G3

Narrow band
Mobile Radiomodem
Installation Guide
Version 0.05
(Preliminary)

The entire contents of this manual and the Radio Installation Software
described in this manual are copyright 2004 by DATARADIO Inc.

Copyright DATARADIO INnc.
Sept, 2004

Part no.: 122 20130-005



Table of Contents

1. PRODUCT OVERVIEW ...ttt e e st e e st ste e s te e s ate e s s be e sateesabeaeaaeesabeeesseesateesaseesareessneesans 6
R R N = 1T = 0 A 6 0] = N = 6
1.2  GENERAL DESCRIPTION ....uueeiiiteieeeireseisseessstesesasssesssasseesaassesesasssesssasssesasssesesassssessssesesasssesssasssssssssesesasssesesnsens 6

2t R = | (1 =R 7
122 CONFIQUIALTION....cctiieeieite ettt sttt bttt b e e b e bbb s e b e e b e e bt s b et e bt eb et e bt s b e e e be s b e e bt 7
1.3 FACTORY TECHNICAL SUPPORT ......uuttteiitteeeeitteeeeessseeesisseessastesesasssesssasseesasstesesassssesssesesasssesssasssesssssesesssssesesnsens 8
1.4 PRODUCT WARRANTY .oottiiiteieitteietesesseeessesessessssessssesassessssesssessasesssessssessssessssessnsessssessnsessnsessnsessnsesssessnsesssens 8
T == = 1N = Y= Nl Y = = 8
IR T R = o (o VA = = T OO OO OSOUP USROS 8
G I B 1= Y021 N 9

2 1 1S I N I 1 ]\ TR 9

2.1 PLANNING THE INSTALLATION .. .tttiieititteiiteeeeiteeesastseeesasseeesasseeesaasseessansesassssesesanssesesasssssssssesesansssessnsssesssssesesans 9
pZa S R V= V1= ST R 9
N A W oo {0 o WSRO 9
A RS T Or= o 1) o= 11 o U TSROSO 9

2.2 WVARNINGS ....otiiiitiiee ettt e e ettt e e seteee e e atteeeeeseee e s baeeeaasteeesaaseeeesaseeeaastesesasseeeesaseeeaanstesesasseeessnsanesasteeesannenessnsanans 10
WA R =l = o = VAo N1 o SR 10
2.2.2 Interference With VENICUIAr ElECITONICS........cccviiiiieeitie ettt ettt et e et e e be e e sreeebeeens 10
2.2.3  SECUIE MOUNEING ..eeveeteeutieiesteseesee st esseeaeseesseesseesseesteessesssesseesseesseeseanseesseaseenseenseensesnsesseesaeesseesseansen 10
224  EXPIOSIVE ENVIFONIMIENES ......oeiiieiiieiieesiee st eteeteeteeste e te e e estesseesaaesaeesseesssanseessesseasseenseentesnsesseesaeesseesseennen 10
2.25 Installation in vehicles powered by liQUEfied Qas. .........cccvveie e 10

S T = N (oY O 1N SR 11
2.3.1 Recommended tOOIS and SUPPIIES .......eeiveeie ettt et sre e 11
2.3.2  Physical MoUNtiNG Of G3..........oiuiiieiieie ettt s e re e sr e e e ae e eae e be e te e teentessaesaeesreesneennas 11

2.4 ELECTRICAL INSTALLATION ..eiiiittieeeitteteeateeesstaeeeassteeesasesesssseeaaassesesasssssssnsssesanssesesasssssssnsssesasssesesassssessnsenes 12
2.4.1  EIECHTCAl FEQUITEIMENES.....cui ettt ettt e sttt e e s ae e sae e s te e e e eaeeese e seenbeenteentesseesreesreesneennan 12
2.4.2 ROULING Of POWEE CADIE.........ecieieie et te et e et e et eeae e s te e be e beentesnaesaeesreesneennas 12

2 T A NV 1= N NSRS 13
25.1 Recommended tOOIS and SUPPIIES ....c..eeiveeie ettt et sre e 13
28N - o oo TSR 14
2.5.3  ANENNA INSEAIHALION......ccccvieeiee ittt e et e e e et e et e e e beesabeeesbeesabeseaseesabesenseesnbesensaeenbesans 15

2.6. COMPLETING THE PHY SICAL INSTALLATION. «..vtiieittieeeitieeeeeteeeesreeesessseeeseaseeessssesesasssssesasssesssnsesesansssessnnnns 15

2.7. CHECKING OUT NORMAL OPERATION .....uutiieietieeeiteeeeassreeesasseesssseeesasssesesasssssssssesesasssssesassssssssssesassssessnnnes 15

3. OPERATING DESCRIPTION ...ttt ittt ettt ettt e tteesbe e s eteesbe e s eaeesabessebeesnbessseesabessseesabesenseesasens 16
G T I = (0 N A Y = N S O 16
3.2 DTE PORT INTERFACE .....cctteeeiteeeeeetteeeeeteeeesbeeesasstesesesseeessbeeesasstesesasssesssbesesaastesesasseesssnbanesanstesesasnenessrenes 17

