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Revision History

Version

R1.0

R1.1

R1.2

R1.3

Revision History
First release

Added new commands, including CONFIG MMP, CONFIG
SIGNALGROUP, CONFIG IONMODE, CONFIG RTCMPHASERATE,
GPHPR2, GPTRA2, GPROT2

IRNSS L5 was supported in the following messages: MASK,
UNMASK, and NMEA messages

CONFIG JAMMING was replaced by CONFIG ANTIJAM
Chapter 5.2: Added MASK RTCMCNO/CNO configuration
Chapter 3.6: Added more details in the rover station mode
Chapter 4.10: Added SBAS timeout configuration

Modified the description of CONFIG PPS ENABLE & ENABLE2

Chapter 3.4: Updated the default value of the horizontal and vertical
error tolerance

Modified the description of CONFIG HEADING TRACTOR
Added Chapter 7.3 Unicore Data Output Commands
Expanded SIGNALGROUP and SBAS configurations

Added some configurations, including CONFIG EVENT2, CONFIG
RTCMCLOCKOFFSET, CONFIG PVTALG and CONFIG PSRPOSBIAS

Added QZSSEPH and GPHPD

RTKSTATUS: updated the description of field 17
BD3EPH: updated the description of IODC and IODE
Table 7-55: updated the ID number of IRNSS

Updated the optional parameters of the MASK command

Table 3-8: changed the name of UAV "FORMATION" mode to UAV
"HIGHDYN" mode

Added the following configurations: 4.31 Network IP Address
Configuration

4.32 Network Serial Port Configuration

4.33 LOGSEQ:LOG Output Sequence Configuration

Date

Oct. 2022

May 2023

Nov. 2023

Apr. 2024
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Version

R1.4

Revision History

4.34 Ntripserver Configuration

4.35 Ntripclient Configuration

4.36 RTCMDECAUTO :RTCM Decoding Configuration
4.37 ALLEPHRTCM :Ephemeris Output Configuration
Added the CONFIG PPP ENABLE AUTO configuration
Updated 4.23 Signal Group Configuration

Updated Table 7-78 GLONASS Ephemeris Flags Coding

Added the following log outputs: 7.3.22 IRNSSEPH :IRNSS
Ephemeris

7.3.72 EGMASKBLOCK :Mask Block

7.3.73 EGORBITBLOCK:Orbit Corrections Block

7.3.74 E6CLOCKFULLBLOCK:Clock Full-Set Corrections Block
7.3.75 E6CLOCKSUBBLOCK:Clock Subset Corrections Block

7.3.76 E6CBIASBLOCK:Code Biases Block

7.3.77 E6PBIASBLOCK:Phase Biases Block

7.3.78 BSLNENUHD2:Heading?2 Baseline in ENU Coordinate System
7.3.79 BSLNXYZHD2:Heading2 Baseline in XYZ Coordinate System
7.3.80 DOPHD2:DOP of Heading2

7.3.50 HEADINGSTATUS:Heading Status

Added notes in Heading?2 related logs (GPHPR2, GPTRA2, GPROT2):

only ONCHANGED trigger is supported

Deleted Galileo E6 in SIGNALGROUP 9 configuration

Added QZSS L6D and L6E in Table 7-56 Channel Tracking Status
Added CONFIG VELSTDTHD and CONFIG RTKASITPPP

Added command format with checksum (see the description in
Chapter 1T and CONFIG CMDFORMAT in Chapter 4)

Added notes in the EPH logs in Section 7.3: recommended to use
the ONCHANGED trigger when output with 50 Hz observation data

Revised the "Version”" and "Reserved" fields in the binary header
(Table 7-50) and ASCII header (Table 7-51)

Added 4.17 RTCM L2C L2P Configuration

Date

Jun. 2024



unicore’

Version Revision History Date

Added requirement for the range of the port number in Section 4.32
Network Serial Port Configuration

Added the description of valid decimal places in Section 7.1 & 7.2
NMEA messages

UM982 was supported in TROPINFO, BD3ION, BD3UTC and
BD3EPH.

Updated Chapter 3.2: If the 3D position error between the
R1.5 coordinates computed by the receiver and that set by the user is Sept. 2024
more than 300 meters, no RTCM data will be output.

R1.6 Updated the output example in GPHPR2 Oct. 2024

Parity check and stop bits were supported in section 4.2 Serial Port
Configuration

Added information about base station ID in PPPNAV

Added support of QZSS L6, including CONFIG SIGNALGROUP 10,
L6MDCTYPE 1/2/3/4/5/7 logs, CONFIG PPP ENABLE L6MDCPPP

Added the QZQSM message

Added SLAS in CONFIG SBAS ENABLE

Deleted the CONFIG RTCMSWITCHL2CL2P configuration

Added QZSS L1C/B and L1S in Table 7-56 Channel Tracking Status
Specified the range of parameters in CONFIG VELSTDTHD

Added the RTKSTATUS2 message

The default configuration of CONFIG VELSTDTHD was changed to
DISABLE

Revised the description of the parameters in CONFIG IONMODE
Added TIMEOUT configuration in CONFIG STANDALONE

Added the ENVINFO message

Added KASS in Table 7-36 Satellite ID Numbers in NMEA Messages

50 Hz PVT output was supported for UM980 SIGNALGROUP 8
configuration

R1.7 Added Appendix 3: BINEX Data Stream Jan. 2025
Added an optional parameter <ONLY>

QZSS L6MDCTYPE message is supported on UM982
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Version

R1.8

R1.9

R1.10

Revision History

Updated the 13th field of ENVINFO from RSV to the total number of
available satellites.

Added QZSS L6E to SATSINFO

Added CONFIG SELFANTENNAPCO: Receiver Antenna Phase Center
Offset Configuration

Added CONFIG REMOTEANTENNAPCO

Added CONFIG POSREF

Added REMOTEANTENNAPCOA

Added E6 to SIGNALGROUP 10

Added PPPDOP2: DOP of PPPNAV

Added CONFIG SMOOTH HEADING <PITCH>

Added CONFIG RTCMCLOCKDRIFT

B2b-PPP is supported in UM982 sG 7 mode
MADOCA-PPP and E6-HAS are supported in SG 36 mode

Updated the value range for HEADING <LENGTH> in CONFIG HEADING:
HEADING Configuration

Removed CONFIG PPP ENABLE SSR-RX
Added CONFIG RXTYPE: Data Type for Serial Port
ENVINFO: Environment Information is supported on UB9AQ

Added the version ID for UM980C in VERSION: Version and
Authorization

Updated the default values of the parameters in CONFIG RTK: RTK
Configuration

SG 8 supports QZSS L1C/A, L2C, L5 and UB9AO supports SG 10 in
CONFIG SIGNALGROUP: Supported Signal Combination
Configuration

Changed the field SysID to SignallD in GPGSV: GNSS Satellites in View
and GPGSV: GNSS Satellites in View V4.11

Updated the differential age description to "accurate to 1 decimal
place” in GPGGA: Global Positioning System Fix Data and GPGGA:
Global Positioning System Fix Data V4.11

Updated the 9th field of ENVINFO: Environment Information to Pos
Type and the 11th to Com Sat Num

Date

Mar. 2025

May 2025

Jun. 2025
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Version

R1.11

Revision History

Added UM981, UM981C and UM980C to the support list for CONFIG
SIGNALGROUP:. Supported Signal Combination Configuration

Added UM981 to the support list of some N4 commands
Updated description of CONFIG RXTYPE: Data Type for Serial Port

Updated the ASCII value range for <UserDelay> supported on UM980
in CONFIG PPS: Pulse Per Second Configuration

Removed G1 and G2 in SG 6 mode in Table Default Signal Group and
Table Satellite Systems and Frequencies

Added ANT1GROUP : Query Supported Systems and Frequencies,
ANT2GROUP : Query Supported Systems and Frequencies, CONFIG
IONLEVEL: lonospheric Activity Level Configuration, and CONFIG
BASEBIAS: Base Station Coordinate Bias Configuration

UM980C, UM981C, and UM982C supports the following commands
or message: GPGGA: Global Positioning System Fix Data, BESTNAV:
Best Position and Velocity, CONFIG PPP. Precise Point Positioning
Configuration, PPPNAV: Position and Velocity of PPP

Introduced the signalgroup supported on UM980C, UM981C and
UM982C and their default configuration.

