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Product Overview

In this quick guide, you will learn how to use your simpleRTK 4 Heading board as a
standalone unit by connecting it to your PC or tablet. It can also be used as an add-on

board for your projects, such as an Arduino shield.

The main component of the simpleRTK 4 Heading is the mosaic?G5 P3H Triple Band
(L2/L2/L5) RTK GNSS module.
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Before start: We recommend that you do not change any configurations or update the
firmware. The receiver comes pre-configured as a Rover.

Step A: Assembly and driver installation

Important: This is a traditional RTK module, so it is designed to work outdoors only. It will
not function properly if used indoors, even near a window. Additionally, the module
requires at least 10 seconds to initialize, so please be patient. ?

1. Screw the GNSS antenna onto your receiver’'s antenna connector by hand; do not

use any tools.

2. Connect the receiver to your PC using the USB port labeled POWER+GPS.

3. When you connect this product to a PC for the first time, it may not be recognized
immediately. You may see only a new drive appear on your computer. Open this
drive and install the provided Septentrio driver.

driver ®
& i -
.drepbox.cache
> g Marketing
o Marketing EP5S Works
» g Temporal
~ [l This PC

> e Local Disk (C3)
»  wem DriverCD (D)
CD Drive (E:) Septentrie Drivers
~ CD Drive (E:) Septentrio Drivers
driver
> S Network
v G Linux

_ Ubuntu

1item

>

|CD Drive (E:) Septentrio Drivers >  driver

= View

Tl Sort

#
Mame

L& USB_driver 3 0_2_Installer

= I ped

Search driver

D Preview

Date modified Type

11/30/2023 12:00 PM Applicatio

[E]o

4. Once the driver installation is complete, disconnect and reconnect the receiver to
your PC. After this, your computer will recognize the receiver. This step only needs

to be done once.

5. Next, download and install the RxTools Software suite for your operating system (this
guide uses Microsoft Windows as an example). This will install several applications
in your computer, but for this guide we will use only the RxControl application. Its
intuitive graphical user interface (GUI) allows you to control your Septentrio receiver,
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perform data logging, and monitor the navigation solution.

Step B: Connect to RxControl

6. Open the RxControl app and create a new Serial Connection. Press Next.

#+ Connection Setup b,
= ==
Select Connection -
® Serial Connection: Create Mew... b
TCF/IP Connection: | Select... -
SBF File Connection: | Select... >
Start "Upgrade Receiver” Wizard
Waork Offline < Back Mext = Finish

7. Specify the computer’s Serial Port you want to use to connect to your mosaic-G5
receiver, enter a Connection Name, and then press Finish.
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#r Change Connection

H

Specify the serial settings

Serial Port: | W mosaic-X5 o/n 3827064 (Septentric Virtual USE COM Port 1 (COME]) -

¥ Advanced Settings

Connection Mame: Ardusimplel

Work Offline = Back Mext = Einish

8. Upon opening, the RxControl GUI will display a Status Bar at the bottom. This bar
shows the connection status, with blinking indicator lights confirming both the active
link to your receiver and that data is streaming from it.

# usb com1.serial - RxControl - 5/N 3827064 - X

File View Communication MNavigation L-Band Tools Logging Help
) Hm @ e T a-B & B @
* Position Information

Position Velocity

Geodetic @ N 42°30'29.88287" %) +5751m
WGSB4/ITRS & E 001°31'49.89895" oz +5.945m
he +1,099.832m ay! +14.187m

~ Satellite Status
GPS | GLOMNASS = Galileo = BeiDou SBAS | QZ5  NaviC | L-Band

G06 G10 | | G11 || G12

o | | oo | | o | | o | | | | oo | | | | | | oo | | oo | | oos

o | | | | oo | | e | | | || | o | [ | || | e | | | -

G25 G228 | G29 G32
T | | | | | | oo | | e | || | | e | || | o | || | .

