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1. Functional Description

® Position Antenna based on 220 Channel Maxwell 6 chip:
® 184-channel u-blox FOP engine

GPS :L1C/A L2C

Glonass: L10F/ L2OF

Galileo : E1B/C E5b

Beidou : B1L /B2L

QZSS : L1C/A L2C

® Concurrent reception of GPS,GLONASS,Galileo and Beidou
® Multi-band RTK with fast convergence times and reliable performance
® High update rate for highly dynamic applications
® Centimeter accuracy in a small and energy-efficient module
® Antenna power source out 5.0V
® Antenna over load current protection
® Internal fit backup battery for Cold/Warm/Hot start
® Communication port
- UART1 : CPU
- UART2 : DB9 connector for RS232 level & Bluetooth Class 2
- USB2.0 : Micro USB Connector
® Antenna Connector : SMA
® Power : Internal battery(3.9Ah) operation : About 5hours
® Charge input to DC12V
® LED Indictors

- Battery capacity display: 5-level

- Charge status

- Bluetooth status

- RTK data input status

- GNSS Receive status
Antenna detect and short status
Switchs

- Main power ON/OFF

- LTE power ON/OFF

- AUX power ON/OFF
Size : 66.5(W) x 140(L) x 28(T) mm
Weight : 210 grams
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2. Outside Discription

1 QEILE: GZE (54 M5 |- HZEX S [ =4 HY - B

2. GNSS:FIXI Ol [ 54 M5 |- AZEX S X HOIESA 8 [ 25

3. RTK:FIX[ &M HE |- Float, DGPS, GPS [ F&M MY |
4, BT: CH7|SEf [ HM HME |- AZE [ HM HE ]

5. HHE|2[ : BiEZ] SEY

6. LTE: ZR7|ME| [ W74, =0 T |- 91 ObE [ WM, =M S | ATE [ WM, =AM HEY
70 UTE A ZE  ATIME [ 54 HY |- SUNE [ 52 ZE - 54 23 S | NTRIP B [ w7 HY

8 GPS:GPS QHE|Lt 917 U
9. D-sub 9pin : D-sub 9pin H4YE| ( RS232 interface )
10. LTE:LTE QHHIL} AHAZA FH4lH

(12) (13

(14) (15) (16) (17)

11. M HE . 4 ON/OFF
2. HY ON[ =M HE |-OFF [ 25 ]
13. AUXPWR:ON[ =X Al M2 ON]-OFF[ T Al MY 7|= ME| 8 ]

14. LTE micro 5pin A% ZE : ITEME &3 THXt

15. LTE:ON [ LTE AR ] - OFF [ LTE AFESHA| &3 ]

16. GPS micro 5pin ZE : GPS A5 =4 CHX}

17. ST BT Al [ UM FE ] ST 2= A (54 HS)], Y SiH Al [ 25 ]

18. & AHHYH :12~24v 5T 7{4H
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3. Performance

PARAMETER SPECIFICATION UNIT
RMS 33 nS
Accuracy of time pulse signal
99% 60 nS
Frequency of time pulse signal configurable 0.25Hz ~10MHz
Dynamics <=4 g
Operational limits ! Altitude g 50,000 m
Velocity 500 m/S
Velocity accuracy 0.05 m/S 2
Dynamic heading accuracy 0.3 Deg?
GPS
GPS
+GLO GPS GPS GPS
GNSS +GLO GPS | UNIT
+GAL +GAL | +GLO | +DBS
+GAL
+BDS
Cold start 24 25 29 26 28 29
Acquisition * | Hot start 2 2 2 2 2 2 Sec
Aided start 4 2 2 2 2 2 2
RTK 8 10 12 12 12 20
Nav. PVT 10 12 16 25 25 25 Hz
Update rate
RAW 20 20 25 25 25 25
Convergence | RTK <10 | <10 | <10 | <10 | <10 | <30 | Sec
time >
Horizontal RTK ¢ 0.01m+1ppm CEP meter
pos. accuracy
Tracking & Nav -167
Reacquisition -160
Sensitivity ° dBm
Cold Start -148
Hot Stard -157
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1 Assuming Airborne 4g platform
50%@30m/s for dynamic operation
All satellites at -130 dBm, except Galileo at -127 dBm

A W

Dependent on the speed and latency of the aiding data connection, command starts.

5 Depends on atmospheric conditions, baseline length, GNSS antenna, multipath conditions,
satellite visibility and geometry, Demonstrated with a good external LNA

6 Measured using 1Km baseline and patch antennas with good ground planes.

Does not account for possible antenna phase cent offset errors.

ppm limited baselines up to 20Km.
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4. Input Protocols : Differerential GNSS(DGNSS)

When operating in RTK mode, RTCM version 3 messages are required and the module supports
DGNSS according to RTCM 10403.3.

