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This document applies to the following products:

Product Product Product Features
Type Model Multi—FonsteIIation Anti-interference DuaI—an.tenna 7L RS232
Multi-Frequency heading
P-BOX X43-AH v v - v -
P-BOX X43H-AH v v v v -
P-BOX X43R-AH v v - - v
P-BOX X43HR-AH v v v - v

1. Product Introduction

1.1 Overview

The X43H-AH is a new multi-band, multi-constellation receiver with multiple data interfaces. In addition to
high-precision positioning, it provides heading and pitch angles or heading and roll angles, making it ideal for
autonomous navigation. It is suitable for various applications including UAVs, fully automated robots,
precision control, and unmanned vehicles. This module features the low and predictable latency required for
stable and accurate control systems, can track all Global Navigation Satellite Systems (GNSS ) , supports all
current and future signals, and is compatible with popular open-source autopilots. It performs particularly
well in complex environments, providing a performance benchmark for mass-market GNSS positioning and is
currently widely used in the mass GNSS market .

1.2 Product Characteristics

 Use high-performance chips

« All-view satellite tracking, multi-constellations, multi-frequencies

789 hardware channels enable simultaneous operation.

« Up to 20 Hz navigation update rate

« Ultra-low latency of less than 10 milliseconds

 Supports GPS, GLONASS BDS , Galileo, QZSS, Navic, SBAS satellites

« Integrates T CXO, LNA, and a TF card slot for up to 32GB .

e Compact size (43.8*34.0*11.5mm + 0.2 mm), <25g

» Supports standards NMEA 0183, SBF , RINEX, RTCM , CMR/CMR+

« AIM+ features advanced capabilities including interference and spoofing detection and automatic
mitigation.

« LOCK+ offers robust tracking capabilities against mechanical shocks and vibrations.

« IONO+ features advanced ionospheric interference protection.

Shenzhen Jumpstar Technology Co., Ltd. 4 www.jumpstargnss.com
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Supports GNSS navigation
Supports Galileo OSNMA

1.3 Performance Indicators

Parameter

Satellite Receiving

Tracking performance (C/NO
threshold)

Positioning time?

RTK state®

Other positioning status?

Time accuracy

Delay

Velocity accuracy

Heading accuracy (dual antennas)?

Baud rate

Maximum data update frequency
¥1. Special firmware support

§2. All satellites are at -130dBm

X43H-AH

APME+ multi-path mitigation separates direct signals from signals reflected from nearby buildings.
It features interference indicator, interference mitigation, and spectrum measurement functions.
Supports ultra-short baseline heading output

Detail Description

mGPS: L1C/A, L1C, L2C, L2P Y, L5 =BDS: B1l, B1C, B2a, B2, B2b, B3I
mGLONASS:L1CA, L2CA, L2P, L3 CDMA
mGalileo:E1, E5a, E5b,E6 mQZSS: L1C/A, L1C /B, L2C, L5, L6

Tracking and navigation sensitivity 20 dB-Hz
Capture sensitivity 30 dB -Hz

Cold start < 35s

Warm start < 10s

Recapture 1s

Horizontal position accuracy  0.6cm + 0.5ppm*
Vertical accuracy 1cm + 1ppm*

Initialization time: 7s

Horizontal ~ Vertical
Standalone  1.2m 1.9m
DGNSS 0.4m 0.7m
xPPS output 1.4ns
Event accuracy <3ns
99.9% <10ms
0.03m/s

Heading Pitch/Roll

1m antenna 0.15° 0.25°
5m antenna 0.03° 0.05°
4800- 4 Mbps (default 115200bps)
20Hz

¥3. RMS levels, 24 Hourly static, -130dBm, > 12 Using satellites

¥4. For every 10 kilometers from the base station, the accuracy error increases by 1 centimeter ( baseline

range < 40 km ) .

Shenzhen Jumpstar Technology Co., Ltd.
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1.4 Protocol Description

Protocol Type
NMEA 0183 v2.3, v3.03, v4.0 Input/output, ASCII
Septentrio Binary Format (SBF) Input/output
RTCM v3.x (including MSM) Input
1.5 Antenna
Project Parameter
Single antenna Dual antennas
Antenna pre-amplification range
15-50dB 15-35dB
Antenna bias voltage 3.0-5.5V (built-in current limit: 150mA)

The X43H-AH can be set to single-antenna mode and dual-antenna mode . When using a single antenna,
only RF1 needs to be connected <-°> When using a dual antenna, both RF1 & and RF2 need to be
connected A, and dual-antenna directional function is supported. In single-antenna mode, the X43H-AH

and X43-AH can achieve RTK positioning by connecting only RF1 <-°>

1.6 Product Application

 Drone applications » Geological disaster monitoring

 Base station ( X43 -A only) « Heading output (X 43-AH dual-antenna mode
« Intelligent logistics scheduling only)