Search: 33 8G 7R11E 7C 05 0J O OL Track: 21 3G 3R 5E 6C 45 0) 0 OL
Sync: 0 0G OR CE OC 05 OJ O OL PVT: 14 2G 2R 5E 5C 05 OJ 01 OL

* Receiver Status

Time | RxClock DOP | PL | RAIM PVT | Status | Att
GNSS time frame PDOP: 2.00 Maode:  Standalone
Wed 29-Oct-2025 TDOP: 114 System:  GPS+GLOMASS+Galileo+BeiDou
16:12:52.000 HDOP: 0.75 Info: MNone
+18s offset to UTC VDOP: 185 Corr Age: N/A
lt’s SBF @ Status @ ExEvent @ ExSensor @ Spectrum ] 0O EHRXXOHES
GRBOO51 - mosaic-X5 - SEPT

Step C: RTK corrections

Follow the steps in this user manual to achieve centimeter/millimeter-level accuracy with
our GNSS receivers, which requires RTK corrections. The easiest way to get corrections is
to use an RTK correction service available in your region. To help you get started, we have
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prepared a list of RTK correction services in your country.

Before you begin, ensure:

¢ You have registered for an RTK correction service and received the necessary
credentials (server address, port, username, and password) to connect to it.
e Your PC has an active internet connection to access the NTRIP service.

23. Go to main menu Communication -> RxControl NTRIP Forwarder...

+# Ardusimple.serial - RxControl - 5/N 3827064 = X
File View Mavigation L-Band Tools Logging Help
e [ TSRS R R i-B e @0
Input/Output Selection...
= Position I Output Settings ’
Position Input ettings J
COM Port Settings...
Geodetic 3 +2.329m
Metwork Settings...
WGS84/11 +1.835m
MNTRIP Settings... +25.110m
Registration... |}

~ Satellite Status

GPS GLOMASS Galileo BeiDou SBAS = QZSS NawlC L-Band

GO& G11 | | G12

o | | o | | o | | o | | | | oo | | | | | | | | .|| | | oo

| | | | | | | | | || | | | | | | | .| |-

o | | | || | oo | | | || | (o | | | | o | || | —

Search: 22 3G 4R13E 2C 05 0J O OL Track: 23 5G 5R 4E 6C 35 0J 0! OL
Sync: 0 0G OR OE OC 0S 0J O OL PVT: 16 5G 5R 2E 4C 0S 0J 0l OL

~ Receiver Status

Time | RxClock DOP | PL  RAIM PVT | Status | Att

GMSS time frame PDOP: 1.94 Mode: EGMOS (5136)

Thu 30-Oct-2025 TDOP: m System:  GPS+GLONASS+Galileo+BeiDou
16:50:51.000 HDOP: 0.69 Info: LC+FC+|

+18s offset to UTC VDOP: 1.82 Corr Age: 2.20s

@ SBF @ Status @ ExEvent @ ExSensor @ Spectrum

E0OEXDES

GRB0051 - mosaic-X5 - SEPT

24. 1t will bring up the Ntrip Forwarder dialog. Press Edit.
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@ Ardusimple.serial - RxCantrol NTRIP Forwarder - 5/N 3827064 = O x

Stream selection

Host: Edit...

Stream: | List unavailable - Details...

v | Start/stop Mtrip when connecting/disconnecting to/from receiver

V| Retry when Ntrip connection breaks

Start Stop

Status

Mtrip Status: Mot connected

PVT Mode:  Standalone

@ Corrections received

@ Corrections accepted by receiver
@ GGA sent

Mote that the RxControl Forwarder only forwards NTRIP data to the receiver, it does not modify/
use the MTRIP functionality of the receiver (if available].

25. In the Ntrip Settings dialog, fill in the required caster settings: Host, Port,
username and password for your NTRIP account. This information is provided by
your NTRIP service upon registration. Press OK.

@ Ntrip Settings >

Ntrip Caster

Host:

Port: | 2101 =
Stream

List unavailable hd

V| Authentication

User:

Password: @

Fixed position for GGA

Latitude:

Longitude:
Height: 0.0

Send position: | every 30 seconds

oK Cancel
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26. If the NTRIP account credentials were entered correctly, the Stream drop-down list

will become active, and you can select your RTK correction Mount Point. Then,
press Start.

