof box, IP65 protection rating.
7 Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.
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3 Module Introduction

3.1 EtherCAT coupler

3.1.1 Panel structure

XBF4-EC04

sDot

©@@000 © & O

Ef
z
¢
2
g
4
w
£
3
k4
5
Z
5
°
S
z
g
w
z
z
19
[
o
E]
z
o
4
w
z
2
g
w

Serial
Name lllustrate
Number

@) Power terminal 3P spring-loaded terminal block

@ Guide rail slot Suitable for mounting on DIN 35 mm guide rails

® Bus interface 2xRJ45, EtherCAT bus interface

@ Module identifier Marking module logo and model
Module indicator lights and . .

® o . Indicator module power status and operating status
indicator light labels

8 Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.
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| ® | Extension module interface | 4xRJ45, expansion interface

3.1.2 Indicator light function

EtherCAT Coupler Indicator Definition
Logo Name Color State Status Description
ON EtherCAT OP status
Flickering at
EtherCAT PreOP status
2.5Hz
Single flash
. (always on for
Operating status
RUN Lo Green | 200ms, then off
indicator EtherCAT SafeOP Status
for 1 second,
cycling through
different modes).
10Hz flicker Bootstrap status
Extinguish EtherCAT Init Status
Lo ON Coupler power supply is normal
Power indicator -
PWR . Green . . The module is not powered on or the
light Extinguish .
power supply is abnormal.
Hazard lights[1] EtherCAT watchdog timeout
Single flash
(always on for
200ms, then off
Module local error
o for 1 second,
ERR Alarm indicator Red .
cycling through
different modes).
Flickering at . .
Common configuration error
2.5Hz
Extinguish EtherCAT communication is normal.
ON The power supply load reaches 90% (+
Overload indicator 5%) or more.
OVR . Red :
light . Power supply load is less than 90% (+
Extinguish
5%)
ON Establish network connection
. Connection established and data
Network port IN Flashing
L/AO o Green exchanged
status indicator - -
. . No network connection established or
Extinguish
abnormal
ON Establish network connection
Network port OUT - -
L/A1 Lo Green . Connection established and data
status indicator Flashing
exchanged

9 Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.
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L No network connection established or
Extinguish
abnormal

. The interface and the extension module
have business data interaction.

The interface establishes a connection

Interface running flickering 1Hz with the extension module without
RUNO~3 Lo Green . .
status indicator exchanging business data.

The interface and the expansion module
Extinguish failed to establish a connection or
communication was abnormal.

Interface  communication initialization

ON failed or communication anomalies
Interface fault occurred, such as module offline or
ERRO~3 | . . ) Red . .
indicator light station number conflict.

o Expansion module not connected, or
Extinguish .
communication is normal.

Note [1]: Double flashing means that the light stays on for 200ms and then turns off for 200ms, then
stays on for 200ms and turns off for 1000ms, and so on in a cycle.

10 Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.
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3.1.3 Product Parameters

3.1.3.1 Interface parameters

EtherCAT interface parameters

Bus Protocol

EtherCAT

Number of stations

It depends on the number of slave stations supported by
the main station.

Data transmission medium Ethernet/EtherCAT CAT5 S/FTP cable
Transmission rate 100Mbps

Minimum cycle time 250us

Transmission distance <100m (distance between stations)
Bus interface 2xRJ45

Coupler extension interface parameters

Extension module interface 4xRJ45
Maximum number of coupler slave 3
stations connected in series
Maximum number of slave stations 16
connected in series on a single interface
Data transmission medium Ethernet/EtherCAT CAT5 S/FTP cable
baud rate and | Baud rate 6MHz 3MHz TMHz 115200Hz
corresponding | Typical data volume Tms 1.5ms 3ms 22ms
scan cycle Maximum data volume | 3.5ms 5.5ms 14.5ms 114ms
<50m (total distance from the coupler interface to the last
Transmission distance I/O module of this branch, with a single interface

supporting 16 modules)

Maximum transmission distance between

. 30m
discrete 1/0 modules
Input/output XBF-EC04 1020 Bytes[1]
process data
XBF-ECO4A 988 Bytes[1]

volume

Note [1]: The total length of uplink and downlink data does not exceed 1020Bytes/988Bytes.

3.1.3.2 Power parameters

Power parameters

SELV Input
Input voltage

24VDC (18V~36V)
Input current <0.95A

Supply current

<500mA (maximum supply current for a single interface)
<750mA (maximum supply current for all four interfaces)

Power supply voltage 20VDC~24VDC
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3.1.3.3 General parameters

General technical parameters

Specifications and dimensions 112.7x28x76mm
Weight 1409
Operatin
perating -20°C~+60°C
temperature
Storage
-40°C~+80°C
temperature
relative .
o 95%, no condensation
humidity
Altitude <2000m
. . IEC 60068-2-6sinusoidal vibration
Usage Vibration

Environment resistance

5Hz~8.4Hz,3.5mm,8.4Hz~150Hz,1g
X/Y/ZTriaxial100ne cycle/Axial (1)00min)

Impact
resistance

IEC 60068-2-27Mechanical shock
150m/s2,11ms, +X/Y/Z Six directions
3Second-rate/Direction, Together18Second-rate

Protection level

P20

Overvoltage

category

Pollution level Level 2
Module error self-recovery Support
Disconnection check Support
Accessing PDO via SDO Support
diagnosis Support
Alarm Support
Firmware upgrade Support

Short circuit protection

Support (automatic recovery mechanism)

Reverse connection protection

Support (automatic recovery mechanism)

Reverse connection protection

Support

Surge protection

Support
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3.1.4 Power wiring diagram

Using a 24VDC power module, refer to the wiring method and connect the power supply
according to the circuit shown in the diagram below, while ensuring that the PE is reliably grounded
(twisted pair cable is recommended for the power supply).
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3.1.5 Bus wiring

It uses a standard RJ45 network interface and a standard crystal connector. The pin assignments are
shown in the table below.

P pin Signal
sll__ number

= JI 1 TD+
= 2 D-

1 3 RD+
4 —_
8 5 —
j] 6 RD-
1 7 —
8 J—

& Precautions

® Category 5 or higher double-shielded (braided mesh + aluminum foil) STP cables are
recommended for use as communication cables.
® The length of the cable between devices must not exceed 100m.
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3.1.6 Expansion interface wiring

The expansion interface uses a standard RJ45 network interface and a standard crystal connector.

The pin assignments are shown in the table below.

8 pin Signal
number
. 1 B
8
2 A
1 3 SGND
8 4 —
1 5 —
8 6 S24V
7 J—
.
8 J—

& precautions

® Category 5 or higher double-shielded (braided mesh + aluminum foil) STP cables are
recommended for use as communication cables.

® The length of the cable between devices must not exceed 30m.

® Please do not connect to any device other than our product interface.

3.1.7 Outline Dimensions

Coupler dimensions (unit: mm)
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3.2 PROFINET coupler

3.2.1 Panel structure

ﬂg
[-E
o

+
c%
nx

@O O® ©

Serial
Name lllustrate
Number
@) Power terminal 3P spring-loaded terminal block
) Guide rail slot Suitable for mounting on DIN 35 mm guide rails
® Bus interface 2xRJ45, PROFINET bus interface
@ Module identifier Marking module logo and model
Module indicator lights and . .
® L . Indicator module power status and operating status
indicator light labels
® Extension module interface | 4xRJ45, expansion interface
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3.2.2 Indicator light function

PROFINET Coupler Indicator Definitions

Logo Name Color State Status Description
. ON Equipment starts normally
Operating status - - -
RUN e Green Flashing Main controller startup failed
indicator — -
Extinguish | The device cannot start.
Lo ON Coupler power supply is normal
Power indicator -
PWR . Green S The module is not powered on or the power
light Extinguish i
supply is abnormal.
. System error Red ON There is a PROFINET alarm message.
e
indicator Extinguish | No PROFINET alarm information
ON No network connection
Bus fault . No PROFINET connection established with the
BF Lo . Red Flashing
indicator light controller

Extinguish | Establish PROFINET connection with controller

The power s ly load reaches 90% (+5%) o
Overload ON pPOWer supply ' b ( 6) or

OVR Lo . Red more.
indicator light

Extinguish | Power supply load is less than 90% (+5%)

ON Establish network connection
Network port IN Flashing Connection established and data exchanged
L/AO Lo Green - -
status indicator L No network connection established or
Extinguish
abnormal
ON Establish network connection
Network port - - -
Flashing Connection established and data exchanged
L/A1 ouT status | Green - -
L . . No network connection established or
indicator Extinguish
abnormal
ON The interface and the extension module have
business data interaction.
. . The interface establishes a connection with
Interface flickering . . .
) the extension module without exchanging
RUNO~3 | running status Green THz .
L business data.
indicator

The interface and the expansion module failed
Extinguish | to establish a connection or communication
was abnormal.

Interface communication initialization failed or

ON communication anomalies occurred, such as
Interface  fault . . i
ERRO~3 | . . . Red module offline or station number conflict.
indicator light

. Expansion module not connected, or
Extinguish o
communication is normal.
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3.2.3 Product Parameters

3.2.3.1 Interface parameters

PROFINET interface parameters

Bus Protocol PROFINET

. It depends on the number of slave stations supported by
Number of stations ) .
the main station.

Data transmission medium Ethernet CAT5 cable
Transmission rate 100Mbps
Minimum loop time [1] Tms
Transmission distance <100m (distance between stations)
Bus interface 2xRJ45
Coupler extension interface parameters
Extension module interface 4xRJ45
Maximum number of coupler slave 32

stations connected in series

Maximum number of slave stations 16
connected in series on a single interface

Data transmission medium Ethernet CAT5 cable

baud rate and | baud rate 6MHz 3MHz TMHz 115200Hz
corresponding | Typical data volume Tms 1.5ms 3ms 22ms
scan cycle Maximum data volume | 3.5ms 5.5ms 14.5ms 114ms

<50m (total distance from the coupler interface to the last
Transmission distance I/0 module of this branch, with a single interface
supporting 16 modules)

Maximum transmission distance between 30
m
discrete 1/0 modules

Input/output process data volume 1024 Bytes[2]

Note [1]: Cycle time (scan cycle) between PLC and coupler.
Note [2]: The total length of uplink and downlink data does not exceed 1024 bytes.

3.2.3.2 Power parameters

Power parameters

SELV Input
Input voltage

24VDC (18V~36V)
Input current <0.95A

<500mA (maximum supply current for a single interface)
Supply current . .

<750mA (maximum supply current for all four interfaces)
Power supply voltage 20VDC~24VDC
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3.2.3.3 General parameters

General technical parameters

Specifications and dimensions 112.7x28x76mm
Weight 1409
Operatin
perating -20°C~+60°C
temperature
Storage
-40°C~+80°C
temperature
relative .
o 95%, no condensation
humidity
Altitude <2000m
. . IEC 60068-2-6sinusoidal vibration
Usage Vibration

Environment resistance

5Hz~8.4Hz,3.5mm,8.4Hz~150Hz,1g
X/Y/Z Triaxial, 10 cycle/Axial (100min)

Impact
resistance

IEC 60068-2-27 Mechanical shock
150m/s2,11ms, +X/Y/Z Six directions
3 Second-rate/Direction, Together 18 Second-rate

Protection level

P20

Overvoltage

category

Pollution level Level 2
PROFINET IO RT Support
Abnormal self-recovery Support
Hardware testing Support
Diagnosis Support
Alarm Support
Firmware upgrade Support

Short circuit protection

Supports (automatic recovery)

Reverse connection protection

Supports (automatic recovery)

Surge protection

Support
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3.24 Power wiring diagram

Using a 24VDC power module, refer to the wiring method and connect the power supply
according to the circuit shown in the diagram below, while ensuring that the PE is reliably grounded
(twisted pair cable is recommended for the power supply).

PET
+fe -
2@
v XX eoln L
: —
i E
g

3.2.5 Bus wiring

It uses a standard RJ45 network interface and a standard crystal connector. The pin assignments are
shown in the table below.

sl pin Signal
= number
= 1 TD+
L 2 TD-
3 RD+
8 4 —
5 J—
1 6 RD-
7 J—
8 J—

& precautions

® Category 5 or higher double-shielded (braided mesh + aluminum foil) STP cables are
recommended for use as communication cables.
® The length of the cable between devices must not exceed 100m.
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3.2.6 Expansion interface wiring

The expansion interface uses a standard RJ45 network interface and a standard crystal connector.

The pin assignments are shown in the table below.

8 pin Signal
number
. 1 B
8
2 A
1 3 SGND
8 4 —
1 5 —
8 6 S24V
7 J—
.
8 J—

& precautions

® Category 5 or higher double-shielded (braided mesh + aluminum foil) STP cables are
recommended for use as communication cables.

® The length of the cable between devices must not exceed 30m.

® Please do not connect to any device other than our product interface.

3.2.7 Outline Dimensions

Coupler dimensions (unit: mm)
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3.3 Digital I/0O modules
3.3.1 Panel structure

3.3.1.1 Module panel

XBFSD-1616A* o

o4
o4

Serial
Name lllustrate
Number
@) binary DIP switch Set station number, configure DI/DO
@ Extension Interface 2xRJ45
® Power terminal 6P spring-loaded terminal block
System indicator lights and | Indicates module power status, operating status, and channel
O] . :
channel indicator lights status.
® Input/output channels Terminal blocks
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3.3.1.2 Waterproof box structure
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3.3.2 Indicator light function

Digital I/0 module indicator light definitions

Logo Name Color State Status Description
ON The module's internal 3.3V power supply is
Power powered on normally.
PWR Lo . Green - -
indicator light . The module's internal 3.3V power supply is
Extinguish L
malfunctioning.
ON Module communication with the main
station is abnormal.
Fault indicator . The online module upgrade has completed
ERR ) Red 10Hz flicker . )
light and is restarting.
L The module communicates normally with
Extinguish . .
the main station.
In business  data interaction,  this
ON simultaneously indicates that the module is
connected to the nth interface of the
b Interface coupler.
n
(n: 0~3) operation Green | flickering Initialization successful, no business data
n: 0~
indicator light 1Hz interaction.
10Hz flicker | Firmware upgrade phase
. . The module and coupler did not establish
Extinguish o
communication.
ON The module channel has a signal input.
Input channel - -
00~O0F/10~1F | . Green L The module channel has no signal input or
indicator Extinguish . . .
the signal input is abnormal.
Output ON The module channel has signal output.
00~0F/10~1F | channel Green L The module channel has no signal output or
L Extinguish . )
indicator the signal output is abnormal.

25
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3.3.3 DIP switch

DIP switch instructions
When an /O module combination acts as a slave in a configuration application, its station number
in the network must first be set. The station number is set using a binary DIP switch, with a range of 0
to F. A single coupler interface can occupy a maximum of 16 station numbers (station numbers cannot
be repeated), therefore each coupler interface can serially connect a maximum of 16 modules. The
binary DIP switches and their meanings are shown in the following figure:

ON

| | | | | | O

1 2 3 4 5 6 7 8 9

Binary DIP switch: The first 4 bits are used to set the station number, and the last 5 bits are
used to switch between DI and DO input/output configurable digital input/output modules.

3.3.3.1 Station Number DIP Switch Setting Table

4321 DIP switch settings
(binary)
0000
0001

Setting value Station number value

0010

0011

0100

0101

0110

0111

o IN oo bW = |O

1000

1001 9

1010 A (10)

1011 B(11)

1100 C(12)

1101 D (13)

1110 E(14)

MmO N @ > Ol Njoojunn M WIN|—-|O

1111 F(15)

Remark:

1. If the station number needs to be changed during communication, after the new station
number is set, the entire I/0 module group must be deleted and the power is turned on
again. The module must then be added and configured again for the new settings to take
effect.
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2. If the station number is set to be duplicated, the module will encounter communication

errors or be unable to connect to the main station.

3.3.3.2 DI/DO DIP switch setting table available

When binary DIP switch 5 is set to 0, it means that the channel can be configured with DI/DO,
which is determined by the DIP switch (see the table below for details). When it is set to 1, it means
that the channel can be configured with DI/DO, which is adaptive by the module wiring.