« intelligent robots * In-vehicle equipment applications

« Geographical surveying * Precision control

« Precision agriculture and location services

2. Pin definition

2.1 Pin Assignment

Positioning-——& : §' A—'-Heading
A H | [ L _7i
 Types

Shenzhen Jumpstar Technology Co., Ltd. 6 www.jumpstargnss.com
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Name Input/Output
GND -

VIN Input

RX1 Input
X1 Output
GND -

VOT Output
RX2 Input
X2 Output
USB Input / Output
RF1 <?> Input
RF2A Input

SD -

LED Description

RTK Output

PPS Output

X43H-AH

Description

Ground

VCC power supply , supports 3.5-12.0V.
Serial port 1 GNSS receiving data

Serial port 1 GNSS data transmission
Ground

3.3V can be used to power other devices.
Serial port 2 GNSS receiving data

Serial Port 2 GNSS data transmission

TYPE-C power supply + data transmission

GNSS main antenna interface, used for positioning , supply voltage
3.0-5.5V.

GNSS auxiliary antenna interface, used for direction finding , supply
voltage 3.0-5.5V .

Stores GNSS data, up to 32GB

RTK positioning indicator, active high. Floating-point LED flashes; LED

remains lit during RTK fixed-point positioning; otherwise, it goes low

(Green LED) during other positioning states or when not positioning.

Second pulse (green LED)

3. Electrical characteristics

Parameter Symbol Minimum | Conventional Maximum Unit
Power supply voltage range V CC 3.5 5.0 12.0 \Y
4 Capture Current - 130 @5.0V 140 @5.0V mA
Average Single antenna ;
Tracking Current - 95 @5.0V 125 @5.0V mA
*
current Capture Current | - 150 @5.0V 190 @5.0V mA
DCDC Dualantennas Ir1ing Current | - 125 @5.0V 160 @5.0V mA
Antenna power supply current | RF_VCC - - 150mA@ 5.0V | mA
. . Vrpp 0 50 50 mV
VCC port maximum ripple -
Vin -0.5 Vce +0.2 - mV
Electrostatic protection VESD(HBM ) -- 2000 2000 Y
Storage temperature Tstg -45 - 85 °C
Operating temperature Tstg -40 - 85 °C
Humidity 95 %

Shenzhen Jumpstar Technology Co.,

Ltd. 7 www.jumpstargnss.com
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* Passive Antenna Testing

4. Mechanical dimensions

X43H-AH
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5. Interface Configuration Selection

10.90

X43 module has two UART ports and one USB interface by default, which can be used to communicate with

the host. The interface output and additional functions can be selected according to the needs of the

corresponding interface output. The main options are as follows.

NAME Position Heading TTL RS232
X43-AH v - v -
X43H-AH v v v -
X43R-AH v - - v
X43HR-AH v v - v
Shenzhen Jumpstar Technology Co., Ltd. 8 www.jumpstargnss.com
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Block diagram

1. X43-AH
4
v
=]
=]
-
3
RF1 + UART1
+UART2
VOT 3.3V
Main Supply + USB
2. X43H-AH
s N
(=]
=
3 w
[=]
o
3
RF1 » UART1
* UART2
RF2
VOT 3.3V
Main Supply PIUSH

6. Basic Operating Instructions

6.1 Download and install RxTools software
The RxTools software installer and user manual can be downloaded from the following link

Septentrio Download from official website:
https://www.septentrio.com/en/support/software/rxtools

After downloading, install directly, avoiding installation directories containing Chinese characters

After successful installation, the software will contain the following assemblies

RxDownlo RxLaunche in_ogger RxPIanner RxUpgrad SBF
Converter

F s
Data Llnk RxA55|stan RxControI SBF
ad r Analyzer

Shenzhen Jumpstar Technology Co., Ltd.
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6.2 Hardware Connection

X43H-AH

1.Using MMCX Connectorto TNC orSMA After connecting the interface, connect the positioning antenna
( note that hot-plugging is not allowed).

2.For serial port connection, a standard serial-to-USB cable can be directly connected to a computer's USB

port . Then, you can use the Septentrio host computer software RxTools or serial port assistant tools to

communicate with the receiver. The default serial port baud rate is 115200.

3.Usea USB cable Connect the device to the computer

3.1 The board will be virtually connected on the computer. The serial port number can be viewed through
the Device Manager interface:

~ §f Ports (COM & LPT)

f§l ECP Printer Port (LPT1)
ﬁ Septentrio Virtual USB COM Port 1 (COM83)
f§fl Septentrio Virtual USB COM Port 2 (COMB2)

6.3 RxControl Software Connection Board

1.Launch RxControl The software will then pop up a Connection dialog box . Setup In the
dialog box, select Serial Connection/Create New...

1.1 For the first connection, a new connection needs to be created; for subsequent connections, simply
select the already created serial port connection.