VRS3 O X
VR53_GAL
PROPERAIM
VRS3M Edit...
Stream: Details...

v | Start/stop Mtrip when connecting/disconnecting to/from receiver

v | Retry when Mtrip connection breaks

Start Stop

Status

Mtrip Status: Mot connected
PVT Mode:  M/A
@ Corrections received

@ Corrections accepted by recerver
& GGA sent

Mote that the RxControl Forwarder only forwards MTRIP data to the receiver, it does
not modify/use the NTRIP functionality of the receiver (if available).

27. If the connection is successful, the Status field in the NTRIP Settings dialog should

indicate that a connection has been established and that correction data is being
received.
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O ardusimple.serial - RxControl NTRIP Forwarder - S/N... == O >
Stream selection

Host: 185.194.59.113| Edit...
Stream: | PCAR3 » Details...

v Start/stop Mtrip when connecting/disconnecting to/from receiver

v Retry when Ntrip connection breaks

Start Stop

Status

Mtrip Status: Connected (21.6 kB received)
PVT Mode: Standalone
& Corrections received

@ Correction accepted by receiver (RTCMw3 on USE1T)
& GGA sent

Mote that the RxControl Forwarder only forwards MTRIP data to the receiver, it does
not modify/use the NTRIP functionality of the receiver (if available).

28. After a few minutes, the PVT Mode should change to RTK Float or RTK Fixed,
indicating that your receiver has now achieved centimeter/millimeter-level accuracy.

# g5.serial - RxCentrol - /N 100000935 - X

File View Communication Mevigation L-Band Tools Logging Help
a Hln @ e T@ 4-H e @OE

¥ Paosition Information

Position Velocity

Geodetic @ N 42°30°20.52842" | o +0.007m
WGSB4/ITRS & E001°31'32.74418" | o +0.005m
h: +1,059.478m | oy: +0.011m

¥ Satellite Status

GPS | GLOMASS  Galileo | BeiDou | SBAS | QZSS | NaviC | L-Band

GO5 G12
| | | | | | GEE | | R | || | || | | | | | | | | R

G19 G21 G23 | | G24
| | | | | | | | S | || | OO | | S| | R | |G | |OE | | BEE

G25
| | | || || | | || ||| | | | || || | .

Search: Main 10 2G 1R 7E 0C 0S5 0J O OL Track: Main 30 5G 7R BE 6C 45 0J 2 OL

Aux1 0 0G OR DE OC 05 0J O OL Aux1 0 0G OR DE OC 05 0J O OL
Sync: Main 0 0G OR OE 0C 05 0J Ol OL PVT: Main 20 5G 5R SE 5C 05 0J O OL
Auxl 0 0G OR 0E OC 05 0J O OL Auxl 0 0G OR OE OC 05 0J O OL

* Receiver Status

Time | RiClock DOP | PL | RAIM PVT | Status
GNSS time frame HERLfd:  N/A Mode: | RTK Fixed (0)
Thu 27-Nov-2025 VERLfd:  N/A System:  GPS+GLONASS+ Galileo+BeiDou
13:20:38.000 Integrity:  N/A Info:  None
+185 offset to UTC Corr Age: 1.00s
@ SBF @ Status @ Exfvent @ EBxSensor @ Spectrum A DHEH XA =

GRBODEO - mosaic-G3 PG - SEPT

Step D: Heading configuration
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Follow this dual-antenna installation manual to obtain correct heading data from the
mosaic?G5 P3H module.

29. The heading result is the clockwise angle from True North to the Baseline that runs
from the master antenna (labeled GPS1 on the board) to the slave antenna (labeled
GPS2). The pitch angle refers to the angle of the vehicle or drone relative to the
horizontal plane.

30. By default, the antennas should be installed longitudinally along the vehicle, with the
master antenna (GPS1) positioned at the rear.
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31. A minimum distance is required between the two antennas for accurate heading
calculations. Heading accuracy improves with a longer baseline (the distance
between the antennas).

A baseline of at least 1 meter is generally required to achieve satisfactory sub-
degree precision under non?ideal conditions. However, for many vehicles, this is not
practical.

