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PREFACE

Thank you for purchasing this product. The materials available in this Manual (the “Manual”)
have been prepared by JAVAD GNSS, Inc. (“JAVAD GNSS’) for owners of JAVAD GNSS
products. It is designed to assist owners with the use of The SIGMA receiver and its useis subject
to these terms and conditions (the “Terms and Conditions”).

Note: Please read these Terms and Conditions carefully.

Terms and Gonditions

USE — JAVAD GNSS receivers are designed to be used by a professional. The user is expected to
have a good knowledge and understanding of the user and safety instructions before operating,
inspecting or adjusting. Always wear the required protectors (safety shoes, helmet, etc.) when
operating the receiver.

COPYRIGHT — All information contained in this Manual is the intellectual property of, and
copyrighted material of JAVAD GNSS. All rights are reserved. You may not use, access, copy,
store, display, create derivative works of, sell, modify, publish, distribute, or alow any third party
access to, any graphics, content, information or data in this Manual without JAVAD GNSS'
express written consent and may only use such information for the care and operation of your
SIGMA. The information and data in this Manual are a valuable asset of JAVAD GNSS and are
developed by the expenditure of considerable work, time and money, and are the result of original
selection, coordination and arrangement by JAVAD GNSS.

TRADEMARKS - SIGMA™, JAVAD GNSS® are trademarks or registered trademarks of
JAVAD GNSS. Windows® is a registered trademark of Microsoft Corporation; Bluetooth® word
mark is owned by the Bluetooth SIG, Inc. Product and company names mentioned herein may be
trademarks of their respective owners.

DISCLAIMER OF WARRANTY — EXCEPT FOR ANY WARRANTIES IN THIS MANUAL
OR A WARRANTY CARD ACCOMPANYING THE PRODUCT, THIS MANUAL AND THE
SIGMA RECEIVER ARE PROVIDED “AS-I1S” THERE ARE NO OTHER WARRANTIES.
JAVAD GNSS DISCLAIMS ANY IMPLIED WARRANTY OF MERCHANTABILITY OR
FITNESS FOR ANY PARTICULAR USE OR PURPOSE. JAVAD GNSS AND ITS
DISTRIBUTORS SHALL NOT BE LIABLE FOR TECHNICAL OR EDITORIAL ERRORS OR
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OMISSIONS CONTAINED HEREIN; NOR FOR INCIDENTAL OR CONSEQUENTIAL
DAMAGES RESULTING FROM THE FURNISHING, PERFORMANCE OR USE OF THIS
MATERIAL OR THE SIGMA RECEIVER. SUCH DISCLAIMED DAMAGES INCLUDE BUT
ARE NOT LIMITED TO LOSS OF TIME, LOSS OR DESTRUCTION OF DATA, LOSS OF
PROFIT, SAVINGS OR REVENUE, OR LOSS OF THE PRODUCT'S USE. IN ADDITION,
JAVAD GNSSISNOT RESPONSIBLE OR LIABLE FOR DAMAGES OR COSTS INCURRED
IN CONNECTION WITH OBTAINING SUBSTITUTE PRODUCTS OR SOFTWARE,
CLAIMS BY OTHERS, INCONVENIENCE, OR ANY OTHER COSTS. IN ANY EVENT,
JAVAD GNSS SHALL HAVE NO LIABILITY FOR DAMAGES OR OTHERWISE TO YOU
OR ANY OTHER PERSON OR ENTITY IN EXCESS OF THE PURCHASE PRICE FOR THE
SIGMA RECEIVER.

LICENSE AGREEMENT — Use of any computer programs or software supplied by JAVAD
GNSS or downloaded from a JAVAD GNSS website (the “ Software”) in connection with the
SIGMA receiver constitutes acceptance of these Terms and Conditions in this Manual and an
agreement to abide by these Terms and Conditions. The user is granted a personal, non-exclusive,
non-transferable license to use such Software under the terms stated herein and in any case only
with a single SIGMA or single computer. You may not assign or transfer the Software or this
license without the express written consent of JAVAD GNSS. This license is effective until
terminated. You may terminate the license at any time by destroying the Software and Manual.
JAVAD GNSS may terminate the license if you fail to comply with any of the Terms or
Conditions. You agree to destroy the Software and manual upon termination of your use of the
SIGMA receiver. All ownership, copyright and other intellectual property rightsin and to the
Software belong to JAVAD GNSS. If these license terms are not acceptable, return any unused
software and manual.

CONFIDENTIALITY — This Manual, its contents and the Software (collectively, the
“Confidential Information”) are the confidential and proprietary information of JAVAD GNSS.
You agreeto treat JAVAD GNSS Confidential Information with a degree of care no less stringent
that the degree of care you would use in safeguarding your own most valuable trade secrets.
Nothing in this paragraph shall restrict you from disclosing Confidential Information to your
employees as may be necessary or appropriate to operate or care for the SIGMA receiver. Such
employees must aso keep the Confidentiality Information confidential. In the event you become
legally compelled to disclose any of the Confidential Information, you shall give JAVAD GNSS
immediate notice so that it may seek a protective order or other appropriate remedy.

WEBSITE; OTHER STATEMENTS— No statement contained at the JAVAD GNSS website (or
any other website) or in any other advertisements or JAVAD GNSS literature or made by an
employee or independent contractor of JAVAD GNSS modifies these Terms and Conditions
(including the Software license, warranty and limitation of liability).
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SAFETY — Improper use of the SIGMA receiver can lead to injury to persons or property and/or
malfunction of the product. The SIGMA receiver should only be repaired by authorized JAVAD
GNSS warranty service centers. Users should review and heed the safety warnings in Appendix
C on page 115.

MISCELLANEOUS - The above Terms and Conditions may be amended, modified,
superseded, or canceled, at any time by JAVAD GNSS. The above Terms and Conditions will be
governed by, and construed in accordance with, the laws of the State of California, without
reference to conflict of laws.

Regulatory Information

The following sections provide information on this product’s compliance with government
regulations.