DI/DO DIP switch setting table available(This takes effect when binary DIP switch 5 is set to 0)
6. DIP switch settings 0: Channels 00~03 are output DO
(binary) 1: Channels 00~03 are input DI
7. DIP switch settings 0: Channels 04~07 are output DO
(binary) 1: Channels 04~07 are input DI
8. DIP switch settings 0: Channels 08~0B are output DO
(binary) 1: Channels 08~0B are input DI
9. DIP switch settings 0: Channels 0C~O0F are output DO
(binary) 1: Channels 0C~OF are input DI
Remark:

27

1. If you need to switch between DI and DO during communication, you must power on the

entire module after the new settings are completed for the new settings to take effect.

2. For 16-channel configurable I/0 digital modules, binary DIP switches 5-9 are active. For
8-channel configurable 1/0 digital modules, binary DIP switches 5-7 are active. For other
digital modules, binary DIP switches 5-9 are inactive.
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3.3.4 Technical parameters

3.3.4.1 Digital input module parameters

Digital input

Product Model

XBF5D-3200/XBF5E-3200 XBF5D-1600/XBF5E-1600

Input power supply
rated voltage

24VDC (20V~24V)

Input power suppl
rafed cErrent " <20mA <12mA
Input rated voltage 24VDC (20.4V~28.8V)
Typical input current 5mA/ch (24VDC)
Number of input
signal points 32 1
Input signal type NPN/PNP compatible
direct voltage input form
Input signal form Sink input: NPN open-collector input form
Source type input: PNP open collector input form
OFF voltage/OFF -3V to +5V / less than 0.9mA
current
ON voltage/ON 11V~30V/2.1mA or more
current

reaction time

<50us

Input filtering

No filtering, 0.1ms, 0.2ms, 0.5ms, 1ms, 2ms, 3ms (factory setting), 4ms...18ms,

19ms, 20ms

Maximum input 150Hz (Filtering time: 3ms)
frequency

Input impedance 5.4KQ

Isolation methods Optical isolation

Isolation and 500VAC

withstand voltage

Rated current

consumption 20mA 12mA
Power consumption 0.48W 0.288W
Numeric input type Type1/Type3

Channel indicator

lights

Green LED lights
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3.3.4.2 Digital Input/Output Module Parameters

Digital input

Product Model

XBF5D-1616A/XBF5E-1616A XBF5D-1616B/XBF5E-1616B

Input power supply
rated voltage

24VDC (20V~24V)

Input power supply
rated current

<20mA <20mA

Input rated voltage

24VDC (20.4V~28.8V)

Typical input current

5mA/ch (24VDC)

Number of input 16
signal points
Input signal type NPN/PNP compatible
direct voltage input form
Input signal form Sink input: NPN open-collector input form
Source type input: PNP open collector input form
OFF voltage/OFF -3V to +5V / less than 0.9mA
current
ON voltage/ON 11V~30V/2.TmA or more
current

reaction time

<50us

Input filtering

No filtering, 0.1ms, 0.2ms, 0.5ms, Tms, 2ms, 3ms (factory setting), 4ms...18ms,

19ms, 20ms

Maximum input 150Hz (Filtering time: 3ms)
frequency
Input impedance 5.4KQ
Isolation methods Optical isolation
Isolation and 500VAC
withstand voltage
Rated current
consumption 20mA 20mA
Power consumption 0.48wW 0.48wW
Numeric input type Type1/Type3
Channel indicator Green LED lights
lights
Digital output
Number of output 16
signal points
Output signal type NPN PNP

Field-side
voltage range

input

24VDC (20.4V~28.8V)

Output voltage drop

<1V

Output load type

Resistive load, inductive load, lamp load

29
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Single-channel rated

Max: 0.5A (see details)Figure 1)

current
Leakage current <10uA
reaction time <150us

Output channel
protection

Short circuit protection (automatic recovery mechanism)

Module protection

Reverse connection protection (automatic recovery mechanism), field-side
surge protection

Isolation methods

Optical isolation

Isolation and
withstand voltage

500VAC

Channel indicator
lights

Green LED lights
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Digital input

Product Model

XBF5D-1616A+/XBF5E-1616A+

XBF5D-1616B+/XBF5E-1616B+

Input power supply
rated voltage

24VDC (20V~24V)

Input power supply
rated current

<20mA <20mA

Input rated voltage

24VDC (20.4V~28.8V)

Typical input current

5mA/ch (24VDC)

Number of input
signal points

16

Input signal type

NPN PNP

Input signal form

direct voltage input form
Sink input: NPN open-collector input form
Source type input: PNP open collector input form

OFF voltage/OFF
current

-3V to +5V / less than 0.9mA

ON voltage/ON
current

11V~30V/2.1mA or more

reaction time

<50us

Input filtering

No filtering, 0.1ms, 0.2ms, 0.5ms, Tms, 2ms, 3ms (factory setting), 4ms...18ms,

19ms, 20ms
Maximum input 150Hz (Filtering time: 3ms)
frequency
Input impedance 5.4KQ
Isolation methods Optical isolation
Isolation and 500VAC
withstand voltage
Rated current
consumption 20mA 20mA
Power consumption 0.48wW 0.48wW
Numeric input type Type1/Type3

Channel indicator

lights

Green LED lights

Digital output

Number of output

. . 16
signal points
Output signal type NPN PNP
Configurable inputs yes

and outputs

Field-side input
voltage range

24VDC (20.4V~28.8V)

Output voltage drop

<1V

Output load type

Resistive load, inductive load, lamp load
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Single-channel rated

Max: 0.5A (see details)Figure 1)

current
Leakage current <10uA
reaction time <150us

Output channel
protection

Short circuit protection (automatic recovery mechanism)

Module protection

Reverse connection protection (automatic recovery mechanism), field-side
surge protection

Isolation methods

Optical isolation

Isolation and
withstand voltage

500VAC

Channel indicator
lights

Green LED lights
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Digital input

Product Model

XBF5D-0808A/XBF5E-0808A XBF5D-0808B/XBF5E-0808B

Input power supply
rated voltage

24VDC (20V~24V)

Input power supply
rated current

<15mA <15mA

Input rated voltage

24VDC (20.4V~28.8V)

Typical input current

5mA/ch (24VDC)

Number of input

signal points 8
Input signal type NPN/PNP compatible
direct voltage input form
Input signal form Sink input: NPN open-collector input form
Source type input: PNP open collector input form
OFF voltage/OFF -3V to +5V / less than 0.9mA
current
ON voltage/ON 11V~30V/2.TmA or more
current

reaction time

<50us

Input filtering

No filtering, 0.1ms, 0.2ms, 0.5ms, Tms, 2ms, 3ms (factory setting), 4ms...18ms,

19ms, 20ms
Maximum input 150Hz (Filtering time: 3ms)
frequency
Input impedance 5.4KQ
Isolation methods Optical isolation
Isolation and 500VAC
withstand voltage
Rated current
consumption 15mA 15mA
Power consumption 0.36W 0.36W
Numeric input type Type1/Type3
Channel indicator Green LED lights
lights

Digital output

Number of output 8
signal points
Output signal type NPN PNP

Field-side
voltage range

input

24VDC (20.4V~28.8V)

Output voltage drop

<1V

Output load type

Resistive load, inductive load, lamp load

Single-channel rated

current

Max: 0.5A (see details)Figure 1)

Leakage current

<10uA
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reaction time

<150us

Output channel

protection

Short circuit protection (automatic recovery mechanism)

Module protection

Reverse connection protection (automatic recovery mechanism), field-side

surge protection

Isolation methods

Optical isolation

Isolation and
. 500VAC
withstand voltage
Channel indicator .
. Green LED lights
lights
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Digital input

Product Model

XBF5D-0808A+/XBF5E-0808A +

XBF5D-0808B+/XBF5E-0808B +

Input power supply
rated voltage

24VDC (20V~24V)

Input power supply
rated current

<15mA <15mA

Input rated voltage

24VDC (20.4V~28.8V)

Typical input current

5mA/ch (24VDC)

Number of input
signal points

8

Input signal type

NPN PNP

Input signal form

direct voltage input form
Sink input: NPN open-collector input form
Source type input: PNP open collector input form

OFF voltage/OFF
current

-3V to +5V / less than 0.9mA

ON voltage/ON
current

11V~30V/2.1mA or more

reaction time

<50us

Input filtering

No filtering, 0.1ms, 0.2ms, 0.5ms, Tms, 2ms, 3ms (factory setting), 4ms...18ms,

19ms, 20ms
Maximum input 150Hz (Filtering time: 3ms)
frequency
Input impedance 5.4KQ
Isolation methods Optical isolation
Isolation and 500VAC
withstand voltage
Rated current
consumption 15mA 15mA
Power consumption 0.36W 0.36W
Numeric input type Type1/Type3

Channel indicator

lights

Green LED lights

Digital output

Number of output

. . 8
signal points
Output signal type NPN PNP
Configurable inputs yes

and outputs

Field-side input
voltage range

24VDC (20.4V~28.8V)

Output voltage drop

<1V

Output load type

Resistive load, inductive load, lamp load
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Single-channel rated

Max: 0.5A (see details)Figure 1)

current
Leakage current <10uA
reaction time <150us

Output channel
protection

Short circuit protection (automatic recovery mechanism)

Module protection

Reverse connection protection (automatic recovery mechanism), field-side
surge protection

Isolation methods

Optical isolation

Isolation and
withstand voltage

500VAC

Channel indicator
lights

Green LED lights

36 Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.



XBF5D & XBF5E Series |/0 Module User Manual

3 Module Introduction

3.3.4.3 Digital output module parameters

Digital output

Product Model

XBF5D-0032A/XBF5E-0032A XBF5D-0032B/XBF5E-0032B

Input power supply
rated voltage

24VDC (20V~24V)

Input power supply
rated current

<20mA

Field-side input
24VDC (20.4V~28.8V)
voltage range
Number of output 32
signal points
Output signal type NPN PNP
Output voltage drop <1V

Output load type

Resistive load, inductive load, lamp load

Single-channel rated

Max: 0.5A (see details Figure 1)

current
Leakage current <10uA
reaction time <150us

Output channel

protection

Short circuit protection (automatic recovery mechanism)

Module protection

Reverse connection protection (automatic recovery mechanism), field-side

surge protection

Isolation methods

Optical isolation

Isolation and
. 500VAC
withstand voltage
Rated current
. 20mA
consumption
Power consumption 0.48wW

Channel indicator

lights

Green LED lights

Digital output

Product Model

XBF5D-0016A/XBF5E-0016A XBF5D-0016B/XBF5E-0016B

Input power supply
rated voltage

24VDC (20V~24V)

Input power suppl

put P PPy <18mA <18mA
rated current
Field-side input

24VDC (20.4V~28.8V)

voltage range
Number of output 16
signal points
Output signal type NPN PNP
Output voltage drop <1V
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Output load type

Resistive load, inductive load, lamp load

Single-channel rated

Max: 0.5A (see details)Figure 1)

current
Leakage current <10uA
reaction time <150us

Output channel
protection

Short circuit protection (automatic recovery mechanism)

Module protection

Reverse connection protection (automatic recovery mechanism), field-side

surge protection

Isolation methods

Optical isolation

Isolation and
. 500VAC
withstand voltage
Rated current 18mA 18mA
consumption
Power consumption 0.432wW 0.432wW

Channel indicator
lights

Green LED lights
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3.3.4.4 General technical parameters

General technical parameters

Specifications and

32 channels: 145 x 75 x 32.8mm

32-channel with waterproof box: 160 x 127.7 x 100mm

dimensions 16 channels: 95.3 x 75 x 32.8mm
16-channel with waterproof box: 110 x 128 x 100mm
32 channels: 180g
. 32-channel with waterproof case: 600g
weight
16 channels: 130g
16-channel with waterproof case: 430g
Operatin
P 9 -20°C~+60°C
temperature
Storage temperature | -40°C~+80°C
relative humidity 95%, no condensation
Altitude <2000m

Protection level

XBF5D Series: IP20

XBF5E Series: IP65

Overvoltage category

Pollution level Level 2
Module error self- | Support
recovery

Disconnection check | Support
Firmware upgrade Support

Short circuit
protection

Supports (automatic recovery mechanism)

Reverse  connection
protection

Supports (automatic recovery mechanism)

Surge protection

Support

Figure 1:
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40

Graph showing the relationship between temperature and
the maximum rated current per channel for the digital
output module.
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3.3.5 1/0O expansion interface

The XBF5D & XBF5E series /O expansion interfaces use standard RJ45 network interfaces and
standard crystal connectors. The pin assignments are shown in the table below.

ﬁrflgl IJE!J:I pin Signal
number
1 B
2 A
8 1 8 1 3 SGND
4 —
— = S
6 S24V
7 —
8 —_
The I/0 expansion interface provides two interfaces, one input and one

output, which facilitates the connection of multiple I/0 modules in series. A terminating resistor needs
to be inserted on the unused I/O interface of the last I/O module.

& Precautions

® Category 5 or higher double-shielded (braided mesh + aluminum foil) STP cables are
recommended for use as communication cables.

® The length of the cable between devices must not exceed 30m.

® Do not connect to any device other than our product's 1/0 interface.
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3.3.6 1/O Wiring Diagram

3.3.6.1 XBF5D-3200/XBF5E-3200

: OV internal conduction

*24V internal conduction;

compatible with NPN/PNP.

1

*COM is the common terminal for DI

3200 panel.

*The wiring section is the same as that of the XBF5D

Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.

42



XBF5D & XBF5E Series |/0 Module User Manual 3 Module Introduction

3.3.6.2 XBF5D-1600/XBF5E-1600

*24V internal conduction; OV internal conduction
*COM is the common terminal for DI, compatible with NPN/PNP.
*The wiring section is the same as that of the XBF5D-1600 panel.

43 Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.



3 Module Introduction

XBF5D & XBF5E Series |/0 Module User Manual

3.3.6.3 XBF5D-1616A/XBF5E-1616A

08 08 0A OB OC OD OE OF J

: OV internal conduction

*24V internal conduction;

compatible with NPN/PNP.

*COM is the common terminal for DI,

the wiring is the same.

U

1616A,;

*The panel is taken as an example of XBF5D

Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.
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3.3.6.4 XBF5D-1616B/XBF5E-1616B

08 08 0A 083 OC OD OE OF

:

0V internal conduction

*24V internal conduction;

compatible with NPN/PNP.

*COM is the common terminal for DI,

1616B panel.

*The wiring section is the same as that of the XBF5D

Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.
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3.3.6.5 XBF5D-1616A+/XBF5E-1616A+

| |
| |
| |
| |
| |
| |
: |®|nv :
| |
| |
| |
| |
I |
| |
I |

*24V internal conduction; OV internal conduction

*The DI port can only use NPN input.

*The channels 00~0F below can be configured to DO/DI mode via DIP switches.
*The wiring section is the same as that of the XBF5D-1616A+ panel.
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3.3.6.6 XBF5D-1616B+/XBF5E-1616B+

QOO v B

0o

[
]
[
L
L
i
1
I
u
E
1
q
1
L

0V internal conduction

*24V internal conduction;

*DI ports can only use PNP inputs.

*The channels 00

OF below can be configured to DO/DI mode via DIP switches.

~

*The panel is taken as an example of XBF5D-1616B+, the wiring is the same.
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3.3.6.7 XBF5D-0808A/XBF5E-0808A

|
|
|
|
|
|
I
|
(3)lov :
|
|
|
|
|
|
|
|

*24V internal conduction; OV internal conduction
*COM is the common terminal for DI, compatible with NPN/PNP.
*The wiring section is the same as that of the XBF5D-0808A panel.
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3.3.6.8 XBF5D-0808B/XBF5E-0808B

P}

1 (0) 2av
| 24V (1) 24V
M»I@)Iw

I@Iav

1+
-—i—;il?rrl@'com

SE @Y e
| el

*24V internal conduction; OV internal conduction
*COM is the common terminal for DI, compatible with NPN/PNP.
*The wiring section is the same as that of the XBF5D-0808B panel.
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3.3.6.9 XBF5D-0808A+/XBF5E-0808A +

-
| |
| |
| Aaalll
| ' 24V |
| | oV |
| |
| ]_@5;24\; |
| A2 (1) v |
| I—‘—WW 1(@)lov |
| |®Igv |
: e o |
PE
@ s |
: "
| |
| |
| |
| |
i o it i ! s = i, g, i g i i e {1 il i . o e i i —

*24V internal conduction; OV internal conduction

*The DI port can only use NPN input.