Added the following commands: CONFIG LBAND: L-Band Satellite
Information Configuration, CONFIG PPPRTK: PPPRTK Configuration,
APPPNAV: PPPAR Position, Accuracy, and Status Information,
LBANDAUTH: Authorization Information, LBANDBEAM: Available L-
Band Beam Information, LBANDTRACKSTATUS: Status of Tracked
L-Band Satellite, LBANDUSERDATA: L-Band User Data

UM982C supports GPGGAH: Global Positioning System Fix Data
(Slave Antenna) and PPPNAVH: Position and Velocity of PPP

Added RPPPDOP. DOP of RPPPNAV

Updated CONFIG PPPRTK TIMEOUT/ CONVERGE in CONFIG PPPRTK:
PPPRTK Configuration

Updated the field value of <datumid> to 9991 in APPPNAV: PPPAR
Position, Accuracy, and Status Information

Changed PPKNAV to RPPPNAYV: Position, Accuracy, and Status
Information

Changed PPKDOP to RPPPDOP: DOP of RPPPNAV

Updated the <StnID> field in GPGGA: Global Positioning System Fix
Data

Updated the binary offset in BD3ION: BDS3 lonosphere Parameters

Date

Aug. 2025
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Version Revision History Date
Removed AUTHCODE
Added CONFIG LBAND TIMEOUT
UB9AO0 supports CONFIG PVTALG: PVT Algorithm Configuration

Added UMD981, UM981S, UM980C and UMD981S in the Applicable

R1.12
Products list for some of the N4 protocol.

Sept. 2025
Added Type numbers for several product models in VERSION:
Version and Authorization Information.

Updated Field 6 in LBANDAUTH: Authorization from "Reserved” to
"L-bandSat,” and updated the example.

Removed the footnote in CONFIG STANDALONE: Standalone
Function Configuration, as UM981S now supports the CONFIG
STANDALONE TIMEOUT command.

Deleted the CONFIG SBAS ENABLE SLAS command in CONFIG SBAS:
SBAS Configuration.

Added UM980C in the Applicable Products for some commands.

Updated the description of Heading field in Table HPD Message
Structure, Table HPR Message Structure, Table HPR2 Message
Structure, Table THS Message Structure, and Table THS Message
Structure-V4.11, Table THS2 Message Structure.

R1.13 Dec. 2025

Updated the default configuration to Enable of CONFIG
ALLEPHRTCM: Ephemeris Output Configuration.

Updated the default configuration of L-band function to Enable in
CONFIG LBAND: L-Band Satellite Information Configuration and
added command CONFIG LBAND RELIABILITY.

Updated the field value of <stn ID> to 999X in Table APPPNAV Data
Structure.

Updated CONFIG SIGNALGROUP : Supported Signal Combination
Configuration to clarify that, when SG 3 6 is used with L-band
firmware on UM982C, BDS B1C and QZSS L6 are not supported.

Removed [PPPB2BINFO6: Information Type 6] and [PPPB2BINFO7:
Information Type 7.

Updated the field <stn ID> value range to 0000~4095 in Table GGA
Message Structure (V410), Table GGA Message Structure (V411)and
Table GGAH Message Structure.

Added Table L6 MADOCA-PPP Typel Message Mask Data
Structure, Table L6 MADOCA-PPP Type2 Message Orbit Correction
Data Structure, Table L6 MADOCA-PPP Type4 Message Satellite
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Version

R1.14

Revision History

Code Bias Data Structure, Table L6 MADOCA-PPP Type5 Phase Bias
Data Structure.

Added Table PPPB2BINFO2 Orbit Correction Data Structure, Table
PPPB2BINFO3 Code Bias Data Structure, Table PPPB2BINFO3 Code
Bias Correction Data Structure, Table PPPB2BINFO4 Clock Bias
Correction Data Structure, Table PPPB2BINFO5 User Range
Accuracy Index.

Added default configurations for several commands in CONFIG
Commands.

Updated CONFIG SIGNALGROUP: Supported Signal Combination
Configuration: included tracking channel modes, added E6
frequency for SG 7 0 mode, changed SG 3 frequency combination
from BDS B1C to B1C/B2a, removed UM980C/UM981C restriction
for B1C in SG 10 10 mode, added L1S and L1C/B to SG 3 and SG 4,
and added L-Band to SG 3 and SG 10.

Updated CONFIG SBAS: SBAS Configuration to include QZSS.

Added CONFIG ANTISPOOF: Anti-Spoof Configuration to support
UM982.

Updated CONFIG RXTYPE: Data Type for Serial Port and CONFIG
RTCMOUTPUT: RTCM Data Output Configuration to support UM982.

UM982 now supports the following messages or commands:
L1SMT47: Monitoring Station Information, L1SMT48: PRN Mask
Information, L1SMT49: Issue of Data Information, L1SMT50: DGPS
Correction Data, CONFIG ONESATTRK: One Satellite Tracking Mode
Configuration, command MODE ROVER RACING.

Updated CONFIG PPS: Pulse Per Second Configuration for Period
and UserDelay value ranges.

Updated the description of the stn ID field in the following protocols:
GPGGA: Global Positioning System Fix Data, GPGGA: Global
Positioning System Fix Data V4.11, PPPNAV: Position and Velocity
of PPP, PPPNAVH: Position and Velocity of PPP.

Removed the CONFIG LBAND BEAM command from CONFIG LBAND: L-
Band Satellite Information Configuration.

Removed UM981C from the applicable products of CONFIG
PPPRTK: PPPRTK Configuration, updated TIMEOUT value range to
90~600s.

Revised description for the LbandSat field in LBANDAUTH:
Authorization Information.

Added support for L-band related protocols on UMD982C, including
LBANDAUTH: Authorization Information, LBANDBEAM: Available L-

Date

Jan. 2026
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Version Revision History Date

Band Beam Information, LBANDTRACKSTATUS: Status of Tracked
L-Band Satellite, LBANDUSERDATA: L-Band User Data, GPGGA:
Global Positioning System Fix Data V4.11, and GPGGA: Global
Positioning System Fix Data.

Updated the description of QZSS L1 frequency flag in Table Channel
Tracking Status to clarify that value 0 represents both L1 C/A and
L1C/B.
Updated CONFIG SBAS: SBAS Configuration, clarified that QZSS
R1.15 . . . Jun 2026
SLAS correction data is not used in CONFIG SBAS ENABLE AUTO mode.
Updated CONFIG SBAS ENABLE QZSS command description by
changing "QZSS SBAS" to "QZSS SLAS" in CONFIG SBAS: SBAS
Configuration.

Updated CONFIG SIGNALGROUP: Supported Signal Combination
Configuration

Legal Right Notice

This manual provides information and details on the products of Unicore Communication, Inc.
("Unicore") referred to herein.

All rights, title and interest to this document and the information such as data, designs, layouts
contained in this manual are fully, including but not limited to the copyrights, patents,
trademarks and other proprietary rights as relevant governing laws may grant, and such rights
may evolve and be approved, registered or granted from the whole information aforesaid or any
part(s) of it or any combination of those parts.

Unicore holds the trademarks of "I:5: 238", "UNICORECOMM", "Unicore” and other trade name,
trademark, icon, logo, brand name and/or service mark of Unicore products or their product
serial referred to in this manual (collectively "Unicore Trademarks").

This manual or any part of it, shall not be deemed as, either expressly, implied, by estoppel or
any other form, the granting or transferring of Unicore rights and/or interests (including but not
limited to the aforementioned trademark rights), in whole or in part.

Disclaimer

The information contained in this manual is provided "as is" and is believed to be true and
correct at the time of its publication or revision. This manual does not represent, and in any
case, shall not be construed as a commitment or warranty on the part of Unicore with respect to
the fitness for a particular purpose/use, the accuracy, reliability and correctness of the
information contained herein.

Information, such as product specifications, descriptions, features and user guide in this
manual, are subject to change by Unicore at any time without prior notice, which may not be
completely consistent with such information of the specific product you purchase.
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Should you purchase our product and encounter any inconsistency, please contact us or our
local authorized distributor for the most up-to-date version of this manual along with any
addenda or corrigenda.

Foreword

This manual provides information on the commands and logs of Unicore's high precision GNSS
boards and receivers, the default configuration of the receivers and operating instructions.

This manual is a generic version. Please refer to the appropriate part according to the
configuration of the product you purchased and different needs concerning RTK, heading, DGPS,
etc.

Target Readers

This manual is written for technicians who have knowledge of GNSS receivers, but not to
general readers.
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1 Frequently Used Commands

Unicore high precision products support the input of commands in ASCII format (with XOR
checksum) and abbreviated ASCII format (without XOR checksum). For example:

¢ Input a command without checksum: RESET
¢ Input a command with checksum: $RESET*55

The abbreviated ASCII format without checksum is convenient to use, while the ASCII format
with checksum can prevent the module from making errors when recognizing commands. By
default, the module can only recognize commands without checksum.

