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1 Introduction

1.1 About this document

This user manual describes Hilscher's netFIELD Unity edge gateway

(NFX86-D8-N128-021).

1.2 List of revisions

Revision |Date Change
1 2025-06-10 Document created.
2 2025-12-16 Section Digital input [ page 22]: Logic 0 is ,10 VDC ... 30

VDC* and logic 1is ,0 VDC ... 3 VDC”

Section BIOS settings to boot from USB device [ page 46]
added.

Table 1: List of revisions

netFIELD Unity | NFX86-D8-N128-021

© Hilscher 2025

DOC250101UMO2EN | Revision 2 | English | 2025-12 | Released | Public



Introduction 5/53

1.3 Brief description

netFIELD Unity is an edge gateway for running custom software, close-to-
machine deployment of workloads and distributing lloT logic and
intelligence.

Connecting your netFIELD Unity via the Internet to the netFIELD Cloud
(https://www.netfield.io) allows you to manage your device via remote
control functions from the netFIELD Portal (which is the web-based user
interface of the netFIELD Cloud) and to control the distribution of its [loT
applications from remote via the Internet.

You can also stream MQTT messages from this edge gateway to third
party applications via the data service of netFIELD Cloud using the MQTT
over WebSocket secure protocol.

Key features hardware

e Intel Atom® Processor x6413E 1.5 GHz

e 8 GByte DDR3L RAM

e 128 GByte SSD BiCS5

o 2 x Ethernet ports: 10/100/1000 Mbit/s (RJ45 connectors)
e 3xUSB3.2,1xUSB 2.0 (type A connectors)

o 2 x COM ports: RS-232, RS-422, or RS-485 (switchable) serial interface
(terminal block connector)

e 8-channel digital inputs, 8-channel digital outputs (terminal block
connector)

e TPM 2.0 (Trusted Platform Module)

e Programmable LED

e Compact aluminum housing

e Protection class IP20

¢ Removable mounting bracket for DIN top hat rail mounting

e Wide input voltage range of +10 V DC to +36 V DC (typical: +24 V DC)

e Wide ambient temperature range of —20 °C to +70 °C with 0.7 m/s
airflow

e Real-time clock buffering via on-board coin cell battery
e 2 x Display port, V1.2

netFIELD Unity | NFX86-D8-N128-021 © Hilscher 2025
DOC250101UMO2EN | Revision 2 | English | 2025-12 | Released | Public
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Key features software

Preinstalled and non-removable netFIELD OS (netFIELD Operating
System) with Local Device Manager (web GUI) for local configuration
and administration of the device.

Applications for data acquisition, analytics, processing or connectivity
(to cloud or other enterprise systems) do not run natively under the
netFIELD OS, but as “containers” in a Docker runtime. netFIELD OS
provides two Docker runtimes that are running simultaneously on the
device:

loT Edge Docker for remote and automatic deployment and
maintenance of containers. These containers are deployed (“pulled”)
and managed over the netFIELD Cloud. This requires your device to
be onboarded in the netFIELD Cloud. Note that you need an
account/subscription for the netFIELD Cloud

(https://www.netfield.io) for this.

Standard Docker for manual and local deployment and
maintenance of containers.

Those containers can be pulled from official registries like Docker
Hub (https://hub.docker.com) or any locally hosted Docker registry.
In case you do not have an account/subscription for the netFIELD
Cloud, the standard Docker is the only way to pull and run container
applications on your device.

Options for users/subscribers of the netFIELD Cloud
(https://www.netfield.io):

Remote device management and container deployment via
netFIELD Portal.

In the netFIELD Portal, the MQTT message data can be visualized
in customized dashboards (which can be created in the Portal’'s
Dashboard Manager app) or it can be consumed by third party
apps or systems (featuring an MQTT client) via the netFIELD
Portal’s Data Service using the MQTT over WebSocket secure
protocol.

Software updates for the device (application containers and
netFIELD OS) can be conveniently initialized and managed via the
netFIELD Portal.

For a detailed description of the netFIELD Portal, see operating
instruction manual netFIELD Portal, DOC1907010IxxEN.

netFIELD Unity | NFX86-D8-N128-021 © Hilscher 2025
DOC250101UMO2EN | Revision 2 | English | 2025-12 | Released | Public
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1.4 netFIELD OS

The edge gateway is equipped with an operating system: netFIELD OS.
The netFIELD OS features the Local Device Manager, which is a web-
based GUI for local device configuration.

Manager, see ,Operating instruction manual, netFIELD OS,

For a description about the netFIELD OS including the Local Device
DOC2503020IxxEN*.

netFIELD Unity | NFX86-D8-N128-021 © Hilscher 2025
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2 Safety

2.1 Intended use

netFIELD Unity (NFX86-D8-N128-021) is an edge gateway for running
custom software, close-to-machine deployment of workloads and
distributing IloT logic and intelligence. Additionally, it allows you to connect
it with netFIELD Cloud in order to control the device itself and the
distribution of those applications from remote over the Internet.

The device complies with protection class IP20 and is suitable for indoor
use, e.g. in industrial automation plants.

Any use other than specified here is not permitted.

2.2 General note

To avoid personal injury or property damage to your system or to this
product, you must read and understand all instructions in this manual
before using the product.

This manual was written for the use of the product by educated personnel.
When using the product, all safety instructions and all valid legal
regulations must be observed. Technical knowledge is presumed.

Keep this manual for future reference.

2.3 Personnel qualification

Only qualified personnel is allowed to install, configure, operate, and
remove the edge gateway. Personnel professionally working with electricity
must have job-specific technical skills concerning:

e Safety and health at work

¢ Mounting and attaching of electrical equipment

o Measurement and analysis of electrical functions and systems
e Evaluation of the safety of electrical systems and equipment

e Installing and configuring IT systems

2.4 Device destruction by exceeding the allowed supply voltage

Observe the following notes concerning the voltage supply:

e The device may only be operated with the specified supply voltage of
+10V DC ... +36 V DC. Make sure that the limits of the allowed range
for the supply voltage are not exceeded.

e A supply voltage above the upper limit can cause severe damage to the

device!
e A supply voltage below the lower limit can cause malfunction of the
device.
netFIELD Unity | NFX86-D8-N128-021 © Hilscher 2025
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2.5 Risk of denial of service due to extensive memory usage
close to limits

Using applications that exceed the memory resources of the device can
cause an out-of-memory situation (OOM) in the Linux kernel leading to
temporary delayed application reaction times and limited overall device
responsiveness.

You must therefore consider the memory requirements of your Docker
containers carefully before deploying them on the device. We also
recommend you to configure the logging behavior (e.g. log levels) of your
containers accordingly.

For information on the memory resources of the egde gateway, see section
Technical data [ page 40].

2.6 Modification reserved

Changes or modifications to hardware or software of the device by the user
are not permitted.

The device does not contain any parts that are serviceable by the user.

Do not open or damage the housing.

netFIELD Unity | NFX86-D8-N128-021 © Hilscher 2025
DOC250101UMO2EN | Revision 2 | English | 2025-12 | Released | Public
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3 Hardware description

3.1 Device overview

The following figure shows the positions of the interfaces, LEDs, and
operating elements. The left part of the figure shows the front view
(positions 1 to 20). The right part of the figure shows the top view (positions
21 and 22).