Geodetic ®: Ot
WGS84 = - -
& Connection Setup X
v Satellite ' p
Select Connection s
GPS = L-ghnk
(_) Use last connection: COM_48.serial
é‘ Serial Connection: Select... i
() TCP/IP Connection: C;e.a:e New... B = i
() SBF File Connection: |- L i
() Start "Upgrade Receivi
¥ Receiver| | Work Offline < Fhré
Time o 5

# 2360.serial - RxControl - $/N 100001698
Fle Yiew Communication Navigation L-Band Icols Logging Help

Jl B @ 06 7@ 4-He BQE

1. After a successful connection, you will see the RxControl interface as shown below:

x

¥ Position Information

Position  Velocity

Geodetic LN B/A Oy B/
173 e Hh O /A
bt WA 0 278

¥ Satellite Status

GES  GLOWASS  Galileo  Beilou

|| || B

| | | S| |EEE

L]

SBAS  QZSS  NerIC  L-Band

| | | |

Integrity
offset ta UIC H/A

PVT Error: No Measurements

Wik

Shenzhen Jumpstar Technology Co., Ltd.
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Search: MNain 24 oG OR OE Z4C 03 o7 o1 OL Track: Main 0 06 (:3 [1):4 oc s ar 0T oL
Auxl o file] OR 0E oc 0s o7 o oL axl 1] 06 R 0E oc 0s or oz oL
Syme Main o oG OR OE oc 0s oy 01 oL FYT Main L} 06 OR OE oc 0s oy oz oL
Auxl o oG OR OE oc 0s oy 11§ oL el 0 06 R [1):4 oz 0s or 0T oL
R Statu:
Time FxClock jili):3 : 51 AT T Status Attt
GHSS time frame HERL fd: i Mode FYT W/
Wk VERL £ WA

/i
Wi
/i

XoE X Es

GRBOO60 - mosaic-G5 P3H - SEPT
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6.4 Check firmware and upgrade

1. Confirm the board firmware version
1.1 Using RxControl Software Help/Receiver Identification Check firmware version

v firmware

version 1.0.0-beta?
date 250224
rev gas2f4s

1.2Current Mosaic The latest firmware version is The latest firmware for mosaic-G5 P3H-1.0.0 can also be
downloaded via the following link:

https://www.septentrio.com/en/products/gps/gnss-receiver-modules

2. Firmware upgrade

If the firmware is not the latest version as shown in the previous steps, please follow these steps to

upgrade the firmware, using the version number as the reference. For example, version 1.0.0-beta2 :

2.1 RxControl SoftwareFile/Upgrade Receiver using Current Connection...
2.2 Select the latest firmware file. There are two firmware files; upgrade failsafe.suf first. Firmware file,
upgrade to 1.0.0-beta2 .suf firmware file

5 mosaic-G5 P3H-1.0.0-beta2. suf
5 mosaic-G5 P3H-1.0.0-beta2-failsafe.suf

2.3 Upgrade successful

& & RxControl: Upgrade Receiver

Upgrading

Opening conmection port to receiver
Connected to the receiver’ s COMI port
The current serial speed (115200 bps) will be used during the upzrade
Storing receiver configwration to
Tl : - C Arxupgradeimozal oG5
F3H_0100001695_PE0719_ 114595 {configName?, txt”
Rebooting receiver in Upgrade mode
Uploading and processing “G:/G [ GE—F3H-beta?/
mosaio—GE F3H-1.0 O-beta?. suf”
Upgrade Finished
Checking if upgrade succeeded
The upgrade finished successfully

Tpgrade succeeded

2.4 RxControl Reconnect via Help/Receiver Identification The firmware version information has been

confirmed to be updated.

Shenzhen Jumpstar Technology Co., Ltd. 11 www.jumpstargnss.com
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6.5 Check board status

The antenna pre-amplification range is 15-50 dB for a single antenna and 15-35 dB for dual antennas .
Excessively high gain indicates poor antenna connection or excessive cable loss. The antenna gain value
can be determined through RxControl->View->AGC Table ; 65 - AGC Gain = antenna gain value.

| Il 6735-COM4.serlal - AGC Table - 5/N 3036735 = | X |
| View Help
Front End 0 Front End 1 Front End 2 Front End 3 Front End 4 Front End 5 Front End &

Front End Code éGPSL'IIE'i GLOL1 Bl L5/ESa ESb/B2I GPSL2 GLOL2

Antenna MAIN MAIN MAIN MAIN MAIN MAIN MAIN

Gain (dB) 30 31 29 34 25 24 25

Sample Variance 107 98 98 98 96 93 102

Blanking (%) 0 0 0 0 0 0 (1]

6.6 Check satellite reception and signal-to-noise ratio

Satellite search status can be referenced. RxControl main interface Satellite Status , signal-to-noise ratio can be

obtained through... View -> Carrier to Noise Plot .