321 RS232INterface SGNal LEVEIS. ..ottt 17

4, TROUBLE-SHOOTING AND TESTING .....oo ittt ettt ste et steeeaee e srtesesee s sraeessee s sraessneeesaaeeeneeesnes 18
4.1 EQUIPMENT REQUIRED ....uuttiiiiiiiiiiittreetiessiesisrssttesssesisssssssssssessssssssesssessssssssesssssisssssssssessissssssssssesssessssssssesns 18
A = ¥ N Lo I =11 =TSSP 18
4.3 ADDITIONAL TEST DETAILS .. uutiieiittieeeiteeeeeitteeesitteeeesteeesaasseeesaaaeeeaasteeesassesesassesessstesesansssessasseessssesesanssseesnnens 20

4.3 1 TX DEBVIALION ....cctieieei ettt e et s e e ettt e st e e e ate e sabeeeaae e shaeeebaeesheeeasseessseebeeessaeeseeesseeensesessaensenans 20
4.3.2 GRS T ..ttt st e e s e e e —e e be e eate e shaeeehee e ahaeeaateeahaeeabeeeahaeeabeeeahaeebeeearaeenteeans 20
4.3.3  RF DAta LiNK TESE.....icitieciee ettt ettt ee e st e e e s tbe e etee e saae e aae e saeeesaeeesaaeebeeesbeeeseeesseeensesesseenbenans 21
B SPECIFICATIONS. ...ttt ettt et ettt e e e e st e e s e te e s be e e ebeesabeeebeesabeeeseesabesebeesabeseseesabessnseesabesenseesatens 22

122 20130-005 2 G3 Installation Guide



FIGURE 1 - MOUNTING PLATE AND SLOT DIMENSIONS. .....uuueitttttneeettttasaaeseeseetuaeeseestaseesssimmmsenaeeeessneeeeessnneeanes 11

FIGURE 2 - BRACKET INSTALLATION. .0t utttuetttneeettesstaeeessaeeetnessaneetaessamntassesaesetaeesesssesnseaensssnseernsessnneersnnns 12
FIGURE 3 - DC POWER CONNECTOR .. .cvuuiittttetttneeetueesimmeessaeestaeeessnssetaesesnstneesseseteessteeessmaesssssessnseessnsessnn 12
FIGURE 4 - ANTENNA SPACING ....cuuiitteiiteeettiee et eese s st eestaeeean e saan e sanmta e eetaesaaeestaeessnaaansssanssstnaeessnseernnssrnnnn 14
FIGURE 5 - FRONT AND REAR PANELS. .. .cuuuiiitueitteeetieesiemataeessaeeeteesssessansaenseteesasseessnaesstneeesmesesssnsesrnaeeransens 16
TABLE L - G3 LEDSINDICATIONS ...ctuiituetiteetttee et eeaees et eeetteeeaaesaanes mmnsseeetasassansastnnaessnsamnnssnnsestnaassnnseesnnrenen 17
TABLE 2 - DTE PORT PIN FUNCTIONS ... ettttieiiteeeteee st easmmeen e esataae s st eeeaaessnnaaeestaneeetnsassnnsastnnssnmmtnsessnnsessnneensnns 17
TABLE 3 - RS232SIGNAL LEVELS .. ctiiiiieeii ettt eee e et e e et e et e e et e e emmmta e et e et e e eaa e e stnsanneeta e eeanessnneentnnns 17
TABLE 4 — TEST CHECKLIST .etuitituieett ettt e ee et e aemmeat e e et eeett e e eaa e s sumaaeestasaeeansastanestnsesanmntnssstnnsestnsaesnnessnnsannnnenns 19
TABLED = TX DEVIATION .uiiiieiitieeit e et e et e e e et e e et ee et e e e et s aeameean e e et e eaan e esannes s maaeesstnssesnnssetnaasansesennnsnnnseen 20

122 20130-005 3 G3 Installation Guide



What's New in this version

Hi story
Version 0.05 Prelim January 2006

e Introduction of 900MHz (12.5kHz channel s) band G3 product. Rel eased
as part of FCC report.

Version 0.04 Prelim OCctober 2004

« Introduction of UHF Hal f Channel (12. 5kHz channel s) band G3 product.
Rel eased as part of FCC and | ndustry Canada reports.

Version 0.03 Prelim Septenber 2004

. I ntroducti on of NPSPAC (12.5kHz channel s) band G3 product. Re-
| eased as part of FCC and I ndustry Canada reports.

Version 0.02 Prelim August 2004

. I ntroduction of narrow (12.5kHz channel s) band G3 product. Re-
| eased as part of Industry Canada reports.

Version 0.01 Prelim April 2004

. I ntroduction of narrow band (25kHz channels) G3 product. Rel eased
as part of FCC reports.
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Definitions

The foll owing terms are used throughout this document.

ltem
DCE

DTE

G3
HDX

RS-232
WinRIS

122 20130-005

Definition

Data Communications Equipment. This designation defines the diredion (inpu
or output) of the various RS-232interfacesignals. Modems are dways wired as
DCE.

Data Terminal Equipment. This designation defines the diredion (inpu or out-
put) of the various RS-232interfacesignals. Most user equipment, aswell as
PCs, arewired asDTE.

Third generation d Gemini/PD products. Runs upto 64kb/sin 25%Hz channel.

Half Duplex. A unit that uses sparate transmit and receve frequencies, but
which may naot transmit and receve simultaneoudly.

Industry—standard interfacefor data transfer.

Windows © Radio Install ation Software. This ftware dl ows basic tests and
unit configuration.
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1. PRODUCT OVERVIEW

This document provides the information required for the installation, operation, and verification of the
DATARADIO G3.