If you want to use commands with checksum, you need to set the parameter of CONFIG
CMDFORMAT to 1, and then input commands with checksum. For more information about CONFIG
CMDFORMAT, see CONFIG CMDFORMAT.

All commands are composed of a header and configuration parameters (which could be null,
then there will be only one header left). The header field contains the command name, or
message header.

Table 1-1 Frequently Used Commands

Command Name Description
Clear the saved configurations, satellite ephemerides, position
freset . .
information, and reset the baud rate to 115200 bps.
version Query version information
config Query status of the serial port
mask BDS Disable BDS.
BDS/GPS/GLO/GAL can be disabled respectively.
Enable BDS.
unmask BDS BDS/GPS/GLO/GAL can be enabled respectively.
The receiver tracks all GNSS by default.
config com1 115200 Configure COM1 port to operate at 115200 baud rate. The usable

COM ports are:

COMT1, COM2, COM3.
The baud rate could be:
9600,

19200,

38400,

57600,

115200,

230400,

10
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Command Name

unlog

saveconfig

mode base time 60

mode base lat Lon height

mode base
mode rover

rtcm1033 comx 10
rtcm1006 comx 10
rtcm1074 comx 1
rtcm1124 comx 1
rtcm1084 comx 1
rtcm1094 comx 1

NMEAO183 Output Messages
gpgga comx 1

gpths comx 1

Description

460800,
921600.

Disable all outputs from the port in use
Save configurations

After 60 seconds of automatic positioning, set the average value
of horizontal and vertical positioning results as the base station
coordinates.

Restarting the receiver triggers a new calculation and
repositioning of the datum coordinates.

Set datum coordinates manually: lat, lon, height (The coordinates
do not change when restarting the receiver).

For example,

lat=40.07898324818,

lon=116.23660197714,

height=60.4265

Note: Longitude and latitude can be obtained by BESTNAV
command. Southern Hemisphere corresponds to a negative
latitude value;

Western Hemisphere corresponds to a negative longitude value.

Set the base station mode

Set the default rover station mode (This command transfers the
receiver from base station mode to rover station mode.)

Set the base station and rover station
to transmit RTCM messages via COMX.
COMX could be COMT,

COM2 or

COMs3.

Set the output rate of GGA message to 1 Hz.
Users can set both of the message type and update rate.

The update rate can be setto 1,0.5,0.2, 0.1, 0.05 and 0.02[”,
which corresponds to

1 Hz, 2 Hz, 5Hz 10 Hz, 20 Hz and 50 HZ1: ] respectively.
Message types include GGA, RMC, ZDA, VTG, etc.

Output the heading message THS of the current moment.

11
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1.1 Base Station Configuration

In base station (fixed base station) mode, the receiver's antenna is placed at a fixed location
with no changes during the whole use. Meanwhile, the precise coordinates of the base station
and received satellite information are sent to the rover station (yet to be positioned) directly or
after being processed (such as the RTCM correction data). The rover station receives both
satellite observations and information from the base station to perform RTK solution to realize
high precision positioning at centimeter level or millimeter level.

Applicable Products: UM960, UMD960, UM960L, UM982, UMD982, UM980, UMD980, UB9AO,
UBD9AO

When the precise coordinates are known, input the commands in Table Fixed Base Station
Configuration to configure the receiver.

Table 1-2 Fixed Base Station Configuration

No. Command Description
1 mode base 40.078983248 Set the precise coordinates of base station:
116.236601977 60.42 latitude, longitude, height

Antenna reference point coordinates of RTK
2 rtcm1006 com2 10 base station
(antenna height included)

3 rtcm1033 com2 10 Receiver and antenna description
4 rtcm1074 com2 1 GPS correction data

5 rtcm1124 com2 1 BDS correction data

6 rtcm1084 com2 1 GLONASS correction data

7 rtcm1094 com2 1 Galileo correction data

8 saveconfig Save configuration

When the coordinates of base station are unknown, users can set the receiver to perform
automatic positioning for a period of time and use the average value as the coordinates of the
base station. Relevant commands are shown in Table Self-optimizing Base Station
Configuration.

For more information about configuring the rover station, see Configure the Rover Mode.

Table 1-3 Self-optimizing Base Station Configuration

No. Command Description
1 mode base time After 60 seconds of automatic positioning,
60 set the average value of horizontal and vertical positioning results

as the base station coordinates.

12
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No. Command Description

Restarting the receiver triggers a new calculation and repositioning
of the datum coordinates.

rtcm1006 com?2 Antenna reference point coordinates of RTK base station (antenna

10 height included)
rtcm1033 com2 . .
3 10 Receiver and antenna description
rtcm1074 com?2 .
4 ] GPS correction data
rtcm1124 com?2 .
5 ] BDS correction data
rtcm1084 com?2 .
6 ] GLONASS correction data
rtcm1094 com?2 . .
7 ] Galileo correction data
8 saveconfig Save configuration

1.2 Rover Station Configuration

RTK rover station receives real-time correction data from the base station. Meanwhile, it
receives satellite signals to perform RTK solution to realize high precision positioning.

Frequently used commands:
. MODE ROVER
. SAVECONFIG

Applicable Products: UM960, UMD960, UM960L, UM980, UMD980, UB9AO, UBDIAO, UM982,
UMD982

For more information about configuring the rover station, see Mode Rover: Rover Mode
Configuration.

1.3 HEADING Configuration

This command applies to single-board/module dual-antenna receivers. The heading result is
the angle from True North to the baseline of the master antenna (ANT1) to the slave antenna
(ANT2) in a clockwise direction. The heading function is enabled by default for dual-antenna
receivers. See Figure Heading Schematic for the details.

Frequently used commands:

e GPTHS1

13
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e  SAVECONFIG

Applicable Products: UM982, UMD982

1.4 HEADING2 Configuration

Heading?2 refers to the angle from True North to the baseline of the base to rover in a clockwise
direction.

For dual-antenna receivers with heading function, heading?2 is the angle from True North to the
baseline of the base to the rover's master antenna (ANT1) in a clockwise direction. See Figure
Heading Schematic for the details.

Frequently used commands:
MODE HEADING2

GPTHS2 ONCHANGED
SAVECONFIG

Applicable Products: UM960, UMD960, UM980, UMD980, UBSAO, UBD9AO, UM982, UMD982

14
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2 Unicore Receiver Command Types

Unicore commands for high precision GNSS receivers include the following types: MODE,
CONFIG, MASK, AGNSS, data output commands, save configuration, factory reset, etc.

Table 2-1 Receiver Command Types

No. Command Description

Set the receiver's operating mode,
such as base/rover

1 MODE

Query the receiver's operating mode

2 CONFIG

Configure the receiver's functions/interfaces

15

Receiver
Type

UM960
UMD960
uM960L
uM9a80
UMD980
umM9a82
UMD982
UB9AO
UBD9AO

UM960
UMD960
uM960L
uM980
UMD980
umM9a82
UMD982
UB9AO
UBD9AO

UM960
UMD960
uUM960L
uM980
UMD980
umM9a82
UMD982
UB9AO
UBD9AO
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No. Command

3 MASK

4 AGNSS
Data output
commands

6 Other commands

Description

Query the receiver's configuration

Set satellite system, frequency, and elevation
angle tracked by the receiver

Query satellite system, frequency, and elevation
angle tracked by the receiver

Input assisted position and assisted time
information

Request the output of positioning information,
heading, etc.

Save configuration, reset to factory settings, etc.

16

Receiver
Type

UM960
UMD960
UM960L
UM980
UMD980
umM9a82
UMD982
UB9AO
UBD9AO

UM960
UMD960
uM960L
uM980
UMD980
umM9a82
UMD982
UB9AO
UBD9AO

UM960
UMD960
uM960L
uM980
UMD980
uMa82
UMD982
UB9AO
UBD9AO

umM9a82
UMD982
uMa80
UMD980
UB9AO
UBD9AO

UM960
UMD960
uM960L
UM980
UMD980
umM9a82
UMD982
UB9AO
UBD9AO

uUM960
UMD960
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Receiver
Type
UM960L
uMa80
UMD980
um982
UMD982
UB9AO
UBDYAO

No. Command Description

17
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3 MODE Command

3.1 MODE Command Description

MODE command can be used to set the operating mode of the receiver. The receiver's operating
modes include base mode, rover mode, heading mode, and high precision timing mode.

