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This device complies with part 15 of the FCC Rules. Operation is subject to the following two conditions:

(1) This device may not cause harmful interference, and
(2) this device must accept any interference received, including interference that may cause undesired
operation.

This product complies with the essential requirements and other relevant provisions of Directive 2014/53/EU. The declaration of conformity
may be consulted at https://hgnss.com/About-Us/Quality-Commitment.

Copyright Notice
Copyright Hemisphere GNSS, Inc. (2017). All rights reserved.

No part of this manual may be reproduced, transmitted, transcribed, stored in a retrieval system or translated into
any language or computer language, in any form or by any means, electronic, mechanical, magnetic, optical,
chemical, manual or otherwise, without the prior written permission of Hemisphere GNSS.

Trademarks

Hemisphere GNSS®, the Hemisphere GNSS logo, TRACER™, Crescent®, Eclipse™, e-Dif®, L-Dif™,
miniEclipse™, PocketMAX PC™, PocketMAX™, PocketMax3™, S320™, SBX-4™, Vector™, XF1™ and XF2™
are proprietary trademarks of Hemisphere GNSS, Inc. Other trademarks arethe properties of their respective

owners.

Patents

Hemisphere GNSS products may be covered by one or more of the following patents:
U.S. Patents Australia Patents
6111549 6876920 7400956 8000381 8214111 2002244539
6397147 7142956 7429952 8018376 8217833 2002325645
6469663 7162348 7437230 8085196 8265826 2004320401

6501346 7277792 7460942 8102325 8271194
6539303 7292185 7689354 8138970 8307535
6549091 7292186 7808428 8140223 8311696
6711501 7373231 7835832 8174437 8334804
6744404 7388539 7885745 8184050 RE41358
6865465 7400294 7948769 8190337

Other U.S. and foreign patents pending.

Notice to Customers

Contact your local dealer for technical assistance. To find the authorized dealer near you:
Hemisphere GNSS, Inc

8515 East Anderson Drive

Scottsdale, AZ 85255 USA

Phone: (480) 348-6380

Fax: (480)270-5070

precision@hemispheregnss.com www.hemispheregnss.com

Technical Support

If you need to contact Hemisphere GNSS Technical Support:
Hemisphere GNSS, Inc.

8515 East Anderson Drive

Scottsdale, AZ 85255 USA

Phone: (480) 348-6380

Fax: (480)270-5070

techsupport@hemispheregnss.com

Documentation Feedback

Hemisphere GNSS is committed to the quality and continuous improvement of our products and services. We
urge you to provide Hemisphere GNSS with any feedback regarding this guide by writing to the following email
address: techsupport@hemispheregnss.com.
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@HemisEhere‘

Overview

The purpose of this document is to summarize the command system for the S321 GNSS Receiver. This document is
intended to provide complete instructions for an integrator.

Command System

The S321 command structure is separated into two categories: GET/SET commands and LOG commands.
GET/SET commands are for configuring the receiver or querying the current configurations and LOG commands are
for turning on NMEA 0183 messages or proprietary messages (ASCII and binary). The S321 configurations are
organized into various ‘nodes’ (see section below).

Nodes

A node is a collection of attributes and operations. For example, the GNSS node contains the configurations of the
GNSS engine whereas the NETWORK node contains network settings (TCP/IP or NTRIP configurations). For
example, Elevation Mask is a property of the GNSS engine and so to access this you would use GNSS.ELE_MASK.
Nodes are also sometimes organized into sub-nodes. For example, base station settings are stored in the
“GNSS.BASE” node. To set the Base Station ID, you would use “GNSS.BASE.SITE_ID.”
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GET/SET Commands
Command Description
SET Set the value of an attribute or start an operation
GET Return the value of an attribute
GETALL Return all attribute values of the node. The result of this command is the same

as sending multiple “GET” commands for all attributes of the node branch

(including nodes under the specified node)

LOG Commands

Command Description

LOG Setup the output of the specified message.

UNLOG Turn off a specific message.

UNLOGALL Turn off all messages (output the receiver)
Separators

o A carriage return/linefeed must be sent after a command. In this document, carriage return/linefeed is
represented by “\r\n”

e A comma is used a separator between a command and its parameters

o A period is used as a separator between node branches

o |f the parameter of a command or a return field of an output message contains multiple values, they are
separated by “|”.

Checksum

The command response (including automatic status output) uses a CRC8 checksum for message integrity check.
The polynomial used is 0x07. The calculation is from the first character of the message(“@”) to the last character
before “*” (which is right before checksum value).
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Command Description

SET

Command Structure :

SET,<PATH>,<VALUE>\r\n

<PATH> : Path of attribute. E.g. GNSS.INIT.

<VALUE> : Value of attribute. If the value contains comma, then this value must be surround by double quotation
marks (") .

SET is used to change the value of attributes or start an operation.

Return:
@GNSS,SET,<PATH>,<VALUE>,OK [,<TYPE>]*CRC8\r\n

GET

Command Structure :
GETALL,<NODE>\r\n

GETALL

Command Structure:

GETALL,<NODE>\r\n

GETALL lists all attribute values including those of sub-nodes. For ease to parse, the return formation is the same
with GET but multiple lines.

Return:

@GNSS,GET,<PATH>,0K,<VALUE1>*CRC8\r\n

@GNSS,GET,<PATH>,0K,<VALUE2>*CRC8\r\n

@GNSS,GET,<PATH>,0K,<VALUE3>*CRC8\r\n.....
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LOG

Command Structure :
LOG,<MSG_TYPE>,[TRIGGER],[INTERVAL]\r\n

This command outputs NMEAO183 messages or select proprietary messages
MSG_TYPE values can be: GGA, ZDA, GST, GSV, GSA, GGQ, GGK, GLL, GNS, RMC, VTG, D1, BIN3 and BINS.
TRIGGER values can be ONCE, ONTIME

INTERVAL(Only applicable when TRIGGER is ONTIME) values can be 20HZ, 10HZ, 5HZ, 2HZ, 1HZ, 25(2
seconds), 5S, 10S, 30S and 60S. e.g. For GPGGA message at every 1 second : LOG,GGA,ONTIME,1HZ\r\n

UNLOG

Command Structure :
UNLOG,<MSG_TYPE>\r\n

This command stops the output of select messages.