1.1 Intended Audience

This document is designed for use by engineering design, installation, and maintenance personnel.

1.2 General Description

G3isamobile radiomodem aimed at the public safety and public utility markets to meet demand for high
speed and high throughput. It integrates all the necessary hardware for data-only vehicular installations up to
but not including the laptop PC and its application software.

Example of applications are:
1. Databaseinquiry systems.
Small number of brief messages, (usually from the mobile station) with fairly long responses.
2. Computer-aided dispatch (CAD).
Large number of messages, (usually from the base station) with very brief responses.
3. Automatic Vehicle Location (AVL).
Using built-in GPS receiver, determines position, speed and direction of fleet members.

G3is made-up of:

. A main transceiver

. Anauxiliary receiver for Parallel Decode (PD)

. A power amplifier (40-Watt for UHF, 35-Watt for 800 MHz, 25-Watt for 900M Hz models)
. A Gemini Processor/Modem board with DSP modem

. Anintegrated OEM 12-channel GPS receiver.
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1.2.1 Features
« One-pieceintegrated design in arugged de-cast aluminum chassis.

» Pardle Demde™ (PD) techndogy feauring dual recavers for added decde sensitivity in
multi -path and fading environments.

» Sophisticated DSP-based modem design provides added system performance, fewer retries and
more dfedive throughput.

« Automatic channel changing for improved roaming cgpabiliti es.

« Built—in, upto 16-channel flash-programmable synthesized radio transcaver with automatic
channel seledion.

« Modelswith onair data speeds and moduation types as foll ows:

Modulation Channel spacing
type 12.5 kHz NPSPAC & 900 MHz 25 kHz
32.0 kb/s 32.0 kb/s 64 kb/s
SRC16FSK
28.8 kbls 28.8 kbls 57.6 kb/s
21.6 kb/s 24.0 kb/s 43.2 kbls
SRC8FSK
24.0 kbls 28.8 kbls 48 kb/s

»  OneRJ45 1MaseT Ethernet port

» Two avail able user ports using standard RS-232interfacevia built-in multi plexer.
e OneUSB port

« Half-dugex operation.

»  Qut-of-band signaling enables transmisson d GPSreports with noeffed on system
performance.

« Next generation Hgh efficiency airlink E-DBA protocol

1.2.2 Configuration

G3 is fadory configured based on ead customer network system requirements, usually by Dataradio
System Engineeaing. Configurationis not changeable in the field withou natifying Dataradio.
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1.3 Factory Technical Support

The Technical Support departments of DATARADIO provide customer assistance on technical problems
and serve as an interface with factory repair facilities. They can be reached in the following ways:

DATARADIO Inc.

5500 Royalmount Ave, suite 200
Town of Mount Royal

Quebec, Canada H4P 1H7

Technical support hours: Monday to Friday 9:00 AM to 5:00 PM, Eastern Time

phone: +1 514 737-0020
fax: +1 514 737-7883
Email address: support@dataradio.com

DATARADIO Corp.
6160 Peachtree Dunwoody RD., suite C-200
Atlanta, Georgia 30328

Technical support hours: Monday to Friday 8:30 AM to 5:30 PM, Eastern Time

phone: 1770 392-0002
fax: 1770 392-9199

Email address; drctech@dataradio.com

1.4 Product Warranty

Warranty information may be obtained by contacting your sales representative.

1.5 Replacement Parts

This product is not field-serviceable, except by the replacement of a complete unit. Specialized equip-
ment and training is required to repair the processor and radio boards.

Contact Technical Support for service information before returning equipment. A Technical Support rep-
resentative may suggest a solution eliminating the need to return equipment.

1.5.1 Factory Repair

When returning equipment for repair, you must request an RMA (Returned Material Authorization)
number. The Tech Support representative will ask you several questions to clearly identify the problem.
Please give the representative the name of a contact person, who is familiar with the problem, should
questions arise during servicing of the unit.

Customers are responsible for shipping charges for returned units. Units in warranty will be repaired free
of charge unless there is evidence of abuse or damage beyond the terms of the warranty. Units out of
warranty will be subject to service charges. Information about these charges is available from Technical
Support.
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1.6 Unpacking

When realy for install ation, carefully unpadk your G3 kit (p/n 023 6006101) shipping carton and iden-
tify ead item as listed below:

e OneG3

» Installation mournting bracket

* Power cable— 22fed (6.7 meters)

e Small partsKkit

If damage has occurred to the eguipment during shipment, file a ¢aim with the carier immediately.

2. Installation

2.1 Planning the Installation

2.1.1 Overview

To ensure troude-freg efficient installation, start by inspeding the vehicle to determine the optimum
position for G3 and its antennas as well as the routing of al associated cabling and wiring.

2.1.2 Location

Often, install ations in cars are dore in the trunk, underneah the bad window ledge or onthe trunk floor.
In vans and small trucks, it is usually dore in the bad of the vehicle. In large vehicles, it is often dorein
the front cabin.

Be sure to placethe G3unit in such away that:
 TheLEDscan be see (asan aid in troudeshoaing)
» Accessto the asntenna mnredorsis possble withou removing the unit
» Sufficient air may flow aroundthe unit to provide adequate woling

G3isnat fully waterproof, therefore it shoudd be mourted sufficiently away from an opened trunk lid or
opened tail gate, windows or doars to avoid exposure to rain and/or snow. It also minimizes the chance
that material can be acédentaly thrown onthe unit or of someone bumping against it.