*Channels 00-07 below can be configured to DO/DI mode via DIP switches.
*The wiring section is the same as that of the XBF5D-0808A+ panel.
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3.3.6.10 XBF5D-0808B+/XBF5E-0808B+

DO
24V
ov

9

*24V internal conduction; OV internal conduction

*DI ports can only use PNP inputs.

*Channels 00-07 below can be configured to DO/DI mode via DIP switches.
*The wiring section is the same as that of the XBF5D-0808B+ panel.
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XBF5D-0032A/XBF5E-0032A

3.3.6.11

; OV internal conduction

*24V internal conduction;

*NCT1 is internally conductive; NC2 is internally conductive.

*The wiring section is the same as that of the XBF5D-0032A panel.
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3.3.6.12 XBF5D-0032B/XBF5E-0032B

f O )

EEEEEEEE\

N\

@:24\:
2V (1) 1240
|—|—>1W (@)lov

| I
| I
| I
| I
| I
| I
I I
| |
| !
| l@lnv I
| I
| I
| I
| I
| I
| I
| !

*24V internal conduction; OV internal conduction
*NC1 is internally conductive; NC2 is internally conductive.
*The wiring section is the same as that of the XBF5D-0032B panel.
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3.3.6.13 XBF5D-0016A/XBF5E-0016A

*24V internal conduction; OV internal conduction
*NC1 is internally conductive; NC2 is internally conductive.
*The wiring section is the same as that of panel XBF5D-0016A.
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3.3.6.14 XBF5D-0016B/XBF5E-0016B

o
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g tooeeo
] ] 1 |
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W -

8 ”r®@ Y05 2 “®@QM_<8 D
S .

3 ”r®@mw"éh D 8 h@@@ 'Yoc D

|||||| ] | — |
r

*24V internal conduction; OV internal conduction

*NC1 is internally conductive; NC2 is internally conductive.

*The wiring section is the same as that of panel XBF5D-0016B.
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3.3.7 Outline Dimensions

32-channel I/0 module dimensions (unit: mm)

145
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16-channel I/0 module dimensions (unit: mm)

95,3

! i ..lilli
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PA pa pa pa pa pa g pa
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32-channel I/0 module including waterproof box dimensions (unit: mm)

(127.70)

: 120. 00

00 '091

00001
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16-channel I/0 module including waterproof box dimensions (unit: mm)

(128. 00)
120. 00
— - o )
1T
| - 0 (o)

007011

11

00001

59 Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.



XBF5D & XBF5E Series |/0 Module User Manual 3 Module Introduction

3.4 Analog I/0 module

3.4.1 Panel structure

PR ERR

aRE o,
m

XBFSD-ABC g @
7

A
A
"
Al

® ©

Serial
N Name lllustrate
@ binary DIP switch Set station number
@ Extension Interface 2xRJ45
® Power terminal 6P spring-loaded terminal block
System indicator lights and | Indicates module power status, operating status, and channel
® channel indicator lights status.
® Input/output channels Terminal blocks

3.4.2 Indicator light function

Analog 1I/0 module indicator light definitions
Logo Name Color State Status Description
. The module's internal 3.3V power supply is
Power indicator powered on normally.
PWR . Green - -
light o The module's internal 3.3V power supply is
Extinguish L
malfunctioning.
ON Module communication with the main station
is abnormal.
Fault indicator . The online module upgrade has completed
ERR . Red 10Hz flicker . .
light and is restarting.
. . The module communicates normally with the
Extinguish . .
main station.
p Interface In business data interaction, this
n
(n: 0~3) operation Green | ON simultaneously indicates that the module is
n: 0~
indicator light connected to the nth interface of the coupler.
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flickering Initialization successful, no business data
THz interaction.

10Hz flicker | Firmware upgrade phase

The module and coupler did not establish

Extinguish L
communication.
ON The module channel has a signal input.
Input channel - -
AO0~A7 L Green . . The module channel has no signal input or
indicator Extinguish . . .
the signal input is abnormal.
ON The module channel has signal output.
Output channel -
AO~A7 oo Green o The module channel has no signal output or
indicator Extinguish

the signal output is abnormal.

61 Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.



XBF5D & XBF5E Series |/0 Module User Manual 3 Module Introduction

3.4.3 DIP switch

DIP switch instructions
When an /O module combination acts as a slave in a configuration application, its station number
in the network must first be set. The station number is set using a binary DIP switch, with a range of 0
to F. A single coupler interface can occupy a maximum of 16 station numbers (station numbers cannot
be repeated), therefore each coupler interface can serially connect a maximum of 16 modules. The
binary DIP switches and their meanings are shown in the following figure:

ON

| | | | | | O

1 2 3 4 5 6 7 8 9

Analog module binary DIP switch: The first 4 bits are used to set the station number, and the
last 5 bits of the binary DIP switch have no function.

3.4.3.1 Station Number DIP Switch Setting Table

4321 DIP switch settings
(binary)
0000
0001

Setting value Station number value

0010

0011

0100

0101

0110

0111

o IN oo bW = |O

1000

1001 9

1010 A (10)

1011 B(11)

1100 C(12)

1101 D (13)

1110 E(14)

MmO N @ > Ol Njoojunn M WIN|—-|O

1111 F(15)

Remark:

1. If the station number needs to be changed during communication, after the new station
number is set, the entire I/0 module group must be deleted and the power is turned on
again. The module must then be added and configured again for the new settings to take
effect.
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2. If the station number is set to be duplicated, the module will encounter communication
errors or be unable to connect to the main station.
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3.4.4 Technical parameters

3.4.4.1 Analog parameters

Analog input
Product Model XBF5D-A8C/XBF5E-A8C
Input points Maximum 8 Maximum 8
Input type Voltage type Current type
. Disable, OV~10V, OV~5V, 1V~5V, 0OmA~20mA, 4mA~20mA
Input signal

(The range is adjustable, with the default value being 0V~10V)

Input signal type

single-ended signal

Channel reaction time

Tms/8ch

resolution

16 bits

Sampling rate (full
channel)

<1ksps

accuracy

10.1% at 25°C, +0.3% over the entire temperature range.

Input filtering

support

Smooth series

1~200

Input impedance (voltage
type)

247kQ -

Input impedance (current
type)

- <200Q

Maximum allowable
voltage for the channel

(voltage type)

30V -

Maximum allowable
current for the channel

(current type)

- 30mA

Input overload protection

Support clamp protection

Supports rate limiting protection

Input protection

+30V +30mA

Isolation and withstand
voltage

500vDC

Rated
consumption

current

20mA 20mA

Power consumption

0.48W 0.48wW

Analog output

Product Model

XBF5D-A8C/XBF5E-A8C

Output points

Maximum 8 Maximum 8

Output type

Voltage type Current type

Output signal

Disable, 0V~10V, OV~5V, 1V~5V, 0OmA~20mA, 4mA~20mA
(Adjustable measurement range)

Channel reaction time Tms/8ch
resolution 13 bits
accuracy +0.1% at 25°C, £0.3% over the entire temperature range.
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Load impedance (voltage
type)

=2kQ (1kQ accuracy: 0.3% at 25°C,

+0.5% at all temperatures)

Load impedance (current
type)

<500Q

Output protection

Overload protection, open circuit protection, and short circuit protection

(all with automatic recovery mechanisms).

Isolation and withstand

500vDC

voltage
Rated current

. 20mA 20mA
consumption
Power consumption 0.48W 0.48W
Clearing and retaining
optional functions in non- support
OP state

Analog input
Product Model XBF5D-A4C/XBF5E-A4C
Input points Maximum 4 Maximum 4
Input type Voltage type Current type
. Disable, 0V~10V, OV~5V, 1V~5V, 0OmA~20mA, 4mA~20mA

Input signal

(The range is adjustable, with the default value being 0V~10V)

Input signal type

single-ended signal

Channel reaction time Tms/4ch

resolution 16 bits

Samplin rate full

chanFr:eI)g ( <Tksps

accuracy +0.1% at 25°C, £0.3% over the entire temperature range.
Input filtering support

Smooth series 1~200

Input impedance (voltage

247kQ) -
type)
Input impedance (current i R
type)
Maximum allowable
voltage for the channel 30V -
(voltage type)
Maximum allowable
current for the channel - 30mA

(current type)

Input overload protection

Support clamp protection

Supports rate limiting protection

Input protection 130V +30mA
Isolation and withstand
500vDC
voltage
Rated current
) 15mA 15mA
consumption
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Power consumption 0.36W 0.36W
Analog output

Product Model XBF5D-A4C/XBF5E-A4C

Output points Maximum 4 Maximum 4

Output type Voltage type Current type

Output signal

Disable, OV~10V, OV~5V, 1V~5V, OmA~20mA, 4mA~20mA
(Adjustable measurement range)

Channel reaction time Tms/4ch
resolution 13 bits
accuracy +0.1% at 25°C, +0.3% over the entire temperature range.

Load impedance (voltage
type)

=2kQ (1kQ accuracy: 0.3% at 25°C,
+0.5% at all temperatures)

Load impedance (current
type)

<500Q

Output protection

Overload protection, open circuit protection, and short circuit protection
(all with automatic recovery mechanisms).

Isolation and withstand

500VDC

voltage
Rated current

. 15mA 15mA
consumption
Power consumption 0.36W 0.36W
Clearing and retaining
optional functions in non- support

OP state
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3.4.4.2 Voltage and current range selection table

Voltage and current range selection and code value range
Range . Code Voltage and current Voltage and current Code value
. Measuring . . . .
selectio value input calculation output calculation mapping
n range range formulas formulas table
0 Disable indicates that the channel is not enabled.
1 ov~10V 0~27648 | D=(27648/10)*U U=(D*10)/27648
(default)
2 ov~10V 0~32767 | D=(32767/10)*U U=(D*10)/32767 SeeCode
3 ov~5V 0~27648 | D=(27648/5)*U U=(D*5)/27648 value table
4 0V~5Vv 0~32767 | D=(32767/5)*U U=(D*5)/32767 344.3~34
5 1V~5V 0~27648 | D=(27648/4)*U-6912 | U=(D+6912)*4/27648 4.6
6 OmA~20mA | 0~27648 | D=(27648/20)*| I=(D*20)/27648
7 4mA~20mA | 0~27648 | D=(27648/16)*1-6912 | I=((D+6912)*16)/27648

Note: D represents code value, U represents voltage, | represents current, and the default analog range

is 1: OV~10V (0~27648).

3.4.4.3 Voltage Input Code Value Table

ran ov~10V ov~10V o0V~5V o0V~5V 1V~5V
ge 0~27648 0~32767 0~27648 0~32767 0~27648
Volta
ot code value code value code value code value code value
0 0 0 0 0 -
0.296 818 970 1637 1940 -4866
1 2765 3277 5530 6554 0
2 5530 6554 11060 13107 6912
3 8294 9830 16588 19661 13824
4 11059 13107 22118 26214 20736
5 13824 16384 27648 32767 27648
5.5 15206 18022 30413 - 31104
5.704 15770 18690 - - 32514
6 16589 19661 - - -
7 19354 22937 - - -
8 22118 26214 - - -
9 24883 29491 - - -
10 27648 32767 - - -
Code Code value Code value code code code
value =(27648/10)*V | =(32767/10)*V | value=(27648/5 | value=(32767/5 | value=(27648/4
formula | oltage oltage )*Voltage )*Voltage )*Voltage-6912
Voltage Voltage =(Code | Voltage =(Code Voltage=(code
formula value * 10) value * 10) Voltage=(code | Voltage=(code | value+6912)*4/
/27648 /32767 value*5)/27648 | value*5)/ 32767 | 27648
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Note: @ When the voltage input range is selected as 0V~5V (0~27648), overshoot, overflow, and
overflow alarm functions are supported. Overshoot occurs when the channel input range exceeds the
range, and the normal calculated code value is displayed within OV~5.5V. Overflow is displayed as
32767.

@ When the voltage input range is selected as 0V~5V (0~32767), overflow and overflow alarm
functions are supported. When overflow occurs, the display is 32767.

® Voltage input range selection: 1V~5V (0~27648It supports overshoot, overflow, and overflow
alarm functions. Overshoot occurs when the channel input range exceeds the range, triggering an
overshoot alarm.0.296VThe calculated code value is displayed within ~5.704V. Overflow or overflow
will be displayed as -32768/32767.
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3.4.4.4 Voltage output code value table

ran ov~10V ov~10V o0VvV~5V o0VvV~5V 1V~5V
ge 0~27648 0~32767 0~27648 0~32767 0~27648
Volta
ot code value code value code value code value code value
0 0 0 0 0 -
1 2765 3277 5530 6554 0
2 5530 6554 11060 13107 6912
3 8294 9830 16588 19661 13824
4 11059 13107 22118 26214 20736
5 13824 16384 27648 32767 27648
6 16589 19661 - - -
7 19354 22937 - - -
8 22118 26214 - - -
9 24883 29491 - - -
10 27648 32767 - - -
Code Code value Code value code code code
value =(27648/10)*V | =(32767/10)*V | value=(27648/5 | value=(32767/5 | value=(27648/4
formula oltage oltage )*Voltage )*Voltage )*Voltage-6912
Voltage =(Code | Voltage =(Code Voltage=(code
Voltage Voltage=(code | Voltage=(code
formula | V2ue 10 value *10) value*s)/27648 | value¥s)y 32767 | “e 6912/
/27648 /32767 27648

Note: @The voltage output setting code value will not respond if it exceeds the range code value.
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3.4.4.5 Current Input Code Value Table

4mA~20mA OmA~20mA
range
Eurrent 0~27648 0~27648
code value code value
0 - 0
1 - 1382
1.19 -4856 1645
2 -3456 2765
3 -1728 4147
4 0 5530
5 1728 6912
6 3456 8294
7 5184 9677
8 6912 11059
9 8640 12442
10 10368 13824
11 12096 15206
12 13824 16589
13 15552 17971
14 17280 19354
15 19008 20736
16 20736 22118
17 22464 23501
18 24192 24883
19 25920 26266
20 27648 27648
22.81 32504 31533
23.52 - 32514

Code value formula

Code value = (27648/16) * current -
6912

Code value = (27648/20) * current

Current formula

Current = ((Code value + 6912) * 16)
/ 27648

Current = ((code value * 20) / 27648

Note: @ When the current input range is selected as 4mA~20mA (0~27648), overshoot, overflow,

and overflow alarm functions are supported. Overshoot occurs when the channel input range exceeds

the range, and the normal calculated code value is displayed within the range of 1.19mA~22.8TmA.

Overflow occurs when the channel input current is greater than 22.81mA, and the maximum

overshoot code value of 32767 is displayed, along with an alarm. Underflow occurs when the input

current is less than 1.19mA, and the minimum overshoot code value of -32768 is displayed.
®@ When the current input range is selected from O0mA to 20mA (0~27648), overshoot, overflow,
and overflow alarm functions are supported. Overshoot occurs when the channel input range exceeds

the range, and the normal calculated code value is displayed within the range of OmA to 23.52mA.