FCC Class B Compliance

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

1. Thisdevice may not cause harmful interference, and

2. This device must accept any interference received, including interference that may cause
undesired operation.

This equipment has been tested and found to comply with the limits for a Class B digital
device, pursuant to Part 15 of the FCC rules. These limits are designed to provide reason-
able protection against harmful interference in residential installations. This equipment
generates, uses, and can radiate radio frequency energy, and if not installed and used in
accordance with the instructions, may cause harmful interference to radio communica-
tions. However, there is no guarantee that interference will not occur in aparticular instal-
lation.

If this equipment does cause interference to radio or television equipment reception,
which can be determined by turning the equipment off and on, the user is encouraged to
try to correct the interference by one or more of the following measures:
* Reorient or relocate the receiving antenna.
» Move the equipment away from the receiver.
* Plug the equipment into an outlet on a circuit different from that to which the receiver is
powered.
e Consult the deder or an experienced radio/television technician for additional
suggestions.
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Note: Any changes or modifications to the equipment not expressly approved by the party responsible
for compliance could void your authority to operate such equipment.

Canadian Emissions Labeling Requirements

This Class B digital apparatus meets all requirements of the Canadian Interference-Causing
Equipment Regulations.

Cet appareil numérigue de la classe B respecte toutes les exigences du Réglement sur le matériel
brouilleur du Canada.

WEEE Directive

The following information is for EU-member states only:

The use of the symbol indicates that this product may not be treated as household waste. By
ensuring this product is disposed of correctly, you will help prevent potential negative
consequences for the environment and human health, which could otherwise be caused by
inappropriate waste handling of this product. For more detailed information about the take-back
and recycling of this product, please contact your supplier where you purchased the product or
consult.
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Manual GConventions

This manual uses the following conventions:

Example Description
File » Exit Click the File menu and click Exit
TriPad Thisformat representstitles of dialog

windows/boxes, nhames of menu options,
identifies program interface objects, such as
checkboxes, edit boxes, radio buttons, etc.

Temp Thisformat is used to enter various string
information (e.g., file and directory names) as
well as operator commands.

Note: Supplementary information that can have an affect on system operation, system performance,
measurements, or personal safety.

CAuTION: Notification that an action has the potential to adversely affect system operation, system per-
formance, data integrity, or personal health.

Waming: Notification that an action will result in system damage, loss of data, loss of warranty, or personal
injury.

Danger: UNDER NO CIRCUMSTANCES SHOULD THIS ACTION BE PERFORMED.

Screen Captures

This manual includes sample screen captures. Your actual screen can look dlightly different from
the sample screen due to the receiver you have connected, operating system used and settings you
have specified. Thisis normal and not a cause for concern.
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echnical Assistance

If you have a problem and cannot find the information you need in the product documentation,
contact your local dealer. Alternatively, request technical support using the QUESTIONS system
at the JAVAD GNSS World Wide Web site: www.javad.com

OEM DEALERS CONTACT LOGIN
RECEIVERS UPDATE OPTIONS NEWS PROFILE
ANTENNAS PRICES WEB CART
SOFTWARE ADVANCED EVENTS ORDERS

| ACCESSORIES PUBLICATIONS ARTS&SLIDES JNS QUESTIONS

Ask us questions and view our answers from over 20 highly qualified specialists
(including Javad himself). It is much better than e-mails, or phone calls

Return Material Authorization

Initially, the customer contacts support to report a problem. Please refer to support: Question
section on www.javad.com. If support determines the problem cannot be resolved over e-mail/
internet, it will authorize the return of the unit for repair or replacement, depending on the nature
of the problem.
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Chapter 1

INTRODUCTION

Based on the TRIUMPH Chip, SIGMA is afully integrated package ready for your demanding
jobs, offering precise and automatic performance beyond anything that you have experienced so
far.

An elegant, rugged, light, and hermetically sealed box accommodates all GNSS and Receiver
electronics, antennas, and up to 15 hours of rechargeable batteries and its sophisticated power
management system. The close proximity of our batteries with the electronic section helps the
batteries to absorb heat and function better in cold weathers. The batteries can be charged with
any power supply from 10 volts to 30 volts, which includes car, ship and airplane batteries
(Figure 1-1).

Figure 1-1. SIGMA Receiver

SIGMA can receive and processes multiple signal types (including the latest GPS L2C, GPS L5,
GLONASS C/A L2, and Galileo signals) improving the accuracy and reliability of your
measuring points and positions, especially under difficult jobsite conditions.

The GNSS component of SIGMA receivers means you can access the GPS (Global Positioning
System) satellites of the United States, the Galileo (an upcoming global positioning system
maintained and operated by Galileo Industries,) and the GLONASS (Global Navigation Satellite
System) satellites of the Russian Federation, increasing the number of satellites your receiver can
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detect, thus improving the accuracy of your measuring points, increasing productivity, and
reducing cost.

Several other features, including multipath mitigation, provide under-canopy and low signal
strength reception. The SIGMA receiver provides the functionality, accuracy, availability, and
integrity needed for fast and easy data collection.

1.1. Principles of Operation

Measuring with the right GNSS receiver can provide users accurate and precise positioning, a
requirement for any measuring project. This section gives an overview of existing and proposed
Global Navigation Satellite Systems (GNSS) and receiver functions to help you understand and
apply basic operating principles, allowing you to get the most out of your receiver.

1.1.1. GNSS Overview

Currently, the following three global navigation satellite systems (GNSS) offer line-of-site radio
navigation and positioning, velocity, and time services on a global, all-weather scale to any user
equipped with a GNSS tracking receiver on or near the Earth’s surface:

* GPS — the Global Positioning System maintained and operated by the United States
Department of Defense. For information on the status of this system, visit the US Naval
Observatory website (http://tycho.usno.navy.mil/) or the US Coast Guard website
(http://www.navcen.uscg.gov/).

* GLONASS - the Global Navigation Satellite System maintained and operated by the
Russian Federation Ministry of Defense. For information on the status of this system, visit
the Coordinational Scientific Information Center website (http://www.glonasscenter.ru/
frame_e.html).