With a high?quality installation and a 0.5?meter baseline, you can achieve decent
results. At 0.3 meters, it is possible to obtain a heading, but the output may be
somewhat noisy.
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Heading accuracy under ideal sky view condition
T T
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0.14 - .

=4

N
T
|

o
o
T
I
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0.06 - =)

Standered deviation (deg)
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Baseline length (cm)

32. For best performance, both GNSS antennas should be identical and oriented in the
same direction relative to each other. For example, the antenna cables should exit
from the same side on both units. This ensures the best alignment of the RF phase
centers, which is critical for heading accuracy (note that the actual RF phase center
is often offset from the antenna’s physical center).

Additionally, the RF cable lengths for both antennas must be identical to achieve
optimal results.

Mismatch Match Match

BAD GOOD GOOD

e o % & o oo

33. Open Septentrio RxTools. The main window will display the Attitude tab under the
Receiver Status section, which provides GNSS-based heading and attitude
information.

Mode: The current GNSS heading/attitude mode.
Errorl: The current error status for auxiliary antenna 1.
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Error2: The current error status for auxiliary antenna 2.
Nr SV: The average number of satellites, calculated across all antennas, currently

being used in the attitude calculations.

¥  Receiver Status

Time RacClock DOoP PL RAIM PVT Status INS Att
GNSS time frame PDOP: 0,94 Mode: Standalone

vr 28-sep-2018 TDOP: 0,42 Syrstem: GPS+GLONASS
059:42:16,000 HDOP: 0,53 Info: None

+18s offset to UTC VDOP: 0,77 Corr Age: N/A

34. At View -> Attitude View you can check the heading information of the vehicle.
Below the Velocity Attitude Indicator, a series of dials (from left to right) display the
Heading (including a secondary green/cyan indicator for the course over ground),
Pitch and Roll.

View

¥ \Visuals

b Metrics

Mode: Integrated (auta)

35. The View -> Auxiliary Antennas View displays the position of the auxiliary antenna
relative to the main antenna, as well as their velocities. Both position and velocity are
provided in the East, North, and Up (ENU) coordinate frame.
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¥ Relative Antenna Position

East

ALY #1 0.852m

¥ Relative Antenna Veloaty

East

ALY #1 40.00202m/s
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Hardware

Pinout
TOP VIEW
Description Name Name Description
GPS TX1 IOREF level TX1
GPS RX1 IOREF level RX1
XBee TX/GPS RX2 IOREF level TX2
XBee RX/GPS TX2 IOREF level RX2 i :::: i f.;’:g
SVLIN| 4.5-5.5V optional input voltage
Q Can also be output via switch
Event input for timestamp 3.3V level = 1.8 efines voltage of
ket llm‘epuls‘e o 3‘36\: :u:c: TS . f;ﬂsa;;;f,;‘i i E ORER! l‘fﬂf;gé 33V :ut?aul :v:t‘v?:m
kY i -~
Power
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The simpleRTK 4 Heading can be powered from 4 different sources:

GPS USB port
XBEE USB port
Pixhawk connector
Arduino rail

Only 1 of them is needed to use the board, but you can also connect the 4 at the same
time, there’s no risk.

The simpleRTK 4 Heading has a High Power (HP) XBee socket. You can connect any
XBee accessory to it.

If you connect a device that requires high power to the XBee socket, you will have to make
sure your power supply can provide this power.

e Use only high quality USB-C cables, not longer than 1 meter.

e If you connect simpleRTK 4 Heading through a USB hub to your PC/Tablet or your
PC has low power USB ports, you will have to connect the second USB port directly
to a wall plug or high power USB port.

GNSS Antennas

This document was last modified on 2026/02/06 www.ardusimple.com
Modifications reserved - Data subject to change without notice More information: info@ardusimple.com
© All rights reserved. ArduSimple, 2026 Page 16 of 28


https://www.ardusimple.com/wp-content/uploads/2026/01/simpleRTK_4_heading_antenna.jpg
https://www.ardusimple.com/user-guide-simplertk-4-heading/

A))) S User Guide: simpleRTK 4 Heading

ARDUSIMPLE

The simpleRTK 4 Heading does not include, but requires a pair of high-quality GPS/GNSS
triple band (L1/L2/L5) antennas. In order to get the best performance we recommend
using our Triple Band simpleANT3B series antenna.