Re-entering a new command will make the receiver perform solution according to the latest
input. For example, when the receiver is working in base mode, re-entering RTK rover mode will
make it switch to rover mode and start RTK initialization.

The receiver supports all the operating modes above, but in actual use, the available functions
are dependent on the authorization purchased by the user.

The default setting is rover mode. The receiver can automatically identify RTCM format, so users
do not need to specify the type of RTCM.

Syntax

MODE <mode> <parameters>

Applicable Products: UM960, UMD960, UM960L, UM980, UMD980, UB9AO, UBD9AD, UM982,
UMD982, UM980C

Table 3-1 Receiver Operating Modes List

Parameter Description

BASE Set the receiver to work in base station mode

ROVER Set the receiver to work in rover station mode

HEADING?2 Set the receiver to work in heading mode
Example

MODE BASE 40.45628476579 116.2859754968 58.0984

MODE ROVER

3.2 MODE: Query the Receiver's Operating Mode

High precision receivers support using MODE command to query the operating mode.

18
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Syntax

MODE

Applicable Products: UM960, UMD960, UM960L, UM980, UMD980, UB9AO, UBD9AO, UM982,
UMD982, UM981, UMD981, UM981S, UMD981S, UM980C

Table 3-2 Query the Receiver's Operating Modes

Command Description

MODE Query the receiver's operating mode, such as base/rover

Table 3-3 MODE Message Structure

ID Field Data Description
1 Header Log header, see Table ASCII Header Structure (N4)

Operating mode, as shown below:
MODE ROVER UAV
MODE ROVER AUTOMOTIVE
2 MODE MODE ROVER SURVEY
MODE BASE
MODE BASE TIME
MODE HEADING2

HEADING2 mode, as shown below:
HEADINGMODE FIXLENGTH
HEADINGMODE VARIABLELENGTH

3 HEADINGMODE HEADINGMODE LOWDYNAMIC
HEADINGMODE STATIC
HEADINGMODE TRACTOR
If HEADING? is disabled, this field is null.

Checksum, a hexadecimal number obtained by

4 *XX calculating an XOR of all characters from # to * (including # and
excluding *)
5 [CRI[LF] Sentence terminator (ASCII only)
Example
MODE
Output

#MODE,81,GPS,FINE,2230,547967000,0,0,18,518;MODE ROVER SURVEY,*1B

19



unicore’

3.3 MODE BASE: Fixed Base Station Mode with Precise
Coordinates

MODE BASE command is used to set the coordinates of the base station to make the receiver
work in base station mode. The receiver supports Geodetic Coordinate System and Earth-
Centered Earth-Fixed (ECEF) Coordinate System. After the coordinates are set, the GPGGA
message will always display the coordinates when outputting the positioning information.

If the 3D position error between the coordinates computed by the receiver (which can be output
using the BASEPOS command) and the coordinates set by the user is more than 300 meters, no
RTCM data will be output.

In open environment, it is recommended to configure the PVT engine to MULTI, that is, using the
CONFIG PVTALG MULTI command, to improve the positioning accuracy.

Syntax

MODE BASE <ID> <parameter1> <parameter2> <parameter3>

Applicable Products: UM960, UMD960, UM960L, UM980, UMD980, UB9AO, UBD9AO, UM982,
UMD982, UM980C

Table 3-4 Base Mode Parameter Description

Parameter Description

Base station ID, 0 < ID = 4095 (integer, can be omitted)
ID Set the receiver to work in base station mode and set its ID.
Only applicable to RTCM 3.2

Latitude coordinate in Geodetic Coordinate System, in degrees, -90 < value < 90,
(11 significant digits)

Parameterl . . . . .
The X-axis coordinate in ECEF Coordinate System, in meters, value < -90 or
value > 90 (4 significant digits)
Longitude coordinate in Geodetic Coordinate System, in degrees, -180 < value <
180 (11 significant digits

Parameter2 ( 9 gits)

The Y-axis coordinate in ECEF Coordinate System, in meters, value < -180 or
value > 180 (4 significant digits)

Altitude, in meters, -30000 < value < 30000 (6 significant digits)
Parameter3 The Z-axis coordinate in ECEF Coordinate System, in meters, Param3 < -30000
or Param3 > 30000 (4 significant digits)

Example

MODE BASE 40.45628476579 116.2859754968 58.0984

20



unicore’

MODE BASE -2160489.0276 4383620.1006 4084738.1110

3.3.1 MODE BASE TIME: Self-Optimizing Base Station Mode

This command is used to set the receiver to work in base station mode with self-optimization.

In open environment, it is recommended to configure the PVT engine to MULTI using the CONFIG
PVTALG MULTI command, to improve the positioning accuracy.

Syntax

MODE BASE <ID> TIME <parameter1> <parameter2>

Applicable Products: UM960, UMD960, UM960L, UM980, UMD980, UB9AO, UBD9AO, UM982,
UMD982, UM980C

Table 3-5 Base Station Mode with Self-Optimizing Coordinates

Parameter
ID

Time

Parameter1

Parameter2

Example

Description

Integer between 0~4095 (can be omitted)

Maximum time to calculate the average position, in seconds, cannot be a
negative value, no more than 3600 s.

The convergence time is counted from the position fix with good quality rather
than from the first position fix.

Distance, in meters.

The receiver starts in self-optimizing base station mode and saves the
optimized position in Flash.

When the receiver restarts, it optimizes the position again.

If the distance between the optimized coordinates and that saved in Flash is
less than the value of Distance, the receiver will set the coordinates saved in
Flash as the base station coordinates.

The value range of <Distance> is 0 < Distance < 10.

If Distance = 0, the receiver will start in self-optimizing base station mode and
set the optimized result as the coordinates of the base station.

MODE BASE TIME 60

MODE BASE TIME 60 5

MODE BASE 1 TIME 60
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3.3.2 MODE BASE: Base Station Mode without Parameters

MODE BASE is the command to set the base station mode. If it is not followed by any parameter,
the receiver will start the default base station configuration, setting the average value of the
positioning results in 60 seconds as the coordinates of the base station. The average value in
60 seconds meets the following requirements: the optimizing time lasts for 60 seconds, or the
horizontal error tolerance reaches the default value of 2.5 m and the vertical error tolerance
reaches 3.5 m.

In open environment, it is recommended to configure the PVT engine to MULTI using the CONFIG
PVTALG MULTI command, to improve the positioning accuracy.

Syntax

MODE BASE

Applicable Products: UM960, UMD960, UM960L, UM980, UMD980, UB9AO, UBD9AD, UM982,
UMD982, UMD981, UM981S, UMD981S, UM980C

Table 3-6 Base Station Mode with Default Parameters

Command Mode Parameter Description

MODE BASE - Set as default base station mode
Example

MODE BASE

3.3.3 MODE BASE: Base Station ID
Set the base station ID, an integer between 0 ~ 4095 (0 < ID < 4096).

Syntax

MODE BASE <ID>

Applicable Products: UM960, UMD960, UM960L, UM980, UMD980, UB9AO, UBD9AD, UM982,
UMD982, UM981 , UM980C

Table 3-7 Base Station ID Parameter

Command Mode ID Description

0<1D< 4096 Set the receiver to work in base station mode
MODE BASE . .

(integer) and set its ID.
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Example

MODE BASE 1

3.4 MODE ROVER: Rover Mode Configuration

RTK rover station receives real-time correction data from the base station. Meanwhile, it
receives satellite signals to perform RTK solution to realize high precision positioning.

Syntax

MODE ROVER <parameter1> <parameter2(optional)>

Applicable Products: UM960, UMD960, UM980, UMD980, UB9AO, UBD9AO, UM982, UMD982,
UM981, UMD981, UM981S, UMD981S , UM980C

Note:
Applicable to UM980 Build7923 and later versions.
Applicable to UM982 Build7650 and later versions.

Table 3-8 Rover Station Mode Parameter Description

Parameter 1 Parameter 2 (Optional) Description

DEFAULT UAV dynamic mode (default)
UAV

HIGHDYN UAV high dynamic mode

DEFAULT Precision surveying mode (default)
SURVEY

MOW Lawn mower mode
AUTOMOTIVE DEFAULT Automotive dynamic mode (default)
RACING DEFAULT High-speed mode

Note: When <parameter2> is null, MODE ROVER SURVEY is the default configuration.