Operating in ROVER mode can decode the following RTCM 3.3 input messages:

RTCM 1001 L1-only GPS RTK observables
RTCM 1002 Extended L1-only GPS RTK observables
RTCM 1003 L1/L2 GPS RTK observables
RTCM 1004 Extended L1/L2 GPS RTK observables
RTCM 1005 Stationary RTK reference station ARP
RTCM 1006 Stationary RTK reference station ARP with antenna height
RTCM 1007 Antenna descriptor
RTCM 1009 L1-only GLONASS RTK observables
RTCM 1010 Extended L1-only GLONASS RTK observables
RTCM 1011 L1/L2 GLONASS RTK observables
RTCM 1012 Extended L1/L2 GLONASS RTK observables
RTCM 1074 GPS MSM4
RTCM 1075 GPS MSM5
RTCM 1077 GPS MSM7
RTCM 1084 GLONASS MSM4
RTCM 1084 GLONASS MSM5
RTCM 1084 GLONASS MSM7
RTCM 1094 Galileo MSM4
RTCM 1094 Galileo MSM5
RTCM 1094 Galileo MSM7
RTCM 1124 BeiDou MSM4
RTCM 1124 BeiDou MSM5
RTCM 1124 BeiDou MSM7
RTCM 1230 GLONASS code-phase biases
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5. Output Protocol
NMEA protocol

The following sections give an overview of the NMEA messages used by u-blox positioning receivers.

By default, the NMEA messages sent by u-blox positioning receivers are based on the NMEA 0183
version 4.10 standard. For further information on the NMEA standard, refer to the NMEA 0183
Standard for Interfacing Marine Electronic Devices, Version 4.10 June, 2012 which is available on
http://mww.nmea.ora/.

NMEA multi-GNSS operation

Many applications that process NMEA messages assume that only a single GNSS is active.
However, when multiple GNSS are configured, the NMEA specification requires the outputtochange
in the following ways:

Main Talker ID The main NMEA Talker D will be "GN" (e.g. instead of "GP" for a GPS-only receiver).

GSV Talker IDs The G5V message reports the signal strength of the visible satellites. However, the
Talker ID it uses is specific to the GNSS it is reporting information for, so for a multi-GNSS receiver
it will not be the sarme as the main Talker ID. While other messages use the "GN" Talker ID, the GSV
message will use GNSS-specific Talker IDs. See also NMEA protocol configuration.

Multiple GSA and GRS messages Multiple GSA and GRS messages are output for each fix, one for
each GNSS. This may confuse applications that assume they are output only once per position fix
(as is the case for a single GNSS receiver).

GGA Talker IDs The NMEA specification indicates that the GGA message is GPS-specific. However,
u-blox receivers support the output of a GGA message for each of the Talker IDs.

BeiDou and Galileo Only NMEA version 4.10 and later have support for these systems.
QZSS Only NMEA version 4.11 and later have support for this system.

Extended satellite numbering In order to support some GNSS (e.g. BeiDou, Galileo, QZSS) that are
not supported by some or all NMEA protocol versions, an "extended” SV numbering scheme can be
enabled. This uses the NMEA-defined numbers where possible, but adds other number ranges to
support other GNSS. Note however that these non-standard extensions require 3-digit numbers,
which may not be supported by some NMEA parsing software. For example, QZSS satellites use
numbers in the range 193 to 202. See NMEA protocol configuration and Satellite identifiers.

NMEA data fields

Various data fields in NMEA messages depend on NMEA protocol configuration or require a
definition for their interpretation.

NMEA Talker ID

One of the ways the NMEA standard differs depending on the GNSS is by using a two-letter message
identifier, the "Talker ID". The specific Talker ID used by a u-blox receiver will depend on the product
and its configuration. The table below shows the Talker ID that will be used for various GNSS
configurations by default.

GNSS Talker ID Comments
GPS, SBAS GP MMEA 2.3+
GLOMASS GL NMEA 2.3+
Galileo GA NMEA 4.10+
BeiDou GB NMEA 4.10+ (official NMEA only since 4.11)
QZss GQ NMEA 4.11+ (GP for NMEA 2.3 - 4.10)
Any combination of GNSS GMN
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NMEA-0183 messages: Overview

Related Topics

+ NMEA-0183 messages: Common message elements

When NMEA-0183 output is enabled, a subset of NMEA-0183 messages can be output to external instruments
and equipment connected to the receiver serial ports. These NMEA-0183 messages let external devices use

selected data collected or computed by the GNSS receiver.