MSG_TYPE values can be GGA, ZDA, GST, GSV, GSA, GGQ, GGK, GLL, GNS, RMC, VTG, D1, BIN3 and BIN5.
E.g. to stop GPGGA output: UNLOG,GGA\r\n

UNLOGALL

Command Structure :
UNLOGALL \r\n
This command stops the output of all messages over Bluetooth, serial port, or SD card.

System Output

Command Response

Response Structure :
@GNSS,<COMMAND>,OK[,<VALUE>...] *CRC8\r\n
Or

@GNSS,<COMMAND>,ERROR,DETAIL *CRC8\r\n

The preamble is @GNSS and the command sent is included directly after the preamble.

If the command was accepted, the S321 will respond with “OK” e.g.:
@GNSS, <COMMAND>,0K,1*CRC8\r\n

If the command was not accepted (such as an unknown command), the S321 will respond with “ERROR” e.qg.:
@GNSS, <COMMAND>,ERROR,1*CRC8\r\n
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NMEA Output

The GNSS engine uses standard NMEA 0183 messages.

System Status Output

The system status may output without a command on following occasions:
1) The system status is changed by using another interface (e.g. from panel)
2) The system outputs a message to a data controller
3) A system error occurs or an additional warning is needed

Node Description

Device Node

The DEVICE node contains attributes and operations of the device

DEVICE.INFO.SERIAL

Support GET YES Support SET | NO
Description Receiver serial number

Parameters

Default

Note

DEVICE.INFO.MODEL

Support GET YES Support SET | NO
Description Receiver model

Parameters

Default

Note

DEVICE.INFO.HARDWARE_VER

Support GET YES Support SET | NO
Description Receiver hardware version

Parameters

Default

Note
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DEVICE.INFO.BIOS_VER

Support GET YES Support SET | NO
Description Receiver bios version

Parameters

Default

Note

DEVICE.INFO.FIRMWARE_VER

Support GET YES Support SET | NO
Description Receiver firmware version

Parameters

Default

Note

DEVICE.INFO.OS_VER

Support GET YES Support SET | NO
Description Receiver system version

Parameters

Default

Note

DEVICE.INFO.MCU_VER

Support GET YES Support SET | NO
Description Receiver MCU firmware version

Parameters

Default

Note

DEVICE.INFO.MANUFACTURE_DATE

Support GET YES Support SET | NO
Description Manufacture date e.g. 2011/07/18

Parameters

Default

Note
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DEVICE.INFO.GPSBOARD

Support GET YES Support SET | NO
Description Model of GNSS board

Parameters

Default

Note

DEVICE.RECORD.STATUS

Support GET YES Support SET | NO
Description Recording status, returns 05XX codes

Parameters

Default

Note See Error Codes

DEVICE.RECORD.INTERVAL

Support GET YES Support SET | YES
Description data logging interval.

Parameters 20HZ,10HZ,5HZ,1HZ,2S,5S,10S,30S,60S

Default 1HZ

Note 20HZ is available depending on receiver activations

DEVICE.RECORD.POINTNAME

Support GET YES Support SET | YES
Description Point name

Parameters Maximum 128 characters

Default

Note The point name will be the name of the raw data file.

DEVICE.RECORD.PDOP_THRESHOLD

Support GET YES Support SET | YES

Description PDOP threshold for automatic logging

Parameters value between 1 and 99.9

Default 3.5

Note Logging will not automatically start if PDOP exceeds this threshold. The

receiver can still log if configured manually
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DEVICE.RECORD.AUTO_REC

Support GET YES Support SET | YES
Description If yes, start logging after startup if in static mode
Parameters YES/NO

Default

Note

DEVICE.RECORD.STARTRECORD

Support GET

NO Support SET | YES

Description

Parameters

Default

Note

DEVICE.RECORD.STOPRECORD

Support GET

NO Support SET | YES

Description

Parameters

Default

Note

DEVICE.RECORD.INSERT

Support GET NO Support SET | YES

Description This command will insert the text message inside parameter field into the
raw data logging file.

Parameters Text to be logged

Default

Note An error will return if no logging session is ongoing.
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DEVICE.RECORD.MARKER_START

Support GET NO Support SET | YES
Description Start a static session in raw data logging file
Parameters empty

Default

Note Only valid in rover raw data recording

DEVICE.RECORD.MARKER STOP

Support GET NO Support SET | YES
Description Stop the static session.

Parameters Empty

Default

Note Only valid in rover raw data recording

DEVICE.RECORD.MARKER_INFO

Support GET NO Support SET | YES

Description Marker name and marker number separated by |. If the marker number is
not specified, use the same value as marker name

Parameters point1/00001

Default

Note

DEVICE.RECORD.MARKER CANCEL

Support GET NO Support SET | YES
Description Cancel the static session

Parameters empty

Default

Note
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DEVICE.RTK.STATUS

Support GET

YES

Support SET

NO

Description

Parameters

return 06XX codes

Default

Note

Refer to Error Codes Table

DEVICE.RTK.RECORD_RAW

Support GET YES Support SET | YES
Description If yes, start logging after startup if in base/rover mode
Parameters YES/NO

Default

Note

DEVICE.RTK.TXDATA

Support GET YES Support SET | NO
Description Transmit data counter in bytes. Reset when datalink changes.
Parameters

Default

Note

DEVICE.RTK.RXDATA

Support GET YES

Support SET

NO

Description

Receive data counter in bytes. Reset when datalink changes.

Parameters

Default

Note

DEVICE.BATTE

Support GET YES

Support SET

NO

Description The serial number of battery

Parameters

Default

Note
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Support GET YES Support SET | NO
Description Receiver status

Parameters

Default

Note

DEVICE.SYS_MODE.

Support GET YES Support SET | YES

Description Receiver operation mode

Parameters STATIC/BASE/ROVER

Default

Note

Support GET YES Support SET | YES

Description The distance between the bottom of receiver to the ARP. The unit is
millimeters.