UAV- UAV dynamic mode: This mode is suitable for most UAV applications, such as agricultural
UAVs, surveying UAVs, aerial photography UAVs, inspection UAVs, etc., with large vertical
acceleration, and horizontal speed approximate to automobiles. The maximum horizontal speed
is 50 m/s, the maximum vertical speed is 30 m/s, the maximum altitude is 18000 m, and the rate
of change in position is large.
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UAV HIGHDYN- UAV high dynamic mode: This mode is suitable for high dynamic applications
such as drone light show and FPV drones.

AUTOMOTIVE- Automotive dynamic mode: This mode is suitable for passenger vehicles and
logistics intelligent driving, with low vertical acceleration and diverse scene changes. The
maximum horizontal speed is 100 m/s, the maximum vertical speed is 15 m/s, and the rate of
change in position is moderate.

SURVEY - Precision surveying mode: This mode is suitable for high-precision application
scenarios which require higher positioning accuracy but with lower dynamic features, such as
surveying and mapping, precision agriculture, etc.

DEFAULT - Default mode: The system will automatically choose different modes according to the
product models. Users can query the default mode using corresponding command.

Table 3-9 Default Configuration of Rover Station Mode

Product Model Default Mode Description

umaa0

UMD980

UMD960 SURVEY Precision surveying mode
UB9AO

UBD9AO0

umM982

UAV UAV dynamic mode
UMD982

SURVEY
UM960 Lawn mower mode
MOW

Example

MODE ROVER SURVEY

MODE ROVER SURVEY MOW

3.5 Heading2 Mode

This command is used to set the heading function between two receivers. Heading2 refers to
the angle from True North to the baseline of the base to rover in a clockwise direction.

For dual-antenna receivers, Heading2 is the angle from True North to the baseline of the base to
the rover's master antenna (ANT1) in a clockwise direction. The schematic diagram is shown in
Figure Heading Schematic.
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Syntax

MODE HEADING2 <parameter>

Applicable Products: UM960, UMD960, UM980, UMD980, UB9AO, UBD9AO, UM982, UMD982,
UM981, UMD981, UM981S, UMD981S, UM980C

Table 3-10 HEADING2 Mode Parameter

Parameter Description

Enable Heading2 mode.

The distance between the antenna of the moving base station and that of
the heading receiver is fixed.

The two antennas can move synchronously or in relative static state.
(The default mode is FIXLENGTH if the parameter of mode heading2 is

empty.)

FIXLENGTH

Enable Heading2 mode.
STATIC Both antennas of the moving base station and the heading receiver are in
static state.
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Parameter Description

Enable Heading2 mode.
VARIABLELENGTH The relative position and distance between the antenna of the moving
base station and that of the heading receiver are in dynamic changes.

Enable Heading2 mode, low dynamic,

suitable for low-speed moving carriers such as pile drivers.

The distance between the antenna of the moving base station and that of
the heading receiver is fixed.

LOWDYNAMIC

For agricultural machinery,
TRACTOR operating mode. The distance between the antenna of the moving base
station and that of the heading receiver is fixed.

Example

MODE HEADING2

MODE HEADING2 FIXLENGTH
MODE HEADING2 VARIABLELENGTH
MODE HEADING2 STATIC

MODE HEADING2 LOWDYNAMIC
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4 CONFIG Commands

CONFIG is the header of the commands to configure GNSS receivers.

The acceptable characters that can appear in the command include numbers, upper case and
lower case letters, and specified characters including:

« double quotation marks (" ")
+ hyphen (-)
o colon ()
e underscore ()
o dollar sign ()
e comma ()
o slash (/)
« backslashes (\)
Other characters appeared in the command cannot be decoded.

Syntax

CONFIG <device/function> <parameter>

Applicable Products: UM960, UMD960, UM960L, UM980, UMD980, UB9AO, UBD9AD, UM982,
UMD982, UM981 , UM980C

Example
CONFIG COM1 1152008 n 1
CONFIG PPS ENABLE BDS POSITIVE 100000 1000 0 0
CONFIG UNDULATION 9.7
CONFIG RTK TIMEOUT 60

CONFIG DGPS TIMEOUT 100
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4.1 CONFIG: Query Receiver's Configuration

High precision receivers support the use of CONFIG command to query the receiver's
configuration.

Syntax

CONFIG

Applicable Products: UM960, UMD960, UM960L, UM980, UMD980, UB9AO, UBD9AO, UM982,
UMD982, UM980C

Output
$CONFIG,COM1,CONFIG COM1 460800+65
$SCONFIG,COM2,CONFIG COM2 115200+23
$CONFIG,COM3,CONFIG COM3 115200+23
SCONFIG,PPS,CONFIG PPS ENABLE GPS POSITIVE 500000 1000 0 0+6E

Table 4-1 Query the Receiver's Configuration

Command Description

Query the current function and configuration of the receiver, including the default

CONFIG .
configuration

Example

CONFIG

4.2 CONFIG: Serial Port Configuration

Serial ports are interfaces used to input and output data. The command to control the serial port
configuration starts with CONFIG as the header, followed by the port name and properties of the
serial port, such as configuring the baud rate, data bits, parity, stop bit properties, etc.

Unicore high precision receivers support the configuration of three serial ports — COM1, COM2,
and COM3, which have the same functions but work independently according to their respective
configuration. The three ports can be configured mutually. For example, COM2 can be
configured through COMT, vice versa. It is recommended to reserve COM1 for upgrade when
integrating GNSS boards or modules.

28



unicore’

Syntax

CONFIG <serial port numbers <serial port property parameter>

Applicable Products: UM960, UMD960, UM960L, UM980, UMD980, UB9AO, UBD9AO, UM982,
UMD982, UM981, UMD981, UM981S, UMD981S, UM980C

Table 4-2 Serial Port Configuration

Header Serial Port No.

COM1
CONFIG COM2
COM3

Table 4-3 Supported Baud Rate

Serial Port Baud Rate

Parameter

Baud rate

Data bits

Parity
check

Stop bits

Description

Set the baud rate of the serial port. See Table
Supported Baud Rate for the supported baud
rate.

Set the data bits of the serial port. Please
make sure that the preceding baud rate is not
empty before setting this field. Note: Seven or
eight data bits are supported in data
transmission. The current products only
support eight bits.

Set the parity check of the serial port. Please
make sure that the preceding parameters are
not empty before setting this field. Note:
Three settings are supported for parity check
in data transmission: N, E, O. The default
setting is N.

Set the stop bits of the serial port. Please
make sure that the preceding parameters are
not empty before setting this field. Note: One
or two stop bits are supported in data
transmission. The default setting is one bit.

COM1 9600, 19200, 38400, 57600, 115200, 230400, 460800, 921600

COM2 9600, 19200, 38400, 57600, 115200, 230400, 460800, 921600

COM3 9600, 19200, 38400, 57600, 115200, 230400, 460800, 921600

Example

CONFIG COM1 115200
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CONFIG COM1 1152008 n 1

4.3 CONFIG RXTYPE: Data Type for Serial Port

This command is used to configure the data types received by COM2/COMS3.
Note: This command can only be issued via COM1.

Syntax
CONFIG RXTYPE <parameter1> <parameter2>

Applicable Products: UM980, UM980C, UM982

Table 4-4 RXTYPE Parameter Description

Parameter .
Parameter 1 9 Description
Automatic identification,
AUTO .
this is the default state.
Serial Port Number NONE Block all inputs,
Values: COM2 or only use as output serial port.
COM3. . - . . g
Only receive differential corrections and auxiliary
RTCM information;
Does not respond to commands.
Example

CONFIG RXTYPE COM2 NONE

4.4 CONFIG AGNSS: AGNSS Configuration

This command is used to enable/disable the AGNSS function. AGNSS can reduce the Time to
First Fix (TTFF) after receiving the assisted GNSS information, such as satellite ephemeris and
time. After AGNSS is enabled, the TTFF will be reduced to less than 5 s.

Syntax

CONFIG AGNSS <parameter>
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Applicable Products: UM980, UMD980, UBSAQ, UBD9AO, UM982, UMD982, UM960, UMD960,
UM981, UMD981, UM981S, UMD981S, UM980C

Note:
Applicable to UM980 Build7923 and later versions.
Applicable to UM982 Build7650 and later versions.

Table 4-5 AGNSS Configuration

Parameter Description

ENABLE Enable AGNSS

DISABLE Disable AGNSS (default)
Example

CONFIG AGNSS ENABLE

4.5 CONFIG ALGRESET: Algorithm Reset Configuration

This command is used to reset the algorithms.