Figure 1: Device overview with position numbers

netFIELD Unity | NFX86-D8-N128-021 © Hilscher 2025
DOC250101UMO2EN | Revision 2 | English | 2025-12 | Released | Public
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Position |Name Description For details see section

(1) PWR PWR LED (Power): orange, green PWR LED (Power) [ page 27]

(2) RUN RUN LED (programmable): green RUN LED (Programmable) [ page 27]

(3) BTR BTR LED (Battery): red BTR LED (Battery) [ page 27]

(4) - Power button (On/Off) Power button [ page 15]

(5) - Reset button Reset button [ page 15]

(6) - USB 3.2 Gen 2 USB connectors [ page 26]

(7) - USB 2.0

(8) - USB 3.2 Gen 2

(9) - USB 3.2 Gen 2

(10) - Link (A): green, orange LEDs of the LAN interface [ page 28]

(11) - Ethernet interface (A) Ethernet interface (LAN) [ page 17]

(12) - Activity (A): green LEDs of the LAN interface [ page 28]

(13) - Link (B): green, orange LEDs of the LAN interface [ page 28]

(14) - Ethernet interface (B) Ethernet interface (LAN) [ page 17]

(15) - Activity (B): green LEDs of the LAN interface [ page 28]

(16) - Display Port (A) Display port connectors [ page 26]

(17) - Display Port (B)

(18) - Power supply connector Supply voltage connector [ page 16]

(19) - Grounding (Housing ground) Grounding [ page 16]

(20) - Latch

(21) COM1, COM2 |COM ports: COM1 and COM2 for Serial interface (COM port) [ page 17]
RS-232, RS-422, or RS-485

(22) DI, DO Digital input, digital output Digital I/0 (DIO connector) [ page 22]

Table 2: Positions on netFIELD Unity (NFX86-D8-N128-021)

netFIELD Unity | NFX86-D8-N128-021 © Hilscher 2025
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3.2 Dimensions

The following figure shows the front view including the dimensions.

Figure 2: Front view

The following figure shows the top view including the dimensions.

EEEEE
w

o] (o

105 mm

Figure 3: Top view

netFIELD Unity | NFX86-D8-N128-021 © Hilscher 2025
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The following figure shows the side view from the right including the
dimensions.

I 105 mm

150 mm

Figure 4: Side view from the right
The following figure shows the side view from the left including the
dimensions.

I 105 mm

150 mm

Figure 5: Side view from the left

© Hilscher 2025
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3.3 Device label
4 ™
— & hilscher
(L——"Model: NFX86-D8-MN128-021 i
@}—*Hardware 1D: 000001918021-000000020031
@—Variant - ID: 14E61DSSTFAQ L5
N —
W) ["dAMAC address: B827EB1DIDY4 5B MAC address: B827EB1DIDYE «—— (10
‘>§<,74, Default mode: DHGP client Default mode: Static IP -7—(1_1)
(8 )——— Default access: https://NTB827EB1D9D94 Default access:https://192 168.253.1/24 4—(@.
@ Default login: user/password = admin/admin -
Wifi MAC addr.: N ; 13
Bluetooth MAC addr.:- A - _
~ Fieldbus MAC addr.: - C € EE E @ RC: %E I_SU “—'i‘_“j'
@}—* Supply Voltage: +10V DC ... +36V DC L) 1812021 1
. Hilscher Gesellschaft fiir Systemautomation mbH - Rheinstr. 15 - D 65795 Hattersheim J

Figure 6: Device label

Number Name Description
(1) Model Model name: NFX86-D8-N128-021
(2) Hardware ID Hardware ID for identification the edge
gateway in the cloud with part number and
serial number
(3) Variant -
(4) MAC address MAC address of LAN port A
(5) Default mode Default mode to obtain an IP address on LAN
port A: DHCP client.
The mode is configurable after first login.
(6) Default access Default host name.
Host name is configurable after first login.
(7) Default login User name and password for first login
(8) Supply voltage Supply voltage rating
(9) ID ID for identification the edge gateway in the
cloud
10) MAC address MAC address of LAN port B
11) Default mode Static IP address
The mode is configurable after first login.
(12) Default access Default IP address on LAN port B
IP address is configurable after first login.
13) Signs Signs and certificates
14) Identification Matrix label containing part number, hardware
revision and serial number

Table 3: Device label

netFIELD Unity | NFX86-D8-N128-021
DOC250101UMO2EN | Revision 2 | English | 2025-12 | Released | Public
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3.4 Operation elements

3.4.1 Power button

The edge gateway offers a push button to switch the power on or off. For
identifying the power button on the edge gateway, see position (4) in
section Device overview [ page 10].

A short push turns the power on or off. A long push (at least 3 s) turns the
power off.

3.4.2 Reset button

The egde gateway offers a reset button to reset the gateway. For
identifying the reset button on the edge gateway, see position (5) in section
Device overview [ page 10].

To push the reset button, you need a screw driver or a wire with a
maximum diameter of 1 mm.

netFIELD Unity | NFX86-D8-N128-021 © Hilscher 2025
DOC250101UMO2EN | Revision 2 | English | 2025-12 | Released | Public



Hardware description 16/53

3.5 Interfaces and connectors

3.5.1 Supply voltage connector

The power supply connector allows you to connect supply voltage between
+10 V DC and +36 V DC (typical: 24 V DC). For identifying the power
supply connector on the edge gateway, see position (18) in section Device
overview [ page 10].

The edge gateway is shipped with a 2-pin terminal block. Use copper wire
with 12 — 24 AWG.

Power supply connector Pin Description
1 +10 V DC to +36 V DC (typical: 24 V DC)
2 Ground

1(+)—

2 (-)—

Table 4: Power supply connector

I | Note:

The maximum length of the power supply cable to the power supply
unit must not exceed 30 m.

3.5.2 Grounding

The edge gateway offers a screw connection for grounding the housing.
For identifying the screw for grounding the edge gateway, see position (19)
in section Device overview [ page 10].

The edge gateway is shipped with a grounding cable of 16 AWG.
Functional grounding is essential for a trouble-free operation of the egde
gateway.

netFIELD Unity | NFX86-D8-N128-021 © Hilscher 2025
DOC250101UMO2EN | Revision 2 | English | 2025-12 | Released | Public
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3.5.3 Ethernet interface (LAN)

The two RJ45 Ethernet connectors allow you to connect the edge gateway
to your local IT network and/or to the Internet (e.g. the netFIELD Cloud).
The MAC addresses of the ports are printed on the device label. Note that
you can change the IP address configuration of these ports in the Local
Device Manager.

LAN A

Primary 1 Gbit/s Ethernet port (see position (11) in section Device
overview [ page 10]). The logical name of Ethernet port LAN A in
netFIELD OS is eth0. The “factory setting” of the IP address of this port is
DHCP mode (“fallback” is link-local, i.e. address block 169.254.0.0/16).

LAN B

Secondary 1 Gbit/s Ethernet port (see position (14) in section Device
overview [ page 10]). The logical name of Ethernet port LAN B in
netFIELD OS is eth1. The “factory setting” of the IP address of this port is
192.168.253.1/24.

3.5.4 Serial interface (COM port)

For identifying the COM port connector on the edge gateway, see position
(21) in section Device overview [ page 10]. The COM port connector offers
two serial interfaces: COM1 and COM2. Each COM port can be used as
RS-232, RS-422, or RS-485 serial interface.

To configure the COM port, you have to set DIP switch SW1 accordingly.
For a description of the setting of SW1, see section Hardware configuration
of COM ports [ page 29].

Pin assignment

The following figure shows the pin assignment of the COM port connector.