Parameters VALUE BETWEEN -30000 AND 30000(UNIT MM)

Default 1000

Note

DEVICE.AVAILABLE_DATALINK.

Support GET YES Support SET | NO
Description Available datalink Mode

Parameters NETWORK|UHF|EXT|BLUE|NO DATALINK

Default

Note

DEVICE.CUR_DATALINK.

Support GET YES Support SET | YES
Description Current datalink

Parameters NETWORK/UHF/EXT/BLUE/ NO_DATALINK

Default

Note
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DEVICE.CUR_LANGUAGE.

Support GET YES Support SET | YES
Description Current language

Parameters ENGLISH/CHINESE

Default

Note

DEVICE.POWER_SOURCE.

Support GET YES Support SET | NO
Description Power source type

Parameters BATTERY/EXTERNAL

Default

Note

DEVICE.POWER_LEVEL.

Support GET YES Support SET | NO
Description Power level

Parameters PERCENTAGE VALUE FROM 0% TO 100%
Default

Note

Support GET YES Support SET | NO
Description Restart

Parameters

Default

Note Reboots the receiver

DEVICE.POWER_ OFF.

Support GET NO Support SET | YES
Description Command to shut off receiver

Parameters

Default

Note
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DEVICE.STARTBASE.

Support GET NO Support SET | YES
Description Start base station

Parameters

Default Only in base mode

Note Only in base mode

DEVICE.STOPBASE.

Support GET NO Support SET | YES
Description Stop base station

Parameters

Default

Note Only in base mode

Support GET YES Support SET | YES
Description System time zone

Parameters

Default 8

Note

DEVICE.BEEP.

Support GET NO Support SET | YES
Description beep

Parameters

Default

Note Receiver will beep for one second
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Support GET NO Support SET | YES

Description Reset Receiver to factory settings

Parameters

Default

Note Reset the S321 to factory defaults. All UHF channels will be removed
from the radio and a channel table will need to be re-uploaded.
Firmware versions remain unchanged.

GNSS Node

GNSS.INFO.SERIAL

Support GET YES Support SET | NO

Description Returns the electronic serial number (ESN) of the internal GNSS board
Parameters

Default

Note

GNSS.INFO.MODEL

Support GET YES Support SET | NO
Description GNSS board model

Parameters P306

Default

Note

GNSS.INFO.FIRMWARE_VER

Support GET YES Support SET | NO
Description GNSS firmware version

Parameters

Default

Note
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GNSS.INFO.MANUFACTURE_DATE

Support GET YES Support SET | NO
Description GNSS board manufacturing date

Parameters

Default

Note

GNSS.INFO.FUNCTIONALITY

Support GET YES Support SET | NO
Description GNSS activations

Parameters

Default

Note Returns subscriptions and activations on GNSS board

GNSS.BASE.POSITION

Support GET YES Support SET | YES

Description Setup or read the position setting for base station

Parameters SINGLE/REPEAT,Lon|Lat|Hgh

Default SINGLE

Note SET,GNSS.BASE.POSITION,REPEAT, -111.8954190|33.643332|455.090

For SET command, no position needed after "SINGLE" type

For GET command, if base is transmitting, then the current position is

output — even for "SINGLE" type
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GNSS.BASE.AVAILABLE_DIFF_TYPE

Support GET YES Support SET | NO
Description Available differential protocols

Parameters

Default

Note

GNSS.BASE.DIFF_TYPE

Support GET YES Support SET | YES
Description Differential protocol name
Parameters RTCM2
RTCM3
CMR
CMRPLUS
ROX
Default RTCM3
Note

GNSS.BASE.SITE_ID

Support GET YES Support SET | YES

Description Base station ID

Parameters If set to empty, the default value will be used

Default The last three numbers of the S321 serial number

Note Should be defined after setting DIFFTYPE because different protocols
have different policies on site ID
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GNSS.BASE.PDOP_THRESHOLD

Support GET YES Support SET | YES

Description
If the S321 is configured as a base station and configured to start
automatically after powerup, the base station will not start transmitting
until the PDOP is less than this value.

Parameters value between 1 and 99.9

Default 3.5

Note

GNSS.BASE.DELAY_START

Support GET NO Support SET | YES

Description Base station auto start restrain. Start regardless of pdop after some time
The maximum number of seconds an S321 will wait before beginning to
transmit as a base station (regardless if PDOP threshold has been met or
not)

Parameters Numeric value in seconds

Default 60

Note

GNSS.BASE.AUTO_BASE

Support GET YES Support SET | YES

Description If set to YES, start base station with previous settings when in base mode
Parameters YES/NO

Default

Note
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GNSS.REFSTATION.LON

Support GET YES Support SET | NO

Description Reference station longitude

Parameters

Default

Note Returns the longitude (in decimal degrees) of the reference station that

the rover is receiving RTK from. If the S321 is not configured as a rover or

is not receiving RTK, this value will be null

GNSS.REFSTATION.LAT

Support GET YES Support SET | NO

Description Reference station latitude

Parameters

Default

Note Returns the latitude (in decimal degrees) of the reference station that the

rover is receiving RTK from. If the S321 is not configured as a rover or is

not receiving RTK, this value will be null

GNSS.REFSTATION.HEIGHT

Support GET YES Support SET | NO

Description Reference station height

Parameters

Default

Note Returns the height (in meters) of the reference station that the rover is

receiving RTK from. If the S321 is not configured as a rover or is not

receiving RTK, this value will be null

GNSS.REFSTATION.ID

Support GET YES Support SET | NO

Description Reference station ID

Parameters

Default

Note Returns the ID of the reference station. If the S321 is not configured as a

rover or is not receiving RTK, this value will be null
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GNSS.REFSTATION.AGE

Support GET YES Support SET | NO
Description Differential age in seconds

Parameters

Default

Note

Support GET YES Support SET | YES
Description Satellite elevation constrain in RTK solution
Parameters numeric value 0-45