2.1.3 Cable Path

Try to route the cdles away from locaions where they would be exposed to hea (exhaust pipes, muf-
flers, tail pipes, etc.), battery add, sharp edges, mechanicd damage or where they would be anuisanceto
automobil e medhanics, the driver or the passengers.

Keep wiring away from automotive cmputer modues, other eledronic modues and ignition circuits to
help prevent interference between these mmporents and radio equipment.

Try using existing hoes in firewall and trunk wall and the dannels above aad below or beneah the
doas, channelsthrough doas and window columns that are convenient to run cables and wires.
Whenever possble, install conddt in which to runthe cdles.
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2.2 Warnings

Before starting installation, review all of the following warnings.

2.2.1 RF Radiation warning

Recommended safety guidelines for the human exposure to radio frequency electromagnetic energy are
contained in the Canadian Safety Code 6 and the Federal Communications Commission (FCC) Bulletin
65. Proper installation of the transceiver antenna of G3 as summarized in section 2.5 will result in user
exposure substantially below the recommended limits for the general public.

Qualified personnel must do all antenna installations. See paragraph 2.5.2 for recommended antenna
positioning.

Transmissions when persons or animals outside the vehicle are within two feet of the antenna may result
in radio energy radiation burns or related injuries.

2.2.2 Interference with vehicular electronics

Certain vehicle electronic devices may be prone to malfunction due to lack of protection from radio fre-
guency energy present when transmitting.
It includes, and is not limited to:

» Electronic fuel injection systems

»  Electronic anti-skid braking systems

»  Electronic cruise control systems
If the installation vehicle contains such equipment, consult the dealer for the make of vehicle and enlist
hisaid in determining if such electronic circuits will perform normally when the radio is transmitting.

2.2.3 Secure mounting

For vehicle occupant(s) safety, mount G3 securely so that the unit will not break loose in case of an acci-
dent or violent maneuvers.

2.2.4 Explosive environments

Operation of vehicular radio transmitters in explosive environments may be hazardous and conventional
safety precautions must prevail. These include and are not limited to:

«  Transmitting while fuelling the vehicle. Do not carry fuel containers in the same compartment as
G3.

« Dynamite blasting caps may explode when transmitting radio operation takes place within 500
feet. Always obey the “Turn Off Two-Way Radios’ signs posted at sites where dynamite is
being used.

If transporting blasting caps:

a) Carry the blasting capsin an appropriate metal container having a soft cushioning lining.

b) Suppress transmissions whenever the blasting caps container is being loaded or unloaded into or
from the vehicle.

Check applicable local bylaws.

2.2.5 Installation in vehicles powered by liquefied gas.

G3ingtallations in vehicles powered by liquefied petroleum gas with the LP-gas container in the trunk or
other sealed-off space within the interior of the vehicle must conform to the National Fire Protection As-
sociation Standard NFPA 58 which requires:
«  Space containing radio equipment shall be isolated by a seal from the space containing the LP-
gas container and its fittings.
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Outside filli ng conredions shall be used for the L P-gas container.

The LP-gas container spaceshall be vented to the outside of the vehicle.

2.3 Physical Unit
2.3.1 Recommended tools and supplies
e Eledricdrill for mourting holes
e Hammer and center purch
e Tie-wraps
« Dirillsandcircle autters as neaded acwrding the size of screws (or nuts and bdts) used.
e In-line “Power meter” capable of measuring forward and refleded power at the operating fre-
quency of theradio.
2.3.2 Physical mounting of G3
a) Start by running all the cales (DC power, PC RS-232aswell asall antennas cabling) prior to
mourting G3 to aswre the feasibility of the planned cable routing.
b) Besureto leare sufficient ladk in ead cable so the G3 may be removed from the mounting
bradket for servicing with the power applied and the antenna dtached.
c¢) G3isreay for installation.
Cautions:
* When drilling mounting holes, be careful to avoid damaging some vital part of the vehi-
cle such as fuel tanks, transmission housing etc. Always check how far the mounting
screws extend below the mounting surface prior to installation.
e Useof drill bit stopsis highly recommended.
» After drilling, remove all metal shavings before installing screws.
» Do not overtighten self-tapping screws.
1. Onceyou have founda suitable mourting pasition for G3, hdd the unit and the unattached mourting

2.

3.
4.

bradket in the proposed mounting pasition and ched that there is cleaance behind the unit for the
heasink, cables, etc. Ched that the position provides alarge enough flat surfacethat the bradket will
not be distorted when install ed.

2.5"

D — > o
6.0" >

A

v

Figure 1 - Mounting plate and slot dimensions

Using the install ation kradket as atemplate, mark the four locations for drilli ng (seeFigure 1). Again,
ensure that drilli ng at the seleded pdntsis sfe and will not cause damage.

Indent the drilli ng positions with a center purch.

Drill holes szed for the self-tapping screws or for the nuts, bdts and lock washers used.

Caution: Sightly reduce the size of the drilled holes when using self-tapping screws in thin metal.
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Figure 2 - Brackd installation

5. Install the bradket withou distorting (seeFigure 2).

6. Seaurely mournt G3to theinstalled bradket using the four supgied 8x40 badk machine screws.

7. Drill any additional holes as required for routing al cables and fit holes with suitable grommets or
bushings whenever required.