2 4 6 810
| ||

1 3 5 7 @

Figure 7: COM port connector (pin assignment)
COM1isonpins 1,3,5,7,and 9.
COM2 is on pins 2, 4, 6, 8, and 10.

netFIELD Unity | NFX86-D8-N128-021 © Hilscher 2025
DOC250101UMO2EN | Revision 2 | English | 2025-12 | Released | Public
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RS-232 on COM1

The following table shows the settings for DIP switches 1 to 5 on SW1 to
configure COM1 as RS-232 interface and the pin assignment on the COM
port connector.

TXD (COM1) —
RTS (COM1) —

|
T =
38

GND (COM1) —

Settings on SW1 for |RS-232 on COM1 Pin |Signal |Description
RS-232 on COM1
O 111 1 CTS [Clearto send
1 -:l N 3 RXD |Receive data
5 TXD Transmit data
2
Ii- 7 RTS Request to send
3 Ii- 9 GND |Reference
otential
s IR P
sp 0|

RS-232 on COM2

The following table shows the settings for DIP switches 6 to 0 on SW1 to
configure COM2 as RS-232 interface and the pin assignment on the COM
port connector.

Table 5: RS-232 on COM1

Settings on SW1 for |RS-232 on COM2 Pin |Signal |Description
RS-232 on COM2
0 - o = o 2 CTS Clear to send
(o] ot
6l [ N =3z = 4 |RXxD |Receive data
o 2 oo 2 6 TXD |Transmit data
[ InlN ®ogoo
H E - = 8 RTS Request to send
=
el IR T TTTT 10 |GND |Reference
otential
=l IR P
sl I

Table 6: RS-232 on COM2

netFIELD Unity | NFX86-D8-N128-021
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RS-422 on COM1

The following table shows the settings for DIP switches 1 to 5 on SW1 to
configure COM1 as RS-422 interface and the pin assignment on the COM

port connector.

Settings on SW1 for |[Settings on SW1 for |RS-422 on COM1 Pin |Signal |Description
RS-422 on COM1 (no |RS-422 on COM1
termination) (with termination)
0 O 1 T- Send data
1 -:I 1 -:I negative
N N 3 |7+ |Senddata
2@ [ 2@ [ positive
5 R+ Receive data
<] Il ] el p. bositive
4 -il 4 -EI e 7 R- Receive data
=z == = negative
5 -:. 5 -El a a a a a 9 GND |Reference
. & o % potential
0

Table 7: RS-422 on COM1

When DIP switch 3 is set to OFF, the termination resistor is deactivated.

When DIP switch 3 is set to ON, a 120 Ohm termination resistor is

activated.

RS-422 on COM2

The following table shows the settings for DIP switches 6 to 0 on SW1 to
configure COM2 as RS-422 interface and the pin assignment on the COM

port connector.

Settings on SW1 for |[Settings on SW1 for |RS-422 on COM2 Pin |Signal |Description
RS-422 on COM2 (no |RS-422 on COM2
termination) (with termination)
O O = 2 T- Send data
ol _ONN |slL_ON\| s35s:
= 4 T+ Send data
o o =]
[ Esl 4 =l 8cedg positive
.+ * 1 .
- - I ¥ O 6 R+ Receive data
sl O | el =l 11 1| positive
2] -E L®] -EI 8 R- Receive data
negative
0 -:. a -El 10 GND |Reference
potential

Table 8: RS-422 on C

OoM2

When DIP switch 8 is set to OFF, the termination resistor is deactivated.

When DIP switch 8 is set to ON, a 120 Ohm termination resistor is

activated.

netFIELD Unity | NFX86-D8-N128-021
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RS-485 on COM1

The following table shows the settings for DIP switches 1 to 5 on SW1 to
configure COM1 as RS-485 interface and the pin assignment on the COM

port connector.

D- (COM1) —
D+ (COM1) —

GMD (COM1)

Settings on SW1 for |[Settings on SW1 for |RS-485 on COM1 Pin |Signal |Description
RS-485 on COM1 (no |RS-485 on COM1
termination) (with termination)
0 0 1 D- Receive/transmit
1 1 data, negative
l:- N l:- N 3 D+ Receive/send
2 [ 2 [ ] data, positive
) I SN[ > -
7 - -
4 -il 4 -EI 9 GND |Reference
tential
sl Ol (sl O po

Table 9: RS-485 on COM1

When DIP switch 3 is set to OFF, the termination resistor is deactivated.

When DIP switch 3 is set to ON, a 120 Ohm termination resistor is

activated.

RS-485 on COM2

The following table shows the settings for DIP switches 6 to 0 on SW1 to
configure COM2 as RS-485 interface and the pin assignment on the COM

port connector.

Settings on SW1 for |[Settings on SW1 for |RS-485 on COM2 Pin |Signal |Description
RS-485 on COM2 (no |RS-485 on COM2
termination) (with termination)
O O = 1 D- Receive/transmit
G ':- & l:- - 7 = data, negative
N N % E a 3 D+ Receive/send
[ Esl 4 =l S 2 5 data, positive
T+
e a o o ] 5 - -
=N L[] l -
o -E G -il 9 GND |Reference
tential
OOl oM L] P

Table 10: RS-485 on COM2

When DIP switch 3 is set to OFF, the termination resistor is deactivated.

When DIP switch 3 is set to ON, a 120 Ohm termination resistor is

activated.

netFIELD Unity | NFX86-D8-N128-021
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Accessing COM1 and COM2
COM1is /dev/ttySO
COM2is /dev/ttySl

Enabling access for application containers
netFIELD OS supports the serial interfaces as standard Linux devices.

Docker application containers accessing the ttyS0 or ttyS1 interfaces
must be either running as root user or as a member of the dialout
group in Linux. If your container is not a root user, you can add the
container to the dialout group with the -—group-add dialout
parameter in your docker run command during container deployment.

Note that you must also map the /dev/ttyS0 respectively /dev/ttyS1
interface into the corresponding container.

The following example shows a docker run command for a Node-RED
container that would allow the container to access the COM1 interface:

docker run -d -p 1880:1880 --device=/dev/ttyS0:/dev/ttyS0 —--group-
add dialout nodered/node-red

If the container is deployed via Docker Compose, you would have to add
the following lines in the *.ym1 file:
devices:

- "/dev/ttyS0:/dev/ttyS0O"

group_ add:
- dialout

netFIELD Unity | NFX86-D8-N128-021 © Hilscher 2025
DOC250101UMO2EN | Revision 2 | English | 2025-12 | Released | Public
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3.5.5 Digital I/O (DIO connector)

The device offers 8 channels for digital input (DIO ... DI7) and 8 channels
for digital output (DOO ... DO7). The digital inputs and digital outputs are
isolated.

For identifying the digital I/O connector on the edge gateway, see position
(22) in section Device overview [ page 10].

The following figure shows the pin assignment for the DIO connector.

=
o
o
o

|

—Doo
—Do1
—Do2
—DOo3
— DO4
—DO5
—DOs
—DO7
—DGND

Dio—
Ol —
Ol2—
DI3—
Dlg —
Dl5—
DI6—
DI7T—

[ [

= =

U] U]

(] (]
Figure 8: DIO connector
Pin Description
DIO, DI, ..., DI7 Digital input, channel 0 ... 7
DOO, DO1, ..., DO7 Digital output, channel 0 ... 7
DGND Ground for digital input/output
PCOM Common power supply

Table 11: DIO signal names

3.5.51 Digital input

The digital inputs are isolated. The permitted range of the input voltage is
0VvDC .... 30 VDC.