Overflow occurs when the channel input current exceeds 23.52mA, and the maximum overshoot code

value of 32767 is displayed, along with an alarm.
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3.4.4.6 Current output code value table

4mA~20mA OmA~20mA
range
Eurrent 0~27648 0~27648
code value code value

0 - 0

1 - 1382

2 - 2765

3 - 4147

4 0 5530

5 1728 6912

6 3456 8294

7 5184 9677

8 6912 11059

9 8640 12442

10 10368 13824

11 12096 15206

12 13824 16589

13 15552 17971

14 17280 19354

15 19008 20736

16 20736 22118

17 22464 23501

18 24192 24883

19 25920 26266

20 27648 27648

Code value formula

Code value = (27648/16) * current -
6912

Code value = (27648/20) * current

Current formula

Current = ((Code value + 6912) * 16)
/ 27648

Current = ((code value * 20) / 27648
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Note: @The current output setting code value will not respond if it exceeds the range code value.
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3.4.4.7 General technical parameters

General technical parameters

Specifications and

8 channels: 145 x 75 x 32.8mm

8-channel with waterproof box: 160 x 127.7 x 100mm

dimensions 4 channels: 95.3 x 75 x 32.8mm
4-channel with waterproof box: 110 x 128 x 100mm
8 channels: 180g

. 8-channel with waterproof case: 600g

weight
4 channels: 130g
4-channel waterproof case: 430g

Operatin

P 9 -20°C~+60°C

temperature

Storage temperature | -40°C~+80°C

relative humidity 95%, no condensation

Altitude <2000m

Protection level

XBF5D Series: IP20

XBF5E Series: IP65

Overvoltage category

Pollution level

Level 2

Firmware upgrade

support

Short circuit
protection

Supports (automatic recovery)
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3.4.5 1/0 expansion interface

The XBF5D & XBF5E series /O expansion interfaces use standard RJ45 network interfaces and
standard crystal connectors. The pin assignments are shown in the table below.

ﬁrflgl IJE!J:I pin Signal
number
1 B
2 A
8 1 8 1 3 SGND
4 —
— = S
6 S24V
7 —
8 —_
The I/0 expansion interface provides two interfaces, one input and one

output, which facilitates the connection of multiple I/0 modules in series. A terminating resistor needs
to be inserted on the unused I/O interface of the last I/O module.

& Precautions

® Category 5 or higher double-shielded (braided mesh + aluminum foil) STP cables are
recommended for use as communication cables.

® The length of the cable between devices must not exceed 30m.

® Do not connect to any device other than our product's 1/0 interface.
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3.4.6 1/0O Wiring Diagram

3.4.6.1 XBF5D-A8C/XBF5E-A8C

f?l

=l

=l

i

=

TAIOF  24v!
| AID- ov |
1 !

SHIELDSHIELD! |(3)

| |
| |
| |
| |
| |
| |
| |
R Q i
I oV, @IDV |
' 1(3)lov '
I @) |
| |
| |
| |
| |
| |
| |
I |

l—’{_@: PE

*24V internal conduction; OV internal conduction

*SHIELD internal conduction

*All channels share the same load source

*Shielded twisted-pair cables are recommended for signal cables.
*The wiring section is the same as that of the XBF5D-A8C panel.
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3.4.6.2 XBF5D-A4C/XBF5E-A4C

( O )

wr e JEFDMC R

/(_I

=

-+ NC OV OV 24V 24V

AllO+
AlfO-
SHIELD

AlfO+
AlfO-
SHIELD

*24V internal conduction; OV internal conduction

*SHIELD internal conduction

*All channels share the same load source

*Shielded twisted-pair cables are recommended for signal cables.
*The wiring section is the same as that of the XBF5D-A4C panel.
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3.4.7 Outline Dimensions

8-channel I/0 module dimensions (unit: mm)

145

| , O )

ocooooooon
r

Y

328
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4-channel I/0 module dimensions (unit: mm)

95,3

f O 3 (O )

oooocooooo

Y

32,8
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8-channel 1I/0 module including waterproof box dimensions (unit: mm)

(127.70)

: 120. 00

00 '091

00001
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4-channel I/0 module with waterproof housing dimensions (unit: mm)

(128. 00)

120. 00
— - O O
O — k='
| - 0 (o)

007011

11

00001
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Installation and removal

4.1 Installation Guide

Installation/Removal Precautions

® Modules with an IP20 protection rating must be installed in a cabinet for indoor use.

® Ensure that the server rack has good ventilation (such as installing exhaust fans in the server
rack).

® Do not install this device next to or above equipment that may cause overheating.

® Make sure to install the module vertically on the fixed guide rail and ensure that there is air
circulation around it (there should be at least 50mm of air circulation space above and
below the module).

® Installation/removal must be performed with the power off.

A Warn

® |f the device is not used in accordance with the product user manual, the protection it provides may

be compromised.
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4.2 Installation and disassembly steps

Module installation and removal

Coupler
installation
steps

1. Push the clip at the bottom of the back of the coupler outward until you hear a
"click".

2. First, install the coupler module on the fixed guide rail. Align the upper edge of the
coupler module slot with the upper edge of the guide rail and place the module into
the guide rail.

3. Press the lower edge of the coupler module slot against the lower edge of the guide
rail, push the buckle upwards until you hear a click, and the coupler module installation
is complete.

4. Install the required I/O modules sequentially on the right side of the coupler module.

I/0 module
installation
steps

1. Place the waterproof box base of the I/O module firmly against the mounting surface,
insert the screws and tighten them to secure it, ensuring that all four corner screws are
tightened in place and the installation is firm and not loose.

2. Push the latches at the bottom of the back of the I/O module outwards until you hear
a "click" sound.

3. Place the I/0 modaule into the fixing slot inside the waterproof box, align the buckle
holes of the I/0 module with the reserved screw holes in the slot, and fix it in place with
screws.

4. Connect the RJ45 expansion interface of the I/0 module through the network cable
connection hole on the bottom edge of the waterproof box. Follow the I/0 module
wiring diagram and connect the wires through the protective coil on the side of the
waterproof box.

5. Align the top cover of the waterproof box with the reserved screw holes on the base
of the waterproof box, insert the screws and tighten them to ensure that all four corner
screws are tightened in place and the installation is secure and not loose.

Coupler
disassembly
steps

1. Disconnect all external wiring on the coupler module, including RJ45 extension
cables, power cables, etc.

2. Insert a flathead screwdriver into the clip and apply force towards the module until
you hear a click.

3. Remove the module from the guide rail.

I/0 module
disassembly
steps

1. Loosen and remove the four corner screws securing the waterproof box cover, then
remove the cover to expose the internal I/O module.

2. Remove all external wiring from the I/O module, including RJ45 extension cables and
signal and power cables connected through the protective coil on the side of the
waterproof box.

3. Remove the screws that secure the I/O module in the waterproof box slot.

4. Gently remove the I/0 module from its mounting slot in the waterproof box.

5. Remove the fixing screws at the four corners of the waterproof box base, remove the
base from the mounting surface, and complete the overall disassembly.
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5 Wiring

5.1 Terminal blocks

A Warn

Terminal blocks

Rated voltage 320V
Coupler power Rated current 20A
terminals Extreme number | 3P
wire diameter 22~16 AWG 0.3~1.5 mm?
Rated voltage 300V
I/0 module power Rated current 7A
terminals Extreme number | 6P
wire diameter 28~18 AWG 0.2~0.75 mm?
I/0 module signal Rated voltage 300V
line terminals (i.e., Rated current 8A
input/output Extreme number | 32x3P/16x3P/8x3P
terminals) wire diameter 22~16 AWG 0.3~1.5 mm?
IP65 cable tie 4dmmx1
protection ring czf\ble outer
(XBFSE series wiring) diameter 7.2mmx16
Waterproof box with | aperture 6~7.5mm x2
network cable hole
Coupler Expansion 4xRJ45 UTP or STP of Category 5 or higher (STP recommended)
Module Interface
I/0 module 2xRJ45 UTP or STP of Category 5 or higher (STP recommended)

expansion interface
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5.2 Wiring instructions and requirements

Power connection precautions

® The power supply for the module system side and the power supply for the field side should be
configured and used separately. Do not mix them.

® The PE element must be reliably grounded.

Wiring tool requirements

The power terminals and signal terminals feature a
screwless design, allowing for cable installation and

removal using a flathead screwdriver (size: £3mm). 53”““)/

Stripping length requirements

The recommended cable stripping length for power terminals is
8~10 mm.

The recommended cable stripping length for signal line terminals is
9~10 mm.

Wiring method
For a single-strand rigid wire, after stripping the wire to the

corresponding length, press the button and insert the single-strand _ﬂfsn

wire directly into the corresponding end hole.

After stripping the wire to the corresponding length, the multi- -
strand flexible wire can be directly connected or used with the
corresponding standard cold-pressed terminals (tubular insulated terminals, see the table below for

reference specifications). Pressing down the button will insert the insulated terminal directly into the

corresponding end hole.
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The specifications for power supply terminals and signal line terminals are shown in the table below:

Specifications of tubular insulated ends
. conductor cross-sectional
Specifications model
area (mm?)
E0308 0.3
N B E0508 0.5
SO E7508 0.75
N

E1008 1.0
Tubular insulated terminals L The length is E1508 1>
8~10mm E0310 03
E0510 0.5
E7510 0.75
E1010 1.0
E1510 1.5

A Warn

® Only copper wires can be used for wiring.

A warn

® Cable temperature: 80°C.

84 Copyright © 2026 Nanjing Solidot Electronic Technology Co., Ltd.



XBF5D & XBF5E Series |/0 Module User Manual 6 Use

6 Use

6.1 Parameter Description
6.1.1 Digital input filtering

Digital input filtering prevents unexpected rapid changes in input signals from causing switch
contact skipping or electrical noise. Digital input filtering supports single-module settings; each
module can be configured independently, but individual channels cannot.

The default setting for the digital input filter FilterTime is 3ms, with supported settings of no
filtering, 0.1ms, 0.2ms, 0.5ms, 1ms, 2ms, 3ms (factory setting), 4ms...18ms, 19ms, and 20ms. When
configured to 3ms, noise within 3ms can be filtered out. A 3ms input filter time means that a single
signal transitioning from "0" to "1" or from "1" to "0" must take 3ms to be detected; single high or low
pulses shorter than 3ms will not be detected.

Function Description: When the input filter is configured to Tms, noise within Tms can be filtered
out. As shown in the figure below, a signal input of 250us will be considered an invalid signal; single
high or low pulses shorter than 1Tms will not be detected; signals of Tms and longer can be acquired.

Invalid signal
250us
» E— «

Input signal

[ ———— lmS —»—

Valid signal

Signal acquisition
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6.1.2 Clear/Hold digital output signal

The Clear/Hold function is for modules with output channels. This function configures the output
mode of the output channels when the module is not in an OP state (stopped from operation or with
the coupler network cable disconnected). This parameter supports the following output states:

Clear output: When communication is disconnected, the module output channel will

automatically clear the output, i.e., output 0.

Output valid value: When communication is disconnected, the module output channel

continues to output a valid value, that is, output 1.

Retain the previous output value: When communication is disconnected, the module output
channel retains the previous output value.

The digital clear and retain function supports both module-wide settings (template mode) and
single-channel settings (single-channel mode). Any channel can be configured using either single-
channel mode or template mode, with single-channel mode having higher priority than template
mode. Specific configuration methods are shown in the table below; the default is module-wide clear

output.
Clear and hold parameters of digital output module
Parameter Parameter Parameter . default
. Parameter value meaning
name meaning values value
1 PresetLow clears the output, i.e., outputs 0.
Template ; . -
TemplateMode q 2 PresetHigh outputs a valid value, i.e., 1. 1
mode
3 KeepMode retains the previous output value.
TemplateValue is the template mode value,
0 meaning single-channel mode is not
Single-channel enabled.
Channel x . - 0
mode settings 1 PresetLow clears the output, i.e., outputs 0.
2 PresetHigh outputs a valid value, i.e., 1.
KeepMode retains the previous output value.

6.1.3 Analog input/output selection

The analog voltage and current compatible module can be configured with analog input or
output mode Configure, and can select Al or AO according to application needs.

Analog input/output selection parameters

. Parameter Parameter value default
Parameter name Parameter meaning .
values meaning value
0 Input: Analog input
Mode Configure Chx Input/output selection 1 Output analog signal 0
output
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6.1.4 Analog range settings

The Range Select setting is used to set the range of analog signals. Each channel can be
configured individually (see details for range settings).3.4.4.2 Voltage and Current Range Selection
Table).

Analog range setting parameters

Parameter Parameter . default
Parameter name . Parameter value meaning
meaning values value
0 Disable
0V~10V (0~27648)
2 0V~10V (0~32767)
Analog range 3 0V~5V (0~27648)
Range Select Chx . 1
selection 4 0V~5V (0~32767)
5 1V~5V (0~27648)
6 OmA~20mA (0~27648)
7 AmA~20mA (0~27648)

6.1.5 Analog output signal clear/hold

The clear/hold function is for modules with output channels. This function configures the output
mode of the output channel when the PDO is invalid. This parameter supports the following output
states:

Clear output: When communication is disconnected, the module output channel will
automatically clear the output.

Maintain output: The module's output channel continues to output even when
communication is interrupted.

Output preset value: When communication is disconnected, the module output channel
outputs a preset value.

The analog output clear and hold function supports both module-wide settings (template mode)
and single-channel settings (single-channel mode). Any channel can be configured using either single-
channel mode or template mode, with single-channel mode having higher priority than template
mode. Specific configuration methods are shown in the table below; the default is module-wide
output clear.

Analog output module clear hold parameters

Parameter Parameter ) default
Parameter name . Parameter value meaning
meaning values value
1 Clear all channels and output.
Template —
TemplateMode q 2 Hold all channels to maintain output. 1
mode
3 Preset all channel output preset values
Single TemplateValue is the template mode value,
TemplateValue channel 0 meaning single-channel mode is not 0
Chx clear/keep enabled.
configuration 1 Clear single-channel output.
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2 Hold single channel to maintain output.
3 Preset Single Channel Output Preset Value
Single Code Output code value corresponding to
Preset Value Chx channel value current/voltage value 0
preset value range (Corresponding range code value table)

Note: When the overall module setting (template mode) is configured to 3, that is, when the full
channel output preset value is effective, the preset value is based on the preset code value of channel
0 in the single channel preset value, and the full channel output is performed.

6.1.6 Analog input filtering

® Analog input filtering function
The analog input filtering function can internally average the data after A/D conversion to reduce
the impact of fluctuations in the input signal due to noise and other factors.

The analog input is processed by moving average with a specified number of A/D conversions.
@ Filtering function configuration

Each channel can be configured individually, with a configuration range of 1 to 200, and a
default of 10 times.

Analog input filtering parameters
Parameter Parameter . default
. Parameter values Parameter value meaning
name meaning value
. Analog input A/D conversion count processed
Filter Chx T 1~200 . 10
filtering by moving average

6.1.7 Analog signal power-off retention

The analog parameters support the function of saving all configuration parameters of the module
when communication is interrupted due to abnormal power failure. Analog modules all support power
failure saving by default.

This manual uses TwinCAT3 and TIA Portal V17 as examples to introduce the parameter
configuration method of the XBF4-EC4/XBF4-PNO04 coupler + 1/O module combination. For detailed
steps, please refer to [link/reference].Parameter configuration in section 6.3.1andParameter settings in
section 6.4.1After making the modifications, be sure to power it on again.
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6.2 Fault code information

6.2.1 Coupler general fault codes

Try upgrading
again, check for
. environmental
Firmware .
000000010000001 129 0x0081 interference, and
upgrade error .
check if the
_ firmware is too
Online upgrade
2 large, etc.
error
Check if the files
Firmware is are correct, and
incompatible whether there are
. 0000000010000010 | 130 | 0x0082 .
with the current any abnormalities
module model. or interferences in
the modules.
Load-side Check if the on-
3 Voltage error voltage not 0000000011000101 197 | 0x00C5 | site power supply
connected is connected.
Check whether the
General input signal of the
Error corresponding
channel exceeds
Analog channel the measurement
6 Channel error 0000000110000100 | 388 | 0x0184
overflow range and whether
the output signal
exceeds the
configurable
range.
Parameter 0000000111000000 0x01CO Check module
7 Parameter error . 448 .
setting error parameter settings
Check if the
Initialization module
. 0000111111000001 | 4033 | OxOFC1 L
failed connection is
63 Communication normal.
error Check if the
Communication module has any
. 0000111111000010 | 4034 | OxOFC2 .
timeout abnormalities or
interference.
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Check if the
Module module is online
. 0000111111000011 | 4035 | OxOFC3 L
disconnected or experiencing
interference, etc.
Check if the
CRC error in module has any
i 0000111111000100 | 4036 | OxOFC4 .
parsing data abnormalities or
interference.
Check if the
module DIP
switches under the
DIP switch corresponding
. 000000001000101 69 0x0045 .
conflict expansion
interface of the
coupler are
duplicated.
When the DI Check whether the
channel is input and output
adaptively set to channels of the
Digital 1, there is a configurable
igita
b . 1 Adaptive error malfunction in | 0001000001000000 | 4160 | 0x1040 | module are both
quantity .
setting the setto 1.
corresponding Channel DO is
DO control reset, and the
address to 1 [1]. alarm is cleared.