» Galileo — an upcoming global positioning system maintained and operated by Galileo
Industries, a joint venture of several European space agencies/companies working closely
with the European Space Agency. Unlike GPS and GLONASS, thisis a civil endeavor
and is currently in the development and validation stage. For information on the status of
this system, visit the Galileo Industries website (http://www.galileo-industries.net).

Despite numerous technical differences in the implementation of these systems, satellite
positioning systems have three essential components:

» Space—GPS, GLONASS, and Galileo satellites orbit approximately 12,000 nautical miles
above Earth and are equipped with a clock and radio. These satellites broadcast ranging
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signals and various digital information (ephemerides, almanacs, time& frequency
corrections, etc.).

 Control — Ground stations located around the Earth that monitor the satellites and upload
data, including clock corrections and new ephemerides (satellite positions as a function of
time), to ensure the satellites transmit data properly.

e User — The community and military that use GNSS receivers to calculate positions.

1.1.2. Calculating Absolute Positions

When calculating an absolute position, a stationary or moving receiver determines its three-
dimensional position with respect to the origin of an Earth-Center Earth-Fixed coordinate system.
To calculate this position, the receiver measures the distance (called pseudoranges) between it and
at least four satellites. The measured pseudoranges are corrected for clock differences (receiver
and satellites) and signal propagation delays due to atmospheric effects. The positions of the
satellites are computed from the ephemeris data transmitted to the receiver in navigation
messages. When using a single satellite system, the minimum number of satellites needed to
compute a position is four. In amixed satellite scenario (GPS, GLONASS, Galileo), the receiver
must lock onto five or more satellites to account for the different time scales used in these systems
and to obtain an absolute position.

1.1.3. CGalculating Differential Positions

DGPS, or Differential GPS, is arelative positioning technique where the measurements from two
or more remote receivers are combined and processed using sophisticated algorithms to calculate
the receivers' relative coordinates with high accuracy.

DGPS accommodates various implementation techniques that can be classified according to the
following criteria

» The type of GNSS measurements used, either code-phase differential measurements or
carrier-phase differential measurements

* |If real-time or post-mission results required Real-time applications can be further divided
according to the source of differential data and communication link used.

With DGPS in its most traditional approach, one receiver is placed at a known, measured location
and is referred to as the reference receiver or base station. Another receiver is placed at an
unknown location and is referred to as the remote receiver or rover. The reference station collects
the code-phase and carrier-phase measurements from each GNSS satellite in view.
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* For real-time applications, these measurements and the reference station coordinates are
then built up to the industry standard RTCM — or various proprietary standards established
for transmitting differential data — and broadcast to the remote receiver(s) using a data
communication link. The remote receiver applies the transmitted measurement
information to its observed measurements of the same satellites.

 For post-mission applications, the simultaneous measurements from reference and rover
stations are normally recorded to the receiver’s internal memory (not sent over
communication link). Later, the data are downloaded to computer, combined, and
processed.

Using this technique, the spatially correlated errors — such as satellite orbital errors, ionospheric
errors, and tropospheric errors — can be significantly reduced, thus improving the position
solution accuracy.

A number of differential positioning implementations exist, including post-processing measuring,
real-time kinematic measuring, maritime radio beacons, geostationary satellites, and satellite
based augmentation systems (WAAS, EGNOS, MSAS). The real-time kinematic (RTK) method
is the most precise method of real-time measuring. RTK requires at least two receivers collecting
navigation data and communication data link between the receivers. One of the receiversis
usually at a known location (Base) and the other is at an unknown location (Rover). The Base
receiver collects carrier phase measurements, generates RTK corrections, and sends this data to
the Rover receiver. The Rover processes this transmitted data with its own carrier phase
observations to compute its relative position with high accuracy, achieving an RTK accuracy of
up to 1 cm horizontal and 1.5 cm vertical.

1.1.4. Essential Components for Quality Measuring

Achieving quality position results requires the following elements:

» Accuracy — The accuracy of a position primarily depends upon the satellite geometry
(Geometric Dilution of Precision, or GDOP) and the measurement (ranging) errors.

— Differential positioning (DGPS and RTK) strongly mitigates atmospheric and orbital
errors, and counteracts Selective Availability (SA) signals the US Department of Defense
transmits with GPS signals.
— The more satellites in view, the stronger the signal, the lower the DOP number, the
higher positioning accuracy.

» Availability — The availability of satellites affects the calculation of valid positions. The
more visible satellites available, the more valid and accurate the position. Natural and
man-made objects can block, interrupt, and distort signals, lowering the number of
available satellites and adversely affecting signal reception.
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* Integrity — Fault tolerance allows a position to have greater integrity, increasing accuracy.
Several factors combine to provide fault tolerance, including:

— Receiver Autonomous Integrity Monitoring (RAIM) detects faulty GNSS satellites and
removes them from the position calculation.

— Five or more visible satellites for only GPS or only GLONASS; six or more satellites for
mixed scenarios.

— Satellite Based Augmentation Systems (WAAS, EGNOS, etc.) creates and transmit,
along with DGPS corrections, data integrity information (for example, satellite health
warnings).

— Current ephemerides and almanacs.

1.2. Getting Acquainted

SIGMA is a 216-channel GNSS receiver with internal batteries, up to two RS232 data portst, up
to two RS422 ports, CAN, USB, Ethernet capability, an interface for controlling and viewing data
logging (TriPad), an optional internal UHF radio modem, a Bluetooth® wireless technology
module, and an optional GSM module.

1.2.1. SIGMA Receiver

The SIGMA receiver’s advanced design reduces the number of cable required for operation,
allowing you to measuring more reliably and efficiently. The casing allocates space for two
rechargeable batteries, SIM card dot, a Bluetooth® wireless technology module, a multi-system
receiver board, and a radio modem.