All messages conform to the NMEA-0183 version 3.01 format. All begin with $ and end with a carriage return
and a line feed. Data fields follow comma (,) delimiters and are variable in length. Null fields still follow comma

(,) delimiters, but contain no information.

An asterisk (*) delimiter and checksum value follow the last field of data contained in an NMEA-0183 message.
The checksum is the 8-bit exclusive of all characters in the message, including the commas between fields, but
not including the $ and asterisk delimiters. The hexadecimal result is converted to two ASCII characters (0-9,

A-F). The most significant character appears first.

The following table summarizes the set of NMEA messages supported by the receiver, and shows the page

that contains detailed information about each message.

Message Function

GGA Time, position, and fix related data

RMC Position, Velocity, and Time

VTG Actual track made good and speed over ground

GSA GPS DOP and active satellites

GSV Number of SVs in view, PRN, elevation, azimuth,
and SNR

To enable or disable the output of individual NMEA messages, do one of the following:

« Create an application file in the Configuration Toolbox software that contains NMEA output settings and

then send the file to the receiver.
« Add NMEA outputs in the Serial outputs tab of the GPS Configurator software and then apply the settings.

Note — The position output by the receiver is the Antenna Phase Center position. You may want to reduce
this position to a reference position elsewhere. If so, you should account for any tilt of the antenna in such
a reduction. The settings for the Antenna Measurement Method and Antenna Height are not applied to the

position outputs.

For a copy of the NMEA-0183 Standard, go to the National Marine Electronics Association website at
www.nmea.org.
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NMEA-0183 message: GGA

GGA

Global positioning system fix data

Message NMEA-Standard-GGA
Global positioning system fix data

Type Output

Comment Time and position, together with GPS fixing-related data (number of satellites in use, and the resulting HDOP,
age of differential data if in use, etc.).
Zr The output of this message is dependent on the currently selected datum (default: WGS84). The NMEA
specification indicates that the GGA message is GPS-specific. However, when the receiver is configured for
multi-GMNSS, the GGA message contents will be generated from the multi-GNSS solution. For multi-GNSS
use, it is recommended that the NMEA-GNS message is used instead.

Information  Class/AD: 0xf0 0x00 Number of fields: 17
Structure $uxGGA, time, 1lat N5, lon, EW, quality, numSV, HDOP, alt,altUnit, sep, sepUnit,diffAge,diffSta 4
tion*cshrin

Example SGPGGA,092725.00,4717.11399, N, 00833.915%0,E,1,08,1.01,499.6,M,48.0,M, , *5E\r\n

Payload:

Field Name Format Unit Example Description

0 xxGGA string - $GPGGA GGA Message ID (xx = current Talker ID, see NMEA
Talker IDs table)

1 time hhmmss.ss - 092725.00 UTC time. See the section UTC representation in the
Integration manual for details.

2 lat ddmm. - 4717.11399  Latitude (degrees and minutes), see format description

mmrmm
3 NS character - M MNorth/South indicator
4 lon dddmm. - 00833.91590 Longitude (degrees and minutes), see format
mmmmm description

5 EW character - E East/West indicator

6 quality digit - 1 Quality indicator for position fix, see position fix flags
description

i numsv numeric - o8 Mumber of satellites used (range: 0-12)

8 HDOP numeric - 1.01 Horizontal Dilution of Precision

g9 alt numeric m 499.6 Altitude above mean sea level

10 altUnit character - V.| Altitude units: M (meters, fixed field)

1 sep numeric m 48.0 Geoid separation: difference between ellipsoid and
mean sea level

12 sepUnit character = M Geoid separation units: M (meters, fixed field)

13 diffhAge numeric 5 = Age of differential corrections (null when DGPS is not
used)

14 diffStation numeric - - ID of station providing differential corrections (null when

DGPS is not used)
15 cs hexadecimal - *5B Checksum

16 CRLF character - - Carriage return and line feed
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NMEA-0183 message: RMC

RMC

Recommended minimum data

Message NMEA-Standard-RMC

Recommended minimum data

Type Output

Comment The recommended minimum sentence defined by NMEA for GNSS system data.