Syntax :

CONFIG ALGRESET <parameter>

Input :

CONFIG ALGRESET HEADING

Applicable Products: UM980, UMD980, UBSAQ, UBD9AO, UM982, UMD982, UM960, UMD960,
UM981, UMD981, UM981S, UMD981S, UM980C

Table 4-6 Algorithm Reset Configuration

Parameter Description

RTK1 Reset the master antenna's RTK algorithm

RTK2 Reset the slave antenna's RTK algorithm; only applicable to UM982/UMD982
HEADING Reset the HEADING algorithm, only applicable to UM982/UMD982

Reset the master antenna's PPP algorithm, only applicable to
UM982/UMD982/UM980/UMD980/UB9AO0/UBD9AO

PPP
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Parameter Description

ADR Reset the ADR algorithm for the master antenna and slave antenna

4.6 CONFIG ALLEPHRTCM: Ephemeris Output
Configuration

This command is used to configure the number of ephemeris output each time. After it is
enabled, the receiver will output the ephemeris of all satellites simultaneously.

Syntax

CONFIG ALLEPHRTCM <parameter>

Applicable Products: UM980, UMD980, UM982, UMD982, UB9AO, UBD9AO, UM981, UMD98T,
UMD981S, UM980C

Table 4-7 Ephemeris Output Configuration

Parameter Description
ENABLE Output the ephemeris of all satellites simultaneously (by default)
DISABLE Output the ephemeris of only one satellite each time

Example

CONFIG ALLEPHRTCM ENABLE

4.7 CONFIG ANTENNADELTAHEN: Antenna Height
Configuration

This command is used to set the antenna height (height of the antenna relative to the marking
point on the ground) and the plane offset when the receiver works as a base station, which will
affect the description of the antenna in the RTCM 1006 differential message.

Syntax

CONFIG ANTENNADELTAHEN <Height> <East> <North>

Applicable Products: UM960, UMD960, UM960L, UM980, UMD980, UB3AO, UBDIAO, UM982,
UMD982, UM981, UMD981, UM981S, UMDS81S, UM980C
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Table 4-8 Antenna Height Configuration

Parameter Value Description

Antenna height, the vertical distance from the center of the
Height 0.0000~6.5535 marking point on the ground to the antenna reference
point (ARP), in meters, 0.0000 by default

East offset from the center of the marking point on the
East 0.0000~100.0000 ground to the antenna reference point (ARP), in meters,
0.0000 by default

North offset from the center of the marking point on the
North 0.0000~100.0000 ground to the antenna reference point (ARP), in meters,
0.0000 by default

Example

CONFIG ANTENNADELTAHEN 1.521 0.0 0.0

4.8 CONFIG ANTIJAM: Anti-Jamming Configuration

ANTIJAM command is used to set the mode of the anti-jamming function.

Tip: The ANTIJAM command replaces the previous JAMMING command.

Syntax

CONFIG ANTIJAM <mode>

Applicable Products: UM960, UMD960, UM980, UMD980, UB9AO, UBD9AO, UM981, UMD98T,
UM981S, UMD981S, UM980C

Table 4-9 Anti-Jamming Command Description

Parameter Description

Disable Disable the anti-jamming function
AUTO Autonomous (default)
FORCE Force the anti-jamming mode. When this mode is enabled, power consumption
increases.
Example
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CONFIG ANTIJAM DISABLE
CONFIG ANTIJAM AUTO

CONFIG ANTIJAM FORCE

4.9 CONFIG ANTISPOOF: Anti-Spoof Configuration

This command is used to enable or disable the anti-spoofing function of the receiver.

Syntax

CONFIG ANTISPOOF <parameter>

Applicable Products: UM982

Example
CONFIG ANTISPOOF ENABLE

Table 4-10 ANTISPOOF Parameter Description

Parameter Description
ENABLE To enable the anti-spoof function.
DISABLE Default configuration. To disable the anti-spoof function.

4.10 CONFIG BASEANTENNAMODEL.: Base Station
Antenna Configuration

This command is used to set the antenna ID, name, type, and phase center offset (only field 1-5
are supported currently) when the receiver works as a base station. It will affect the antenna
description in differential message RTCM 1005, RTCM 1006, RTCM 1007, and RTCM 1033.

The antenna phase center offset and the value that changes with the elevation angle conforms
to the definition offered by NGS.

The antenna name in RTCM v3.2 complies with the IGS standard, which allows spaces to appear
in it. In view of this problem, double quotation marks (" ") are needed to enclose the antenna
name. For example, the HX-CGX601A Antenna is specified by IGS as HXCCGX601A HXCS,
therefore, HXCCGX601A HXCS should be entered when inputting the command.

Syntax
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CONFIG BASEANTENNAMODEL <name> <SN> <setupID> <type>

Applicable Products: UM960, UMD960, UM960L, UM980, UMD980, UB9AO, UBD9AO, UM982,
UMD982, UM981, UMD981, UM981S, UMD981S, UM980C

Table 4-11 Base Antenna Model Configuration

ASCII .
Parameter Description

Value

. Antenna name, up to 31 ASCII characters, default =
name String
ADVNULLANTENNA
SN String Antenna serial number, up to 31 ASCII characters, default = a0001
setupID 0~255 Antenna ID, integer from 0 to 255, default =0
type NO or Antenna type, default = NO
b uit =
yp USER yp
Example

CONFIG BASEANTENNAMODEL "HXCCGX601A HXCS" 62815 1 USER

4.11 CONFIG BASEBIAS: Base Station Coordinate Bias
Configuration

This command is used in base station mode to configure the offset between the reported base
station coordinates and the true physical location of the base station.

Syntax

CONFIG BASEBIAS <parameter>

Applicable Products: UM9380, UM980C

Table 4-12 Base Station Tolerable Bias Parameter Description

Parameter Description

Unit: meter (m)

<Tolerable Bias>
Value range: 50~800. Default value: 300.

Example
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4.12 CONFIG CMDFORMAT: Command Format
Configuration

This command is used to configure the input command format. When the parameter is set to 1,
the input command shall be followed by a checksum.

The checksum mode can prevent the module from making errors when recognizing commands.
If you use commands with a checksum, you need to first configure the parameter of
CMDFORMAT to 1, and then enter commands with an XOR checksum, for example: SRESET+*55.

Syntax

CONFIG CMDFORMAT <parameter>

Applicable Products: UM982, UMD982, UB9AOQ, UM981, UMD981, UMD981S

Table 4-13 Command Format Configuration

Parameter Description

Disable the command checking mode (by default); input commands without

0
checksum
1 Enable the command checking mode; input commands with XOR checksum
Example

CONFIG CMDFORMAT 1

4.13 CONFIG DGPS

This command sets the maximum age of the differential data received from the base station.
The differential data older than the specified age is ignored. The command can also disable
DGPS positioning calculation.

Syntax

CONFIG DGPS TIMEOUT <parameter>

Applicable Products: UM960, UMD960, UM960L, UM980, UMD980, UB9AO, UBD9AO, UM982,
UMD982, UM981, UMD981, UM981S, UMD981S, UM980C
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Table 4-14 DGPS Parameter Description

Parameter Description

0 Disable DGPS positioning

Maximum age of differential data.

300s by default. Integers only.

1~1800 Unit: second.

See Table Default Configuration of DGPS TIMEOUT for the default configuration

for specific products.

Table 4-15 Default Configuration of DGPS TIMEOUT

Product Model
UM982/UMD982

UM981; UMD981; UM98IS ;
UMD981S

UM980/UMDS80
UM960/UMD960/UM960L

UBSAO0/UBD9YAO

Example

CONFIG DGPS TIMEOUT 100

Default Timeout Value

600 s

300s

300s

300s

300s

4.14 CONFIG ETH1: Network IP Address Configuration

The network device ETH1 is the network interface of the receiver. CONFIG is the header of the
network configuration command, followed by the network device and network device properties,
which are used for setting the IPv4 address. High precision GNSS receiver supports one network

device: ETH1.

Syntax

CONFIG ETH1 <parameter>

Applicable Products: UB9AQ, UBDIAOD
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Table 4-16 Network IP Address Configuration

Parameter Description
DHCP Obtain configuration using DHCP mode

IP GateWay NetMask DNS_Server.
Use ASCII “SPACE" as segmented symbol.

. Local IP
IPv4 list
IP gateway,
IP Netmask,
DNS server
Example

CONFIG ETH1 DHCP

CONFIG ETH1 192.168.0.100 192.168.0.1 255.255.255.0 192.168.0.1

4.15 Network Serial Port Configuration

The network serial port is an interface of receiver to input and output data. CONFIG is the header
of the serial port configuration command, followed by the network serial port device and
network serial port properties, which are used for setting the port number of network serial
ports, IP and port number of the server, etc.