2.4 Electrical installation

2.4.1 Electrical requirements

G3isdesigned to operate from a13.8/dc nominal car battery (negative ground and requires currents up
to 12.QA. It will tolerate asupfy voltage range of 10.9voltsto 16.3volts.
In vehicleswith a24 VDC eledricd system (mostly in trucks), it is esential to provide asuitably rated
24/12VDC converter to isolate the unit from the battery and proted it against excessive voltage.
Warnings:
Always disconned G3's DC power lead kefore cmnreding aseand batery, using paver from
anaher vehicle or power boasting (e.g. when “ jump starting” the veicle).

2.4.2 Routing of power cable
1. Start by disconreding the vehicle s battery unless pedficaly prohibited from doing so by the
customer, vehicle manufadurer, agent or supplier.

Note:
In this event, execise exreme caution throughou the install ation andfit the fuse only
when the install ation is complete.
2. The?22fed (6.7 meters) long power cable ansists of threewires attached to a Padkard Eledric
“Weather-Pad” conredor (DC power Conredor, seeFigure 3).

Figure 3 - DC Power Connedor

13.8VDC B+

(Fused Red wire) SEAL
(DO NOT REMOVE)

GROUND
(Blue wire) ~C
B
A
IGNITION /

(Small red wire)
The DC Power connedor has;

e Atposition“A”, the small er red switch-sense wire (commonly to ignition)
e Atposition“B”, the blue groundwire
e Atposition“C", alarger red B+ DC power wire (MUST be unswitched)
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3. Placethis conredor at G3'sradio pawver input locdion. Do na conred at thistime. Seeparagraph
2.6, “Completing the physicd install ation’.

4. Carefully route both the B and the C wires to where the in-line fuse holder will beinstalled, usualy
as close to the vehicle' s battery as pradicable. Ensure that leads do nd chafe on any metal part(s).
Seaure the wires at several locaions along their length.

Caution:
Use proper crimping tool. Common pliers are NOT acceptable.

Warning:
The DC Power lead must be unswitched
5. Insert the negative (blue) lead into ore of the gopropriate wnredor lug and crimp solidly to forcethe

metal contads onto the wires.
Repea the step above for conreding the red DC power lead.

Attach the pasitive lea at the battery positive terminal. Attach the negative wire & the vehicle end d
the battery groundcable.
If the negative cable is connected directly to the battery negative terminal, it should be fused in
case of failure of the vehicle’s ground cable.

Ensure tight and seaure onrections.
Fasten the fuse holder and leads.

Carefully route the “A” wire to where the mnredionwill be made for switch sen sing.

« Conred to “Ignition” if youwish to have G3 turning ON and OFF dependent onthe vehicle'si g-
nition key.

e Conred to “Accesry” if youwish G3 to be avail able when the engineisnot running, bu still
dependent onthe ignition key.

e Conred to a user-supgied control switch.

» Ininstall ations equipped with a ‘ChargeGuard”, conred to the antroll ed-side of the Char-
geGuard (remembering that the DC Power lead must NOT be switched).

10. Make gpropriate nredions.

Cautions:
Where scraping to bare metal was required, and at the battery posts where wire ends and lugs
may be exposed, apply anti-corrosion compound.
Insert the fuse only when installation is complete and ready to test.

11. At the G3 pasition, realy coil cable sladk and attach seaurely.

2.5 Antenna
The main transmitter antenna must be vehicle-mourted to provide aseparation dstance of 50 cm or more
from all persons and the antenna gain must not excead 5aBi (with a1.6B cable los9.

2.5.1 Recommended tools and supplies

» circle autter, hde saw or socket purch for antenna
e Mini-UHF Crimp toadl
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2.5.2 Planning

Referring to Figure 4, G3 commonly uses threeseparate antennes:

e “T”-Maintranscever -
Constraints are the limit of 50 cm (seesection 2.5above) and anni-diredional fadors

e “R’-Auxiliary recaever —
Constraints are the recaver spadng of at least 5/8 A (wavelength) from transcever antenna and
omni-diredional requirements

e “G"-Global Positioning System (GPS
Constraints are TX spadng of at least 24-in/60.96cm from all transmitti ng antennas and a dea view
of the sky.

MPE

>5/8\
(UHF: 18"/46cm
800MHz: 9"/23cm
900MHz: 8"/21cm)

Figure 4 - Antenna spacing
For the optimum antenna spadng at the frequency you are using, consult System Engineeing.

For installation d groundplane dependent antennas, the center of the metal surfaceused for mourting is
preferable for best omni-diredional pattern. For groundplane independent antennas, install ation may be
close to the alges of the surface

Install the antennasin ore of the foll owing positi ons:

« Most preferred for al antennas: centerline of roof. For transmitter antenna, it is the ONLY accept-
able pasition.

« Lesspreferred for recaver antenna: trunk lid, providing distance to transmitti ng antenna is respeded
whether lid is opened or closed.

¢ Much lesspreferred, bu permisgble for recever antenna: left or right rea fenders, just in badk of
rea window

« Least preferred, bu permissble for recaver antenna: left or right front fenders, ahead of windshield

Proximity to other vehicle-mounted antennas may cause mutual interference especially at higher fre-

quencies.
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2.5.3 Antenna Installation

1. Route good quality 50-ohm coaxial cables (e.g. RG-223) from each of the selected antenna positions
to the position where the G3 unit is mounted.

2. Terminate the end at each of the antenna positions with the appropriate connector for the antenna
used and make the connection.