I- 6735-COM4.serial - Carrier to Noise Plot [dB-Hz] - S/N 3036735 — O X

View Sort Zoom Help

Main Antenna
@ GPS @ GLONASS @ Galileo @ BeiDou @ SBAS ® QZsSS @ IRNSS @ |-Band

60 ] 17 1

50

40

30

20

10

C01 (€02 (03 Co4 COp CO7 COB (09 C13 C14 Cl6 (23 €4 25 €27 (28 €33
Ch34 Ch35 Ch38 Ch3l Ch43 Chd48 Ch37 Ch40 Ch27 Ch36 Ch42 Ch45 Ch39 Ch28 Ch32 Ch30 Chdl

Main: 8G, 6R, 7E, 17C, 0S, 0J, 0I, OL

6.7 Viewing Differential Data

Access the following interface through the RxControl software View/DiffCorr Info View , where you can see

the differential source signal system, baseline length, and RTCMv2 or RTCMv3 data.

Shenzhen Jumpstar Technology Co., Ltd. 12 www.jumpstargnss.com
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[}
" DemoMosaic_115 - DiffCorr Info - $/N 3058591 =HIE0 X
View Help
Base Station Information
=
‘ ID Streaming Signal Connection Baseline Baseline Quality
i 3 |RTCM3 GPS+Galileo+GLONASS +BeiDou NTRIP ~0.003m (Base:PC-Rover:PC)  swbrontimel optinadl
< i »
Differential Messages
Message Count  Age Base Station ID
RTCMv2
4 RTCMv2
1004: Extended L1&L2 GPS RTK Observables 67 04s 3
1006: Stationary RTK Reference Station ARP with Antenna Height 67 04s 3
1012: Extended L1&L2 GLONASS RTK Observables 67 04s 3
1033: Receiver and Antenna Descriptors 67 04s 3
1074: GPS MSM4 67 04s 3
1084: GLONASS MSM4 67 04s 3
1094: GALLILEC MSM4 67 04s 3
1104: SBAS MSM4 67 04s 3
1114: QZSS MSM4 67 04s 3
1124: BeiDou MSM4 67 04s 3
1230: GLONASS L1 and L2 Code-Phase Biases 67 04s 2
RTCMV
CMRv2

6.8 Check the board's positioning and orientation status

The positioning status can be viewed in the RxControl main interface . The Position Information section
displays the antenna position information, and the PVT column in the lower right corner shows the board's

positioning status and the various satellite systems used for positioning.

6.9 RxControl Command Line Window

Using RxControl software , go to Tools/Expert Console/GRB00 60 Enter commands in the window . The
window will automatically provide command prompts as you type . You can also type "help" to return all

supported commands.

7. Set up tracking and calculation of satellites and frequencies

7.1 Tracking Satellites

1. Configure satellite tracking using RxControl Software Navigation/Advanced User Setting
/Tracking/Satellites Tracking , check all boxes for GPS +Glonass+Galileo+Beidou

Command line: sst GPS+Glonass+Galileo+Beidou

7.2 Tracking Frequency

1. Set the tracking frequency point, RxControl Software Navigation/Advanced User
Setting/Tracking/Signal Tracking: Select all frequencies for GPS, GLONASS, Galileo, and Beidou.

& Tracking

Satellite Tracking Sigznal Tracking

Zignals ensbled for tracking

All

GFS GESLICA GESLEET GESLEC GESLE GESLIC

GLOEASS GLOLICA GLOLZE GLOLZCA GLOLE

GALTLEQ GALELBC GALEGBC GALESa GALESh GALES

SBAS GEOLL GEOLS

BEIDOU EDSELI BDSE2T EDSE3I EDSEIC EDSEZa BDSEZh

RISS QISLICA QzZS12C Q515 QZSLE QISLIC QISLIS QZSLICE
HAVIC WAVICLE

Command line: snt, GPS+Glonass+Galileo+Beidou

Shenzhen Jumpstar Technology Co., Ltd. 13 www.jumpstargnss.com
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7.3 PVT Satellite Solution

1. Configure the satellite for calculation, RxControl Software Navigation/Advanced User Setting
/PVT/Satellites Usage: Select all GPS+Glonass+Galileo+Beidou
Command line: ssu,GPS+Glonass+Galileo+Beidou

7.4 PVT Frequency Calculation

1. Set the calculation frequency point, RxControl Software Navigation/Advanced User Setting

/PVT/Signal Usage: Select all GPS+Glonass+Galileo+Beidou All frequencies

& VT

Satellite Usazs Signal Usage
Signals enabled in the PWT
A1l
GESLICA GPSLZFY GESLZC GPSLE GESLIC GLOLICA GLOLZP
GLOLZCA GLOL3 GALE1BC GALEGBC GALEGa GALESD GALES
EDSELT BISEZT BLSEST BISELC EDSEZa EDSEZh GISLICA
QZSLZC QZsLA Q7516 QzsLIC QZSLIS QISLICE WAVICLE