SIGMA comes in one of the following configurations:

« with an UHF radio modem

» with aGSM module

» with an UHF radio modem and a GSM module
 without a radio modem and a GSM module

1. Second serial port is available in case if UHF and/or GSM modem option is not selected. If
there are two (UHF and GSM modems together) modems only one seria port is available.
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TriPad
The TriPad is the receiver’s minimum interface used to display and control data input and output
(Figure 1-2).

On/Off

FN

button button

STAT REC

LED LED

Figure 1-2. SIGMA TriPad

The STAT (Status) LED displays the number of tracked satellites.

When the receiver is on and no satellites are tracked, the STAT LED will blink red.

When satellites are tracked, the STAT LED will produce one blink for each tracked
satellite (green for GPS, orange for GLONASS).

The On/Off (power) button turns the receiver on and off.

Pressing the FN button for less than one second switches the receiver between different
information modes (normal and extended information), or between static and dynamic post-
processing modes, depending on the receiver’s configuration.

18

During the first second of pressing the FN button, the REC LED is orange.

Pressing the FN button for more than one and less than five seconds will start/stop data
recording.

During data recording the REC LED is green or orange.

If the REC LED is red, the receiver has run out of memory, has a hardware problem, or
contains an improper OAF (see “Option Authorization File (OAF)” on page 21 for more
information on OAFS).

The REC LED blinks green or orange each time data is written to the internal receiver's
memory.

Each time you turn off or on data recording, either a new file opens or data appends to a
particular file. See “Always Append to the File parameter” on page 36 and “Files Creation
Mode parameter” on page 36 for information on setting this function.

Pressing the FN button for more than five and less than eight seconds will turn the baud
rate of serial port A to 9600. After about five seconds of pressing the FN button, the REC
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LED becomes red. Release the FN button while the REC LED isred (during the next three
seconds).

* Pressing the FN button for more than eight seconds has no impact.

After loading new firmware or clearing the receiver’'s NVRAM, the receiver checks its internal
file system. During this operation, the REC LED flashes orange, and the file system is not
accessible for CDU (control display unit) applications or for data recording. This operation may
require from fractions of a second to several minutes, depending on the circumstances and the
amount of internal memory.

Data and Power Ports

The SIGMA receiver can be equipped according customer’s need. The SIGMA receiver can have
the following ports (Figure 1-3 on page 19):

Power — up to two ports; used to connect the receiver to an external power source. This
port can also be used to charge the batteries. The body of the connector on the
corresponding cableisred.

Serial — up to two; used for communication between the receiver and an externa device.
The body of the connector on the corresponding cable is green.

Ethernet (optional) - used to connect the receiver to local network. The body of the
connector on the corresponding cable is gray.

USB (optional) — used for high-speed data transfer and communication between the
receiver and an external device. The body of the connector on the corresponding cable is
black.

Event Marker (optional) — up to two event marker inputs;
1 PPS (optional) — up to two 1PPS outpuit;
The external GNSS antenna connects to the TNC external antenna connector (optional).

USB Serial
Power 1
Ethernet
Power 2
1PPS
Event
External Antenna Gonnector Marker

Figure 1-3. SIGMA Ports. Front side optional configuration

19
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Cables
SIM card
door
External
Frequency
1/0
GSM
Antenna
Event Marker 1PPS Connector
Figure 1-4. SIGMA Ports. Back side optional configuration
1.2.2. Gables

The SIGMA receiver package includes standard communication and power cables for configuring
the receiver and providing a power source to the receiver.

Receiver-to-computer RS232 serial cable — connects
the receiver’s serial port and an external device :
(hand-held controller or computer)

p/n 14-578103-01

Receiver-to-SAE power cable — connects the :
receiver’s power port and the power supply’s SAE \

connector or the extension cable's SAE connector
p/n 14-578101-01

SAE-to-SAE cable extension — connects SAE
connectors over longer distances
p/n 14-578102-01

Power supply with SAE connector
p/n 22-570101-01

20
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Literature
Power/charger cable
p/n 14-508052-01
Power/charger cable
p/n 14-508053-01

1.2.3. Literature

SIGMA literature, including manuals and other product information are available on the JAVAD
GNSS website (http://www.javad.com):

» SGMA Operator’s Manual
 Functional specifications

1.2.4. Storage Precautions

1. Always clean the instrument after use. Wipe off dust with a cleaning brush, then wipe off
dirt with a soft cloth.

2. Storein alocation with atemperature of -20° - +35°C, and no exposure to direct sunlight.

3. Useaclean cloth, moistened with a neutral detergent or water, to clean the receiver. Never
use an abrasive cleaner, ether, thinner benzene, or other solvents.

4. Always make sure the instrument is completely dry before storing. Dry the receiver with a
soft, clean cloth.

1.3. Option Authorization File (0AF)

JAVAD GNSS issues an Option Authorization File (OAF) to enable the specific options that
customers purchase. An Option Authorization File allows customers to customize and configure
the SIGMA receiver according to particular needs, thus only purchasing those options needed.

Typically, all SIGMA receivers ship with atemporary OAF that allows the receiver to be used for
a predetermined period of time. When the receiver is purchased, a new OAF activates desired,
purchased options permanently. Receiver options remain intact when clearing the NVRAM or
resetting the receiver.
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Introduction
Option Authorization File (OAF)
Storage Precautions

The OAF enables the following kinds of functions. For a complete list of available options and
details, visit the JAVAD GNSS website (http://www.javad.com) or consult your dealer.
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Memory (standard O MB)

Updaterate 1, 5, 10, 20 Hz, or 100 Hz

RTK at 1 Hz, 5Hz, 10 Hz, 20 Hz, or 100 Hz
RTCM/CMR Input/Output

Event marker

Advanced multipath reduction

Wide Area Augmentation System (WAAS) and European Geostationary Navigation
Overlay Service (EGNOS)

Receiver Autonomous Integrity Monitoring (RAIM)
1 PPS (Pulse-Per-Second; atiming signal)



Chapter 2

PRE-MEASURING
PREPARATION

Before beginning to measuring with the SIGMA receiver, the following software needs to be
installed and configurations need to be applied:

* Install receiver configuration software. See “Installing JAVAD GNSS Software” on page
23.