There are two options to use the digital inputs:

e Option A: With external power supply

e Option B: Voltage-free (default)

You have to configure slide switch SW3 to set option A or B. For a

description, see section Hardware configuration of digital
input [ page 32].
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Digital input with external power supply

The following figure shows a wiring example for a digital input using an
external power supply.

+24\DC
= % Extemal
Sgﬁggéggég Pover Supply
oo & o e
RN DGND

.
contact
\\ switch

D12 —
DI3—
D4 —
D5 —
Dl —
DIF —
DGMD —

[
o 2 =
= o o
L]

°

Figure 9: Digital input (wiring example with external power supply)

Signal Input voltage
Logic 0 10 VDC ... 30 VDC
Logic 1 0VDC ... 3VDC

Table 12: Input voltage

Voltage-free digital input

The following figure shows a wiring example for a voltage-free digital input.

—FPCOM
—Doo
— DO
—Do2
—Do3
—DO4
—DO5
—Dog
—Do7
— DGND

DI3—
Olg —
DI5—

Ll
O [

|

DI7—

DI —
DGMD —

1
0
=
U]
O

contact
switch

Figure 10: Digital input (wiring example, voltage free)

Signal Digital input
Logic 0 Connected to DGND
Logic 1 Open

Table 13: Digital input
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Accessing the digital inputs

The digital inputs/outputs can be accessed via /var/platform.

Digital input Access

INO /var/platform/in_di0
IN1 /var/platform/in_di1
IN2 /var/platform/in_di2
IN3 /var/platform/in_di3
IN4 /var/platform/in_di4
IN5 /var/platform/in_di5
ING Ivar/platform/in_di6
IN7 Ivar/platform/in_di7

Table 14: Access to digital input

Read/write access: To read the digital inputs, standard file access functions
are used to access the sysfs interface.

You can use the following command line to read digital input IN1.
cat /var/platform/in dil
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3.5.5.2 Digital output

The following figure shows a wiring example to connect a digital output
using an external power supply.

- +24 VDC
External
FPower Supply
DGMD
= [}
o O — L - =
O oo O o O @
[T = [ &0
|| | ||

—Do2
—Do3
—Do4
—DOG

= [}
Dr:.r:.r:.r:.r:.r:.%
&1

DGEMD —
DIo—

Figure 11: Digital output (wiring example)

Accessing the digital outputs

The digital outputs can be accessed via /var/platform.

Digital output |Access

OuUTO /var/platform/out_doO
OUT1 /var/platform/out_do1
OouT2 Ivar/platform/out_do2
OuT3 /var/platform/out_do3
ouT4 /var/platform/out_do4
OouT5 /var/platform/out_do5
ouT6 /var/platform/out_do6
ouT7 /var/platform/out_do7

Table 15: Access to digital output

Write access: To write the digital outputs, standard file access functions are
used to access the sysfs interface.

You can use the following command line to set the digital output OUT2 to
“1”.
echo 1 | sudo tee /var/platform/out_do2

You can use the following command line to set the digital output OUT2 to
HO”.
echo 0 | sudo tee /var/platform/out do2
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3.5.6 USB connectors

The USB type-A connectors allow you to connect external devices. For
identifying the USB connectors on the edge gateway, see positions (6), (7),
(8), and (9) in section Device overview [ page 10].

3.5.7 Display port connectors

The edge gateway offers two display ports to connect a monitor. For
identifying the display port A and B on the edge gateway, see positions (16)
an (17) in section Device overview [ page 10].
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3.6 LED

3.6.1  PWR LED (Power)

The PWR LED (Power) indicates voltage supply. For identifying the PWR
LED on the edge gateway, see position (1) in section Device
overview [ page 10].

LED Color |State | Description
PWR LED orange/green
Power o On Device is operating “normal”.
(green)
On Device is booting or in “standby”.
(orange)
) (off) Off No power supply or device has been turned off.

Table 16: PWR LED (Power)

3.6.2 RUN LED (Programmable)

The RUN LED is programmable. For identifying the RUN LED on the edge
gateway, see position (2) in section Device overview [ page 10].

The RUN LED is green.

Accessing the RUN LED

The digital outputs can be accessed via /var/platform/
led green run.

You can use the following command line to turn the RUN LED on.

echo 1 | sudo tee /var/platform/led green run

You can use the following command line to turn the RUN LED off.

echo 0 | sudo tee /var/platform/led green run

3.6.3 BTRLED (Battery)

The BTR LED (battery) indicates battery status. For identifying the BTR
LED on the edge gateway, see position (3) in section Device
overview [ page 10].

LED Color | State | Description
BTR LED red
Battery (red) On Battery is low. Check battery. Battery has to be
replaced.
(off) Off Battery is ok.

Table 17: BTR LED (battery)
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3.64 LEDs of the LAN interface

3.7 TPM

The LEDs of the RJ45 Ethernet connectors indicate the state of the
Ethernet connection. For identifying the Link LED (A) and (B) on the edge
gateway, see positions (10) and (13) in section Device overview [ page 10]
and for Activity LED (A) and (B), see positions (12) and (15).

LED Color | State | Description
Link LED orange
On 1 Gbit network connection
(orange)
() (off) Off 10 Mbit or 100 Mbit network connection
Activity LED green
() On The device has a link. The device does not
(green) send/receive Ethernet frames.
-::é:s Flickering The device has a link. The device sends/
(load receives frames.
(green) dependent)
() (off) Off The device has no link. The device does not

send/receive Ethernet frames.

Table 18: LEDs LAN interface

The device is equipped with a Trusted Platform Module (TPM) compliant
with the TPM 2.0 Library Specification of the Trusted Computing Group
(TCG).

trustedcomputinggroup.org/resource/tpm-library-specification

To learn more about the TPM 2.0 specification, go to https://

The TPM driver is included in the netFIELD OS and is automatically loaded
during device booting. The TPM is set up as /dev/tpm0 device in the
underlying Linux allowing raw APl access via Linux shell and/or from
application containers.
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4 Commissioning

4.1 Hardware configuration

4.1.1 Hardware configuration of COM ports

The COM port connector offers two serial interfaces: COM1 and COM2.
Each COM port can be used as RS-232, RS-422, or RS-485 serial
interface. Deactivate unused COM ports.

Use DIP switch SW1 to configure the COM ports. The following figure
shows the location of SW1 on the PCB.

COM port
(COM1, COM2)

N TIEIELL
MRS e

Figure 12: COM port (settings SW1)

Open the housing of the edge gateway and move the DIP switches with a
screwdriver.
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The following figure shows the default settings for SW1. By default, COM1
is set to RS-232 and COM2 is set to RS-232.

o B o T ¢ = B N = > B &3 B N % T (e

0
N

Figure 13: SW1 (default settings)

DIP switches 1 to 5 configure COM1. DIP switches 6 to 10 configure

COM2.

CcOoM1

The following table shows the settings for DIP switches 1 to 5 on SW1 to
configure COM1 as RS-232, RS-422 (with or without termination), RS-485
(with or without termination), or to deactivate COM1.