High precision GNSS receiver supports three network serial ports: icom1, icom2, and icom3. The
three serial ports of the receiver have the same function, but the data input and output of each
network serial port is configured to work independently.

Syntax

CONFIG <port> <parameter>

Applicable Products: UB9AO, UBDYAQ

Table 4-17 Network Serial Port Configuration

Port Parameter Description

ICOM1 Disable Disable the server connection function of the TCP/IP client
ICOM2

ICOM3 Protocol TCP/UDP. (TCP protocol by default)

Set up the IPv4 address for the server end of network ports; the

IP
network port is in SERVER mode by default.
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Port Parameter Description

Set up port number. Range: 1 ~ 65534. Use the local port number

Port (local) for SERVER mode; otherwise, use a server port number

*: The port number 40000 cannot be configured as it is allocated to the internal system
programming. It is recommended to use 30001/30002/30003, and try to avoid using ports
above 32768.

Example

CONFIG ICOM1 TCP 30001

CONFIG ICOMT1 TCP 192.168.0.2 30001

4.16 CONFIG EVENT: Event Configuration

This command is used to set the EVENT function and related parameters. EVENT is disabled by
default.

Syntax

CONFIG EVENT <parameter 1> <parameter 2> <parameter 3>

Applicable Products: UM960, UMD960, UM980, UMD980, UB9AO, UBD9AO, UM982, UMD982,
UM981, UMD981, UM981S, UMD981S, UM980C

Table 4-18 EVENT Configuration

Parameter 1 Parameter 2 Parameter 3

DISABLE. Disable EVENT (default)

POSITIVE UL
(Rising edge The minimum time between two valid pulses, unit:
. . ms.
ENABLE triggering) .
(Enable If the time is less than TGUARD, the second Event
will be ignored.
EVENT
) NEGATNE Default = 4,
(F.allmg. edge minimum = 2,
triggering) maximum = 3,599,999
Example

CONFIG EVENT ENABLE POSITIVE 10
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4.17 CONFIG EVENT2: Event2 Configuration

This command is used to set the EVENT2 function and related parameters. EVENT2 is disabled
by default.

Syntax

CONFIG EVENT2 <parameter 1> <parameter 2> <parameter 3>

Example

CONFIG EVENT2 ENABLE POSITIVE 10

Applicable Products: UM982, UMD982

Table 4-19 EVENT2 Configuration

Parameter 1 Parameter 2 Parameter 3

DISABLE. Disable EVENT2 (default)

POSITIVE. TGUARD.
(Rising edge The minimum time between two valid pulses, unit:
ENABLE triggering) ms.
(Enable If the time is less than TGUARD, the second Event
will be ignored.
EVENT2
) NEGATIVE Default = 4,
(F.a”'”‘-? edge minimum = 2,
triggering) maximum = 3,599,999

4.18 CONFIG HEADING: HEADING Configuration

This command is used to configure single-board/module dual-antenna heading receivers. It
sets the fixed baseline length, change of baseline length and low dynamic mode of heading. The
single board/module dual-antenna receiver starts up with heading function enabled by default.
Refer to Figure Heading Schematic for the details.

Syntax (1)

CONFIG HEADING <parameter>
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Table 4-20 Heading Configuration Parameter Description (1)

Parameter Description

The distance between the master antenna (ANT1) and the slave antenna
FIXLENGTH (ANT2) is fixed. ANTT and ANT2 move synchronously or in relatively
static state (default mode).

The relative position and distance between the master antenna (ANT1)

VARIABLELENGTH . . .
and the slave antenna (ANT2) change dynamically in real time.
STATIC Both of the master antenna (ANT1) and slave antenna (ANT2) are in
static state.
Low dynamic, which can be used for low speed moving carriers such as
LOWDYNAMIC . .
pile drivers.
The distance between the master antenna (ANT1) and the slave antenna
TRACTOR

(ANT2) is changing slowly, which is similar to the velocity of a tractor.

This parameter is used to set the baseline length between the two

antennas in order to regulate the heading calculation. It is fit for dual-
LENGTH antenna applications with fixed baseline.

For the detailed configuration, see Table Heading LENGHTH

Configuration Parameter Description (2) below.

Heading reliability threshold:
1: Low reliability
RELIABILITY 2: Normal reliability
3: Relatively high reliability (default)
4: High reliability

Syntax (2)

CONFIG HEADING LENGTH <parameter1(optional)> <parameter2(optional)>

Applicable Products: UM982, UMD982

Table 4-21 Heading Length Configuration Parameter Description (2)

Parameter 1 Parameter 2

Fixed baseline length (cm)

Valid range: = 0.

Example: 20 for a 20 cm baseline.

Setting this value to 0 restores the default behavior.

Tolerable error margin (cm)
Valid range: > 0.
Example: 3 for a 3 cm error margin.

Note: If parameter 1 and parameter 2 are not configured, the system will automatically use
the default configuration.
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CONFIG HEADING FIXLENGTH
CONFIG HEADING VARIABLELENGTH
CONFIG HEADING STATIC

CONFIG HEADING LOWDYNAMIC

4.19 CONFIG HEADING OFFSET: Heading Offset and
Pitch Offset Configuration

This command is used to set the offset value in order to correct the heading angle and pitch
angle output in HEADING, GPTHS and HEADING2 messages.

Syntax

CONFIG HEADING OFFSET <Headingoffset> <Pitchoffset>

Applicable Products: UM982, UMD982, UM980, UMD980, UB9AO, UBD9AO, UM981, UM980C

Table 4-22 Heading Offset and Pitch Offset Configuration

Parameter Description
Heading offset correction, degree, range: -180.0 ~ 180.0, default value is 0

Pitchoffset Pitch offset correction, degree, range: -90.0 ~ 90.0, default value is 0

Example

CONFIG HEADING OFFSET 90 45

4.20 CONFIG IONLEVEL: lonospheric Activity Level
Configuration

This command configures the ionospheric activity level.

Syntax

CONFIG IONLEVEL <parameter>
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Applicable Products: UM982, UMD982, UB9AO, UM980, UM980C

Table 4-23 lonospheric Intensity Level Parameter Description

Parameter Description
DISABLE Default configuration. Disables the ionospheric activity level configuration.
<lonospheric Level> Valid range: 0.5 ~ 3.0, with one decimal place.

AUTO Automatic mode; estimates the real-time ionospheric activity level.

Example

CONFIG IONLEVEL 0.5

4.21 CONFIG IONMODE: lonospheric Model
Configuration

This command is used to set the ionospheric model used by the receiver.

Syntax

CONFIG IONMODE <type>

Applicable Products: UM980, UMD980, UB9AO, UBD9AO, UM982, UMD982, UM960, UMD960,
UM981, UMD981, UM981S, UMD981S

Note:
Applicable to UM982 Build 9669 and later versions.
Applicable to UM980 Build 10110 and later versions.

Table 4-24 lonospheric Model Configuration

Parameter Description

GPSK8 GPS ionospheric model (default)

BD2K8 BDS-2 ionospheric model

BD3GIM BDS-3 ionospheric model (not supported currently)

GALNTCM Galileo ionospheric model (not supported currently)
Example
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4.22 CONFIG LBAND: L-Band Satellite Information
Configuration

The CONFIG LBAND command configures L-band satellite information. The L-band function is
enabled by default.

Syntax (1)

CONFIG LBAND <parameter1> <parameter2> <parameter3(optional)>

Applicable Products: UM980C, UM981C, UM982C, UMD982C

Table 4-25 L-Band Command Parameter Description

Parameter s
Parameter 1 Parameter 2 . Description
3(Optional)

DISABLE Disables the L-band reception.

Automatically switches tracking beams
AUTO and channels based on the strategy
module.

ENABLE The ID specifies an L-band satellite,
which is prioritized for PPPAR positioning.
BeamID ID If the beam ID is not configured,
this command is invalid.
Value range: Decimal integer 1~7.

Configure the PPPAR convergence time
and post-convergence accuracy based on
L-band. See Table L-Band Reliability
Parameter Description

Reliability
RELIABILITY threshold Reserved
value

Refer to coordinate system:

WGS84
WGS84 (Default).

DATUM
Consistent with the coordinate system

LBANDORIGINAL .
used by the service.

The maximum age for switching L-band
satellites.

TIMEOUT Value range: 0 (equivalent to DISABLE), 90
~ 600 seconds.
Default value: 120 seconds.