Note [1]: In configurable channel adaptive mode, when the DI input signal is 1, the corresponding

channel can no longer be controlled by DO, otherwise an alarm will be triggered.
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6.2.2 Fault Code Viewing

Taking TwinCAT3 software as an example, view the alarm information below Error in the Error List

window, as shown in the figure below. The alarm code is Hex: 00c5, which means voltage error. The
voltage on the load side is not connected. You can check whether the power supply on the field side is

connected.

Solution Explorer > B X

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

] Solution ‘TwinCAT Project2’ (1 project)
4l TWinCAT Project2
b |l SYSTEM
[

|2 sAFETY
[ c++
4 I/0
4 "% Devices
4 &3 Device 2 (EtherCAT)
*9 Image
*® |mage-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
T Box 1 (XBF4-EC04)
Inputs
W Outputs
TE Module 1 (XBF5D-1616A+)
',EE Module 2 (XBF5D-1616A
@ WcState
b @ InfoData
&' Mappings

AT VYV

v v YW

TwinCAT Project2 + X

‘ General Adapter EtherCAT Online CoE - Online

Name State CRC
Box 1 (XBF4-EC04) OP 0

Addr
1001

No
=1

| Error List

v| €3 1 Error I

Description =~

! 0 Warnings | 0 Messages

(Hex 00c5 01, 0 000 .@)

Clear

€1 2026/1/23 11:07:23 290 ms | '‘Box 1 (XBF4-EC04)' (1001): CoE - Emergency

//\\\

wigth FRE BOS  EE

UH

S (FFERTMELR)

The methods for viewing event information are shown in the table below:

Structure of event information

byteO | byte1 byte2 byte3 byte4 | byte5 byte6 byte7
) Interface
Event Code Event Status Alarm module Product Line Channel number
number
Interface
0
For example, OxFF:
For example, 0x01: | For example, O~F: Interface
module-level
Event generated. module DIP 1
i event.
0x00: Event | switches Interface
. 0x00: Channel
disappears OxFF: Coupler 2
number
Interface
3
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6.3 EtherCAT configuration application

6.3.1 Application in the TwinCAT3 software environment

1. Preparation

® Hardware environment

> Module preparation: This instruction uses the XBF4-EC04 + {Coupler Interface 0:
XBF5D-3200 + XBF5D-1616A} + {Coupler Interface 1: XBF5D-A8C} topology as an

example.

> One computer, pre-installed with TwinCAT3 software.
» EtherCAT dedicated shielded cable

> One switching power supply

» Device configuration file

® Hardware configuration and wiring

Please follow the instructions.4 Installation and Removal"and"5. Wiring"Required Operation”

® Computer IP Requirements

Configure the computer's IP address and the PLC's IP address to ensure they are on the same

network segment.

2. Pre-configured configuration files

Place the ESI configuration file (EcatTerminal-bus_V3.0.5 ENUM_BOOL.xml) in the TwinCAT
installation directory "C:\TwinCAT\3.1\Config\lo\EtherCAT", as shown in the figure below.

92

> ItkEBRE > Windows (C) » TwinCAT » 3.1 » Config » lo » FtherCAT

E=1

| | Beckhoff EPP4oocxml
__| Beckhoff EPP5x0cxml
| | Beckhoff EPP&xxx.xml
__| Beckhoff EPPTxo0cxml
__| Beckhoff EQTxoxxxml
| | Beckhoff EQ2xxxxml
|| Beckhoff EQ3xxxml
|| Beckhoff ERTxoc XML
|| Beckhoff ER2x0cXML
__| Beckhoff ER3x0cXML
| | Beckhoff ER4occxml
|| Beckhoff ERSxa¢xml
__| Beckhoff ERGx0exml
| | Beckhoff ER7xacxml
|| Beckhoff ER8xa¢.xml

| | Beckhoff EtherCAT EvaBoard.xml
| | Beckhoff EtherCAT Terminals.xml

__| Beckhoff FB1XXX.xml
|| Beckhoff FCxooocxml

| | Beckhoff ILxococ-B110.xml
.| EcatTerminal-bus V3.0.5 ENUM BOOLxml
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E =kl

2016/12/22 10:57
2016/12/22 10:57
2017/4/5 14:46

2016/12/22 10:57
2015/11/12 14:24
2016/11/23 10:42
2016/11/22 11:22
2016/11/21 15:46
2016/11/21 14:32
2017/6/9 13:35

2016/11/22 12:58
2016/3/1411:52
2016/3/1411:52
2016/11/22 12:14
2016/3/1411:52
2015/2/412:57

2015/2/4 12:57

2017/5/2412:26
2015/2/4 12:57

2015/2/4 12:57

2026/1/21 14:58

1
1
1
1

==

XML 374
XML 324
XML 3244
XML 374
XML 324
XML 374
XML 34
XML 324
XML 374
XML 324
XML 3244
XML 374
XML 324
XML 374
XML 34
XML 324
XML 374
XML 324
XML 374
XML 374
XML 34

FN

500 KB
736 KB
1,272 KB
1,466 KB
22 KB
73 KB
1,386 KB
165 KB
259 KB
1,177 KB
318 KB
273 KB
494 KB
1,503 KB
207 KB
72 KB
53 KB
49 KB
21 KB

8 KB
5,149 KB
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3. Create a project

a. Click the TwinCAT icon in the lower right corner of the desktop, select "TwinCAT XAE (VS xxxx)"
to open the TwinCAT software, as shown in the image below.

© About TwinCAT...

bd_ TwinCAT XAE (VS 2013)

Tools L4

-

4> Realtime Settings...

Router L4

System

b. Click "New TwinCAT Project". In the pop-up window, "Name" and "Solution name" correspond
to the project name and solution name, respectively, and "Location" corresponds to the project
path. These three items can be left as default. Then click "OK". The project will be created

successfully, as shown in the figure below.

New Project

b Recent [.NET Framework 4.5 | Sort by: | Default

4 |nstalled — : i j
TwinCAT XAE Project.. TwinCAT Projects Type: [winCAl Erojects

4 Templates TwinCAT XAE System Manager

b Other Project Types Configuration
b TwinCAT Measurement
TwinCAT PLC
TwinCAT Projects
Samples

b Online

Click here to go online and find templates.

Name: [TwinCAT Project1 |
Location: [C\Users\297 19\Documents\Visual Studio 2013\Projects\ -
Solution name: TwinCAT Project1

»| &F i=||Search Installed” R ~

Create directory for solution

? X

[ ok

‘ | Cancel
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4, Add device

94

a.

b.

There are two ways to add a device: scanning the device or adding it manually.
» Scanning equipment

After creating the project, right-click the "Scan" option under "I/O -> Devices" to scan for slave

devices, as shown in the figure below.

Solution Explorer >+ @I X
@ o-a| &=
Search Solution Explorer (Ctrl+;) P~

3] Solution 'TwinCAT Project1’ (1 project)
4 ol TwinCAT Project1

b [ SYSTEM
MOTION
PLC
[ 7] sAFETY
E C++
1 1/0
“" Devices
&’ Mappings

| ‘0 Add New Item... Ins

‘1 Add Existing Item... Shift+Alt+A
Export EAP Config File

¥ Scan

Paste Ctri+V

Paste with Links

Select the "Local Area Connection” network adapter, as shown in the image below.

1 new I/O devices found K
[v]Device 2 (EtherCAT)  [LLocp (Realtek PCle GbE Family Controller)] oK |
Cancel
Select All
Unselect All
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In the pop-up window "Scan for boxes", click "Yes"; in the pop-up window "Activate Free Run",
click "Yes", as shown in the image below.

Microsoft Visual Studio -- Microsoft Visual Studio
0 Scan for boxes o Activate Free Run
=) &N) =) E(N)

After the device is scanned, you can see Box1 (XBF4-EC04), Module1 (XBF5D-3200), Module2
(XBF5D-1616A+), and Module17 (XBF5D-A8C) in the left navigation tree. TwinCAT is in "OP"
state under "Online". You can also observe that the RUN light of the slave device is always on,

as shown in the figure below.

®-a - i a
ml [CRd-L | & General EtherCAT DC Process Data Slots  Startup CoE - Online Diag History Online
Search Solution Explorer (Ctrl+;) P~

State Machine

] Solution ‘TwinCAT Project1’ (1 project)
4 o] TWinCAT Project1 Bootstrap
> (4l SYSTEM Current State:
Pre-Op Safe-Op
Requested State:

Op Clear Error

b DLL Status

t= Devices .
4 == Device 1 (EtherCAT) Port A: Carrier / Open
*¥ Image

" 2 No Carrier / Closed

2 SyncUnits Port C No Carrier / Closed
Inputs
W Outputs Port D; No Carrier / Closed
@ InfoData
® Box 1 (XBF4-EC04)
Inputs
& Outputs Download... Upload...
T Module 1 (XBF5D-3200)
EE Module 2 (XBF5D-1616A+)
¥ Module 17 (XBF5D-A8C)
@ WcState
b @ InfoData
&’ Mappings 4

AT T YT

File Access over EtherCAT

vV Vv Vv w
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» Add manually

a. After adding the coupler, on the "Slots" page, click according to the actual topology..“ and'*

Add the modules one by one, as shown in the image below.

 roncar ot - <

Solution Explorer v I x

@ o-&| 5=

Search Solution Explorer (Ctrl+;) P~
& Solution ‘TwinCAT Project1’ (1 project) —
4 o] TWIinCAT Project1

b SYSTEM
MOTION

4 " Devices
4 == Device 1 (EtherCAT)
*¥ image
*5 |mage-Info
b 2 SyncUnits
3 Inputs
> [ Outputs
P InfoData
3 Inputs
W Outputs
TF Module 1 (XBF5D-3200)
T Module 2 (XBF5D-1616A+)
T Module 17 (XBF5D-A8C)
@ WcState

(= NN VNN

rvvv v

General EtherCAT DC

Process DataStartup CoE - Online Diag History Online

Slot
T Terminals
T Terminals
@ lerminals
@ Terminals
@ Terminals
T Terminals
@ Terminals
@ Terminals
T lerminals
T Terminals
@ Terminals
@ Terminals
@ Terminals
T Terminals
T Terminals
@ Terminals
W Terminals
T Terminals
@ Terminals

Module

Module Moduleldent =
TXBF5A-1600
TXBF5A-0016A

0x0000F239
XBF5D-1616A+] 0x0000F238 <
TEXBF5A-00168

X TEXBF5B-00328
TIXBF5B-1616A
TEXBF5B-16168
TEXBF5B-3200
TXBF5C-0032A
TEXBF5C-00328
TIXBF5C-1616A
TXBF5C-1616B
TEXBF5C-3200
TEXBF5D-1600
TXBF5D-3200
TEXBF5D-0808A+
XBFSD-ABC  Ox0000F247
FXBF5D-ASC

- TXBF5D-AAC
» 4

Moduleldent Descriptii =
0x0000F230 XBF5A-11
0x0000F231 XBF5A-0I
0x0000F232 XBF5A-0(
0x0000F226  XBF5B-0(
0x0000F227 XBF5B-1¢
0x0000F228 XBF5B-1¢
0x0000F229 XBF5B-3:
0x0000F22A  XBF5C-0(
0x0000F22B  XBF5C-0(
0x0000F22C  XBF5C-1t¢
0x0000F22D XBF5C-1t¢
0x0000F22E  XBF5C-3.
0x0000F240 XBF5D-1!
0x0000F239 XBF5D-3.
0x0000F242 XBF5D-0.

5 XBF5D-1616A+ 0x0000F23B  XBF5D-1

#XBF5 Analog 10 Terminals

0x0000F247 8 Channe
0x0000F248 8 Channe -
»

a

Note: Slave module slot location: the expansion interface number corresponding to the slave

module connected to the coupler x 16 + slave module DIP switch number.
For example: (Module 1) XBF5D-3200: 0x16+0=0 -- Terminals 0;
(Module 2) XBF5D-1616A+: 0x16+1=1 -- Terminals 1;
(Module 17) XBF5D-A8C: 1x16+0=16 -- Terminals 16;

96
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5. Parameter configuration
a. Clicking "Box1 -> Startup -> New" in the left navigation tree will take you to the configuration
parameter editing page, where you will enter the "Edit CANopen Startup Entry" interface, as

shown in the image below.

P
Ql o- Ezlll 2= General EtherCAT DC Process Data Slots | Startup|CoE - Online Diag History Online
Search Solution Explorer (Ctrl+;) o~

Transition Protocol Index Data Comment

& Solution "TwinCAT Project1’ (1 project)
€ <PS> CoE 0xFO30 CO 1700 39 F2 00 00 3B F2 00 00 00 00 00 00 00 00 00 ... download slot cfg

4 ] TWinCAT Project1
> ([ SYSTEM

4 " Devices
4 =% Device 1 (EtherCAT)
*® Image
*® Image-Info
2 SyncUnits
Inputs
B Outputs
& InfoData
T Box 1 (XBF4-EC04)
3 Inputs
b @ Outputs
b TE Module 1 (XBF5D-3200)
3
b
b

AT T TwT

TE Module 2 (XBF5D-1616A+)
T8 Module 17 (XBF5D-A8C)
@ WcState
b @ InfoData Move Up Move Down New... Delete... Edit...
&’ Mappings

Edit CANopen Startup Entry X

Transition
[Ji=P Indlex (hex) 2000

Cancel

F=5 []s-=P Sub-Index (dec): Dl

[]s-0 [Jo-s Yalidate [ ] complete Access
Datafhexbin:  [01 | | HexEdit.
Cornment |Sub|nde>< 000 | Edit Eritry

Index Name Flags Yalue Unit

= 10F1:0 Error Settings R

+ 10F3:0 Diagnosis History RO =h<

= 10320 SM output parameter =32<

+# 1C33.0 SM input parameter >32«

120000 XKBFED-3200 Config RO >«
#-2010:0 XBFED-1618A+ Config RO =18<
- 2100:0 XBFED-ASC Config RO =41 <
+-bF00:0 Bus Feature Rw/ >b<
- F030:0 Configured Module [de... RW =0=<
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b.

C.

For example, to modify the parameters of Module1 (XBF5D-3200), click the "+" in front of Index

2000:0 to expand the parameter menu and configure the digital input filtering; the output

signal clear/hold function parameters of Module2 (XBF5D-1616A+) are shown in the figure

below.