Install the optional SIM card. See “Installing the Optional SIM Card” on page 25.

Charge the batteries. See “ Charging the Batteries’ on page 26.

Enable power source settings. See “Power Management” on page 27 and “Powering the
Receiver” on page 30.

Collect aimanacs and ephemerides. See “ Collecting Almanacs and Ephemerides’ on page
35.

2.1. Installing JAVAD GNSS Software

Use the following software programs for configuring and maintaining the receiver:
e Trivu
* ModemVU

This software is available on the JAVAD GNSS website. If downloading the program(s) from the
website, extract the program’s files into a folder on your hard drive. The following sections
describe installing this software, and other sections throughout the manual describe using this
software with the receiver.
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Pre-measuring Preparation
Installing JAVAD GNSS Software
Installing TrivVU

2.1.1. Installing TriVU

TriVU™ is a comprehensive Windows® software product designed for controlling GNSS
receivers developed by JAVAD GNSS.

Note: Refer to the TriVU Software Manual for full details on installing and using TriVU Software.

1.

5.
6.

If downloading the program from the website, extract the program files into a folder on
your hard drive.

Navigate to the location of the TriVU program and double-click the Setup.exe icon.

Follow the on-screen installation instructions. Click Next to continue, Back to get back to
previous step, or Cancel to quit the installation.

Keep the default installation location or select a new location.
Click Finish to complete the installation.
If desired, create a shortcut on the computer’s desktop for quick accessto TriVU.

To uninstall TriVU:

1.
2.

Navigate to the location of the TriVU program and double-click the Setup.exe icon.
Follow the on-screen installation instructions.

2.1.2. Installing ModemVU

ModemVU™ is a Windows® application is a configuration program for the radio modem inside
the receiver. ModemV U is available from the JAVAD GNSS website.

Note: Refer to the ModemVU Software Manual for full details on installing and using ModemV U

1.

5.
6.

Software.

If downloading the program from the website, extract the program files into a folder on
your hard drive.

Navigate to the location of the ModemV U program and double-click the Setup.exe icon.

Follow the on-screen installation instructions. Click Next to continue, Back to get back to
previous step, or Cancel to quit the installation.

Keep the default installation location or select a new location.
Click Finish to complete the installation.
If desired, create a shortcut on the computer’s desktop for quick accessto ModemVU.

To uninstall ModemV U use the Sart menu on your computer:

1.
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Pre-measuring Preparation
Installing the Optional SIM Card
Installing ModemVU

2. Follow the on-screen installation instructions.

2.2. Installing the Optional SIM Card

The SIM card provides telephony communication for data transfer between two GSM-capable
receivers. The SIM card can be purchased at your local cellular phone supply store. Once
installed, the card generally remains installed.

The SIM card must support Circuit Switched Data to communicate directly between receivers.
The SIM card must have GPRS support to communicate with a GPS Network | P address.

Note: Both the Base and Rover receivers must have a SIM card installed (supporting Circuit Switched
Data) and have subscriptions to the same service provider for proper communication.

Toinstall the SIM card:

1. Ensurethereceiver isturned off.

2. Opensmall SIM card door on the back side of the case screwing off 2 self taping screws.
SIM card

Figure 2-1. SIM card Installation

3. Carefully insert the SIM into the SIM card holder, label side down, and push it forward to
lock it well.

4. Closethe SIM card door.
Note: Do not forget to attach the GSM antennato GAM antenna connector!
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Pre-measuring Preparation
Charging the Batteries
Installing ModemVU

2.3. Charging the Batteries

Caumon: Risk of explosion if battery is replaced by an incorrect type. Dispose of used battery according
to the instructions.

Before beginning to work, fully charge the batteries for maximum operating time. An
approximately 6-hour charge cycle will fully charge the batteries; the batteries will charge
simultaneously.

The batteries can not be overcharged.

Note: The batteries are shipped from the factory with 40% of power. Fully charge the batteries before
measuring.

The Li-lon batteries used in the battery packs should run at no less than 80% capacity after 500
charging cycles. These batteries do not need to be drained before recharging.

DangerR: NEVER ATTEMPT TO OPEN THE CASING OF THE DETACHABLE BATTERIES! LITHIUM-ION
BATTERIES CAN BE DANGEROUS IF MISHANDLED!

Danger: DO NOT INCINERATE OR HEAT BATTERY PACK ABOVE 212 DEGREES FAHRENHEIT (100
DEGREES CELSIUS). EXCESSIVE HEAT CAN CAUSE SERIOUS DAMAGE AND POSSIBLE
EXPLOSION.

DANGER: THE BATTERIES (OR BATTERIES INSTALLED) SHALL NOT BE EXPOSED TO EXCESSIVE HEAT
SUCH AS SUNSHINE, FIRE OR THE LIKE.

Waming: Do not attempt to open the battery pack.

Waming: Do not disassemble the battery pack.

Waming: Do not charge in conditions different than specified.
Waming: Do not use other than the specified battery charger.
Waming: Do not short circuit the battery pack.

Waming: Do not crush or modify the battery pack.
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Pre-measuring Preparation
Power Management
Power supply requirements

2.3.1. Power supply requirements

The socket-outlet shall be installed near the equipment and shall be easily accessible.

A single external power supply with 5 pin ODU connector or SAE connector is necessary to
operate SIGMA. If external power supply has only SAE connector, Receiver-to-SAE power cable
shall be used. The external power supply needsto be Listed for US and Certified for EU countries,
it needs also to be a Limited Power Source and rated for Outdoor Use and have an output rated for
10...30 V DC, 5A. This may not be the same range as other JAVAD GNSS products with which
you are familiar.

cavmon: To avoid the introduction of hazards when operating and installing, before connecting of the
equipment to the supply, make sure that the supply meets local and national safety ordi-
nances and matches the equipment’s voltage and current requirements.

Caumion: Never attempt any maintenance or cleaning of the supply while plugged in. Always remove
supply from AC power before attempting service or cleaning.