Signals enabled in navization data decoder

All

GFSLICA GFSLZFY GFSLZC GFSLE GFSLIC GLOLICA GLOLZF GLOLZCA
GLOL3 GALE1EC GALEGEC GALEE 2 GALEEL GALEE GEOLL GEOLE
EDSB1I BDSEZI BOSE3L BDSEIC BISEZa EDSEZh QZSLICA QISLZC
QFSLE QI5LE QzsLAc 975115 QZ5LICE FAVICLE

Command line: snu,all.all

8. Performance optimization settings

8.1 Anti-interference

To enable the anti-interference feature, follow these steps : RxControl/Navigation/Advanced User

Settings/Frontend and Interference Mitigation:
® Enable anti-interference suppression function

Mitigation of Radio Interference s /Enable mitigation of interference class : Class1

Mitigation of Radio Interferences

Enable mitigation of interference class |:| off
All
Classl

® Enabling narrowband anti-interference (for known fixed interference) allows setting three different

frequency points.

Manual Notch Filters: Notch 1 — on ; Notch 2 — on ; Notch 3 — on

Shenzhen Jumpstar Technology Co., Ltd. 14 www.jumpstargnss.com
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Marmal Hotch Filters

Motchl Motch? Motch3
Enable an ~ | on ~ | off v
Center frequency 1,560.000 MHz —{| 1,608.000 MHz | ={ 1,100.000 MHz _
Double-sided bandwidth 45 kHz (= 80 kHz = 45 kHz -

Command 1ine: setRFInterferenceMitigation , Classl // Broadband Interference Suppression - Enable

setManualNotchFilter, Notchl, on // Enable narrowband interference suppression

8.2 Multi-path Suppression
To view and configure multi-path suppression options, follow these steps : RxControl/Navigation/Receiver

Operation/Tracking and Measurements/Multi-path:

Enable multi-path mitigation on code phase: ON

Enable multi-path mitigation on carrier phase: ON

Multipath Smoothing

Multipath Mitigation
Enable multipath mitigation on code phase O off @ on
Enable multipath mitigation on carrier phase () off (@) on

Command 11ne: setMultipathMitigation,on , on// Enable Multipath Mitigation

8.3 Cutoff Elevation Angle
It is recommended to set the cutoff elevation angle to 10°. You can view and set the
cutoff elevation angle option through the following steps :

RxControl/Navigation/Receiver Operation/Mask s... /Elevation Mask:

Discard satellite if below: Tracking: 10 degree ; PVT: 10 degree ;

# Masks
Elevation Mask
Tracking PVT
Discard satellite if below: ‘ 10 deg : H 10 deg : ‘

Command line:setElevationMask, tracking, 10 //Sets the tracking cutoff elevation angle to 10°

setElevationMask,pvt 10 // Setsthe PVT cutoff elevation angle to 10°

Shenzhen Jumpstar Technology Co., Ltd. 15 www.jumpstargnss.com
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9. RTK Mode

9.1 Datalink Program

Function 1: Port connection and data distribution

Datalink programs can establish data links between different connections, allowing data from one port to be
forwarded to other connections. For example, if a Datalink program has six connections , connection1 can
receive serial or NTRPdifferential dataand then distribute it to other different connections.

& Da k & Select the «
Connection 1 Connection 2 el TeR/IP EDE BTBIE
BT Serial e Serial Connection Modes
COMS9-115200-8-None-1-Off COMS53-115200-8-None-1-Off @® Serial () Modem Host () Modem Client
Show Data Show Data
unk— |1 J200304 05 0e unk—[J1 2030405 e Phone Number
GeA—| |1 |12 [ Iz la| |5 |6 Gea—[ J1| (2 [J3[Ja[Js| s
|Send every 10'th received GGA :‘ ‘Send every 10'th received GGA S ‘ _ .
Serial Port Settings
D Connect Script: D Connect Script:
[ _ ] = Port: Communications Port (COM1) 3
Send every 1.00 s. v Send every 1.00 s. -
Baud Rate: 115200 ~
[] close Seript: ] Close Script:
Data Bits: 8 ~
[] Log File: min\Desktop\F 00 £ H{AE4-0321 bt "] Log File: C:\Users\admin\Desktop\hexin.txt
| ‘ ‘ | Parity: None
Stop Bits: |1 v
Press Connect... 1/0 0.0/0.0 kBps Press Connect... 1/0 0.0/0.0 kBps
RTS/CTS: |Off v
Connection 4 Connection 5
Connect Serial Connect NTRIP Client

COMB82-115200-8-None-1-Off 49.235 52 84/SEPTSH_PxS K Cancel

Chener Mot Chou Mata

Function 2: Serial Port Assistant

Connect the board using the serial port. The default baud rate is 115200. Click Connect to establish the
connection, and then click Show.

Data displays the serial port monitoring interface.

In the serial port monitoring interface, select "Auto completion for mosaic v" in the lower right corner . This
will automatically prompt for the command format when you enter the command line .