3. At the G3 position, cut the three cables to length and terminate with the appropriate plug. For the
transceiver and the auxiliary cables, use a Mini-UHF crimp plug using an appropriate crimping tool.
For the GPS, use a SMA connector.

4. Positively identify the transceiver mini-UHF plug and connect to the left rear of G3.

5. Positively identify the auxiliary receiver mini-UHF plug and connect to the front left of G3 to the RX
position.

6. Connect the SMA connector to the GPS* position below the auxiliary connector position.

7. Do not skip this last step, trust us; it is an important one. To complete the installation, tie-wrap to-
gether the auxiliary and the GPS antenna cables at a point about two inches in front of the unit. It will
be much easier hereafter to correctly identify which mini-UHF plug goes where. You DO NOT want
to cross the auxiliary plug with the transceiver plug.

2.6. Completing the physical Installation.
To complete the physical installation and prior to testing G3:

» Connect DC Power cable’s connector to G3's until you hear a click as the two parts snap t o-
gether.

» Re-check that all other connections are secure (antennas, PC, etc.)
«  Switch vehicleignition ON.

Y ou are now ready to check for normal operation and to run the Radio Installation Software (WinRIS)
program for testing or trouble-shooting.

2.7. Checking out Normal operation
Check that the vehicle ignition is ON.

1. Check for proper operation of the G3's LEDs as per Table 1 on page 17.

2. Using the WInRIS program and an in-line wattmeter, check forward & reverse power to confirm
main antennainstallation (as per section 4).

3. Using WinRIS, check the RF Data Link with a base station that can be heard (see section 4.3.3).

If user application and its base station are available, test the installation by going through a normal se-
guence of transmitting and receiving messages.
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3. Operating Description

3.1 Front & Rear Panels
The front panel includes:

*  One mini-UHF type female antenna connector for the auxiliary receiver
* One SMA type female connector for the GPS receiver (not installed on G3 Lite model)
* ThreeLED indicators
 Two DE-9F RS232 ports
*  One Ethernet 10/100BaseT port
* OneUSB port (future use)
The rear panel includes:

*  One mini-UHF type female antenna connector for the main transceiver
* One 3-pin pigtailed DC Power connector with ignition sense

® DATARADIO - ® T
PWR (OPGM RX OTX LNK =§
g 3
@ usB DEV-2 DEV-1 ETH ®j
6.000"

Figure5 - Front and rear panels
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Table 1 - G3 LEDs indications

G3 LEDs indications

Power-on Sequence (LEDs are paired) Normal Operation (LEDs are independent)
PWR RX/TX Indication PWR Indication RX/TX Indication
Normal boot-up
Red Red start Green* Normal ready state Off No network activity
= (10 to 27 sec.)
€ Then 8 seconds
(=} Amber Off to completing 1 Pulse per sec (1 pps) -
z boot-up Amber* Sufficient satellites Green f{ecewlng E’)ackets .
acquired by GPS DBA sync” allows transmit
Green Off Normal state q y
Red Off Hardware failure Receiving packets
g flashing ] Missing DSP Amber tgﬁﬁ\n?iltjt—of—sync prevents
IE Red RSSI calibration
Slow Software failure -~
Red/Green Red (firmware erased) Red Transmitting
8 Fast Programming in * For 800 & 900 MHz US models (using Transmit duty cycle limit firmware) :
® Red/Green Red rogress 9 - PWR lit Green = normal indication or Flashing Amber = normal + 1pps
& prog - PWR lit Amber = exceeded duty-cycle or Flashing Green = exceeded d-c + 1pps

3.2 DTE Port Interface

For all three ports, we recommend the use of a shielded 9-wire cable with all pins connected. These ports
can be used for unit configuration, maintenance, & adjustment as well to connect user applications.

Table 2 - DTE port pin functions

DE-9 F pin # | Function

1 DCD - from G3, normally asserted

RXD — data from G3

TXD —datato G3

DTR —to G3, handshaking

Ground

DSR - from G3, tied to VCC through current limiting resistor

RTS - to G3, handshaking

CTS —from G3, handshaking

O[NNI~ |W|N

AUX - auxiliary input to G3, (for port 2: “Officer requires assistance” Alarm input)

It may be activated by (normally open) dry contact pull-up to the port's DSR output. It may also tolerate
user pull-up to external +12 VDC (car battery), but an isolated dry contact is preferred due to the risk of
noise-related false alarms caused by the vehicle’s electrical system.

A +3 to +12 V signal at this pin will send a DMP “x” (On) message to the base.
An open or ground signal will send a DMP “y” (Off) message.

Messages are only sent when a signal transition occurs.

See Appendix “A” on page 24 for further details.

3.2.1 RS-232 Interface Signal Levels
In the descriptions of data signals, the following conventions are used:

Table 3 - RS-232 Sgnal Levels

Term Alternates Signal level
ON asserted, spacing +3t0 +15V
OFF dropped, marking -3to-15V
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4. Trouble-Shooting and Testing

The checks described below should be done at annual intervals or whenever deterioration in per-
formance is noted.

4.1

4.2

Equipment Required

13.8 VDC (nominal) car battery, or

13.8 VDC/20A regulated power supply (In the case the unit is not installed in avehicle)
In-line watt meter (50W range)

Radio service monitor (IFR or equivalent).

Cable with mini-UHF male connector to connect G3 to the service monitor.