Default 5

Note

GNSS.POSITION.LON

Support GET YES Support SET | NO
Description GPS longitude

Parameters

Default

Note Longitude returned in decimal degrees
GNSS.POSITION.LAT

Support GET YES Support SET | NO
Description GPS latitude

Parameters

Default

Note Latitude returned in decimal degrees
GNSS.POSITION.HEIGHT

Support GET YES Support SET | NO
Description GPS height

Parameters

Default

Note Height returned in meters
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GNSS.POSITION.TYPE

Support GET YES Support SET | NO
Description GPS quality indicators

Parameters 0/1/2/4/517

Default

Note

GNSS.DOP.PDOP

Support GET YES Support SET | NO
Description Returns PDOP value

Parameters

Default N/A

Note

GNSS.DOP.HDOP

Support GET

GNSS.DOP.VDOP

YES

Support GET YES Support SET | NO
Description Returns HDOP value

Parameters

Default N/A

Note

Support SET | NO

Description

Returns VDOP value

Parameters

Default

Note

Support GET

YES

Support SET | NO

Description

Hour:Minute:Second

Parameters

Default

Note
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GNSS.TIME.GPSDATE

Support GET YES Support SET | NO
Description Year-Month-Day

Parameters

Default

Note

Support GET NO Support SET | YES
Description Command to reset OEM board

Parameters SOFT/HARD

Default

Note SOFT: Resets the internal GNSS receiver to its default operating

parameters. The S321 carrier board will still reconfigure the board per the
settings in the WebUI

HARD: Does everything that SOFT does, plus clears the almanac, clears
the use of the real-time clock at startup, clears the use of backed-up

ephemeris and almanacs, and reboots the GNSS board

Support GET YES Support SET | YES
Description Enable/Disable GLONASS

Parameters ENABLE/DISABLE

Default

Note

GNSS.BEIDOU.

Support GET YES Support SET | YES
Description Enable/Disable BEIDOU

Parameters ENABLE/DISABLE

Default

Note
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Support GET YES Support SET | YES

Description Enable/Disable SBAS

Parameters ENABLE/DISABLE

Default

Note

Support GET YES Support SET | YES

Description Sets_ the length of tim_e an RTK correction will be used by the GNSS
receiver before RTK is dropped

Parameters Number in seconds

Default 30

Note

Support GET NO Support SET | YES

Description Reset RTK filter

Parameters

Default

Note

GNSS.DISABLEPRN.

Support GET NO Support SET | YES
Description Disable the specified PRN
Parameters Satellite PRN with constellation indicator

Example: G1, R11, C15

Default

Note The constellation indicators are as follows:
G for GPS; R for GLONASS; C for Beidou; E for Galileo
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GNSS.ENABLEALLPRN.

Support GET NO Support SET | YES
Description Enable all PRNs

Parameters

Default

Note Enable all satellites on currently enabled constellations

For example, if "SET,GNSS.GLONASS,DISABLE" then sending this
command will not activate GLONASS PRNs.

GNSS.COMMAND.
Support GET NO Support SET | YES

Description Send the parameter to the GNSS board

Parameters e.g. "$JI"

Default

Note This command will directly send its parameters to the GNSS board.

However, responses are not shown.

L-band Node

LBAND.ENABLE.
Support GET YES Support SET | YES

Description Enable L-band or aRTK
Parameters YES/NO

Default
Note

LBAND.FREQ.
Support GET YES Support SET | NO

Description L-band frequency in KHz

Parameters
Default
Note
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LBAND.BAUD.

Support GET YES Support SET | NO
Description L-band baud rate in bps

Parameters 600 only

Default

Note

LBAND.SATID.

Support GET

YES

Support SET | NO

Description

L-band satellite ID

Parameters

Default

Note

LBAND.TYPE.
Support GET

YES

Support SET | NO

Description

L-band type

Parameters

AUTO/MANUAL

Default

Note

LBAND.CONFIG.

Support GET NO Support SET | YES
Description Set L-band config

Parameters AUTO/MANUAL|FREQ|BAUD

Default

Note
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Radio Node

RADIO.INFO.SERIAL

Support GET YES Support SET | NO
Description Radio module serial number

Parameters

Default

Note

RADIO.INFO.MODEL

Support GET YES Support SET | NO
Description Radio module model

Parameters

Default

Note

RADIO.INFO.HARDWARE_VER

Support GET YES Support SET | NO
Description Radio module hardware version

Parameters

Default

Note

RADIO.INFO.FIRMWARE_ VER

Support GET YES Support SET | NO
Description Radio module firmware version

Parameters

Default

Note
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RADIO.MODE.
Support GET YES Support SET | YES
Description Radio transmission protocol selection
Parameters Numeric value .
0 SATEL
2 PC1
12 PC5
11 TrimTalk1
3 TrimTalk2
1 PCC4FSK
Default
Note Only works when UHF is the current datalink.
Otherwise returns "NOT SUPPORTED IN CURRENT MODE"

RADIO.STATUS.

Support GET YES Support SET | NO
Description Radio module status e.g. 0300 for OK

Parameters

Default

Note

RADIO. CALLSIGN.

Support GET YES Support SET | YES

Description Call sign setting. This is requested in certain countries.
0

Parameters 1|5|message

Default 0

Not To turn off call sign feature:

ote SET,RADIO.CALLSIGN,0

To enable call sign feature:
SET,RADIO.CALLSIGN,1|1]test
Only supported with "SATEL" protocol
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Network Node

NETWORK.INFO.SERIAL

Support GET YES Support SET | NO
Description Network module serial number

Parameters

Default

Note

NETWORK.INFO.MODEL

Support GET YES Support SET | NO
Description Network module

Parameters

Default

Note

NETWORK.INFO.HARDWARE_VER

Support GET YES Support SET | NO
Description Network module hardware version

Parameters

Default

Note

NETWORK.INFO.FIRMWARE_VER

Support GET YES Support SET | NO
Description Network module firmware version

Parameters

Default

Note
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NETWORK.INFO.IMEI

Support GET YES Support SET | NO
Description Network module IMEI

Parameters

Default

Note

NETWORK.LOCAL IP.

Support GET YES Support SET | NO

Description Local IP address after connecting to a network. Four zeros if not
connected

Parameters

Default

Note

NETWORK.BASE_NUMBER.