Function 3: Record port output data to a file

After the serial port monitoring interface picks up the port data, return to the Datalink main interface and
click Log File to save the data to a file.

Log File: |C:\Users\admin\Desktop\test.txt

9.2 Mobile Station Mode

1. First, switch the board to Rover. Mobile station mode, via RxControl Software Navigation/Positioning

Command [ine: setPVTMode,rover,RTK+Standalone //setPVT Rover Mode

Mode interface PVT mode: Rover

Shenzhen Jumpstar Technology Co., Ltd. 16 www.jumpstargnss.com
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N
2. RxControl Software File/Copy Configuration/Current->Boot

P e

| Connection 1

Disconnect Serial

COM82-115200-8-None-1-Off
Show Data

& Data Link: Connection 1 —

>
usB2>
p— p— — _— —

;\ Data Link: Connection 1

>
UsSBZ>

|set
setAGCMode
setAntennalocation
| setAntennaOffset
sel setAttitudeOffset
setBBSamplingMode
setCNOMask
Clear Freeze Close setCOMSettings

Show | All data ~ | Auto completion for mosaic v, v6.7.2-r76464

Command [ine: eccf,current,boot //Save Setting
3. Datalink Set differential input in the software

a. ConfigureConnection1 to connect to the differential source via serial port or NTRIP , and
enable Show. Data confirms that differential data has been received effectively.

b. Configure Connection?2 to connectto the USB2 port ofthe Mosaic MiniEVK ( the corresponding
virtual serial port can be viewed through the computer's Device Manager ).

c. Link the differential data fomConnection 1 toConnection 2 , so thatthe MiniEvk board can
obtain the differential data.

Connection 1 Connection 2
FTRIP Client Serial
140. 143, 212, 42 /RTCM3Z. GRECTZ COMESE—116200—8-None—1—0ff

Show Data Show Data

Lisk = [ |1 M2z O3 O« Os Os Link = []1 z O3z O+ Os Qs

GGA 1 [z Oz O« Os Os cea—+ A1 2 [O3 4 s s

[Send every I th received GGA 2] [Send every 1" th raceived GGA |2

[ Conmect Seript: [ cormect Script:

1 |Send every 1.00 =, :| ] |Send every 1.00 =. :l

[Iclese Seript: [Jcloze Seript:

[J Loz File: [JLeg File:

| Jifih] |
Connected to 140 143 212 47 [JO08/00KBrs|  Comnacted to COMZ36 [1/0 0.0/0.5 keps|

Note: |If
using a six-way NTRIP or other CORS station differential data, you need to configure the board's

differential receiving port to output 1 Hz GGA data. You can modify the GGA Talk ID; see NMEA Data
Port Real-time Output for specific settings.
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4. RTK Fixed Status verification

4.1 Returning to the RxControl software, the Position Information section displays the positioning
accuracy.

4.2 The PVT information bar in the lower right corner shows whether the current RTK status is RTK
Fixed, and the satellite system calculated by PVT.

4.3 The DiffCorr light in the lower left corner is flashing, indicating that differential data is being
received in real time.

10. NMEA Data

10.1 Real-time output via port

1.Through RxControl Software, Communication/Output Settings/NMEA Output/NMEA Output Intervals

Setti n g S ## NMEA Output X
NMEA Output Intervals Customize
d. O Ut p Ut p o rt NMEA Output Intervals
Ports
Stream1 Stream2 Stream3 Stream4 Stream5 Stream6 Stream7 Stream8 Stream{
e. NMEA Data types (R e e e
< 5|
f.  Output frequency
Steamt  Sweam2  Stream3 Streamd Steam  Stream6 Stream? Streams stre. |
off (] %] M %] M %) ] M %]
ALM O m} O O O O 0 O O
DTM [} O ] ] O [} O ] O
GBS ] ] O O O O 0O O O
GGA ] m} O O O O [} O O
GLL ] ) O O O O O O O
GNs O [} O O O O O O O
GRS O O O O OJ O O O W
< > |
Interval
Stream Stream2 Stream3 Streamd Streams Stream6 Stream? Streamg Stream{
inteval  [15ec v ]off « Joft ~oft ~off «oft ~off < Jott Vot
< >
NMEAOutput @
Default apy [ ok ]| Concel

2.Through RxControl Software, Communication/Output Settings/NMEA Output/ Customize settings
g. You can change the GGA talkID to GP (the default prefix is GN).