Waming: /I the voltage supplied is below the minimum specification, the receiver will suspend operation. If the
voltage supplied is above the maximum specification, the receiver may be permanently damaged,
voiding your warranty.

Make sure cords are located so that will not be stepped on, tripped over, or otherwise sub-
jected to damage or stress. Do not operate equipment with a damaged cord or plug —
replace immediately. To reduce the risk of damage to the equipment, pull by the plug body
rather than the output cord when disconnecting the equipment.
Do not operate the supply if it has received a sharp blow, been dropped, or otherwise dam-
aged. Do not disassemble the supply.

Waming: Before connecting the external power source and the receiver, make sure that the power source

matches the receiver’s voltage and current requirements.

2.4. Power Management

JAVAD GNSS's TriVU software provides an interface for various configuration, monitoring, and
management functions for the receiver.

For power management of the receiver, TriVU enables the power source, enables the charging
mode, and displays the current voltage for the batteries.

1. Connect your receiver and computer. See “Connecting the Receiver and a Computer” on
page 32 for this procedure.
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Pre-measuring Preparation
Power Management
Power supply requirements

2. Start TriVU. Select the COM port and click Ok (Figure 2-2).

¥4 select Server and Receiv... |E|E|

1 - Select Server Add Server...
|LServer | addIPRCY I

GRS

2 - Get list of receivers from Server-GPS |

3 - Select Receivers or prezs OK to connect

COM3:115200:1
CORM1:115200:1

Selec! ok | Cancel | 7

Figure 2-2. Connection Parameters
3. Once connected, click the Configuration » Receiver. Open the General tab (Figure 2-3).

¥4 Receiver configuration |Z||§|E|

General lMinPad I Positinning] Base ] Rover ] Ports ] Event ] F\dvanced]
Elewation mask {d) Power management,

! Power Voltages (wolks)
Terminal Elv. Mask: an Wy P = ,—
Ankenna Antenna Skaktus On Board:

™ Internal ch
Current Input: S Ak - | || Battery A

* Extrenal Mode:

™ auto Exk.DiC Status: Batkery B:

Temperature (Celsius degrees)
Board kemperature: Zur Amp):

Power output modes Turn onjoff Slak

[+ Enable Low Power Made

17171

O | Exit | Save | Refreshl |Set all parameters to defaults|
|

Figure 2-3. General Tab
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Pre-measuring Preparation
Power Management
Power supply requirements

4. Select the Power Mode drop-down list to set the desired power source. Current Mode
displays the current power source; if using the cradle, it will show “extbat.”

Power

Mode: Auto ~7
ko

Figure 2-4. Select Power mode

» Auto — receiver automatically selects the power source
* Mix —the batteries will discharge amost simultaneously

* Battery A — both batteries will discharge in sequence: first A, then B, A, B, and so on. In
this case, battery B will last 1 to 2 hours longer.

« Battery B — both batteries will discharge in sequence: first B, then A, B, A, and so on. In
this case, battery A will last 1 to 2 hours longer.

5. Select the Charger Mode drop-down list to set the desired charger mode.
» Auto — receiver will automatically detect and charge both batteries.
 Off —receiver will not charge batteries.

6. Select the Ports drop-down list to set power output on the serial ports.

* On — the power board delivers voltage on pin one of all serial port connectors when the
receiver isturned on. If the receiver is turned off, there will not be any power on the ports.

 Off —the power is absent, even if the receiver is on.

» Always — the power board delivers voltage on pin one of al serial port connectors, even if
the receiver is off.

7. Select the Sots drop-down list to set power output on internal slots.
* On-—all dots have power if the receiver isturned on.
» Off —internal slots do not have power, even if the receiver is turned on.
» Always—internal slots have power, even if the receiver isturned off.
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Pre-measuring Preparation
Powering the Receiver
Power supply requirements

8. View the \oltages information (Figure 2-5).

Voltages (volks)

External: I—
On Board: I—
Battery A: I_
Battery B: I—
Changer: I_

I_

Figure 2-5. View Voltages Information

External — displays the external power supply’s voltage.

On Board — displays the voltage drawn by the receiver board.

Battery A —displays the voltage of battery A.

Battery B — displays the voltage of battery B.

Charger — displays the charger’s output voltage during battery charging.

On Ports — displays the voltage output on pin one of all serial ports connectors.

2.5. Powering the Receiver

When powered from the internal batteries, the receiver will constantly switch from one battery to
the other, maintaining a difference of 0.4 V between the batteries.

outlet cable
S

AC outlet /\'ﬁ

To PWR marked port

Receiver-to-SAE cabl
S eceiver-to-SAE cable

Power supply

1/SAE connector
e

Figure 2-6. Powering SIGMA
To check the status of the internal batteries, view the BAT LED on the receiver’s front panel.
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Powering the Receiver
Turning On/Off the Receiver

» Check the BAT LEDsfor battery status. If the receiver is on and uses the battery power the
BAT LED:

— A solid green light indicates greater than 90% charge.
— A solid orange light indicates an intermediate charge.
— A solid red light indicates less than 15% charge.
—No light receiver is off.

By battery charging if the receiver is on and DC power supply is connected the BAT LED flashes
every second. The LED light indicates the same as described above.

If the battery is full charged and the receiver is connected to DC power supply the BAT LED is
solid green.
To charge the receiver internal batteries, take the following steps:
* Plug the Receiver-to-SAE cable’s 5-pin connector into the power port of the receiver
(labeled PWR).
Connect the opposite end of this cable with the battery charger’'s SAE connector.
Plug the appropriate end of the power supply-to-outlet cable into the battery charger.
Plug the other end of this cable into an AC outlet.

Turn off the receiver by pressing and holding the power button for more than one and less
than four seconds.

» Leave overnight.

2.5.1. Turning On/Off the Receiver

To turn ON the receiver, press and hold the power button until the LEDs briefly flash. To turn OFF
the receiver, press and hold the power button for more than one and less than four seconds (until
both the SAT and the REC LEDs are off).