The board is compatible with both active antennas (maximum output is 150mA @ 3.3V)
and passive antennas.

Installation Notes:

e Always connect the antennas before powering the board. This is very important
as some board components could overheat if no antenna is connected.

e Screw the antenna to the SMA connector by hand, never use any tools. You
could break the connectors if too much force is applied.

e Install the antennas with the clearest possible view of the sky. Use it outdoors
and as far as possible from surrounding buildings, mountains, ...

e For best results, install the antennas on top of a metallic flat plate of at least
20cm side lenght (e.g. a car top surface).

¢ In the default configuration, the antennas should be placed longitudinally
along the vehicle, with the master antenna (GPS1) positioned at the rear.

e Heading accuracy depends on the distance between the antennas (see the
image below). With a high-quality installation at a 0.5-meter baseline, you can
achieve decent results.

Heading accuracy under ideal sky view condition

T |

0.16 S

0.14 .
=012 =
@
=,
s - —
©
=
5
G .
&
@
2
§006 .
w

0.04 .

0.02 - ° .

| | 1 | 1
25 50 100 150 200 600
Baseline length (cm)
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For more information on how antenna installation impacts performance, follow our
GPS/GNSS antenna installation guide and video.

Interfaces

The simpleRTK 4 Heading board has a few interfaces that we will now explain in detail.

USB GPS

This USB-C connector gives you access to the native USB from the mosaic-G5 P3H.
When you connect to the PC for the first time, you will only see a new Hard Disk in your
computer. Open it and install the Septentrio drivers.

After installation, when you connect the receiver to the PC you will see 2 new COM ports,
that you can use with your favourite terminal tool to read NMEA, or configure and monitor
the receiver using RxTools.
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USB XBee

This USB-C connector gives you access to the UART of the XBEE radio (if you mount

one), via an FTDI USB-to-UART converter.

We find very practical to use this connector to power the board, so you can then connect
and disconnect the GPS USB as your wish, without removing the power to the board.
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You can use any USB wall plug adapter you find at home.

To use this connector only as a power source, you don’t need any driver. You can use
your PC, or connect to your USB wall adapter.

To use this connector to configure an XBee radio, you will need the VCP driver from FTDI
. https://ftdichip.com/drivers/vcp-drivers/

Pixhawk connector

This connector is a standard JST-GH that can be used to connect the simpleRTK 4
Heading to a Pixhawk autopilot.
You can also use this connector to power the board.

The Pixhawk JST-GH connector is following the Pixhawk standard:

1: 5V_IN

2: Mosaic COM3 RX (3.3V level)
3: Mosaic COM3 TX (3.3V level)
4: Timepulse output (3.3V level)
5: Event input (3.3V level)

6: GND

Please note that the board only includes GPS and doesn’t include magnetometer.
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Arduino rails

LR INOINL AS
Tikh

simpleRTK 4 Heading has optional rails to connect to other arduino UNO compatible
devices.

e GND: ground is available in the standard arduino pins. You should always connect
this line to your other board.
e 5V IN/OUT:

o When the LED next to this pin is OFF, can power simpleRTK 4 Heading from
this pin.

For example, just plug it on top of an Arduino UNO board, and simpleRTK 4
Heading will turn ON. (check if your arduino can power 300mA @ 5V shields).

o Alternatively, you can now use simpleRTK 4 Heading to power other shields.
Just turn ON the switch “5V=0UTPUT” and simpleRTK 4 Heading board will
output 5V at this pin.

e IOREF. This pins affect the functionality of TX1,RX1,TX2,RX2 pins.

o When plugging simpleRTK3B Heading board on top of Arduino UNO or
Raspberry Pi, this pin is used to automatically defined the voltage level of the
communication pins (TX1,RX1,TX2,RX2).

o When wiring your own cables to board, this is an input that will define the
voltage levels of the pins.