Support GET YES Support SET | YES
Description Base station phone number.

Parameters

Default

Note

NETWORK.LOCAL_SP.

Support GET YES Support SET | NO
Description Service provider name. Empty if not connected
Parameters

Default

Note
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NETWORK.STATUS.

Support GET YES Support SET | NO
Description Module status

Parameters

Default

Note

NETWORK.ERRORCODE.

Support GET YES Support SET | NO

Description Returns the error code for network module.

Parameters

Default

Note Records the last error code from network operation. Check the "Code" tag

for details. This output will automatically pop up if a
"GET,NETWORK.STATUS" is sent and the status is one of
"0432,0434,0436"

NETWORK.SIGNAL _LEVEL.

Support GET YES Support SET | NO
Description Signal strength in percentage.

Parameters Percentage value from 0 TO 100

Default

Note

NETWORK.MODE.

Support GET YES Support SET | YES

Description Connection mode selection

Parameters CSD/PPP/NTRIP

Default

Note PPP for IP network point to point connection (LINK);NTRIP for IP network

NTRIP server connection.
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NETWORK.ADDR.

Support GET YES Support SET | YES
Description Server Address (domain or IP)

Parameters

Default

Note SET,NETWORK.ADDR,72.46.141.153

NETWORK.PORT.

Support GET YES Support SET | YES
Description Server port

Parameters Numeric value

Default

Note SET,NETWORK.PORT,6060

NETWORK.APN.

Support GET YES Support SET | YES
Description APN name

Parameters

Default

Note SET,NETWORK.APN,CMNET
NETWORK.APNUSER.

Support GET YES Support SET | YES
Description APN username

Parameters

Default

Note
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NETWORK.APNPASS.

Support GET YES Support SET | YES
Description APN password

Parameters

Default

Note

NETWORK.MOUNTPOINT.

Support GET YES Support SET | YES
Description Mountpoint name

Parameters

Default

Note

NETWORK.MOUNTPOINTUSERPASS.

Support GET YES Support SET | YES

Description Mountpoint username and password. Separated by "|"

Parameters

Default

Note SET,NETWORK.MOUNTPOINTUSERPASS,USER|PASSWD

NETWORK.RESET.

Support GET NO Support SET | YES

Description Reset the network module

Parameters

Default

Note Only changes in APN will trigger a network module reset. Other setting
changes do not need a module reset.
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NETWORK.MOUNTPOINTLIST.

Support GET YES Support SET | NO
Description List Mountpoint list

Parameters

Default

Note

NETWORK.RECONNECT.

Support GET NO Support SET | YES
Description Disconnect and connect using current setting
Parameters

Default

Note

NETWORK.DISCONNECT.

Support GET NO Support SET | YES
Description Disconnect

Parameters

Default

Note

NETWORK.AUTO_CONNECT.

Support GET YES Support SET | YES

Description If YES, connect to server using current setting; if NO, only connect to
network after network datalink chosen and wait for manual server
connection

Parameters YES/NO

Default

Note
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NETWORK.UPLOADGGA.

Support GET YES Support SET | YES

Description Upload a GGA message to an NTRIP network at the rate specified in the
parameter. Set to 0 to disable this

Parameters 1, 5, 10, 15, 30, 60 (seconds)

Default

Note If set the 5, a GGA message will be sent to the network every 5 seconds

NETWORK.CSD PROTOCOL.

Support GET YES Support SET | YES
Description Communication protocol for CSD call
Parameters ISDN110
ANALOG
Default ANALOG
Note

NETWORK.CSD_SPEED.

Support GET YES Support SET | YES
Description CSD call data transfer rate
Parameters 2400
4800
9600
14400
Default 9600
Note

S321 Series Command Interface Reference

Manual

Page 34 of 40



@HemisEhere‘

NETWORK.CSD TYPE.
Support GET YES Support SET | YES

Description CSD call connection element
Parameters TRANSPARENT
NON_TRANSPARENT
Default TRANSPARENT

Note

External Node

EXTERNAL.BAUD.

Support GET YES Support SET | YES
Description Setup the baud rate for 5-pin serial port
Parameters 9600,19200,38400,57600,115200
Default
Note
DISK Node
DISK.PREFERED.
Support GET YES Support SET | YES
Description Preferred storage device
Parameters INTERNAL/SDCARD
Default INTERNAL
Note Select the preferred storage device
Support GET YES Support SET | NO
Description Currently used storage device
Parameters INTERNAL/SDCARD
Default
Note Returns the currently used storage device
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DISK.INT_FREESPACE.

Support GET YES Support SET | NO
Description Returns the INTERNAL free space value in Kbytes
Parameters

Default

Note

DISK.INT_TOTALSPACE.

Support GET YES Support SET | NO
Description Returns the INTERNAL total space value in Kbytes
Parameters

Default

Note

DISK.SD_FREESPACE.

Support GET YES Support SET | NO
Description Returns the MicroSD free space value in Kbytes
Parameters

Default

Note Empty if no SD card is inside of the receiver

Bluetooth Node

BLUETOOTH.MODEL.

Support GET YES Support SET | NO
Description Bluetooth module model

Parameters

Default

Note
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SENSOR Node

SENSOR.INFO.MODEL

Support GET YES Support SET | NO
Description Sensor module model

Parameters

Default

Note

SENSOR.INFO.HARDWARE_VER

Support GET YES Support SET | NO
Description Sensor module hardware version

Parameters

Default

Note

SENSOR.INFO.FIRMWARE_VER

Support GET YES Support SET | NO
Description Sensor module firmware version

Parameters

Default

Note

SENSOR.FREQUENCY.