This delay (about 1 second) will prevent the receiver from being turned off by mistake.
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Establishing a Wireless Connection

2.6. Connecting the Receiver and a Computer

JAVAD GNSS TriVU software provides an interface for various configuration, monitoring, and
management functions for the receiver.

To configure, manage files, or maintain the receiver, connect the receiver and a computer using
one of the following methods and start TriVU:

* aBluetooth®-enabled external device (computer/controller)

» an RS232 cable and a computer/controller

» aUSB cable and a computer/controller with the JAVAD GNSS USB driver installed
Once you have established a connection between the receiver and the computer/controller, you
will be able to configure the receiver and its components, send commands to the receiver,

download files from the receiver’s memory; aswell as, upload new firmware, upload an OAF, and
upload configuration filesto areceiver, using TrivVU.

2.6.1. Establishing a Wireless Connection

The SIGMA receiver contains Bluetooth® wireless technology that allows file transfer and
synchronization between the receiver and any other external device that supports Bluetooth®
wireless technology; for example, an IPAQ, or a computer with USB-to-Bluetooth® adapter or
PCMCA-to-Bluetooth® adapter installed.

SIGMA and external device connection procedure varies slightly depending on the type of
external device used. In general, the connection procedure is as follows:

Note: Refer to your Bluetooth®-enabled external device documentation for more detailed connection
information.

1. Turn on a Bluetooth®-enabled external device and your receiver. The default external
device mode is Master; the receiver’s Bluetooth® module mode is Slave.

2. Instruct the external device (Master) to search for the receiver (Slave).

3. Once the Master device detects the receiver, use the procedure described in the external
device's documentation to connect it with the receiver.

4. Connect to the desired configuration software (TriVU).
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Connecting the Receiver and a Computer
Establishing an RS232 Cable Connection

2.6.2. Establishing an RS232 Cable Connection

1. Using the RS232 cable, connect the serial port of your computer (usually COM1) to the

receiver’s seria port A.
2. Pressthe power buttons on the receiver and computer to turn them on.

3. Connect to the desired configuration software (TriVU).

2.6.3. Establishing a USB Cable Connection

Make sure the computer has JAVAD GNSS’s USB driver installed (available from
www.javad.com) before continuing.
1. Usingthe USB cable, connect the USB port on the receiver to a USB port on the computer.
2. Pressthe power buttons on the receiver and computer to turn them on.
3. Connect to the desired configuration software (TriVU).

E Select Server and Receiy... @@
1 - Select Server Add Server...
|LServer ~| addIPRCY

Get lizt of receivers from Server-GPS |

2-
3 - Select Receivers or prezz OF, to connect
COM3:1152001
COR1:115200:1
Ok | Cancel |

Figure 2-7. USB Connection
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Bluetooth® Module Configuration
Establishing a USB Cable Connection

2.7. Bluetooth® Module Configuration

To access the Bluetooth® wireless technology module:

1. Connect computer and the receiver, as described in “Connecting the Receiver and a
Computer” on page 32.

2. Start TriVU. Select the COM port and click Ok (Figure 2-2).

L7 & Select Server and Receiy... E|E| Ia

1 - Select Server 4Add Server..
Y | Lserver +| 4ddIPRCY I
-#

2 - Get list of receivers from Server-GPS |

3 - Select Receivers or prezz OF, o connect

COM3115200:1
COM1:115200:1

Seler OF. | Cancel | 7

Figure 2-8. Connection Parameters

3. Click Configuration » Receiver (Figure 2-9).
| Confgration | .

Sike Zhrl+1
Sek Targek Position Cerl+T

Set Satellike Time

Figure 2-9. Configuration->Receiver

4. Inthe Portstab select the BLT subtab (Figure 2-10).

« Name - The name of the receiver's Bluetooth® module. Here the user can enter an
arbitrary string comprising up to 14 characters.
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Pre-measuring Preparation
Collecting Almanacs and Ephemerides
Establishing a USB Cable Connection

* PIN - Personal Identification Number (PIN) of the Bluetooth® module. The user can enter
up to 16 characters.

BLT ]

Mame : | JavAD G35 Pin : | 1234

Figure 2-10. BLT subtab

5. Click Apply, and then Exit.

6. Click File » Disconnect, and then File » Exit to quit TriVU. Disconnecting before exiting
ensures proper port management.

2.8. Collecting Almanacs and Ephemerides

Each satellite broadcasts a navigation message that includes the ephemeris parameters of the
satellite, the almanac, and various other information. The ephemeris parameters describe the
orbital motion of the satellite and are used to predict itslocation/trgjectory. The almanac gives the
approximate orbit for the transmitting satellite and all other satellites in the same system only.

* GPS and GLONASS satellites broadcast ephemeris data cyclically, with a period of 30
seconds.

» GPS satellites broadcast almanac data cyclically with a period of 12.5 minutes,
GLONASS satellites broadcast almanac data cyclically with a period of 2.5 minutes.

If the receiver has an almanac, you can considerably reduce the time needed to search for and lock
on to satellite signals. The receiver regularly updates the amanac and ephemerides and stores the
most recent versions in its Non-Volatile Random Access Memory (NVRAM).
1. Set up thereceiver in alocation with aclear view of the sky.
2. Turnon thereceiver.
3. Wait for about 15 minutes while the receiver collects complete almanac and ephemeris
data from the satellites.

You will need to collect or update the almanac and ephemerides under the following
circumstances:
* |If the receiver has been off for along time.

* If the last known receiver position, stored in the NVRAM, is different from the present
position by several hundred kilometers.

» After loading a new OAF.
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Imanacs and Ephemerides
g a USB Cable Connection

Note: If 15 minutes have passed and the receiver does not lock on to satellites, clear the NVRAM.
* After loading new firmware.
* After clearing the NVRAM.
 Before measuring.
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Chapter 3

CONFIGURATION

Both Base and Rover receivers must be configured according to the desired measuring method.