# NMEA Output

HMEA Output Intervals Custemize
HMEA Version
HMEA version: () w3z (8 vdx

HMEA Talker ID
Talker ID (0) auto @) GF () GH

3.Save settings: File/Copy Configuration ... / Source Current -- > Target Boot

#+ Copy Configuration x
Copy Configuration File
Sourece Current ~

Tarzet Boot w
CopyConfigFile help

Tefanl t Apply Cancel
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Command Iine: sno,stream1,ubs2,gga,sec’ // Settings USB2 Port output 1 HzGGA
Command Iline : eccfcurrentboot // Save settings

10.2 Recording data to memory card

The Mosaic MiniEvk supports mounting TF memory cards, allowing data to be recorded to the memory card.
1. Configure via RxControl software, under Communication/Output Settings/NMEA Output/NMEA

Output Intervals.
1.1 The output port is DSK1

Command [ine: sfn, DSKI, FileName, logl //Setting log, save to SD card
setSBFOutput,Stream5,DSK 1, +support,secl //Setting SBF log, output 1Hz to SD card

1.2 NMEA data type , output frequency
2. Save settings: File/Copy Configuration/Current->Boot
Command [ine: eccf,current,boot // Save settings

Command [ine: sno,streaml,ubs2,gga,secl //Setting USB2 output 1Hz GGA

10.3 Recording Data in Computer Files

Method 1: via Datalink

1. Datalink The program can connect to Mosaic MiniEVK USB2  The port is configured by inputting
commands through the serial port monitoring interface to set the output data, and the Log option is

checked. You can find it in the file (see details)Datalink program )

Method 2: Logging via RxLogger or RxControl software
1. RxControl Logging/RxControl software Logging Function or running RxLogger Program, connect to Mosaic
Access the MiniEvk USB port to enter the following interface.

Ei, 6735-COM4.serial - RxControl Logger - S/N 3036735 i O K

Status Global File Naming SBF  NMEA Post Processing

Log Directory

|C:\Users\admin\DATA\ Default

Message Types To Log
SBF Messages
[] NMEA Messages

Log Schedule ((J Specify the message types that should be logged.

[ Startat: |11/11/201¢ 06:31:00 = | [ Stopat: |11/11/201¢ 07:31:00
From manual start until manual stop

Startup Script

[ Send Script At Startup:

Always resend the script if the connection Is lost
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2. Global Under the menu, set Message Types To Log , check NMEA.
Note: If you check this box, you need to configure it and record the settings. If you do not need SBF,
you need to uncheck it.
3. InFile Naming Under the menu, set the file path and file name; you can also optionally set the size and
duration of individual files.
4. INNMEA Under the menu, set the output data type and interval.
5. ClickStart Logging Start recording to computer file

11 SBF Raw Data

The SBF - Septentrio Binary Format file is a proprietary binary format file of Septentrio, containing relatively

complete information.

11.1 Port outputs raw data

In the RxControl software interface, navigate to Communication/Output Settings/SBF Output and configure

it.

1. Output port
2. Data types
For the required data types, please refer to Chapter 4 SBF Reference in the Mosaic Firmware Guide.

3. Output interval

4. Save settings, File/Copy Configuration/Current->Boot

##r SBF Output X

SBF Output Customize
| SBF Output
Ports

Stream Stream2 Stream3 Streamd Stream5 Streamb Streamn7 Strear]
Ports Com1 ¥ none ¥ none * none * none ~  none ~ none ¥  none |
< >
SBF Messages

Stream Stream2 Stream3 Streamd Stream5 Streamb Stream7 Stre ®
off O % 1% ] ™) %) bl M
PostProcess % O B O E] 1 [] |
Rinex O 16| 1] O O O O |
RinexMeas3 1 | [ | & ] & 1
Support O ] O O O J O H
* Measurements =] O O O u | O ]
= Meas] O (] O | 0 O O
% RawNavBits [m] ] 0 m| 0 O 0 0] .
< >
Interval

Stream1 Stream2 Stream3 Streamd Stream5 Streamb Stream7 Strean]
Interval 200 msec ¥ off ~ (off v off v | off ~ Loff v loff v foff
< ¥

SBEQutput @
|
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Command line:

sso,stream,ubs2, PostProcess,msec200 //Setting USB2 ouput data 5Hz PostProcess

Command [ine: eccf,current,boot //Save settings

11.2 Record raw data to memory card

The method of recording to the memory card is basically the same as the method of serial port output; you
only need to change the serial port number to DSK1.

11.3 Recording Data in Computer Files

The setup steps are the same as recording NMEA data to a computer file, except that you change the NMEA
data to SBF data and make sure to select the desired SBF data type.

Note: SBF data is logged to the computer. If you need to change the logging interval, you need to use the
RxLogger program to record it.

The SBF recording function under RxControl cannot be set; the default value is 1 Hz .

12. External Events

12.1 PPS Output

RxControl software interface , configure the PPS output in Navigation/Receiver Operation/Timing and save
the settings.