Support GET YES Support SET | YES
Description Data output interval in Hz

Parameters 0/1/5/10/20

Default

Note
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Error Codes

00XX Indicates command interface errors

0001 Incorrect command

0002 Incorrect path

0003 Unsupported command on path

0004 Unsupported command in current mode.
0005 Incorrect argument

0006 Command failed

0007 Previous command under process
0008 Command is not supported in current model
0101 Disk initialization error

0102 Measurement engine initialization error
0103 Radio initialization error

0104 GPRS module error

0110 Registration error

0111 Registration expired

0120 Logging in progress; cannot start new logging
0121 Positioning requirement not met

0122 No logging in progress

0201 Disk error

0202 File initiation error

0203 File system not ready

0204 File does not exist

0205 Path does not exist

0206 Invalid file name

0207 Operation denied

0208 File already exists

0209 Invalid file object

0210 Write protected

0211 Invalid drive

0212 File system disabled

0213 No filesystem

0214 Format aborted

0215 Operation timed out

0216 File system locked

0217 Not enough space

0218 Too many open files
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0300 Radio OK

0301 Unsupported radio

0302 Radio initialization failed
0303 Radio is not ready

0304 Pending a command process
0305 Command timeout

0306 Command error

0307 Unknown command
0308 Buffer overflow

0309 Error transmitting

0310 Task error

0311 Frequency out of range
0401 GPRS initiation error
0402 GPRS is not ready

0403 SIM card is not ready
0404 GPRS network error
0405 GPRS register error
0406 Command in process
0407 Command error

0408 Unknown command
0409 Connecting server

0410 Error connecting server
0411 Connection timeout
0412 Error sending data

0413 GPRS network not ready
0414 SMS error

0415 SETMODE failed

0416 SETMODE error

0417 No Mount Point List available
0418 Connected

0419 Reconnect

0420 NTRIP unauthorized
0421 Mount Point not accepted
0422 Network roaming forbidden
0423 Network busy

0430 Module initiating

0431 Module ready

0432 Module initiation fail
0433 Establishing connection
0434 Connection fail

0435 Socket connected
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0436 Protocol error

0437 Transferring

0438 User disconnected

0440 Module off

0501 No data logging

0502 In data logging

0503 Waiting to start data logging
0507 Error when logging data.
0508 Upgrade needed for 10Hz/20Hz rate
0509 PDOP requirement no reach
0510 File name invalid

0601 Base mode pending to start
0602 Base mode transmitting
0603 Base mode stopped

0604 Rover single

0605 Rover fix

0610 PDOP threshold not met when base started
0611 Empty antenna type

0612 Calibration file not found
0613 Unknown antenna type

1001 OS timeout.

1002 Mailbox full.

1003 Queue full.

1004 Queue empty.

1005 OS memory full.

1010 Operation timeout.
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End User License Agreement

IMPORTANT - This is an agreement (the "Agreement") between you, the end purchaser ("Licensee") and Hemisphere GNSS Inc. ("Hemisphere") which permits Licensee to use the
Hemisphere software (the "Software") that accompanies this Agreement. This Software may be licensed on a standalone basis or may be embedded in a Product. Please read and ensure
that you understand this Agreement before installing or using the Software Update or using a Product.

In this agreement, any product that has Software embedded in it at the time of sale to the Licensee shall be referred to as a "Product". As well, in this Agreement, the use of a Product shall
be deemed to be use of the Software which is embedded in the Product.

BY INSTALLING OR USING THE SOFTWARE UPDATE OR THE PRODUCT, LICENSEE THEREBY AGREES TO BE LEGALLY BOUND BY THE TERMS OF THIS AGREEMENT. IF YOU DO NOT AGREE TO
THESE TERMS, () DO NOT INSTALL OR USE THE SOFTWARE, AND (I1) IF YOU ARE INSTALLING AN UPDATE TO THE SOFTWARE, DO NOT INSTALL THE UPDATE AND PROMPTLY DESTROY IT.

HEMISPHERE PROVIDES LIMITED WARRANTIES IN RELATION TO THE SOFTWARE. AS WELL, THOSE WHO USE THE EMBEDDED SOFTWARE DO SO AT THEIR OWN RISK. YOU SHOULD
UNDERSTAND THE IMPORTANCE OF THESE AND OTHER LIMITATIONS SET OUT IN THIS AGREEMENT BEFORE INSTALLING OR USING THE SOFTWARE OR THE PRODUCT.

1

10.

1.

14.

16.

17.

LICENSE. Hemisphere hereby grants to Licensee a non-transferable and non-exclusive license to use the Software as embedded in a Product and all Updates (collectively the
"Software"), solely in binary executable form.

RESTRICTIONS ON USE. Licensee agrees that Licensee and its employees will not directly or indirectly, in any manner whatsoever:
a. install or use more copies of the Software than the number of copies that have been licensed;

b. use or install the Software in connection with any product other than the Product the Software was intended to be used or installed on as set out in the documentation that
accompanies the Software.

copy any of the Software or any written materials for any purpose except as part of Licensee's normal backup processes;

modify or create derivative works based on the Software;

sub-license, rent, lease, loan or distribute the Software;

permit any third party to use theSoftware;

use or operate Product for the benefit of any third party in any type of service outsourcing, application service, provider service or service bureau capacity;

@ =0 a0

reverse engineer, decompile or disassemble the Software or otherwise reduce it to a human perceivable form;

i. Assign this Agreement or sell or otherwise transfer the Software to any other party except as part of the sale or transfer of the wholeProduct.

UPDATES. At Hemisphere's discretion Hemisphere may make Updates available to Licensee. An update ("Update") means any update to the Software that is made available to
Licensee including error corrections, enhancements and other modifications. Licensee may access, download and install Updates during the Warranty Period only. All Updates
that Licensee downloads, installs or uses shall be deemed to be Software and subject to this Agreement. Hemisphere reserves the right to modify the Product without any
obligation to notify, supply or install any improvements or alterations to existing Software.

SUPPORT. Hemisphere may make available directly or through its authorized dealers telephone and email support for the Software. Contact Hemisphere to find the authorized
dealer near you. As well, Hemisphere may make available user and technical documentation regarding the Software. Hemisphere reserves the right to reduce and limit access to
such support at anytime.

BACKUPS AND RECOVERY. Licensee shall back-up all data used, created or stored by the Software on a regular basis as necessary to enable proper recovery of the data and
related systems and processes in the event of a malfunction in the Software or any loss or corruption of data caused by the Software. Licensee shall assume all risks of loss or
damage for any failure to comply with the foregoing.