Edit CANopen Startup Entry

Transition
li=p Index (hex) !2000
. Cancsl
[F=3) Lls=P Sub-Index (dec) |0
Lls=o Llo=s ‘alidate [ ] complete Access
Diata (hexbin) o1 Hex Elit .
Comment |Sub|mdex 000 Edit Entry
Inclex HName Flags  walue Unit ~
= 20000 XBFB0-3200 Config RO >1«
2000:01  FilterTime R 3ms (3)
= 2000 *BFED-1818A+ Config RO »18«
2010:01  FilterTime R 3ms (3)
201002 TemplateMode R PresetLow [1)
2010:03 Channel 00 R Templatevalus (0]
2010:04 Channel 01 R Templatevalue (0]
2010:05 Channel 02 R Templatevalus (0]
2010:06 Channel 03 R Templatevalue (0]
2010:07 Channel 04 R Templatetvalue (0]
2010:08 Channel 05 R Templatevalue (0]
2010:09 Channel 06 R/ Templateialue (0]
2010:04 Channel 07 R/ Templatevalue (0]
2010:0B Channel 08 R/ Templateialue (0]
2010:0C Channel 09 R/ Templatevalue (0]
2010:00 Channel 10 R/ Templatevalue (0] v

The digital input filtering time FilterTime can be set from 0 to 20ms. Double-click "FilterTime"

and modify the parameter value in the drop-down box, as shown in the figure below.
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Transition

[li-=p
VP=5
[(Js-=0

Data [hexbin):

Comment:

s-—=p
[o-=s

Index (hex)

2000

0300 00 00 s

FilterTime

Index
= 2000:0
-~ 2000:01
=-2010:0
2010:01
2010:02
2010:03
2010:04
2010:06
2010:06
2010:07
2010:08
2010:09
2010:04
2010:0B
2010:0C
2010:0D

Narme
XBFED-3200 Config

XEFED-1616A+ Config

FilterTime
TemplateMode
Channel 00
Channel 01
Channel 02
Channel 03
Channel 04
Channel 06
Channel 06
Channel 07
Channel 08
Channel 09
Channel 10

Set Value Dialog X
Dec |8 oK I
|0x00000003 Cancel
Enum 3ms A
null
Tms
2ms
Boal 3ms
4rms
Binary: 5ms
Brms
Bit Size: 7ms
R
R
R
R
R
R
R
R
R
R
R
R

d. The digital output signal clear/hold function is preset to output clear mode for all channels by

default. Module channels can be configured individually; see the corresponding relationship
below.6.1.2 Clearing/Holding Digital Output SignalsAfter configuration, click "OK", as shown in

the image below.

Edit CANopen Startup Entry X
Transition
[]i-»P Inclex {hiex) 2000

Cancel
P-=5 [Is=P Sub-Index (dec)
[Js=0 [Jo-s validate [ ] Complete Access

Data (hexbin) |0A 000000 Hex Edit

Cormment: |FMterTime Edit Entry..
Index Name Flags  walue Unit ~
= 20100 XBFBD-1616A+ Config RO »18<«

2010:01  FilterTime R/ ams (3)

2010:02 TernplateMode R/ Presetlow (1)
2010:08  Channel 00 R/ Templatevalue (0]
2010:04  Channel 01 R/ Templatevalue (0]
2010:056 Channel 02 R TemplateValue (0]
2010:06 Channel 03 R/ TemplateValue (0]
2010:07 Channel 04 R TemplateValue (0]
2010:08 Channel 05 R/ Termplateyalue (0
2010:09 Channel 06 Ry Termplatetalue (0
2010:04 Channel 07 R/ Termplateyalue (0
2010:0B Channel 0% R Templatet/alue (0]
2010:0C Channel 09 R/ Templatetalue (0]
201000 Channel 10 R Templatet/alue (0]
2010:0E Channel 11 R Templatetalue (0]
2010:0F Channel 12 R Templatetalus (0] v
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e. Taking the analog quantity range setting as an example, double-click "Range Select" and

modify the parameter value in the drop-down box, as shown in the figure below.

Transition |
[J1=p Index (hex):
Cancel ‘
P-=5 [Is=P Sub-Index (dec) D
[Js—=0 [Jo-=5 |
Set Value Dialog X
Data (hexbin) 01000000
Dec 1 | I
Hex 000000001 | Cancel
Comrment: Range Select Ch
Enum O™ 10W(0727648) v I
Disable W
Index Name OV 10D~ 27648
=-2100:0 *BFBO-ABC Config o™ 10V{0™32767)
2100:01  Mode Configure Chq 500l OV BV(0™27648) Edit
210002 Mode Configure Ch g 05073276 7)
2100:03 Mode Configure Ch OmA20mA(0™2 7648
2100:04 Mode Configure Chi  Bit Size ArnA~20mA0™27548)
2100:06 Mode Configure Ch
2100:08 Mode Cortfigure Chib R Input (0]
2100:07 Mode Cortfigure ChOG R/ Input (0]
2100:08 Mode Corfigure Chi7 R/ Input (0]
- 2100:08 Range Select Chad0 R/ O™ 10W(0™27648) (1)
2100:04 Range Select Chil R/ O™ 10V(0™27648) (1)
210008 Range Select Chi2 R/ O™ 10V(0™27648) (1)
2100:0C Range Select Ch{3 R/ O™ 10V(0™27648) (1)
2100:0D Range Select Chi4 R/ O™ 10V(0™27648) (1)
2100.0E Range Select Chib R/ O™ 10V(0™27648) (1)
2100:0F Range Select ChiB R/ O™ 10V(0™27648) (1) V]
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f. To modify the baud rate configuration parameters, click the "+" in front of Index 5F00:0 to
expand the configuration parameter menu, as shown in the figure below.

Edit CANopen Startup Entry X
Transition
LlI=P Index (hex) 2000

Cancel
P=3 [ls-=p Sub-Index (dec): |1
Lls=0 [lo-=s Validate [ |complete Access
Data (hexbin): ‘OA 00 00 00 ‘ Hex Edit
Cornment FitterTime || Edit Entry
Index MName Flags  Value Unit ~
2010:0B Channel 08 RW Templatev/alue (0)
2010:0C Channel 08 Riw Templatev/alus (0]
2010:00 Channel 10 R Templatev/alus (0]
2010:0E Channel 11 Riw Templatev/alus (0]
2010:0F Channel 12 R Templatev/alus (0]
201010 Channel 13 Riw Templatev/alus (0]
2010:11 Channel 14 R Templatev/alus (0]
2010:12 Channel 15 Riw Templatev/alus (0]

21000 KBFBO-ASC Config RO =47 =

- BFO0:0 Bus Feature R =h<
BEF00:01  BusFault Communication Configuration R/ 000000000 (0)
BEF00:02  Bus Cornmunication CyclaTirme Min RO 000000000 (0)
BEF00:08  Bus Communication CycleTime Max RO 000000000 (0)
BEF00:04  Bus Cormmunication CycleTime Current RO 000000000 (0)
BEF00:05 Bus Baud Rate R/ GMHz (G000000)

+- FO30:0 Configured Module ldent List Riw/ =(0= v

g. The Bus Baud Rate can be set to 6MHz, 3MHz, 1TMHz, or 115200Hz. Double-click "Bus Baud
Rate" and modify the parameter value in the drop-down box, as shown in the figure below.
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Transition
[JI=P Index (hex): BfOD

B [Is=P Sub-Index (dec): _

Lls=0 [o-s Validate [ ]Complete Access I

i3
it}
S
o
@

I Data (hexbin): 80 80 5B 00 K :
. ( ) Set Value Dialog X B
Comment: Bus Baud Rate Dec: ‘6000000 ‘ I OK I i
Hes: 0x005B8080 | Cancel | |
Index MName = e
bl
210021  PresetValueCho7 | : 152;0H
¢ Z
2100:22 Filter Cho0 1MHz
210023 Filter ChO1 3MHz
210024 Filter Cho2 Bool: BMHz Edit..
210025 Filter Ch03
i ] 80 80 6B 00 4
210026 Filter Chod hile | N
2100:27 Filter Ch0b Bit Size O] 08 016 @32 ©64 Of:
2100:28 Filter Ch06
2100:29 Filter ChO7 R Ox0000000A (10)
=-BFO0:0 Bus Feature R =h<
BFOO:01 BusFault Communication Configuration R 0x00000000 (0)
BFO0.02 Bus Communication CycleTime Min RO 0x00000000 (0)
BFO0.03 Bus Communication CycleTime Max RO 0x00000000 (0)
5F00.04 Bus Commmunication CycleTime Current RO Ox00000000 (0)
“-BFDO:05 Bus Baud Rate R/ BMHz (5000000)
+ F030:0 Configured Module Ident List R =0< v

h. Afte_r -r-’n-odif);ng .the parameters, you can see the modified parameter items and values
below Startup, as shown in the image below. After setting the parameters, a Reload operation
and a power-on restart of the module are required to enable the main station to automatically
distribute the parameter settings.

TwincaT project1 < |

General EtherCAT DC Process Data Slots Startup Cof - Online Diag History Online
Transition Protocol  Index Data Comment
€ <PS> CoE 0xFO30CO 31001CF20000 1D F2 00 00 00 00 00 00 00 00 0.. download slot cfg
B PS CoE 0x2000:01 10ms (10) FilterTime
Move Up Move Down New... Delete... Edit...

6. Verify basic functions
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a. The left-hand navigation tree "Module1 -> Digital Inputs” displays the upstream data of the

module, used to monitor the module's input, as shown in the figure below.

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

> [l SYSTEM

MOTION
PLC
[1] SAFETY

m Ct++
4 @0

4 ‘}C'g Devices

4 == Device 1 (EtherCAT)

*" Image
*® Image-Info
2 SyncUnits

Inputs
B Outputs
& InfoData
B Box 1 (XBF4-EC04)
4 Inputs
> [ Outputs
4 TH Module 1 (XBF5D-3200)

> Digital Inputs
b T Module 2 (XBF5D-1616A+)
> ¥ Module 17 (XBF5D-A8C)
4
3

AT T T T

@ WcState

3 InfoData

-0 x MGENTSIERS

Name
# Channel In 00
# Channel In 01

“ J|# Channel In 02

| # Channel In 03
# Channel In 04
# Channel In 05
# Channel In 06
# Channel In 07
# Channel In 08
# Channel In 09
# Channel In 0A
# Channel In 0B
# Channel In 0C
# Channel In 0D
# Channel In OE
# Channel In OF
# Channel In 10

|+ Channel In 11
# Channel In 12
# Channel In 13
# Channel In 14
# Channel In 15

~ f|# Channel In 16

Online

Thotobooocooo oot on B

Type
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

Size >Address

41.0
411
4.2
413
414
41.5
41.6
a7
420
421
422
423
424
425
426
427
43.0
43.1
432
433
434
435
43.6

In/Out
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

User ID

OO0 0000000000000 OOO0O0O0C OO

Linked to

b. The left-hand navigation tree "Module2 -> Digital Outputs"

displays the module's downstream

data, which is used to control the module's output, as shown in the figure below.

Solution Explorer

\ @ o-a| s -
‘ Search Solution Explorer (Ctrl+;)
E C++
4 Fio

4 “k‘_g Devices
4 == Device 1 (EtherCAT)

*¥ Image

*® |mage-Info

2 SyncUnits
Inputs

& Outputs

@ InfoData

T Box 1 (XBF4-EC04)

b Inputs

> [ Outputs

4 T Module 1 (XBF5D-3200)
3 Digital Inputs

4 T Module 2 (XBF5D-1616A+)
3 Digital Inputs
> @ Digital Outputs

b FF Module 17 (XBF5D-A8C)

b WcState

b @ InfoData

&7 Mappings

AT VT YT

-0 x WOGUCGES ]

Name
= Channel In/Out 00
= Channel In/Out 01
“ §l = Channel In/Out 02
| = Channel In/Out 03
= Channel In/Out 04
& Channel In/Out 05
= Channel In/Out 06
& Channel In/Out 07
= Channel In/Out 08
& Channel In/Out 09
& Channel In/Out DA
& Channel In/Out 0B
& Channel In/Out 0C
& Channel In/Out 0D
& Channel In/Out OE
& Channel In/Out OF

Online

(=il =R = 1 = T = T = T = = T - I = - = 1

Type
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

Size >Address

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

410
411

412
413
414
415
416
417
420
421

42.2
42.3
424
42.5
426
427

In/Out

Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output

User ID

cOCoOCcOo0OO0OO0OO0OCOOCOCOOCOo

Linked to

¢. Taking channel 0 of Module1 (XBF5D-3200) as an example, if there is a valid voltage input to

input channel 0 of this module, it can be observed in "Module1 -> Digital Inputs", as shown in

the figure below.

103
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e.

Solution Explorer
@ o-a| &=

Search Solution Explorer (Ctrl+;)

>l SYSTEM
=] MOTION
PLC
[1] sAFETY
E C++
« /0
4 "% Devices
4 == Device 1 (EtherCAT)
*® image
*5 |mage-Info
2 SyncUnits
Inputs
@ Outputs
@ InfoData
B Box 1 (XBF4-EC04)
P Inputs
b [ Outputs
4 T Module 1 (XBF5D-3200)
b Digital Inputs
> TH Module 2 (XBF5D-1616A+)
> TN Module 17 (XBF5D-A8C)
b [ WcState
3

3 InfoData

N4

MR TincaTprojectt - < [

Name

# Channel In 00
# Channel In 01
# Channel In 02
# Channel In 03
# Channel In 04
# Channel In 05
# Channel In 06
# Channel In 07
# Channel In 08
# Channel In 09
# Channel In 0A
# Channel In 0B
# Channel In 0C
# Channel In 0D
# Channel In OE
# Channel In OF
# Channel In 10
# Channel In 11
# Channel In 12
# Channel In 13
# Channel In 14
# Channel In 15

| # Channel In 16

Online

SR R = R R - R - - - I - R R R R R R R = R

Type
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

Size >Address

410
411
412
413
414
4.5
416
a7
420
421
422
423
424
425
426
427
430
431
432
433
434
435
436

In/Out
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input
Input

User ID

SR R = N - E-E-E-I - IR - R R R R R R R =]

Linked to

Taking the output channel 0 of Module2 (XBF5D-1616A+) as an example, if you want the digital

output channel 0 of this module to output, you can click on Channel 0 in "Module2 -> Digital

Outputs”, right-click on the corresponding "Online" and select "Online Write '1'". You will then

see the corresponding channel light illuminate on the module, as shown in the figure below.

-0 x WOGUCGES ]

Size >Address

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

E Ct++

4 Fio
4 “’c‘_:- Devices

4 == Device 1 (EtherCAT)

*¥ Image

*® |mage-Info

2 SyncUnits
Inputs

& Outputs

@ InfoData

T Box 1 (XBF4-EC04)

b Inputs

> [ Outputs

4 TF Module 1 (XBF5D-3200)
3 Digital Inputs

4 TF Module 2 (XBF5D-1616A+)
3 Digital Inputs
> @ Digital Outputs

b T Module 17 (XBF5D-A8C)

b WcState

b @ InfoData

&’ Mappings

AT VT YT

Name

= Channel In/Out 00
= Channel In/Out 01
= Channel In/Out 02
= Channel In/Out 03
= Channel In/Out 04
& Channel In/Out 05
= Channel In/Out 06
& Channel In/Out 07
= Channel In/Out 08
& Channel In/Out 09
& Channel In/Out DA
& Channel In/Out 0B
& Channel In/Out 0C
& Channel In/Out 0D
& Channel In/Out OE
& Channel In/Out OF

Online

(=il =R = 1 = T = T = T = = Y - I = - =

Type
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT
BIT

0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1
0.1

410
411
412
413
414
415
416
417
420
421
42.2
42.3
424
42.5
426
427

In/Out

Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output
Output

User ID Linked to

cOCoOCcOo0OO0OO0OO0OCOOCOCOOCOo

Taking the analog input module Module17 (XBF5D-A8C) as an example, with channel 0

configured as the output and the other channels as inputs, writing "0x (006C)" to Outputs ->

Channel 0 will illuminate the channel 0 indicator light, as shown in the image below.
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m| °- E——||| o= Name Online Type  Size >Address InfOut  User D Linked to
Search Solution Explorer (Ctrl+) P~ E-Channel 0 108 (0x006¢) INT 2.0 430 Qutput 0
— = Channel 1 0 INT 20 450 Output 0
b (] SYSTEM “ N = Channel 2 0 INT 20 470 Output 0
MOTION = Channel 3 0 INT 20 490 Output 0
&-Channel 4 0 INT 20 510 Qutput 0
®=-Channel 5 0 INT 20 530 Qutput 0
g o = Channel 6 0 INT 20 550 Output 0
4 4% Devicas E-Channel 7 0 INT 20 570 Qutput 0
4 == Device 1 (EtherCAT)
*% Image
*¥ Image-Info
> 2 SyncUnits
13 Inputs
> 1 Outputs
b @ InfoData
4 'H Box 1 (XBF4-EC04)
3 Inputs
b [ Outputs
3 EE Module 1 (XBF5D-3200)
> TF Module 2 (XBF5D-1616A+)
4 EE Module 17 (XBF5D-A8C)
3 Inputs
> [ Outputs
P> @ WcState
b @ InfoData
33 Mappings -

f.  When a valid voltage is input to module channel 1, the input value “108" , which is
"16#006¢” , can be monitored in Inputs -> Channel 1, as shown in the figure below.