WinRIS version 4.0 or later*

Basic Tests

Recommended checks:

oukrwpdNE

Transmit and Reverse power output

Carrier frequency error

Frequency deviation

Receivers RSSI Check

RF Data Link test between a Gemini and a base station.
GPS test (not required on G3 Lite model).

- For checks 1 to 5, refer to Table 4 — Test ChecHi st bel ow.
- For check®6, refer to paagraph4.3.2- GPS Test.

Important note: Before proceeding make sure that the service monitor has been recently
calibrated and has warmed up for at least the time specified by its manufacturer.

Same reported frequency and ceviation problems have actually been erroneous indications from
service monitors that have not adequaely warmed up. This is particularly likdy when field
serviceis dore during winter months

* To find out how to launch the Windows-based software alignment and system-testing tool
WInRI'S, please refer to the readme.txt file on the application’s installation diskette. For
functional details of the numerous buttons and menu-sel ectable items available, please refer to
the program’s context sensitive help. It is also possible to access the help information viathe
F1 key.
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Table 4 — Test CheckKist

TEST CHECKLIST

STEP

ACTION

EXPECTED RESULTS at
25°C

MEASURE WITH

IF NOT?

G3 units are set and characterized at the factory to optimize performances. It is not recommended to try to readjust the units.

1 | Power-up LED Sequence as per Table 1 - G3 LEDs indications

2 | Connect and save config )

_ as per WinRIS Help content
Press WiInRIS Get button

3 | Main transceiver Output UHF: 40 watts Service monitor
Power 800MHz: 35 watts set to read power
Press TX (Unmod) 900MHz: 25 watts or Refer to factory technical

all +10%, -10%; -
50W in-line watt- | Support.
Factory-settable down to 10
meter
watts as per customer
request
4 | Main transceiver Reflected - .
Power < 5% of forward power or as 10W in-line watt- Check for bad connections,
specified by System Eng. meter damaged coax cable, etc.
Press TXON (Unmod)
5 | Carrier Frequency Error Service monitor .
Refer to factory technical
Press TX (Unmod) *300 Hz set to read fre- support.
quency error
6 | TX Deviation (in kHz)
Press Refer to Service monitor set
TXON (Modulated) Table 5 to read deviation Refer to factory technical
i i i i i support.
Carrier will be modulated with for TX Deviation details (IF filter set to Mld pp
a 1 kHz tone. or 30 kHz position)

7 | RF Data Link test Check on the WinRIS RSSI bar
Use the base station address Look for Refer to section ?:r‘]pg 'Iitgebbe?tseer tsrtlztr'lo_”l(';‘é"gm’;
function and “Send” button to | “Delivery confirmed” on the | 4.3.3 and to Win- gefie. bete”

dynamically test the link WInRIS Status bar. RIS Help content. Refer to factory technical
support.

8 Set the service monitor to generate at the unit antenna jack the RF levels mentioned below. The carrier generated

should be modulated with a 1.0 kHz tone at deviation as per step 4 above.

9 Mal; Rec. RSSI checks 70 dBm +/-3 typical The RSls_IOclz_he;:_ks glfve a
-70dBm -110 dBm +/-3 typical WIinRIS bar graph | 9€neral indication o
-110dBm _ : : receivers' health
120dB 120 dBm +/- 3 typical
- m Refer to factory technical

10 | Aux Receiver support only if RX data per-

repeat as per step 9

same as step 9 above

WIinRIS bar graph

formance degradation is no-
ticed combined to out-of-
tolerance RSSI readings.

1 (unless you have set a lower value). Note that readings less than 40 watts (UHF model), 35 watts (800MHz model) and

25 watts (900MHz model) may be due to losses in cables used for testing. Check also your wattmeter frequency cali-
bration curve. Do not be too ready to condemn the transmitter.
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4.3

4.3.1 TX Deviation
G3isper unit factory-calibrated. Deviation values listed below serve as reference only.

Table5 - TX Deviation

Additional test details

TX Deviation
Full Channel Units Special Channel Units Half Channel Units
SRC8FSK | UHF | 800 [ srcsFsk 800 US 900Us | srcsrsk | UHF | 800
(NPSPAC)
48.0kb/s 4.5 3.7 28.8kb/s 2.9 +2.8 24.0kb/s 2.2 2.2
43.2kb/s 4.5 +3.7 24.0kb/s +2.9 +2.8 21.6kb/s 2.2 2.2
SRC16FSK | UHF 800 SRC16FSK 800 US 900 US SRC16FSK | UHF 800
64.0 kb/s 4.5 +3.2 32.0kb/s +3.2 +3.0 32.0kb/s +1.9 2.0
57.6 kb/s 4.5 +3.2 28.8kb/s +3.2 +3.0 28.8kb/s +2.1 2.2

Tolerance is +5%, -10% for all bit rates.

4.3.2 GPS Test

About three minutes after ignition is turned-on, the PWR LED on the G3 front panel should flash
in amber color at the rate of one pulse per second.' This indicates that the GPS has acquired the
sky position of a sufficient number of satellitesto arrive at a ground position solution.

If the GPS has a good view of the sky and still has not generated any position solution within
three minutes (it may take up to 10 minutes or more if the sky view is partially blocked.), the
following trouble-shooting procedures should be undertaken to isolate the fault:

1) Disconnect the GPS antenna cable connector from the Gemini radio and check for + 5 VDC
on the center pin of the GPS antenna connector on the radio using a Digital voltmeter (DVM).
If the voltage is present, do not reconnect the cable and proceed to step 2.