* In applications where real-time positioning results are required, the Base receiver provides
the correction information needed to properly calculate the location of the Rover receiver.
A Base station is normally set up over a known point and collects GPS/GLONASS data
from satellites. As the receiver picks up satellite data, it measures the carrier and code
phases to accurately compute and verify its location. Then, the receiver transmits this
information viaradio (UHF or GSM) to the Rover receiver.

» The Rover receiver applies correction information from the Base station to its current
location to accurately calculate one or more points. Rovers are mobile GNSS receivers on
ameasuring pole or bipod that compares the information from the Base station to the data
it logs from satellites and applies correction algorithms to accurately calculate a new
point.

* In applications intended for post-processing, the receivers typically log code phase and/or
carrier phase measurements separately from common satellites and during the same time
interval. This data is then processed using post-processing software (for example, Justin).

When configuring receivers for RTK measuring, use the following list to ensure the receivers are
properly set up:
 Perform pre-measuring preparation as described in Chapter 2.
» Configure one receiver as an RTK Base station and the other receiver as an RTK Rover.
See “Configuring the Receiver” on page 50.
» Configure the communication data link for transmitting and receiving corrections.

» For amodem, see “Configuring the Internal UHF modem” on page 40.
» For aGSM module, see “Configuring the GSM module for Point-to-Point radio link” on
page 41 and “ Configuring the GSM module for Internet access’ on page 44.
 Set up the Base receiver over a known point to begin collecting static observation data and
transmitting corrections. Set up the Rover receiver to begin collecting RTK data. See
“Receiver Setup” on page 69 for more information.

When configuring receivers for post-processing measuring, use the following list to ensure the
receivers are properly set up:

37



Configuration
Configuring the Internal/External UHF Modem/GSM Module

 Perform pre-measuring functions as described in Chapter 2.

» Configure one receiver as a Base station and the other receiver as a Rover. See
“Configuring the Receiver” on page 50.

 Set up the Base receiver over aknown point to begin collecting static observation data. Set
up the Rover receiver to begin collecting static or kinematic observation data. See
“Receiver Setup” on page 69 for more information.

3.1. Configuring the Internal/External UHF Modem/GSM
Module

ModemVU is JAVAD GNSS's configuration utility for modems embedded in JAVAD GNSS
receivers. ModemV U provides the following functions:

» Connecting a computer to an integrated UHF modem via a serial port or Bluetooth®
wireless technology.
* Displaying information about the radio modem installed in the receiver.
» Programming the radio modem’s settings.
 Loading the new modem firmware.
See the ModemVU Software Manual available on the JAVAD GNSS website for details on

configuring the receiver with an internal UHF modem and/or GSM radio modem, or an external
UHF modem.

For JAVAD GNSS receiver, the integrated UHF radio modem provides TX/RX communications
between a Base and Rover. To configure an UHF modem/GSM modul e, have the following ready:
o Computer running Windows®;
* ModemVU Software installed on the computer;
* A serid cable;
1. Connect the computer and receiver/HPT 435. Turn on the receiver/HPT 435.
2. Start ModemVU.
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Configuring the Internal/External UHF Modem/GSM Module

3. Select theradio type your receiver has/ HPT 435 (Figure 3-1), and click OK:

"~ Options

| General

Triumph 1% Internal Radio [] ‘
HPT435 [
HPT402 ]
ALPHA [
GlSmore []
SIGMA

Figure 3-1. Options window

« SGMA - for theinternal UHF and/or GSM modem;
o HPT 435 - for the external HPT 435 UHF modem.

Note: Notethat it is possible to use an external modem only if internal either UHF or GSM modem is

not built in.
4. Select the COM port the receiver / the HPT 435 is connected to (Figure 3-2 on page 39).
Click Connect.
“ Connection ...
Fort's setting
COMI v
[Connect] | cancel |

Figure 3-2. Connect to ModemVU
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Configuring the Internal/External UHF Modem/GSM Module
Configuring the Internal UHF modem

If the SGMA is selected...
In the Connecting to device dialog window select the following:
* To set up the UHF modem select ON in the Radio drop-down list box, then click Apply
and Connect Radio.

* To set up the GSM module select Save, Master or GPRS in the GSM drop-down list box,
then click Apply and Connect GSM.

» Savefor base receiver;
* Master for rover receiver;
» GPRSfor set up General Packet Radio Services (GPRS) and connect receiver to Internet.

3.1.1. Configuring the Internal UHF modem

Note: To comply with RF exposure requirements, maintain at least 20 cm between the user and the

UHF modem.
1. Onthe Radio Link tab, set the following parameters (Table 3-1) and click Apply (Figure 3-
3 on page 4l).
Table 3-1. Receiver Parameters for the Radio Link Tab
Parameter Base Receiver Rover Receiver
Protocol Select the Simplex Transmitter Select the Simplex receiver protocol
protocol

For both Base and Rover receivers the protocol type must be the same.

Frequency Set the frequency in band 406.1-470 MHz with 6.25 kHz channel spacing.
For both Base and Rover receivers the frequency must be the same.

Output power Select the transmission power for | n/a
the radio modem.

Modulation type Specifies a modulation scheme that will be used by your modem.
DQPSK isrecommended.
For both Base and Rover receivers the modulation type must be the same.

Link Rate Thelink rateis selected automatically

Link Space For both Base and Rover receivers the link space must be the same.
Forward Error Correction | Enable Enable

Scrambling Enable Enable
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Configuring the Internal/External UHF Modem/GSM Module
Configuring the GSM module for Point-to-Point radio link

Figure 3-3. Radio Link tab
2. When finished, click File » Disconnect.

3.1.2. Configuring the GSM module for Point-to-Point radio link

Note: To comply with RF exposure requirements, maintain at least 20 cm between the user and the
GSM modem.

1. Onthe General tab, set the following parameters (Table 3-2) and click Apply (Figure 3-4
on page 42). In this tab modem and service status and possible errors are displayed.

Table 3-2. Receiver Parameters for the General Tah

Parameter Base Receiver Rover Receiver

Mode Slave Master
PIN Enter a Personal Identification Number (PIN) if required.
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