Solution Explorer TwinCAT Projectl + X
ml o - E—i]l| 5= Name Online Type  Size >Address In/Out  UserID Linked to
Search Solution Explorer (Ctrl+;) P~ = Ghiannel 0 0 il 2l 490 pLs o
— # Channel 1 108 (0x006¢) INT 20 510 Input 0
> (@ SYSTEM “ Nl # Channel 2 0 INT 20 530 Input 0
MOTION # Channel 3 0 INT 20 550 Input 0
# Channel 4 0 INT 20 570 Input 0
# Channel 5 0 INT 20 590 Input 0
g /o # Channel 6 0 INT 20 610 Input 0
4 %2 Devices # Channel 7 0 INT 20 630 Input 0
4 == Device 1 (EtherCAT)
*% |mage
*H Image-Info
> 2 SyncUnits
b Inputs
> [ Outputs
b @ InfoData
4 T Box 1 (XBF4-EC04)
b Inputs
b [ Outputs
p EE Module 1 (XBF5D-3200)
b EE Module 2 (XBF5D-1616A+)
4 Al Module 17 (XBF5D-A8C)
> [ Outputs
P [ WcState
P [ InfoData
&7, Mappings -
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6.4 PROFINET configuration applications

6.4.1 Application in the TIA Portal V17 software environment

1. Preparation
® Hardware environment
> Module preparation: This guide uses the XBF4-PN04 + {Coupler Interface 0: XBF5D-
1616A} + {Coupler Interface 1: XBF5D-A8C} topology as an example.
> One computer, pre-installed with TIA Portal V17 software.
» One Siemens PLC is required. This instruction manual uses the Siemens S7-1500 CPU
1511-1 PN as an example.
» Special shielded cable
> One switching power supply
» Device configuration file
® Hardware configuration and wiring
Please follow the instructions.4 Installation and Removal"and"5. Wiring"Required Operation”

2. New construction projects
a. Open the TIA Portal V17 software, click "Create New Project”, enter all the information and click

the "Create" button, as shown in the figure below.

.{.I.fg Siemens - 0Ox

Totally Integrated Automation

tlz2HEE

@ ninanRe laasn Do '
o Pz © | C:Wsers\297191Documents\Automation ‘

® tlzsmE ek (17

fE : 29719
ZEmE
L 28
-

® Kk

® CEEMRT

® =,

® APRmiEs

» HEHRE
Project name: Custom, you can keep the default.
Path: The path where the project is saved. You can keep the default path.
Version: You can keep the default.
Author: You can keep the default setting.

L I K R IR 2

Note: This is customizable and can be left blank.
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3. Add PLC controller

a. Click "Configure Devices", as shown in the figure below.

Bsh HF LR

HTHRE®E TH : "XBF5" BEENITH . B%ET—5 :

p #lEHmE
BEWH
) XHEE

o [mses]

s  BIEPCERE
: ik
we TEam
BREMKF || mswER
THEEAE

b. Click "Add New Device", select the PLC model you are currently using, and click "Add", as
shown in the image below. After adding, you can see that the PLC has been added to the
device navigation tree.

HEmEHRE

® ERFARE

~{L@ CPU 1511-1 PN
Il 5ES7 511-14K00-04BO

® EmEiEs
[l sE57 511-14K01-0480 U ST P
» [l CPU 1511C1 PN E e
» [if CPU 1512C1 BN = ITHE - | 6E57 511-1AKD2-04B0 |
» [l CPU 15131 PN bk - [vas =
» [ CPU 15152 PN
» [ CPU 15163 PIDP THER -
» [ CPU 1517-3 PNIDP CPURHTTR | T{FfFigsgneig 150 ke (£
» [ CPU 15184 PNIDP A1 MB 3R | [ INFTEE 60 ns 4 SR
o L . TEmEE - aEsiel. AEEEE. sl
5 YA EEU 1515 S ENDRORK B REThaL ST RE - FHESED (&
PCRER » [ CPU 15184 PNIDP MFP th) . JEFIFATE PROFINETHED - 2%t
» [l CPU 1511F-1 PN TCRIF. HAMTAPEEREE. s7TRE STHE
fha . IPFET. Web BFEE. DNS FFim. OPCUA:
» [ CPU 1513F-1 PN AR ES DA. B /im DA Tk, DEMD -
» [[§ cPu 1515F-2 P PROFINET IO }%'JSFEE Dﬁﬁéﬁﬂm"'éjﬁﬁé?#ﬁ
fre : PROFINETVZ2.3. ¥Rim0. FEEGEE. Hhk MR,
’ r{. CPU 1516F-3 FIIDP NRPD. i RiRet - i v
» [ CPU 1517F 3 PNIDP
] 5 CPU 1518F-4 PNIDP
» [ CPU 1518F-4 PNIDP ODK
» [l CPU 1518F-4 PNIDP LFF
» [ CPU 151171 PN
» [ CPU 151572 PN ol
[ roii 1e167 2 mn J
(<] i
M T RENE 0
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4. Scan connection device

a. Click "Online Access -> Update Accessible Devices" in the left navigation tree, as shown in the

image below. Once the update is complete, the connected slave devices will be displayed, as
shown in the image below.

R 7@ Siemens - C:\Users\29719\Documents\Automation\XBF5\XBF5

HmEE REE WEW BAL EHO AR TE0 B0 #Hd Totally Integrated Automation
GAHREE & X EHax 9:0: QNN ER gezng Jezng hAM x J 1 [F5EeEz ] PORTAL
XBF5 » BEHIPEE - X
B & EHEE | ERaE (I RENE
i [ | m| L (uge -] A% B B RdEa: =

W E

: PLC 1
Ty lmecorcrutsiiae ; €PU 1511-1 PN
» [ s amin s
» 53 E2ER

v 4 BRI
v (g sistanm
21
v (g E=IEE
v Lol Wtisn 4
~ [ f2&kikial .
| EREEE0
~ [J) Realtek PCle GbE Family Controller
iz EHELAIEANEE
& STESEE AR [WeR | BE |

» [ plc_1 profinetinterface_1 [192.168.0.1] J ey H ST " e |

» [ prio[192.168.0.2] S
[B1]0)==s

» [0 Intel(R) Wi-Fi 6 AX201 160KHz
e BE 7 L] i 8]

» [ FCinternal (]
r
{34480 Realtek PCle GbE Family Controller FENSE BB 2026/1/26 16:23:16
$34#50 Realtek PCle GDE Family Controller ERNSEEBA - TERIE LHFIT 2--%E - 2026/1/26  16:23:22

i % =

=
v =5

&
M B[ %1 @

1

kil

» _J USB [STUSB]
» [ Telesenice [Bahth iR 2]
» [ iEFaRiuse iR

FEREE

i B
i $348#%50 Realtek PCle GbE Family Con._

4 Portal fE

The computer's IP address must be on the same network segment as the PLC. If they are not
on the same network segment, change the computer's IP address and repeat the above steps.

5. Add GSD configuration file

a. Inthe menu bar, select "Options -> Manage Generic Station Description Files (GSDML)(D)".As
shown in the figure below.

tlﬁ Siemens = (:\Usels\29719\DoLuments\Autumartion\XBFE\xHFS

WEE) WHEE MEW A0 #Ho mEe) |[TAEm &0 )

: e - o " 5 + o Totally Integrated Automation
Cf B RrnE & M R X Y Y BES Bddsms MR X A || [moorez | PORTAL
e

o ItRE b PEERE (Y RERE

JBzh Automation License g

& Y ] 2E I N :
] BREEEW - Flidx=ExEd
~ [ ] x8Fs [ 2@FEE) »

[

R T E:;E _115"4 N
» [ PLC_1 [CPU1511-1 PN]

[OF

WH W E

[ 5]

v [ R AREE
v B ERRE

|

» @ EENEE
» Lo Wedsasisn i
- [ TEEEI iy
1 SrkREED
+ []] Realtek PCle GbE Family Controller
i BEFERIAEE
ﬁﬁ BRESER AEM [WESR | s
» [ plc_1 profinetinterface_1 [192.168.0.1] ‘l e x
EETRET
(][ W—
1 HB BE 2 (=F] B8

€ SO Realtek PCle GbE Family Controller FAEEE & 20261126 16:23:16
¥ $34E$5 0 Realtek PCle GBE Family Controller FEE%E 5o 728 FHI T 248G 202611126 16:23:22

45 Q]

&
v

|

» [l pnio [192.168.0.2] -| 2
» [ Intel(R) Wi-Fi 6 AX201 160MHz @m
» [ PCinternal [#41)
» [ uss [s7usB]
» [ Teleservice [HE50811
» [ SRS 72ikEE

RN

Al
|

|

<] i |

4 Portal M E & RENFEE

1.
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b. Click "Source Path" to select the folder, and check if the status of the GSD file to be added is
"Not Installed". If not, click the "Install" button; if already installed, click "Cancel" to skip the

installation steps.As shown in the figure below.

& H i A S P
EZEM GSD BEE®H GSD
Bz - EX | &
SABREMNNE
] [ B s
[] GSDMLY2.33-XingYu-XY-GW2ZMR-20250520.xm| V233 miE, iy Bigi
E\ GSDML-VZ 43<Dot-XBF4-PNO4-202601 26 xm| V243 mig CE
m| i | |T_!
s = ET

6. Hardware detection and device addition

a. Double-click "Device and Network" in the left navigation tree, and select PLC in the network
view, as shown in the figure below.
& Siemens - C:Wsers\29719\Documents\Automation\XBF5\XBF5
FEE RO WA A0 0 EEN TED FO0w  Hhe Totally inteqrated Altomation
HFHHermE S M E X e GMEER Fesos Jeszg pAE € 41" AL
XBF5 » E{FiIRL
% _ e
s o8 B LB [k o= & =uaEa: =2 =
= =
v [ ] X8F5 ’7 b
e e =
PLC1 ?
» L PLC_1 [CPU1511-1 PN] [l el ;
» R SEERE =
» Ba BeuE =
v [ B EINEE o
# =
» @ BEH0EE =
» LA fsietiEn ]
~ lig TEEIFI b sl
| SrBmED 8
» [ 1] Realtek PCle GbE Family Controller LA =
» [0 Intel(R) Wi-Fi 6 AX201 160KMHz 5]
» (4 PCinternal (4] 1) ]
» [0 use [s7UsE] i §
» [ TeleSenice [E3EMHIDRI L i
» [ i Ragiuse TN
| - _ ]
<[ w | [>] [100% 7] —s—
SRt uee |[Yem |
4 Portal {LE S | BE R v [iE xers B
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b.

In the menu bar, select "Online -> Hardware Detection -> PROFINET Devices in Network", as

shown in the figure below.

U4 Siemens -

C:\Users\29719\Documents\AutomatiomXBF5\XBFS

IREP) WEE MEM  JBAO fEA0) EEN TEM HOMm  FEH Totally Integrated Automation ‘
Gi W H GEEE 2 ¥ = | RS colek | o wEAS S EERS S IR 2 )" PORTAL
& TR
N EEEEE
[ IRiEmIELHE) PalPC BfE & b o RSRE [0 EEE (e
#E®D v [ H =
BiERRRA (/i
I FHEEEL cirkl ) F
1J’EB']T§E§U1;‘§(K‘ . = |
2l &l
[m rc - 1[CPU15111 BN] .
r T&L E g iliEita =
» 5 HERE &
» - i, e K
G W, His e
b g AR
» o) Sriia® BG iEER S ) L%:
J F.E:J E=AEEER BREMEAIE R GEHDEE o
» L ipFiEsiE0 MIERRE R |
~ Tl T4 R ’ Bl
i ErmaEEl BEHEPY) ’ L]
» [ Realtek PCle GbE Family C e =y
» [J Intel(R) Wi-Fi 6 A%X201 160 iz PRI E)-- Qe i
» [0 FCinternal (4] 8 Bz cPUR) CirlaShifisE |
v [ use [s7usB] B =1t crueey CrrlsShife -
v [ Teleservice [Eahfhuanl| B fretinizaro =
» [ iEREiUsE fie R i |
|
I B = :
] [3] [100% = —5— @
EE e \

4 Portal WE v TE xsrs ERTRT

¢. A hardware detection window will pop up. Select the correct PG/PC interface and click "Start

Search”, as shown in the figure below.

PGIPC #EOIAYN2ER - r!_F'NnE
l PGIPC $E0 - |ﬁ Realtek PCle GbE Family Controller | @ D

[ijprz=Aml: s phsTi Rel=ie

FROFINET %8 4= %5 15 F 5 1P ik Mac Mt

1l =N

EE - MR REEEEES. NAHTEE . SLHEEMEETREN. fsarafnEings. AEHzEEkTHES -

| Fmgs [ mE ]
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d. To detect coupler devices in the network, select the coupler and click "Add Device," as shown in

the image below.
"PROTINET R i R T M

PGIPC EOMZEE - [R_Pie [~]
e—— PGIPC $8[ - |@ Realtek PCle GbE Family Controller !'] ®|§]|
R IR i - | AeEE
PROFINET % &4 B 5 P it MAC Hiht
|M) sbfa-pnos PNIO 192.168.02 8CF3-E£7-25-84-AC ]

1 =

FE - FwEEEnEs. FHTEE. St afiTeEl. s EsefnEigs. MEHsscuThHES-

| OEmEE | B |
_—————-——e—,.™.

e. After the coupler is successfully added, you can see the coupler icon in the network view, as

shown in the figure below.

& Siemens - C:Wsers\29719\Documents\Automation\XBF5\XBF5

TEE REC MEw HA0 e ERe TEO BOw  FEho) Totally Integrated Automation
CiyHsrnE & X x oo aNHER gesag Juzmg oMM x J0° PORTAL
XBF5 » BEFSE
BE (2]
| o B 1Y [ 2 s
Bl E
#
T PLC1 xbf4-pnos E Bl
» (@ pLC 1 [C;,UIHH Pl ‘ CPU 1511-1 PN KBF4-PNO4 |! I i
L =2 B
» Ej E2ET EH
» 8 R EThEE =
v [0 EAMMER |=
» [of st E,
I RS =y
» g EsinnE i R
» (4 EaiziEn W e
~ L 43R it 2 ]
1 SrkEED =
» [ Realtek PCle GbE Family Controller L.}
» [0 Intel(R) Wi-Fi 6 AX201 160MHz =] W
» [ 7 PCinternal [ B §
» [ use [57UsB] ] =
» [ Teleservice [Sthiiag &
» [ iR RESIUSE RN
<] w oo |¢] ——5-— @
> [T E-E Y-S P
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f. Select the coupler icon, switch to the device view, and add the I/O modules manually. In the
"Hardware Directory" on the right, drag and drop the coupler interface and I/O modules
according to the actual topology (the order must match the actual topology, otherwise
communication will fail), as shown in the following figure.

XBF5 » RHMNEH » xbfd-pn04 [XBF4-PNO4] — X

= RIVE & PERE N eenE

i b
v S A it odiit  ZeA &S &l
~ xbfi-pno4 0 0 WBF4-PNO4 XEF4-PNO4 ViB05 |~
» PHO 0 0x1 FNIO |
~ XBF4-PORTI_I 0 1 ¥BF4-PORTI 10
¥BFSD-1616A+ 0 11 XBFSD-1616A+
] 12 5
i} 13
0 14
0 15 _
0 16
0} 17
o o 18
5
H 0 19
3 0 110
g 0 111
o 112
0 113
0 114
0} 115
0 116
v XBF4-PORTZ_1 0 2 XBF4-PORT2 10
XBFSD-ABC 0 55 XBFSD-ABC
i} 5
0 23
0 24
0 25
Il o} 24 : i_.._.E
1€ 1 | | >

Note: The 1/0 module DIP switch station number must be consistent with the slot number
set in the diagram. The DIP switch station numbers 0~F correspond to slots 1~16 of the
four coupler interfaces respectively.