44



_—
unicore’
Example

CONFIG LBAND ENABLE AUTO
Syntax (2)

CONFIG LBAND RELIABILITY <parameter2> <parameter3(reserved)>

Example
CONFIG LBAND RELIABILITY 3

Table 4-26 L-Band Reliability Parameter Description

Parameter2 Parameter3(Reserved) Description

Configure convergence time and post-

convergence accuracy for L-band-based PPP-

AR. Value descriptions are as follows:

1. Basic reliability requirement; compared with

the default configuration, shorter convergence
Reserved time and lower accuracy

2: Moderate reliability requirement; this is the

default setting.

3: Strict reliability requirement; compared with

the default configuration, longer convergence

time and higher accuracy

Reliability
threshold value

4.23 LOGSEQ: LOG Output Sequence Configuration

This command is used to configure the log output sequence.

Syntax

CONFIG LOGSEQ <parameter>

Applicable Products: UB9AO, UBDYAO, UM981, UMD981, UM981S, UMD981S

Table 4-27 Log Output Sequence

Parameter Description
1 The output sequence is: Position, RTCM, OBSVM, EPHEM
2 The output sequence is: RTCM, OBSVM, EPHEM, Position (by default)
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4.24 CONFIG MMP : Multi-Path Mitigation
Configuration

This command enables/disables the multi-path mitigation function for the pseudorange
measurement in the raw observation message. The function is disabled by default.

Syntax

CONFIG MMP <parameter>

Applicable Products: UM980, UMD980, UB9AO, UBDYAO, UM981, UMD981, UM981S, UMD981S,
uMa80oC

Table 4-28 MMP Parameter Description

Parameter Description

Enable multi-path mitigation for the pseudorange measurement in the raw

ENABLE .
observation message
Disable multi-path mitigation for the pseudorange measurement in the raw
DISABLE .
observation message (default)
Example

CONFIG MMP ENABLE

4.25 CONFIG NMEA: NMEA Version Configuration

This command is used to set the NMEA version. The default version is V410.

Syntax

CONFIG NMEAO183 <parameter>

Applicable Products: UM960, UMD960, UM960L, UM980, UMD980, UB9AO, UBD9AO, UM982,
UMD982, UM981, UMD981, UM981S, UMD981S, UM980C

Table 4-29 NMEA 0183 Version Configuration

| Parameter | Description |

| V410 | Set NMEA version to V410 (default configuration, extended to support BDS)[Z] |

| V411 | Set NMEA version to be V411 (Refer to the official document of NMEA V411 for more
information.) |
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Example

CONFIG NMEAO183 V410

4.26 Ntripclient Configuration

Ntrip client is the specific device for receiver downloading data from Ntrip caster, now only
supporting Ntrip protocol V1.

High precision GNSS receivers only support one Ntrip client: NCOM20.

Syntax

CONFIG <Ntrip client device number> <parameter>

Applicable Products: UB9AO, UBDYAOQ

Table 4-30 Ntrip Client Parameter List

Ntrip Client Device Number Parameter Description
Disable Disable Ntrip client. Default configuration.
Caster IP Ntrip caster IPv4 address or domain name
port Ntrip caster TCP port number

NCOM20
mountport Ntrip caster mount point
uname Ntrip caster user name for downloading data
cli_password Ntrip caster password for downloading data

Example

CONFIG NCOM20 10.0.100.2 9000 UBSAO_RTCM32 UNAME CLI_PASSWORD

4.27 Ntripserver Configuration

Ntrip server is the specific device for receiver uploading data to Ntrip caster, now only
supporting Ntrip protocol V1.

High precision GNSS receivers support three Ntrip servers (NCOM1, NCOM2, NCOM3).

Syntax
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CONFIG <Ntrip server device number> <parameter>

Table 4-31 Ntrip Client Parameter List

Port Parameter Description
Disable Disable Ntrip server. Default configuration.
Caster IP Ntrip caster TCP IPv4 address
NCOMI1
NCOM2 port Ntrip caster TCP port number
NCOM3 _ _
mountport Ntrip caster mount point
password Ntrip caster password for uploading data

Applicable Products: UB9AO, UBDYAQ

Example

CONFIG NCOM1 10.0.100.2 9000 UB9AO_RTCM32 SERV_PASSWORD

4.28 CONFIG POSREF : Positioning Reference Point
Configuration

This command is used to configure the reference point for positioning results, which can be set
to either the antenna phase center or the ARP (Antenna Reference Point). See Figure Schematic
Diagram of the Antenna Phase Center and Antenna Reference Point.

Syntax

CONFIG POSREF <parameter>

Applicable Products: UM980, UM981, UMD981, UMD981S, UM980C

Table 4-32 Positioning Result Reference Point Parameter Description

Parameter 1 Description

Positioning result reference point, configurable as:
PC/ARP PC - Phase Center. Default configuration.
ARP - Antenna Reference Point

Use the command:
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« Base Station Mode: After configuring CONFIG POSREF ARP, the module uses the parameters
set in SELFANTENNAPCO to convert the coordinates in base station—related output logs
(such as BASEPOS) and the ECEF-X/ECEF-Y/ECEF-Z coordinates in RTCM 1005/1006 to be
referenced to the ARP.

« Rover Mode: After configuring CONFIG POSREF ARP, the module converts all positioning
results to coordinates referenced to the ARP, based on the parameters set in
SELFANTENNAPCO and REMOTEANTENNAPCO.

Example

CONFIG POSREF ARP

4.29 CONFIG ONESATTRK: One Satellite Tracking
Mode Configuration

This command is used to configure the receiver to enter One Satellite Tracking Mode.

Syntax

CONFIG ONESATTRK <parameter>

Applicable Products: UM982

Table 4-33 ONESATTRK Parameter Configuration

Parameter Description

ENABLE To enable the one satellite tracking mode.

DISABLE Default configuration. To disable the one satellite tracking mode.
Example

CONFIG ONESATTRK ENABLE

4.30 CONFIG PPP : Precise Point Positioning
Configuration

This command is used to set the receiver's PPP function. It is supported by specific firmware.

Syntax
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CONFIG PPP <parameter1> <parameter2>
CONFIG PPP ENABLE <parameter2>
CONFIG PPP DATUM <parameter2>
CONFIG PPP CONVERGENCE <parameter2> <parameter3>

CONFIG PPP ENABLE <parameter2> ONLY (optional)

Applicable Products: UM980, UM980C, UMD980, UB9AO, UBDIAO, UM982, UMI82C, UMDIS2,
UM981, UM981C, UMD981, UM981S3!

Note:
Applicable to UM980 Build7923 and later versions.
Applicable to UM982 Build7650 and later versions.

Syntax (1)
CONFIG PPP DISABLE

Default configuration.

CONFIG PPP ENABLE <parameter2>

Table 4-34 PPP Parameter Description (1)

Parameter2 Description

B2b-PPP* B2b-PPP

E6-HAS" E6 HAS

Automatically choose the appropriate PPP service according to the application

AUTO .
scenario

L6MDCPPP* QZSS L6E (MADOCA) PPP
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Syntax (2)

CONFIG PPP ENABLE <parameter2> ONLY (optional)

Table 4-35 PPP Parameter Description (2)

Parameter2 Parameter3 Description

B2b-PPP* Only enable B2b-PPP

E6-HAS” ONLY Only enable E6 HAS

L6MDCPPP* Only enable QZSS L6E MADOCA-PPP
Syntax (3)

CONFIG PPP DATUM <parameter2>

Table 4-36 PPP Parameter Description (3)

Parameter2 Description

WGS84 Refer to the WGS84 standard

PPPORIGINAL Use the coordinate system of the PPP service (default)
Syntax (4)

CONFIG PPP <parameter1>

Table 4-37 PPP Parameter Description (4)

Parameter2 Description

Range: 90 ~ 180 s
TIMEOUT Default=120s
If TIMEOUT is set to 0, PPP is disabled.

PPP convergence threshold, see Table PPP CONVERGENCE Parameter

CONVERGE .

Description (5)
DISABLE Disable PPP (default)
Note:

*: The B2b-PPP service is supported only on UM980 Build7923 and later, and only when
operating in SIGNALGROUP 2 mode.
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*: E6-HAS is supported on UM980 Build11833 and later versions, and UM982 Build11826
and later versions.

*: L6MDCPPP is supported on UM980 Build16606 and later versions.
Syntax (5)

CONFIG PPP CONVERGENCE <parameter2> <parameter3>

Table 4-38 PPP CONVERGENCE Parameter Description (5)

Parameter2 Parameter3
HorSTD VerSTD
Horizontal standard deviation threshold[4], in Vertical standard deviation threshold(4] ,in
centimeters centimeters
Example

CONFIG PPP ENABLE B2b-