If you input 1.8V, the next pins will be 1.8V level. It supports from 1.2V to 5.5V.

o If you want to connect wires to the listed pins and 3.3V is OK for you, you just
need to enable the switch “IOREF=3.3V”
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e TX1,RX1,TX2,RX2: These pins work with the voltage level defined by IOREF.
o TX1: Mosaic COM1 TX
o RX1: Mosaic COM1 RX
o TX2: XBee UART TX (this pin is also connected to Mosaic COM2 RX).
o RX2: XBee UART RX (this pin is also connected to Mosaic COM2 TX).

High Power (HP) XBee socket

The simpleRTK 4 Heading has a High Power (HP) XBee socket. You can use this socket
to connect an XBee compatible radio. The following pins are available:

e VCC, which is a 3.3V output with maximum current 1A constant and peak 1.5A.
e XBee UART RX, at 3.3V level

e XBee UART TX, at 3.3V level

e GND

The XBee socket is connected to Mosaic COM2.

Special function pins
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In addition to above, there’s also a few additional pins available for the most advanced
users. If you are going to use simpleRTK 4 Heading connected on top of an Arduino or
Raspberry Pi and you don’t use any of these pins, it's recommended to not connect the
pins: you can cut the header in this pins to avoid the connection, and prevent unexpected
behaviors.

e Timepulse (TPS): 3.3V configuration time pulse output. The logic of this pin is
inverted with the web interface. If the web interface you select HIGH, the pin will
output LOW.

e External Event (EVT): time synchronization input, maximum voltage 3.6V. This input
is filtered to avoid glitches.

Remember that you can add a second XBee socket to your board with the Shield for
Second XBee socket.

LEDs
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The board includes 7 status LEDs, which indicate that:

e POWER: the simpleRTK 4 Heading board has power.

e PVT: LED lights when it was possible to calculate a position from the available
satellite visibility.

e NORTK: ON when no RTK, blinking when receiving correction data, OFF when
devices is in RTK FIXED mode.

e XBEE>GPS: The XBEE radio is receiving data over the air and sending it to the
Mosaic.

e GPS>XBEE: The Mosaic is outputting data that the XBEE radio is receiving and
sending over the air.

e 5V IN/OUT: Will indicate you if there is voltage on that pin.

¢ |OREF: Will indicate you if the IOREF pin is enabled, which activates the UARTS on
arduino rails.

Buttons and switches
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There’s only one button: XBee Reset, and the good news is that you probably will not have
to use it. This button is used to program the XBee radio if you want to update firmware,
etc.

You will find also 1 switch under the XBee socket: it let you enable IOREF with 3.3V and
5V arduino pin as output so the board can power accessories like Shield for Second XBee
socket.

At the same time this switch will also enable the arduino rail signals at 3.3V. Check the
“Arduino Rails” section above to read more details about this.

If you need additional information beyond this integration guide, such as upgrading
firmware, configuring the receiver as a base or rover please refer to the Septentrio
Mosaic-G5 Configuration Page.
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You can add any of these features (and more) with our XBee plugins:

Plugins Plugins Plugins Plugins Plugins
WiFi NTRIP WiFi NTRIP Radio module Radio module Radio Module
Master Master Long Range eXtra Long Medium
(external (LR) Range (XLR) Range (MR)
antenna
version)
Sale!

Salel

Gisi

Plugins !
Bluetooth Made in Plugins
module Europe 4G NTRIP
Plugins Master
Ethernet
NTRIP Master

Sale!

Plugins

RS232 plugin  Made in
Europe
Plugins
PointPerfect
L-Band
Corrections
Receiver
NEO-D9S
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How to add plugin

1. To connect the communication plugin to the XBee socket, simply insert it into the
XBee connector on the board.

2. To use the plugin, go to the How to configure Septentrio mosaic-G5 P3 and P3H
page and load the configuration file Send 1Hz full NMEA to Plugin onto your
receiver following the instructions.

3. The board supports a second XBee plugin. You can use two communication plugins
at the same time by adding a Shield for Second Plugin Socket. To attach it, you will
need the Expansion Headers Kit (not soldered) on the receiver, or order Expansion
Headers Kit (soldered) if you want us to solder it for you.
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