OWNERSHIP. Hemisphere and its suppliers own all rights, title and interest in and to the Software and related materials, including all intellectual property rights. The

Software is licensed to Licensee, not sold.

TRADEMARKS. "Hemisphere GNSS", "Crescent", "Eclipse" and the associated logos

are trademarks of Hemisphere. Other trademarks are the property of their respective owners. Licensee may not use any of these trademarks without the consent of their respective
owners.

LIMITED WARRANTY. Hemisphere warrants solely to the Licensee, subject to the exclusions and procedures set forth herein below, that for a period of one (1) year from the
original date of purchase of the Product in which it is embedded (the "Warranty Period"), the Software, under normal use and maintenance, will conform in all material respects
to the documentation provided with the Software and any media will be free of defects in materials and workmanship. For any Update, Hemisphere warrants, for 90 days from
performance or delivery, or for the balance of the original Warranty Period, whichever is greater, that the Update, under normal use and maintenance, will conform in all material
respects to the documentation provided with the Update and any media will be free of defects in materials and workmanship. Notwithstanding the foregoing, Hemisphere does
not warrant that the Software will meet Licensee's requirements or that its operation will be error free.

WARRANTY EXCLUSIONS. The warranty set forth in Section (8) will not apply to any deficiencies caused by (a) the Product not being used as described in the documentation
supplied to Licensee, (b) the Software having been altered, modified or converted in any way by anyone other than Hemisphere approved by Hemisphere, (c) any malfunction of
Licensee's equipment or other software, or (d) damage occurring in transit or due to any accident, abuse, misuse, improper installation, lightning (or other electrical discharge) or
neglect other than that caused by Hemisphere. Hemisphere GNSS does not warrant or guarantee the precision or accuracy of positions obtained when using the Software (whether
standalone or embedded in a Product). The Product and the Software is not intended and should not be used as the primary means of navigation or for use in safety of life
applications. The potential positioning and navigation accuracy obtainable with the Software as stated in the Product or Software documentation serves to provide only an estimate
of achievable accuracy based on specifications provided by the US Department of Defense for GPS positioning and DGPS service provider performance specifications, where
applicable.

WARRANTY DISCLAIMER. EXCEPT AS EXPRESSLY SET OUT IN THIS AGREEMENT, HEMISPHERE MAKES NO REPRESENTATION, WARRANTY OR CONDITION OF ANY KIND TO
LICENSEE, WHETHER VERBAL OR WRITTEN AND HEREBY DISCLAIMS ALL REPRESENTATIONS, WARRANTIES AND CONDITIONS OF ANY KIND INCLUDING FITNESS FOR A
PARTICULAR PURPOSE, MERCHANTABILITY, ACCURACY, RELIABILITY OR THAT THE USE OF THE SOFTWARE WILL BE UNINTERRUPTED OR ERROR-FREE AND HEREBY DISCLAIMS ALL
REPRESENTATIONS, WARRANTIES AND CONDITIONS ARISING AS A RESULT OF CUSTOM, USAGE OR TRADE AND THOSE ARISING UNDER STATUTE.

LIMITS ON WARRANTY DISCLAIMER. Some jurisdictions do not allow the exclusion of implied warranties or conditions, so some of the above exclusions may not apply to
Licensee. In that case, any implied warranties or conditions which would then otherwise arise will be limited in duration to ninety (90) days from the date of the license of the
Software or the purchase of the Product. The warranties given herein give Licensee specific legal rights and Licensee may have other rights which may vary from jurisdiction to
jurisdiction.

CHANGE TO WARRANTY. No employee or agent of Hemisphere is authorized to change the warranty provided or the limitation or disclaimer of warranty provisions. All such
changes will only be effective if pursuant to a separate agreement signed by senior officers of the respective parties.

WARRANTY CLAIM. In the event Licensee has a warranty claim Licensee must first check for and install all Updates that are made available. The warranty will not otherwise be
honored. Proof of purchase may be required. Hemisphere does not honor claims asserted after the end of the Warranty Period.

LICENSEE REMEDIES. In all cases which involve a failure of the Software to conform in any material respect to the documentation during the Warranty Period or a breach of a
warranty, Hemisphere's sole obligation and liability, and Licensee's sole and exclusive remedy, is for Hemisphere, at Hemisphere's option, to (a) repair the Software, (b) replace
the Software with software conforming to the documentation, or (c) if Hemisphere is unable, on a reasonable commercial basis, to repair the Software or to replace the Software
with conforming software within ninety (90) days, to terminate this Agreement and thereafter Licensee shall cease using the Software. Hemisphere will also issue a refund for the
price paid by Licensee less an amount on account of amortization, calculated on a straight-line basis over a deemed useful life of three (3) years.

LIMITATION OF LIABILITY. IN NO EVENT WILL HEMISPHERE BE LIABLE TO LICENSEE FOR ANY INCIDENTAL, CONSEQUENTIAL, SPECIAL OR INDIRECT DAMAGES INCLUDING ARISING
IN RELATION TO ANY LOSS OF DATA, INCOME, REVENUE, GOODWILL OR ANTICIPATED SAVINGS EVEN IF HEMISPHERE HAS BEEN INFORMED OFTHE POSSIBILITY OF SUCH LOSS OR
DAMAGE. FURTHER, IN NO EVENT WILL HEMISPHERE'S TOTAL CUMULATIVE LIABILITY HEREUNDER, FROM ALL CAUSES OF ACTION OF ANY KIND, EXCEED THE TOTALAMOUNT
PAID BY LICENSEE TO HEMISPHERE TO PURCHASE THE PRODUCT. THIS LIMITATION AND EXCLUSION APPLIES IRRESPECTIVE OF THE CAUSE OF ACTION, INCLUDING BUT NOT
LIMITED TO BREACH OF CONTRACT, NEGLIGENCE, STRICT LIABILITY, TORT, BREACH OF WARRANTY, MISREPRESENTATION OR ANY OTHER LEGAL THEORY AND WILL SURVIVE A
FUNDAMENTAL BREACH.