—r The output of this message is dependent on the currently selected datum (default: WGSB4)
Information  Class/ID: 0xf0 0x04 Number of fields: 16
Structure $xxRMC, t ime, status, lat, NS, lon, EW, spd, cog, date, mv, mvEW, posMode, navStatus*cs\rin
Example SGPRMC,083559.00,4,4717.11437,N,00833.91522,E,0.004,77.52,091202,, ,A,V*57\r\n
Payload:
Field Name Format Unit Example Description
0 xxRMC string - $GPRMC RMC Message ID (xx = current Talker ID, see NMEA
Talker IDs table)
1 time hhmmss.ss - 083558.00 UTC time. See the section UTC representation in the
Integration manual for details.
2 status character - A Data validity status, see position fix flags description
3 lat ddmm. - AT717.11437 Latitude (degrees and minutes), see format description
mmmmm

4 NS character - N North/South indicator

5 lon dddmm. - 00833.91522 Longitude (degrees and minutes), see format
mmmmim description

6 EW character - E East/West indicator

7 spd numeric knots 0.004 Speed over ground

8 cog numeric deg 77.52 Course over ground

9 date ddmmyy - 091202 Date in day, month, year format. See the section UTC
representation in the Integration manual for details.

10 mv numeric deg - Magnetic variation value

11 mvEW character - - Magnetic variation E/W indicator

12 posMode character - A Mode Indicator, see position fix flags description [only
available in NMEA 2.3 and later)

13 navStatus character - \Y Navigational status indicator: V (Equipment is not
providing navigational status information, fixed field,
only available in NMEA 4.10 and later)

14 cs hexadecimal - *57 Checksum

15 CRLF character - - Carriage return and line feed
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NMEA-0183 message: VTG

VTG

Course over ground and ground speed

Message NMEA-Standard-VTG
Course over ground and ground speed

Type QOutput

Comment Velocity is given as course over ground (COG) and speed over ground (SOG).

Information  Class/ID: Uxf0 UxUb Number of fields: 12

Structure $xxVTG, cogt, cogtUnit, cogm, cogmUnit, sogn, sognUnit, sogk, sogkUnit, posMode*csichn

Example $GPVIG,77.52,T,,M,0.004,N,0.008,K,A*06\r\n

Payload:

Field Name Format Unit Example Description

0 ®¥¥VTG string - $GPVTG VTG Message ID (xx = current Talker ID, see NMEA
Talker IDs table)

1 cogt numeric degrees 77.52 Course over ground (true)

2 cogtUnit character - T Course over ground units: T (degrees true, fixed field)

3 cogm nurmeric degrees - Course over ground (magnetic)

4 cogmUnit character - M Course over ground units: M (degrees magnetic, fixed
field)

5 sogn numeric knots 0.004 Speed over ground

6 sognUnit character - N Speed over ground units: N (knots, fixed field)

7 sogk numeric km/h 0.008 Speed over ground

8 sogkUnit character - K Speed over ground units: K (kilometers per hour, fixed
field)

9 posMode character - A Mode indicator, see position fix flags description (only
available in NMEA 2.3 and later)

10 cs hexadecimal - *06 Checksum

11 CRLF character - - Carriage return and line feed
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NMEA-0183 message: GSA

GSA

GNSS DOP and active satellites

Message NMEA-Standard-GSA
GNSS DOP and active satellites

Type Output

Comment The GNSS receiver operating mode, satellites used for navigation, and DOP values.

« |Ifless than 12 SVs are used for navigation, the remaining fields are left empty. If more than 12 SVs are
used for navigation, only the IDs of the first 12 are output.

* The SV numbers (fields ‘svid') are in the range of 1 to 32 for GPS satellites, and 33 to 64 for SBAS
satellites (33 = SBAS PRN 120, 34 = SBAS PRN 121, and soon)

In a multi-GNSS system this message will be output multiple times, once for each GNSS.

Information  Class/ID: OxfO 0x02 Number of fields: 21

Structure $xxGSA, opMode, navMode{, svid}, PDOP, HDOP, VDOP, systemId*cs\r\n

Example $GPGSA, A, 3,23,29,07,08,09,18,26,28,,,,,1.94,1.18,1.54,1*0D\r\n

Payload:

Field Name Format Unit Example Description

0 xXGSA string - $GPGSA GSA Message ID (xx = current Talker ID, see NMEA
Talker IDs table)

1 opMode character - A Operation mode:
* M= Manually set to operate in 2D or 3D mode
* A= Automatically switching between 2D or 3D

mode

2 navMode digit - 3 Navigation mode, see position fix flags description

Start of repeated group (12 times)

3+n svid numeric - 29 Satellite number

End of repeated group (12 times)

15 PDOP numeric - 1.94 Position dilution of precision

16 HDOP numeric - 1.18 Horizontal dilution of precision

17 VDOP numeric - 1.54 Vertical dilution of precision

18 systemId numeric - 1 NMEA-defined GNSS system ID, see Signal Identifiers
table (only available in NMEA 4.10 and later)

19 cs hexadecimal - *0D Checksum

20 CRLF character - - Carriage return and line feed
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NMEA-0183 message: GSV
GSV

GNSS satellites in view

Message NMEA-Standard-GSV
GNSS satellites in view

Type Qutput

Comment The number of satellites in view, together with each SV ID, elevation azimuth, and signal strength (C/No) value.
Only four satellite details are transmitted in one message.