Settings on |[Settings on |Settings on |Settings on |Settings on |COM1
SW1 for SW1 for SW1 for SW1 for SW1 for deactivated
RS-232 on RS-422 on RS-422 on RS-485 on RS-485 on
COoM1 COM1 (no COM1 (with |COM1 (no COM1 (with

termination) |termination) |termination) [termination)

0 0 0 0 0 0

J EEEl Npll Bl Ml Bl el ITEE S I Yl INE N
2@ 0| 2 [ 2@ [ 2 [ 2 [ 2 0|
sEC N [T B | CON |0 0 [ O |30 |
1 IRl s el s Rl 2 el afl O 2 IR
sia N | SO [ ol | Cf (s ol |0
- The A 120 Ohm The A 120 Ohm -

termination termination termination termination

resistor is resistor is resistor is resistor is

deactivated. |activated. deactivated. |activated.

Table 19: Settings on SW1 for COM1
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COM2

The following table shows the settings for DIP switches 6 to 0 on SW1 to
configure COM2 as RS-232, RS-422 (with or without termination), RS-485
(with or without termination), or to deactivate COM2.

Settings on |Settings on |[Settings on |Settings on |Settings on |COM2
SW1 for SW1 for SW1 for SW1 for SW1 for deactivated
RS-232 on RS-422 on RS-422 on RS-485 on RS-485 on
COM2 COM2 (no COM2 (with |COM2 (no COM2 (with

termination) |termination) |termination) [termination)

0 0 0 0 0 0

Gl Bl NEEGE BT R BT NEEGE INEE R IV VR IEEE
THO TH O] TH O] [ =l TH O] THO
sl | sl O] | sl O] sfl] | sl O] ] I
g IRl g Rl 2 el g el S Rl 3 IR
ofg | of O of O of 0| of O opNg |
- The A 120 Ohm The A 120 Ohm -

termination termination termination termination

resistor is resistor is resistor is resistor is

deactivated. |activated. deactivated. |activated.

Table 20: Settings on SW1 for COM1
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4.1.2 Hardware configuration of digital input

In case you intend to use a digital input, set option A or B:
e Option A: With external power supply
e Option B: Voltage free (default)

You have to configure DIP switch SW3 in the edge gateway to set option A
or B.

Open the housing of the edge gateway and use a screwdriver to move the
DIP switch.

Position of digital input setting SW3

The following figure shows the position of SW3 in the edge gateway.

i
'
i
=t
-
-
-
-
g
-

dB A AAY BLMI

Figure 14: SW3 position
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Digital input with external power supply
To use this option, set DIP switch SW3 to “left”.

]

Figure 15: SW3 settings for digital input with external power supply

Voltage-free digital input
To use this option, set DIP switch SW3 to “right”.

A ENE

]

Figure 16: SW3 settings for voltage-free digital input

4.2 Installation: Mounting the edge gateway and connecting

cables

Use the bracket to mount the edge gateway on the DIN rail. Use the latch

to remove it from the DIN rail.

Mounting and connecting

» Mount the edge gateway to a DIN rail.

» Connect one end of the grounding cable to the grounding point of the
housing (see position (19) in section Device overview [ page 10]) and
the other cable end to function earth (FE).

» Connect an Ethernet cable from LAN A (position (11)) to the network (IT
network 1).

» Connect an Ethernet cable from LAN B (position (14)) to the network (IT
network 2).

» If you intend to use digital inputs/outputs, wire the cables of the digital
inputs/outputs to the DIO connector (position (22)) and connect the DIO
connector to the edge gateway.

» If you intend to use the COM ports, wire the cables to the COM port
connector (position (21)) and connect the COM port connector to the
edge gateway.

» Connect the +24 V DC power supply to the edge gateway (position
(18)).
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4.3 Establishing LAN connection

4.3.1 Overview

You have two possibilities to establish an initial LAN connection with the
Local Device Manager (which is the web-based management GUI of the
device):
e Via DHCP at LAN A port (eth0 in netFIELD OS)

(“Fallback” of LAN A is IPv4 link local)

¢ Via direct (one-to-one) connection to LAN B port (ethl in netFIELD
0S)

LAN A (eth(Q) default [P
p— (| ress setting: DHCP

{Fallb ack: IPv4 link local)

pr— LAN B (eth1) default IP
b gddress setting: 192 .168.253.1
255.255_255.0

Figure 17: Factory IP address settings of LAN interfaces
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Note:

The edge gateway contains a certificate issued by Hilscher.
Therefore, your browser will probably issue an "unsecure
connection" warning message when connecting to the device for
the first time. You can ignore the warning and — depending on your
browser model — select the option to proceed to the website of the
device (or add an “exception rule” for this website).

On the Certificate page of the Local Device Manager of the
device, you can upload your own certificate to the device. The
automatically created certificate is valid for one year. On the
Certificate page of the Local Device Manager, you can upload
your own certificate to the netFIELD OS. The corresponding root
certificate should be rolled out on each of your PC/devices that you
use for connecting to the netFIELD OS.

netFIELD Unity | NFX86-D8-N128-021
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4.3.2 Using DHCP server

In the egde gateway state of delivery, port LAN A (ethO in netFIELD OS) is
set to DHCP mode.

If a DHCP server is available in your local IT network, you can thus use the
DHCP service to assign an IP address to the LAN A interface.

» Make sure that a DHCP service is available in your local network.

» Plug an Ethernet cable into the LAN A port on the front panel of the
device (see position (11) in section Device overview [ page 10]), to
connect it to your local network and to the DHCP server.

2> Your device should now automatically obtain an IP address from the
DHCP server. This may take a few minutes.
If you know the IP address that the DHCP server has assigned to your
device, you can now access the Local Device Manager directly by
entering the assigned IP address into the address bar of your web
browser. If you do not know the IP address, you can use the Windows
network environment (see “Alternative A” below) or the “host name” of
the device (see “Alternative B” below) to connect to it.

» Enter the IP address that the DHCP server has assigned to the device
into the address bar of your browser.

2 Your browser connects to the Local Device Manager the graphical
user interface of the device.

Note:
Your browser will issue an "unsecure connection" warning

message.
You can ignore the warning and — depending on your browser —
select the option to proceed to the website of the device (or add an
“exception rule” for this website).

On the Certificate page of the Local Device Manager, you can later
upload your own trusted certificate to the device.

Alternative A: Connecting via Windows network environment

Since the device supports the UPnP technology (Universal Plug and Play),
it will be displayed in the Windows network environment panel after having
received its IP address from the DHCP server. This allows you to connect
to it by a simple mouse-click.

) Note:

. Make sure that the network discovery feature on your Windows PC
is enabled for your LAN security zone and that your engineering PC
and the device must be located in the same subnet.

» To display all devices in the network, open your Windows Explorer
and select Network.

» You will find the device listed under Other Devices. You can recognize
it by its model name followed by its host name in brackets:
MFX26-D3-N128-021

! (ntccd2 7ad1eld)
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» Double-click this entry to connect to the Local Device Manager of the
device.

Alternative B: Connecting via host name

» As a second alternative, you can connect to the Local Device Manager
by entering the host name of the device into the address bar of your
browser. You will find the host name printed on the device label next to
DHCP client, as shown in this example:

¢ ™
= hilscher
Model: NFX86-D8-M128-021 .
Hardware 1D: 000001918021-000000020031
Variant; - ID: 14E61DA8TFAD
=5 A MAC address: B327EB1D9D94 5B MAC address: BS27EB1DIDYE
Default mode: DHCP client Default mode: Static IP

Default access:lhttp 5/INTB8ZTEB1D9D54 | Default access:https://192_168.253.1/24
Default login: user/password = adminfadmin

Wifi MAC addr.; -
Bluetooth MAC addr.:- b
Fieldbus MAC addr.. - c € EE X @ F@ EE &
Supply Voltage: +10V DC . +36V DC e 1518021 1

" Hilscher Gesellschaft fiir Systemautomation mbH - Rheinstr. 15 - D 65795 Hattersheim Y

Figure 18: Device label

9 Note:
. Your PC and your device must be located in the same subnet.

4.3.3 Establishing a one-to-one connection to the device (without DHCP

server)

If no DHCP server is available in your network, you can connect your
engineering PC or notebook via Ethernet cable directly to port LAN B (eth1l
in netFIELD OS) of the device (see position (14) in section Device
overview [ page 10]).