7. Manually add slave devices
Besides adding devices through hardware detection, you can also add them manually, as
detailed below.
a. Double-click "Devices and Networks" in the left navigation bar.
b. Click the vertical "Hardware Catalog" button on the right, and the catalog will be displayed as
shown in the image below.
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.{_‘Iﬂ. Siemens - C:\Users\29719\Documents\AutomationtXBF5\XBF5
REE FEE WEAW A0 EHe BRNw ITAm S0 #Ehd)

Totally Integrated Automation

GOHeRE S X 2o xnre: GEELER JREae Jezad AR ¥ ] ° PORTAL
B i L d
B & WibE & FAgaE I gEnE i) (e}
:v o R L EE [haEE FlRz5 B 2R = jm| E
B FA=E :‘
~ [ ] xBFs - — 1
RS E = : ----—" s Llﬂ
& e pLC1 MitE  mEe[S- =) [ e
i e (BRI BTN | > fg']ComroHar: ;
» o RBRMER ¥ [ H B
» By HERE » [ PCsystems i
» 8 pEnAEThES » [ Drives & starters o
» [gf stz » [ Network components
» 5 THes » [ Detecting & Menitoring &
v g EEImEE » [ Distributed 110 5
» L4 feissliEn | » (@i Power supplyand distributien S|
~ [ TEddiAID) ] » [ Field devices | ]
T ETEREED = [l Other field devices Il
» [0 Realtek PCle GBE Family Controller i - A
» [ Intel(R) Wi-Fi 6 AX201 160MHZ ]
» [0 FCinternal [Z4] 5] =
» [f use [s7usB] ] E
» [0 TeleService (BRI ] =

» [ imEasiuse 171k

[] [100%

4 =

c. Select "Other field devices -> PROFINET 10 -> I/O -> sDot -> Solidotech XBF4 System -> XBF4
-> XBF4-PN04", then drag or double-click XBF4-PN04 to the "Network View", as shown in the
figure below.

& Siemens - C:Wsers\29719\Documents\Automation\XBF5\XBF5

WRE REE PRV FBA0 EHo ERN TAO FOw Toth et Al Pt s
I HerEE & X 2= X 9 MBER Fusug Jeszg wMRME > " PORTAL
BE & WhitnE & PERE |0 eE0E x|
] i FIE LY [ % [[] @ %% & B W " H
Bl mE
> [] %85 ‘
pLC PO T = mEss -
» [ PLC_1 [CPU1511-1 PN] CPUTSTI-T PN e At I! B » [ General
» R RENRE i ~lmio
» 5@ HaigE » [ Dexinli Tech
v o BRETRE » (il EAPF
v [ ROWMBE » [mcoa
» (5§ 2itanE » [ MAC INC
» 5 AR » [m obot
v [g E=mEE - » Lm avscre
» La EEissEn g ’ ';il Qysche
~ I 2451 B » [mso
1 EnkREED li » [@sdot
¥ [ Realtek PCle GbE Family Controller 5] ~ [ sDot
» [ 1 Intel(R) wi-Fi 6 AX201 160MHz 5] » (@ Solidotech PH System
» [0 FCinternal (241 5] » [ solidotech XB8S System
» [ use [s7use] 5] ~[m Selidotech XBF4 System
» [ TeleSenvice [Bethaing] ) ~ [ xBFa 1
» g iR kaBiuse S 1
» [ SIEMENS AG
» [ SINSEGYE
» [ soupot
» (g sensors
vl » [ PROFIEUS DF
v e
T = = » [[g PROFIBUS PA L
<[] [>][100% &] v
EE
| & & mFR
=

d. Switch to network view, click "Unassigned (blue text)" on the coupler (slave) device, and select

"PLC_1.PROFINET Interface 1", as shown in the figure below.
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& i b RARE [N RE0E
HIMI 3 _:Ll

N

PLC 1
CPU 1511-1 PN

5[l &

RxE B B

PNIO
XBF4-PMO4

EDTBR 0 FEE
PLC_1.PROFINETHM_1

s 5]

e. Once the connection is complete, it will look like the image below.

XBF5 » S 0REE

— X

= EIMOE & RERE [0 2E0E
|

P RIS B3 EE [HUEE

PLC 1
CPU1511-1 PN

PNIO

KEF4-PMNO4

PLC_1

= PLC 1 PROFINET ID-Syste__ .

3 @+ =)

1 10 F%: PLC_1 PROFINET 10-System (100) |

[ L% B =9
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115

Click "Device View" to enter the coupler's device overview. Under "Hardware Catalog" on the

right, drag and drop to add couplers according to the actual topology.The interface and 1/0

modules (the order must match the actual topology, otherwise communication will fail) are

shown in the figure below.

XBF5 » FRSHMISET » PNIO [XBF4-PNO4] - 0 EX L
= BIE & mEaE | RenE || X% el
[ =
| wakn | =]
o s e e o [dm B SAEES pu
> PNIO 0 0 xerarnos (A | [t [t b
b PNHO o oX1 PMNID Elﬁﬁ ErE it me =|
* XBF4-PORTI_1 0 1 0... XBF4-PORT1 s - =%
3 Head module
XBF5D-1616A+ o 11 0 XBF5D-1616A+ > =g
= T =l-'= Module =
= = ~ [ XBF4 PORT £
- = Il xBFa-FORTI m
= = Il xeFaroRT2 4]
= e [N xeFarORTS g
= = Il xeFaroRTS =
= == ~ [ submodules :}g
B — vtﬁ.r\nalog Input Output
5 = Il siTv1050-XBF1BL _ Il
E = = KBF4-A04 3
- = 112 Il xeFa-ros i
| [l xeFa-a20 T
0 113
= Tl <eFa-ra0 =
0 114 =
5 — Il x8FsD-R4C =
G - [l xeFsD-8C . |
- Eﬂ Digital 11O
~ XBF4-PORT2_1 0 B 4.19 2.17 XBF4-PORT2 B e
XBF5D-A8C 0 21 4.19 2.47 XBF5D-ASC g
z zi Il x8F2c-0808A i
5 o Il xer2c-08088
o se Il xeFa-1616A
5 SE Il xeF4-15168
= = [l xeFs-1616A
= — Il xeFs-16168
[l xeFsa0808A
0 29
¥BFSA-D808E
o 210 —
= — ™ [N xeFsai616A
[<] [ | g XBFSA-16168 =
& =t ||"A-'. B8 i ||&I i | > |f‘ﬁ'§.

Note: The I/0 module DIP switch station number must be consistent with the slot number

set in the diagram. The DIP switch station numbers 0~F correspond to slots 1~16 of the

four coupler interfaces respectively.
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8. Assign device name
a. In the network view, right-click the connection cable between the PLC and the coupler, and
select "Assign Device Name", as shown in the figure below.

XBF5 » g EHIPIEE
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S EEEEMN)
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o
e
T 1=
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g B Alt+Enter o
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b. A "Assign PROFINET Device Name" window will pop up, as shown in the figure below.

J3PF PROFINET oty S bi-
*HZ5 1 PROFINET 2
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M RETE—ZEEEE
[ Tt RRemEs
[ RETEE SIS
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1P Mt WAC Mk BE FROFINET &% &5 s
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TEEEHEEER ¢
[<] i >
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C.
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Select PLC as the device name, click "Update List", and the update will be completed as shown
in the figure below.

"J% PROFINET I3 ta 2 ks~

Check if the node's status is "OK" in "Accessible Nodes in the Network". If not, select the device

and click "Assign Name", as shown in the image below.
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Select "Coupler" as the device name, click "Update List," and then assign a name using the

same method after updating, as shown in the figure below.
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Check if the MAC address on the module's silkscreen matches the MAC address of the assigned

device name. Click "Close".
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9. Download configuration structure
In the network view, select the PLC. First, click the Compile button in the menu bar, then click
the Download button to download the current configuration to the PLC.

a.

119

In the pop-up "Download extension to device" interface, configure as shown in the image

below.
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10,

120

Click the "Start Search" button, as shown in the image below.
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Click "Load".
Click "Finish".

Power on the device again.

Communication connection
Click the "Start CPU" button in the menu bar, then click the "Go to Online" button. If both icons
are green, the connection is successful, as shown in the image below.
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a.

122

Parameter settings

In offline mode, open "Network View", select the coupler module, switch to device view, right-
click the XBF5D-1616A+ module, and click the "Properties" button to view and set various

parameters of the module, as shown in the figure below.
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b. On the XBF5D-1616A+ properties page, click "Module Parameters," as shown in the image
below. The parameters can be configured according to actual usage needs. After configuration,

re-download the program to the PLC, and then power on both the PLC and the module.
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View the parameters of XBF5D-A8C in the same way, as shown in the figure below. The

parameters can be configured according to actual usage needs. After configuration, re-

download the program to the PLC, and then power on both the PLC and th
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d. Right-click the coupler icon in the network view and click the "Properties" button to view and
set various parameters of the coupler, as shown in the figure below.
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e. On the coupler properties page, click "Module Parameters," as shown in the image below.
Alarm function enable/disable, PLC stop status DO/AO output control, IO communication
exception configuration, and baud rate configuration parameters can be configured according
to actual usage needs. After configuration, re-download the program to the PLC, and then

power on both the PLC and the module.
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12, Functional verification
a. Expand the project navigation on the left and select "Monitoring & Enforcement
Tables".Double-click "Add New Monitoring Table" to add a new monitoring table, as shown in
the figure below.
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b. Open "Device View" to view the channel | address (channel address of input signal) and Q
address (channel address of output signal) of each module in the device overview.
For example, the "l address" of the XBF5D-1616A+ module is 0 to 3, and the "Q address" of
the XBF5D-1616A+ module is 0 to 1, as shown in the figure below.
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¢. Inthe address cells of the monitoring table, enter the input/output channel addresses, such as
"IBO" to "IB3", "QB0" to "QB1", and press "Enter". After completing all the entries, click [link to
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oHh
entry]. = The button allows you to monitor the data, as shown in the image below.
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Taking input channels 0 and 1 of the XBF5D-1616A+ module as an example, when there is a
valid voltage input to input channels 0 and 1, it can be observed in the monitoring value cell of
the monitoring table; the output channels of the XBF5D-1616A+ module can be forcibly
controlled by modifying the monitoring value, as shown in the figure below.
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Taking the analog module Module17 (XBF5D-A8C) as an example, with channel 0 configured as
the output and the other channels as inputs, write "27648" into output channel 0. You will see

the indicator light for channel 0 of the module light up, as shown in the figure below.
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When an effective voltage is input to module channel 1, the input value "27648" can be
monitored in input channel 1, as shown in the figure below.
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6.5 Firmware online upgrade

1. Taking TwinCAT3 software as an example, the topology is XBF4-EC04+{Coupler Interface 0:
XBF5D-3200+XBF5D-1616A+}+{Coupler Interface 1: XBF5D-A8C}+{Coupler Interface 2: XBF5D-
1600} +{Coupler Interface 3: XBF5D-0808A+}, as shown in the figure below.
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Search Solution Explorer (Ctrl+;) P~

4 o] TWinCAT Project1 -
b (] SYSTEM
MOTION
PLC
| SAFETY
E C++
4 1/O
4 "‘”‘:‘g Devices
4 == Device 1 (EtherCAT)
*¥ |mage
*® |mage-Info
2 SyncUnits
Inputs
W Outputs
& InfoData
T8 Box 1 (XBF4-EC04)
> Inputs
b [ Outputs
> TF Module 1 (XBF5D-3200)
b T Module 2 (XBF5D-1616A+)
> T Module 17 (XBF5D-A8C)
3
3
b

AV VYV

T Module 33 (XBF5D-1600)
T Module 49 (XBF5D-0808A+)
& WcState
b @ InfoData
&' Mappings =

SRR TwinCAT Project1 = X

General EtherCAT DC

Process Data Slots  Startup CoE - Online Diag History Online

State Machine

Current State:

Pre-Op Safe-Op
Requested State:
Op Clear Error
DLL Status
Port A: Carrier / Open
Port B: No Carrier / Closed

Port C: No Carrier / Closed

Port D No Carrier / Closed
File Access over EtherCAT

Download... Upload...

2. Click the coupler "XBF4-EC04" in the left navigation tree, click the "Online" option in the right
menu, click the "Bootstrap" option in State Machine, wait for Current State to display "BOOT"

status, and then click the "Download" option in File Access over EtherCAT below, as shown in the

figure below.

Solution Explorer
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Process Data Slots  Startup CoE - Online Diag HEstow 2

General EtherCAT DC

State Machine
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e
S BOOT

[Current State:
Pre-Op Safe-Op
Requested State: BOOT
Op Clear Error
DLL Status

Port A: Carrier / Open

Port B: No Carrier / Closed

Port C No Carrier / Closed

No Carrier / Closed

File Access over EtherCAT
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Upload...
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3.

In the pop-up file opening window, select the "All Files" option, select the bin file corresponding
to the module that needs to be upgraded, and click "Open", as shown in the figure below.
o) F17F b
1+ > ICEBfR » AMBEEEE (D) > update v U  {fupdate i p
M- YRR E- O @
& WPSEfE N EW B EXHEs it
™ e _'_\ enccrypt(XBF4-EC04-1.0.0.fb-7-XBF24)1023-171844.bin  2024/10/23 17:18 BIN 37{4
B
= ER
B o
¥ FH
=S
T
L AR (C)
S (D)
& ms
v < >
EE(N): [encerypt(XBF4-EC04-1.0.0.fb-7-XBF24)1023-17184 V| [A[[ Files (*.*) VI
=

4. A settings window will pop up. Enter the password; a password of Oxff indicates an upgrade for
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the coupler. Click "OK" to proceed with the upgrade, as shown in the image below. After
confirming the upgrade, observe the progress bar and module behavior to confirm whether the
upgrade was successful (see next step for details).

Edit FoE Name X
String: \enoorypt(XBF4-Eco4-1 0.0 fb-T-XBF24)1023-1 \
Hex: ‘65 6E 63 63 72 79 70 74 28 58 42 46 34 2D 45\ Cancel

Length: 47

Password (hex): 000000FH

Note: 1) Coupler upgrade password: OxFF.

2) Password for upgrading the slave module: the extension interface number (0~3) corresponding
to the slave module access coupler + the slave module DIP switch number (00~0F);

For example, the expansion interface number of Module 1 (XBF5D-3200) is 0, and the DIP switch
number is 00, so the Password is 0x000;

The extension interface number of Module 2 (XBF5D-1616A+) is 0, and the DIP switch number is
01, so the password is 0x001.

The extension interface number of Module 17 (XBF5D-A8C) is 1, and the DIP switch number is 00,
so the password is 0x100.

The extension interface number of Module 33 (XBF5D-1600) is 2, and the DIP switch number is 00,
so the password is 0x200.

The extension interface number of Module 49 (XBF5D-0808A+) is 3, and the DIP switch number is
00, so the password is 0x300.
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5.
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Successful upgrade process for different modules

EtherCAT coupler online upgrade:

1) Once the progress bar is full, the RUN and ERR indicators on the coupler will flash briefly and
then turn off, indicating a successful upgrade.

2) After a successful online upgrade, you need to manually switch to OP mode before you can re-
establish the connection.

3) If you need to upgrade again, you need to switch the OP state back to the BOOT state.

Online upgrade of 1/0 modules:

1) The I/0 module interface operation indicator Pn (n: 0~3, green light) and ERR light (red light)
will flash sequentially. After the flashing ends, the upgrade is successful (after the upgrade is
completed, you need to power it on and off to connect normally).

2) Other modules can be upgraded without interrupting power.
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