In a multi-GNSS system sets of GSV messages will be output multiple times, one set for each GNSS.

Information  Class/ID: Oxf0 0x03 Number of fields: 7 + [1..4]-4
Structure $xxG5V, numMsg, msgNum, numsSvV{, svid, elv, az, cno}, signalld*csi\rin
Examp-‘es 5GPGSV,3,1,09,08,,,17,10,,,40,12,,,49,13,,,35,1*6F\r\n

$GPGSV, 3,2,09,15,,,44,17,,,45,19,,,44,24,,,50,1*64\r\n
sGPGSV, 3, 3,09,25,,,40, 1*6E\r\n
sepGsv,1,1,03,12,,,42,24,,,47,32,,,37,5%66\r\n
$GAGSV,1,1,00,2%76\r\n

Payload:

Field Name Format Unit Example Description

0 xxEEV string - $GPGSV GSV Message ID (xx = GSV Talker ID, see NMEA Talker
IDs table). Talker ID GN shall not be used.

1 numMsg digit - 3 Number of messages, total number of GSV messages
being output (range: 1-9)

2 msgNum digit - 1 Number of this message (range: 1-numMsg)

3 numsv nurmeric - 10 Number of known satellites in view regarding both the

talker ID and the signalld
Start of repeated group (1...4 times)

a4+nd gyid numeric - 23 Satellite ID

5+n4d egly numeric deg 38 Elevation (range: 0-90)

6+nd a2 numeric deg 230 Azimuth (range: 0-359)

7T+nd cne numeric dBHz 44 Signal strength (C/NO, range: 0-99), null when not
tracking

End of repeated group (1...4 times)

4+N4 gignalld numeric - - NMEA-defined GNSS signal ID, see Signal Identifiers
table (only available in NMEA 4.10 and later)

5+N4 g hexadecimal - *TF Checksum

6+ N4 CRLF character - - Carriage return and line feed
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6. Block Diagram
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7. Electrical Characteristics

Parameter Condition Min. TYP Max. Unit
Sustained supply current  (ex. : at 3D Fixed) | without 190 210 mA
Peak current antenna load 260 mA
High Ioh=2mA 2.4 3.3 A%
1PPS OUTPUT level
Low Iol=2mA 0.1 0.4
none Load 5.0 5.2
output Voltage Vv
50mA Load 3.8 4.2 4.5
connection OFF current detect 4 mA
Ant
fenna connection ON current detect 8 mA
Port -
over current production 80 90 100 mA
maximum Input power -40 dBm
Input return loss (50Q) IN BAND -15 -10 dB
Operating time (BT OFF) ANT.:50mA 15 hours
Charge Time 6 hours
Operating temperature -10 25 +60 °C

Input Impedance & Input Return Loss
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8. GNSS Active Antenna Selection Guide Recommend

Parameter

Condition

Frequency Range

GPS:L1/L2
GLONASS:L10OF/L20F
BEIDOU:B1/B2/B3
GALILEO:E1/ESb

Polarization RHCP

V.S.WR Less than 2.0

Output Impedance 50Q (Return loss >=-10dB)
LNA Gain More then 30dB (With RF Cable)
Noise Figure 2.0dB(Max)

Azimuth Coverage 360°

Operating Voltage DC 3.3~5.0

Current 50mA(Max)
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9. Factory Default setting

Interface Settings

UBX + NMEA + RTCM3
TX1 Configured to transmit NMEA protocols. 1Hz out
115200 bps | GGA,GLL,GSA,GSV,RMC,VTG

RX1 8bit, UBX + NMEA + RTCM3

no parity bit | NMEA

TX2 1 stop bit Configured to transmit NMEA protocols. 1Hz out
GGA,GLL,GSA,GSV.RMC,VTG

RX2 RTCM3
UBX + NMEA + RTCM3

USB Configured to transmit NMEA protocols. 1Hz out
GGA,GLL,GSA,GSV.RMC,VTG

1 pulse per second, synchronize at rising edge, pulse length

IPPS 100mS
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