For this purpose, you must set an IP address on your PC or notebook that
is compatible with the preset IP address and subnet mask of port LAN B.

In the state of delivery of the device, the IP address of port LAN B is preset
t0 192.168.253.1, the subnet mask is 255.255.255.0.
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1. Connect the Ethernet cable.

» Use an Ethernet cable to connect the LAN B interface directly to your
PC or notebook:

2. Set the IP address on your PC or notebook (under Microsoft Windows).
Open Windows Start menu > Settings.

In the Windows settings, select Network and Internet.

A list of network connections, including the network status, opens.

Click Properties of the Ethernet connection you want to set the IP
address.

V J VYV

Go to IP settings > IP assignment and click Edit.
The window Edit IP settings opens.

From the selection list, select Manual.

Activate IPv4.

Enter 192.168.253.2 in the field IP address.
Enter 24 in the field Subnet prefix length.

Enter 192.168.253.254 in the field Gateway.

VV VY IV

Edit IP settings

| Manual ~

IPv4
@ o

IP address

| 192.168.253.2 |

Subnet prefix length

E |

Gateway

[ 192168253254 |

Preferred DNS

Alternate DNS

IPv6

fa e
Save Cancel

Figure 19: IP settings (manual)

» Click Save.
» Close the settings window.

3. Open the browser and connect to the device.

» You can now access the device from your PC or notebook via web
browser by entering the following address into the address bar of your
browser:
https://192.168.253.1

2 A connection is established and the Local Device Manager opens in
your browser window.
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4.3.4 Login to the Local Device Manager

After having established a LAN connection to the device, the Sign In dialog
of the Local Device Manager will be displayed.

When connecting to the device for the first time, your browser will issue a
security warning before displaying the Login screen of the Local Device
Manager. You can ignore the warning and — depending on your browser —
select the option to proceed to the website of the device (or add an
“exception rule” for this website).

The default credentials for user and password are printed on the device
label of the edge gateway. With the first login and for security reasons, you
are forced to change the default admin password immediately.

For a description about the netFIELD OS including the Local Device
E@ Manager, see ,Operating instruction manual, netFIELD OS,
DOC2503020IxxEN*.

4.4 Managed or unmanaged edge gateway

Unmanaged edge gateway

The operating system of the edge gateway offers a Standard Docker for
manual and local deployment and maintenance of containers. Those
containers can be pulled from official registries like Docker Hub (https://
hub.docker.com) or any locally hosted Docker registry. In case you do not
have an account/subscription for the netFIELD Cloud, the standard Docker
is the only way to pull and run container applications on your device.

Managed edge gateway

The operating system of the edge gateway offers the loT Edge Docker for
remote and automatic deployment and maintenance of containers. These
containers are deployed (“pulled”) and managed over the netFIELD Cloud.
This requires your edge gateway to be onboarded in the netFIELD Cloud.
Note that you need an account/subscription for the netFIELD Cloud

(https://www.netfield.io) for this.

The onboarding of the edge gateway to the netFIELD Cloud is part of the
Local Device Manager.

For a description about the netFIELD OS including the Local Device
EEI Manager, see ,Operating instruction manual, netFIELD OS,
DOC2503020IxxEN".

The netFIELD Cloud has a web-based GUI, the netFIELD Portal, for
remote and automatic deployment and maintenance of containers.

instruction manual, netFIELD Portal, DOC1907010IxxEN*.

For a description about the netFIELD Portal, see ,Operating

netFIELD Unity | NFX86-D8-N128-021 © Hilscher 2025
DOC250101UMO2EN | Revision 2 | English | 2025-12 | Released | Public


https://hub.docker.com/
https://hub.docker.com/
https://www.netfield.io/

Technical data

40/53

5 Technical data

Category Parameter Value
Product Part number 1918.021
Product name NFX86-D8-N128-021
Function IT/OT edge gateway for lloT, Industry 4.0, Integrated Industry
and automation projects with optional cloud connectivity
Processor CPU Intel Atom® Processor x6413E 1.5 GHz
Memory RAM 8 GByte DDR3L
Storage 128 GByte SSD BiCS5
Software Operating system Based on Security Enhanced YOCTO Linux
Container engines Engine 1 for manual and local deployment and maintenance of
containers
Engine 2 for centralized, remote, and automatic deployment and
maintenance of containers
Configuration Local Device Manager Web-based GUI for local device configuration
Remote management Via Cloud platform (optional)
Security TPM TPM 2.0 SLB9672

Power supply

Supply voltage

+10 V DC ... +36 V DC IN (typical: +24 V DC)

Note: Voltages above 36 V may cause damage to the device.
Voltages below 10 V may cause a shutdown of the device.

Note: The maximum length of the power supply cable to the
power supply unit must not exceed 30 m.

Reverse wiring protection

Yes

Current consumption

Typical: 800 mA at 24 V DC
Maximum: 1800 mA at 24 V DC

Connector 2-pin terminal block
Wire Copper, 12 — 24 AWG
Real-time clock Buffering Battery powered
Ethernet LAN interfaces | Type Ethernet port A: 10/100/1000 Mbit/s (ethO in the operating
system)
Ethernet port B: 10/100/1000 Mbit/s (eth1 in the operating
system)
Controller Intel® 226
Connector 2 x RJ45 sockets
USB interfaces uUSB 3x USB 3.2, 1x USB 2.0
Connector Type A
Serial interfaces COM ports 2 x RS-232/RS-422/RS-485 (COM1 and COM2)
Connector type 2 x 5 terminal block
Baud rate 50 kbps ... 115.2 kbps
Isolated Yes
Isolation voltage 2500 VDC
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Category

Parameter

Value

Digital 1/0

Input

8 digital input channels

Input voltage

Configurable: Voltage-free or with external power supply

Input overvoltage

30V DC

protection
Output 8 digital output channels
Output voltage 5vDC...30VvDC

Output current

Max. 500 mA / channel

Connector type

2 x 10 terminal block

Isolated Yes
Opto isolator response 50 us
Isolation voltage 2500 VDC
Display interface Display 2 x Display Port, V1.2
Resolution Max. 4096 x 2160 @ 60 Hz
LED indicators PWR Power LED (orange, green)
RUN Programmable LED (green)
BTR Battery LED (red)

Ethernet LAN

LINK (green, orange): Ethernet Link status
ACT (green): Ethernet Activity status

Device

Dimensions of device

35 mm x 105 mm x 150 mm (without connectors)

Weight of device with Approx. 800 g
mounting bracket

Housing material Aluminum
Degree of protection IP20

Mounting type

DIN top hat rail mounting

Admissible ambient
conditions

Ambient temperature

Operation: —40 °C ... +70 °C (0.7 m/s airflow)
Storage: 40 °C ... +85 °C

Relative humidity

Operation: 10 % ... 95 % @ 40 °C(non-condensing)