# MiniEvk_COM83.serial - RxControl - S/N 3058489 = X PP5 OUT Parameters
File View Communication 'Navigation L-Band Tools Logging Help Interval 1 sec ¥
J E W & @ ( Positioning Mode.. Iz & [ Polarity (@) Low2High () High2Low
< Dosition Thiarrration Receiver Operation 4 Tracking and Measurements... Delay
e Receiver Initialization ~ * Masks..
psiion  Velod i 7
E00ly Receiver Setup... Position... Timescale  [TimeSys v
Geodetic o N3 ; 2o =
Advanced User Settings * Timing... Max sync age 605+
Base station A E 121so%r=zvre——ver—ruww

GPIO... . =
h: +30.119m oy +0.01brer —  Pulse width 5.000 ms \+

Command 1ine: setPPSParameters,secl,Low2high // Sets the output to 1 PPS ( maximml00 ) , pulses
from low to high.

Command line: eccf, current, boot //Save settings
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12.2 Event

1. RxControl Software interface, Navigation/Receiver Configure the Event in Operation/Timing , and set...

Set record SBF For data recording, you need to select the Event data type so that the location information of the

SBF Output

external trigger moment will be recorded. ports
Stream1
Ports DSK1 5
Command line : <

SBF Messages

sso,streaml,ubs2, PostProcess+Event, msecl00

Stream1

® Time J [
// Set USB2 port output to 10 Hz PostProcess+Event data < Event [
ExtEventAttEuler
. ExtEvent
2' Save Settlngs ExtEventPVTCartesian
ExtEventPVTGeodetic
Command 1ine: eccf,current,boot //Save settings AR e = [
& DiffCorr

13 SBF Data Analysis

13.1 SBF Analyzer

SBF Analyzer will be automatically installed when you install RxTools software . Below is a brief introduction
to using the SBF Analyzer program :

1. Double-click to run SBF Analyzer Program, or SBF Right-click the formatted file and select SBF. Analyzer

&l SBF Analyzer — ] X

File Tools Help

SBF File ‘ 3-} C:\Users\admin\Desktop\Temp\New folder (2)\yifei\pp_log-rover2.shf b

[] Filter data
[ ] Data Comparison

Analyzer
[ =) ;
Plots to Analyze Select |
Analyzer (
PRNs above Horizon D | |
iy : y
= Satellite Azimuth D
e
) Satellite Elevation O
Reporter
Pseudoranges D
Signals D
Sdintillation Indices Plot []
= KR D Plot showing GNSS
. ot showing
Relative East, North, U... D attitude mode, error, and
Height ] number of satellites in
Velocity | track over time.
Position Std. Dev. Cart... [ ] 1 plot Options...
Position Std. Dev. Geo... [ ]
Residuals O w | | Plot Overview

Analyze

2. Select the content you want to analyze and click Analyze .
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13.2 SBF Converter

The SBF Converter program can convert SBF files into the desired universal format.

1. Running SBF Converter Program or SBF Right-click the file and select Convert. SBF

3 SBF Converter — ] X
File Tools Help
SBF file(s) selection

@ Single file ;:Jr(2)\yifei\pp_|og—rover2.sbf ¥

() Multiple files  Choose files...

Time window
[ Exclude blocks with invalid time (except for RINEX)
[ Epoch interval 1.00s ¥

Ignore date for time window

[] First epoch 2006, 12:00

4r 4>

[ Last epoch 2006/12/1 12:00

Convert to

[ rInEX Options... | || Commands |Options.
ASCII (bin2asc) Options... | ] GPX Options...
[] KML (Google Earth) | Options [] sBF Blocks | Options.
[] ceaTTS Options...

2. SBF canbe Convertto Rinex, ASCIl Documents, etc.
3. If it is an Event Application, via ExtEventPVTGeodetic1 View the location data recorded at the

external trigger moment.

14 Troubleshooting

14.1 Diagnostic Report

1. You can obtain the diagnostic report or report content in the following ways: Connect the RxControl
software to the board, select File/Display Diagnostic Report, or press Ctrl+C. Then save the report as a PDF file.

2. Access it through the web interface: Admin/About/Diagnostic Report , then Save. As Save as a text file

3. Alternatively, use a serial port assistant to enter the following commands and copy the content returned

by the board to a file.

IstInternalFile, Identification
IstInternalFile, Permissions
getReceiverCapabilities
getReceiverInterface
IstConfigFile, Boot

. IstConfigFile, Current
IstInternalFile, Ipparameters
getSbfOutput
getDatalnOut
IstInternalFile, Error
IstInternalFile, SetupError
IstInternalFile, rxMessages
IstDiskInfo, all

mrmoBopgTRT oD
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14.2 Support SBF Documents

X43H-AH

If technical support is needed to analyze data quality and troubleshoot board anomalies, Support
SBF data should be recorded, along with the SBF operation steps as described in the original SBF

data introduction.

Support SBF data frequency can be set to 10 Hz . The recording frequency of Support SBF can be
adjusted according to whether the scene is static or moving . It is recommended to check

Support+BBSamples to record to a memory card or computer file.

Command [ine: sso,streaml,dskl,support+BBsamples,msecl00 //Record support+BBsamples to

memory card

Command [ine: eccf,current,boot

Shenzhen Jumpstar Technology Co., Ltd.
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//Save settings
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