LIMITS ON LIMITATION OF LIABILITY. Some jurisdictions do not allow for the limitation or exclusion of liability for incidental or consequential damages, so the above limitation or
exclusion may not apply to Licensee and Licensee may also have other legal rights which may vary from jurisdiction to jurisdiction.

BASIS OF BARGAIN. Licensee agrees and acknowledges that Hemisphere has set its prices and the parties have entered into this Agreement in reliance on the limited warranties,
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warranty disclaimers and limitations of liability set forth herein, that the same reflect an agreed-to allocation of risk between the parties (including the risk that a remedy may fail
of its essential purpose and cause consequential loss), and that the same forms an essential basis of the bargain between the parties. Licensee agrees and acknowledges that
Hemisphere would not have been able to sell the Product at the amount charged on an economic basis without such limitations.

PROPRIETARY RIGHTS INDEMNITY. Hemisphere shall indemnify, defend and hold harmless Licensee from and against any and all actions, claims, demands, proceedings, liabilities,
direct damages, judgments, settlements, fines, penalties, costs and expenses, including royalties and attorneys' fees and related costs, in connection with or arising out of any actual
infringement of any third party patent, copyright or other intellectual property right by the Software or by its use, in accordance with this Agreement and documentation, PROVIDED
THAT: (a) Hemisphere has the right to assume full control over any action, claim, demand or proceeding, (b) Licensee shall promptly notify Hemisphere of any such action, claim,
demand, or proceeding, and (c) Licensee shall give Hemisphere such reasonable assistance and tangible material as is reasonably available to Licensee for the defense of the
action, claim, demand or proceeding. Licensee shall not settle or compromise any of same for which Hemisphere has agreed to assume responsibility without Hemisphere's prior
written consent. Licensee may, at its sole cost and expense, retain separate counsel from the counsel utilized or retained by Hemisphere.

INFRINGEMENT. If use of the Software may be enjoined due to a claim of infringement by a third party then, at its sole discretion and expense, Hemisphere may do one of the
following: (a) negotiate a license or other agreement so that the Product is no longer subject to such a potential claim, (b) modify the Product so that it becomes non- infringing,
provided such modification can be accomplished without materially affecting the performance and functionality of the Product, (c) replace the Software, or the Product, with
non-infringing software, or product, of equal or better performance and quality, or (d) if none of the foregoing can be done on a commercially reasonable basis, terminate this
license and Licensee shall stop using the Product and Hemisphere shall refund the price paid by Licensee less an amount on account of amortization, calculated on a straight-line
basis over a deemed useful life of three (3) years.

The foregoing sets out the entire liability of Hemisphere and the sole obligations of Hemisphere to Licensee in respect of any claim that the Software or its use infringes any third
party rights.

INDEMNIFICATION. Except in relation to an infringement action, Licensee shall indemnify and hold Hemisphere harmless from any and all claims, damages, losses, liabilities, costs
and expenses (including reasonable fees of lawyers and other professionals) arising out of or in connection with Licensee's use of the Product, whether direct or indirect, including
without limiting the foregoing, loss of data, loss of profit or business interruption. TERMINATION. Licensee may terminate this Agreement at any time without cause. Hemisphere
may terminate this Agreement on 30 days’ notice to Licensee if Licensee fails to materially comply with each provision of this Agreement unless such default is cured within the
30 days. Any such termination by a party shall be in addition to and without prejudice to such rights and remedies as may be available, including injunction and other equitable
remedies. Upon receipt by Licensee of written notice of termination from Hemisphere or termination by Licensee, Licensee shall at the end of any notice period (a) cease using the
Software; and (b) return to Hemisphere (or destroy and provide a certificate of a Senior Officer attesting to such destruction) the Software and all related material and any
magnetic or optical media provided to Licensee. The provisions of Sections 6), 7), 8), 9), 10), 15), 21), 26) and 27) herein shall survive the expiration or termination of this Agreement
for any reason.

EXPORT RESTRICTIONS. Licensee agrees that Licensee will comply with all export control legislation of Canada, the United States, Australia and any other applicable country's laws
and regulations, whether under the Arms Export Control Act, the International Trafficin Arms Regulations, the Export Administration Regulations, the regulations of the United
States Departments of Commerce, State, and Treasury, or otherwise as well as the export control legislation of all other countries.

PRODUCT COMPONENTS. The Product may contain third party components. Those third-party components may be subject to additional terms and conditions. Licensee is required to
agree to those terms and conditions in order to use the Product.

FORCE MAJEURE EVENT. Neither party will have the right to claim damages as a result of the other's inability to perform or any delay in performance due to unforeseeable
circumstances beyond its reasonable control, such as labor disputes, strikes, lockouts, war, riot, insurrection, epidemic, Internet virus attack, Internet failure, supplier failure, act
of God, or governmental action not the fault of the non-performing party.

FORUM FOR DISPUTES. The parties agree that the courts located in Calgary, Alberta, Canada and the courts of appeal there from will have exclusive jurisdiction to resolve any
disputes between Licensee and Hemisphere concerning this Agreement or Licensee's use or inability to use the Software and the parties hereby irrevocably agree to attorn to the
jurisdiction of those courts. Notwithstanding the foregoing, either party may apply to any court of competent jurisdiction for injunctive relief.

APPLICABLE LAW. This Agreement shall be governed by the laws of the Province of Alberta, Canada, exclusive of any of its choice of law and conflicts of law jurisprudence.

CISG. The United Nations Convention on Contracts for the International Sale of Goods will not apply tothis Agreement or any transaction hereunder.

GENERAL. This is the entire agreement between Licensee and Hemisphere relating to the Product and Licensee's use of the same, and supersedes all prior, collateral or
contemporaneous oral or written representations, warranties or agreements regarding the same. No amendment to or modification of this Agreement will be binding unless in
writing and signed by duly authorized representatives of the parties. Any and all terms and conditions set out in any correspondence between the parties or set out in a purchase
order which are different from or in addition to the terms and conditions set forth herein, shall have no application and no written notice of same shall be required. In the event
that one or more of the provisions of this Agreement is found to be illegal or unenforceable, this Agreement shall not be rendered inoperative but the remaining provisions shall
continue in full force and effect.
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