Storage: 5 % ... 95 % (non-condensing)

Conformance with EMC
directives

CE sign Yes

UKCA sign Yes

Emission EN 61000-6-3 / BS EN 61000-6-3

Immunity EN 61000-6-2 / EN BS 61000-6-2 (for industrial environments)

EN 61131-2/BS EN 61131-2

EN 61000-4-2 / EN BS 61000-4-2: (Electrostatic discharge test)

EN 61000-4-3 / EN BS 61000-4-3 (Radiated, radio-frequency,
electromagnetic field test)

EN 61000-4-4 / EN BS 61000-4-4 (Burst Electrical fast
transients/burst test)

EN 61000-4-5 / EN BS 61000-4-5 (Surge test)

EN 61000-4-6 / EN BS 61000-4-6 (to conducted disturbances,
induced by radio- frequency fields)
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Category Parameter Value
Conformity declarations |FCC Yes
CCC Yes
BSMI Yes
UL UL 61010-2-201
RoHS Yes

Tests

Shock resistance

Operating, IEC 60068-2-27, 50 G, half sine, 11 ms

Vibration resistance

Operating, IEC 60068-2-64, 2 Grms, random, 5 ... 500 Hz, 1 hr/

axis

Table 21: Technical data NFX86-D8-N128-021

The netFIELD Unity edge gateway is based on the Advantech UNO 137 V2

device.
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6 Decommissioning, dismounting and disposal

6.1 Putting the device out of operation

Danger of Unsafe System Operation!

To prevent personal injury or property damage, make sure that the removal
of the device from your plant during operation will not affect the safe
operation of the plant.

» Disconnect all communication cables from the device.

» Disconnect the power supply plug.

» Remove the device from the DIN top hat rail.
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6.2 Removal of battery

If you do not want to return the device to Hilscher, you have to remove the
battery and dispose of it properly prior to the disposal of the device.

To remove the battery, proceed as follows:
Open the housing of the device by unscrewing the fastening screws.

Remove the battery from the device. The mounting position of the battery is
marked in the following photo of the opened device by the white rectangle:

Figure 20: Position of the battery
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6.3 Disposal and recycling of waste electronic equipment

Waste electronic equipment must be disposed of properly after the end of
use.

Waste electronic equipment
This product must not be disposed of with household waste.
Dispose of this product in accordance with local regulations in your country.

When disposing of the product, observe the following:

» Observe national and local regulations for the disposal of waste
electronic equipment, batteries and packaging.

» Delete personal data stored in the waste electronic device.

» Remove the battery from the waste electronic device and dispose it
separately.

» Dispose of this product in an environmentally friendly manner at a local
collection point for waste electronic equipment.

» Dispose of packaging in such a way that a high level of recycling is
possible.

Alternatively, you can return our products to us for disposal. The
prerequisite is that no additional foreign substances are contained. Before
returning, please contact us via the Return Merchandise Authorization
(RMA) form on www.hilscher.com.

In Europe, the directive 2012/19/EU waste electrical and electronic
equipment applies. Different policies and laws may apply nationally.
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7 Appendix

7.1 BIOS

The edge gateway is equipped with an AMI BIOS.

BIOS setup

Connect a monitor to the display port and connect a keyboard to one of the
USB ports.

To enter the BIOS setup, press and hold the <ESc> key after power on.

7.2 BIOS settings to boot from USB device

In case you want the edge gateway to boot from a USB device you have to
change the BIOS settings. This is necessary, if you want to recover the
operating system of the edge gateway from a USB device.

>

YV V V V

YV V V V

J V Vv v

Connect a keyboard to one USB connector of the edge gateway.
Connect a monitor to the DP connector of the edge gateway.
Connect the USB drive to one USB connector of the edge gateway.
Power the edge gateway.

Directly at the beginning of the boot process of the edge gateway, press
the EsC key on the keyboard to enter the BIOS settings.

Use the Right key (4 times) to move to the Boot menu.
Use the Down key to move to Boot option #1.
Press the Enter key.

With the Down key, select the USB drive. Note: The USB drive is only
displayed when the USB drive has been connected to the edge gateway
before booting the edge gateway. If the USB drive is not listed you have
to connect the USB drive to the edge gateway and reboot the edge
gateway.

If the USB drive is selected, press the Enter key.
Press F4 key to save the settings and to exit the BIOS.
Select Yes and then press the Enter key.

The edge gateway boots from the USB drive.
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7.3 Legal notes

Terms and conditions

Please read the terms and conditions under
https://www.netfield.io/termsOfUse.

netFIELD OS

netFIELD OS is a YOCTO project based Linux operating system released
and licensed by Hilscher.

netFIELD OS is released under the

HILSCHER netFIELD Source Code/Software LICENSE AGREEMENT.
netFIELD OS may include 3rd party software or software declared as Open
Source. The licensing information of all included software components are
provided in textual form in the netFIELD OS under the folder
/usr/share/common-1licenses and subfolders.

Open Source software is released under Open Source License usually.
The official verbatim texts can be read and checked under

https://opensource.org/licenses.

Copyright
© Hilscher Gesellschaft fir Systemautomation mbH
All rights reserved.

The images, photographs and texts in the accompanying materials (in the
form of a user's manual, operator's manual, Statement of Work document
and all other document types, support texts, documentation, etc.) are
protected by German and international copyright and by international trade
and protective provisions. Without the prior written consent, you do not
have permission to duplicate them either in full or in part using technical or
mechanical methods (print, photocopy or any other method), to edit them
using electronic systems or to transfer them. You are not permitted to make
changes to copyright notices, markings, trademarks or ownership
declarations. lllustrations are provided without taking the patent situation
into account. Any company names and product designations provided in
this document may be brands or trademarks by the corresponding owner
and may be protected under trademark, brand or patent law. Any form of
further use shall require the express consent from the relevant owner of the
rights.

Important notes

Utmost care wasl/is given in the preparation of the documentation at hand
consisting of a user's manual, operating manual and any other document
type and accompanying texts. However, errors cannot be ruled out.
Therefore, we cannot assume any guarantee or legal responsibility for
erroneous information or liability of any kind. You are hereby made aware
that descriptions found in the user's manual, the accompanying texts and
the documentation neither represent a guarantee nor any indication on
proper use as stipulated in the agreement or a promised attribute. It cannot
be ruled out that the user's manual, the accompanying texts and the
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documentation do not completely match the described attributes, standards
or any other data for the delivered product. A warranty or guarantee with
respect to the correctness or accuracy of the information is not assumed.

We reserve the right to modify our products and the specifications for such
as well as the corresponding documentation in the form of a user's manual,
operating manual and/or any other document types and accompanying
texts at any time and without notice without being required to notify of said
modification. Changes shall be taken into account in future manuals and do
not represent an obligation of any kind, in particular there shall be no right
to have delivered documents revised. The manual delivered with the
product shall apply.

Under no circumstances shall Hilscher Gesellschaft fiir Systemautomation
mbH be liable for direct, indirect, ancillary or subsequent damage, or for
any loss of income, which may arise after use of the information contained
herein.

Liability disclaimer

The hardware and/or software was created and tested by Hilscher
Gesellschaft fur Systemautomation mbH with utmost care and is made
available as is. No warranty can be assumed for the performance or
flawlessness of the hardware and/or software under all application
conditions and scenarios and the work results achieved by the user when
using the hardware and/or software. Liability for any damage that may have
occurred as a result of using the hardware and/or software or the
corresponding documents shall be limited to an event involving willful intent
or a grossly negligent violation of a fundamental contractual obligation.
However, the right to assert damages due to a violation of a fundamental
contractual obligation shall be limited to contract-typical foreseeable
damage.

It is hereby expressly agreed upon in particular that any use or utilization of
the hardware and/or software in connection with

Flight control systems in aviation and aerospace;

Nuclear fission processes in nuclear power plants;

Medical devices used for life support and

Vehicle control systems used in passenger transport

shall be excluded. Use of the hardware and/or software in any of the
following areas is strictly prohibited:

e For military purposes or in weaponry;

e For designing, engineering, maintaining or operating nuclear systems;

¢ In flight safety systems, aviation and flight telecommunications systems;
¢ In life-support systems;

¢ In systems in which any malfunction in the hardware and/or software
may result in physical injuries or fatalities.

You are hereby made aware that the hardware and/or software was not
created for use in hazardous environments, which require fail-safe control
mechanisms. Use of the hardware and/or software in this kind of
environment shall be at your own risk; any liability for damage or loss due
to impermissible use shall be excluded.
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Warranty

Hilscher Gesellschaft fir Systemautomation mbH hereby guarantees that
the software shall run without errors in accordance with the requirements
listed in the specifications and that there were no defects on the date of
acceptance. The warranty period shall be 12 months commencing as of the
date of acceptance or purchase (with express declaration or implied, by
customer's conclusive behavior, e.g. putting into operation permanently).

The warranty obligation for equipment (hardware) we produce is 36
months, calculated as of the date of delivery ex works. The aforementioned
provisions shall not apply if longer warranty periods are mandatory by law
pursuant to Section 438 (1.2) BGB, Section 479 (1) BGB and Section 634a
(1) BGB [Blrgerliches Gesetzbuch; German Civil Code] If, despite of all
due care taken, the delivered product should have a defect, which already
existed at the time of the transfer of risk, it shall be at our discretion to
either repair the product or to deliver a replacement product, subject to
timely notification of defect.

The warranty obligation shall not apply if the notification of defect is not
asserted promptly, if the purchaser or third party has tampered with the
products, if the defect is the result of natural wear, was caused by
unfavorable operating conditions or is due to violations against our
operating regulations or against rules of good electrical engineering
practice, or if our request to return the defective object is not promptly
complied with.

Costs of support, maintenance, customization and product care

Please be advised that any subsequent improvement shall only be free of
charge if a defect is found. Any form of technical support, maintenance and
customization is not a warranty service, but instead shall be charged extra.

Additional guarantees

Although the hardware and software was developed and tested in-depth
with greatest care, Hilscher Gesellschaft fir Systemautomation mbH shall
not assume any guarantee for the suitability thereof for any purpose that
was not confirmed in writing. No guarantee can be granted whereby the
hardware and software satisfies your requirements, or the use of the
hardware and/or software is uninterruptable or the hardware and/or
software is fault-free.

It cannot be guaranteed that patents and/or ownership privileges have not
been infringed upon or violated or that the products are free from third-party
influence. No additional guarantees or promises shall be made as to
whether the product is market current, free from deficiency in title, or can be
integrated or is usable for specific purposes, unless such guarantees or
promises are required under existing law and cannot be restricted.

Confidentiality

The customer hereby expressly acknowledges that this document contains
trade secrets, information protected by copyright and other patent and
ownership privileges as well as any related rights of Hilscher Gesellschaft
fur Systemautomation mbH. The customer agrees to treat as confidential all
of the information made available to customer by Hilscher Gesellschaft flr
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Systemautomation mbH and rights, which were disclosed by Hilscher
Gesellschaft flur Systemautomation mbH and that were made accessible as
well as the terms and conditions of this agreement itself.

The parties hereby agree to one another that the information that each
party receives from the other party respectively is and shall remain the
intellectual property of said other party, unless provided for otherwise in a
contractual agreement.

The customer must not allow any third party to become knowledgeable of
this expertise and shall only provide knowledge thereof to authorized users
as appropriate and necessary. Companies associated with the customer
shall not be deemed third parties. The customer must obligate authorized
users to confidentiality. The customer should only use the confidential
information in connection with the performances specified in this
agreement.

The customer must not use this confidential information to his own
advantage or for his own purposes or rather to the advantage or for the
purpose of a third party, nor must it be used for commercial purposes and
this confidential information must only be used to the extent provided for in
this agreement or otherwise to the extent as expressly authorized by the
disclosing party in written form. The customer has the right, subject to the
obligation to confidentiality, to disclose the terms and conditions of this
agreement directly to his legal and financial consultants as would be
required for the customer's normal business operation.

Export provisions

The delivered product (including technical data) is subject to the legal
export and/or import laws as well as any associated regulations of various
countries, especially such laws applicable in Germany and in the United
States. The products / hardware / software must not be exported into such
countries for which export is prohibited under US American export control
laws and its supplementary provisions. You hereby agree to strictly follow
the regulations and to yourself be responsible for observing them. You are
hereby made aware that you may be required to obtain governmental
approval to export, reexport or import the product.
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Contacts

HEADQUARTER
Germany

Hilscher Gesellschaft fiir
Systemautomation mbH
Rheinstralte 15

65795 Hattersheim

Phone: +49 (0) 6190 9907-0
Fax: +49 (0) 6190 9907-50

E-mail: info@hilscher.com

Support

Phone: +49 (0) 6190 9907-990
E-mail: hotline@hilscher.com

SUBSIDIARIES
China

Hilscher Systemautomation (Shanghai) Co. Ltd.

200010 Shanghai
Phone: +86 (0) 21-6355-5161

E-mail: info@hilscher.cn
Support

Phone: +86 (0) 21-6355-5161
E-mail: cn.support@hilscher.com

India

Hilscher India Pvt. Ltd.
Pune, Delhi, Mumbai, Bangalore
Phone: +91 8888 750 777

E-mail: info@hilscher.in
Support

Phone: +91 020-24243777
E-mail: info@hilscher.in

Italy

Hilscher Italia S.r.l.
20090 Vimodrone (Ml)
Phone: +39 02 25007068

E-mail: info@hilscher.it
Support

Phone: +39 02 25007068
E-mail: it.support@hilscher.com

Japan

Hilscher Japan KK
Tokyo, 160-0022
Phone: +81 (0) 3-5362-0521

E-mail: info@hilscher.jp
Support

Phone: +81 (0) 3-5362-0521
E-mail: jp.support@hilscher.com

Republic of Korea

Hilscher Korea Inc.
13494, Seongnam, Gyeonggi
Phone: +82 (0) 31-739-8361

E-mail: info@hilscher.kr
Support

Phone: +82 (0) 31-739-8363
E-mail: kr.support@hilscher.com

Austria

Hilscher Austria GmbH
4020 Linz
Phone: +43 732 931 675-0

E-mail: sales.at@hilscher.com

Support

Phone: +43 732 931 675-0
E-mail: at.support@hilscher.com

Switzerland

Hilscher Swiss GmbH

4500 Solothurn

Phone: +41 (0) 32 623 6633
E-mail: info@hilscher.ch

Support

Phone: +41 (0) 32 623 6633
E-mail: support.swiss@hilscher.com

USA

Hilscher North America, Inc.
Lisle, IL 60532
Phone: +1 630-505-5301

E-mail: info@hilscher.us
Support

Phone: +1 630-505-5301
E-mail: us.support@hilscher.com
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