2) With the DVM, measure resi stance between the shell and the center conductor of the GPS ca-
ble, resistance should be between 100 and 300 Ohms, if it measures open or short circuit the
GPS antenna is either a passive antenna which is the WRONG type, or a defective active an-
tenna, replace with a known good active antenna.

3) Connect the new antenna to Gemini and wait about three minutes for the POSITION
ACQUIRED indicator to start flashing on G3, if not, the Gemini radio or its GPS receiver is
defective.

YLt green and flashing amber for the 800MHz & 900MHz models under transmitter duty cycle limit.

122 20130-005 20 G3 Installation Guide




4.3.3 RF Data Link Test

A link test between amohile and a known base station can be dore using the WInRIS "Address'
and "Send" functions. The ‘Address’ and “Device’fields, the ‘Send’ button and the ‘Chat”
message screen are used to send messages to spedfic mobil e or base or to carry out RF test. Start
by entering the addressof the mobil e (or base station) you wish to send atest message to or test:
1- Speadfy the aldress

Addresses may be entered by typing diredly in the ‘Address” field in two ways:
- Numericdly, the valid addressrange is 1-126.

- Asan“Alpha-Mapped-Nibble” (AMN) address, consisting of upper cese lettersin the
range A-P. Thevalid addressrange is A to GN.

- Thebase aldressisusualy: 1.
- Theprogram may display one of the following messages on the status bar:
- For Paragon products:
“addressisnat in AMN or number format”
- For mobile products:
“addressisnat in therange A — GN”

In either case, chedk that the aldressentered iswithin the accetable range, is of avalid for-
mat, and corredly typed.

2- Enter the Device number for mobil e (or base station).
3- Pressthe Send buton.

The Chat window reports “Sent to xx mohile” (where xx is mobile name).

If test issuccessful:
Status line reports “Délivery confirmed.

If test unsuccessful:
Chat window reports “Waiting”,
Then the Status line reports “Delivery Fail ed”.
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5. Specifications

GENERAL

UHF 800 MHz 900 MHZz*

Frequency

403 - 460MH22, TX 806 - 824 MHz, TX 896 - 902 MHz,

450 - 512 MHz RX 851 - 869 MHz RX 935 - 941 MHz
Channel spacing 12.5, 20 or 25 kHz
Frequency Control Digital Synthesizer / uController
Frequency Stability 1.5 ppm
Operating temperature -30° C to +60° C (25° C nominal) @ 95% noreond. RH
Mode of Operation Half Duplex

Number of channels

16 internally stored, flash-EEPROM programmable

Supply voltage

13.6Vdc nominal (negative ground)
10.9-16.3VDC

Circuit Protection

15 Amp fuse external,
Internal crowbar diode for reverse polarity protection

RX Current at 13.6 VDC

< 650 mA Standby (with GPS receiver)

TX Current at 13.6 VDC

<12A <12A <10A

TX/RX separation any, 5 MHz typical 45 MHz typical 39 MHz typical
Nominal Dimensions 7.1"Dx6.0"W x2.0"H
Weight: <4.5Ibs.

RF input/output Impedance

50 ohms nominal

RF connector

Main TX/RX: mini-UHF female
Auxiliary RX: mini-UHF female
GPS RX: SMA female (Not installed for G3 Lite version)

Interface connector

3x DE-9F D-subminiature

RECEIVER

Sensitivity (12 dB SINAD)

-116 dBm (< 0.35 V) *

Adjacent channel rejection
(Selectivity)

75dB @ 25 kHz, 65 dB @ 12.5 kHz 63 dB @ 12.5 kHz

Intermodulation rejection 75 dB

FM hum & noise ratio >40dB @ 12.5 kHz, >45dB @ 25 kHz * I >40 dB @ 12.5 kHz *
Spurious Response >80 dB

Rejection

Conducted spurious -57 dBm

TRANSMITTER

* psophometrically weighted filter

Power output

UHF = 10-40 watts 800 MHz = 10-35 watts 900 MHz = 10-25 watts

Duty cycle 20% @ full power, 30 sec. max. TX time (subject to FCC MPE limit)
Conducted Spurious > -80 dBc

Frequency stability 1.5 ppm

FM hum and noise ratio >40dB @ 1.5 kHz deviation, >45 dB @ 3.0 kHz deviation
Attack time <10 ms

L WARNING: 901 - 902 MHz is reserved for use outside US and Canada

2 WARNING: The frequency band 406 to 406.1 MHz is reserved for use by distress beacons and should not

be programmed into the unit.
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Data rates and
Modulation type

SRRCB8FSK (21600 b/s, 24000 b/s, 43200 b/s);

SRRC16FSK (21600 b/s, 24000 b/s, 57600 b/s, 64000 b/s );

Rx Sensitivity
for 1%
Packet Error Rate
with
Parallel Decode, at
carrier frequency

UHF UHF 800 MHz 800 MHz & 900 MHz
(Full channel) (Half channel) (full channel) (NPSPAC channel)
TBD@64kbps TBD@32kbps TBD@64kbps TBD@32kbps

TBD@57.6kbps

TBD@28.8kbps

TBD@57.6kbps

TBD@28.8kbps

—106 dBm @ 43.2 kb/s

| ~110 dBm @ 21.6 kbls

| ~106 dBm @ 43.2 kb/s

| -110 dBm @ 24 kbls

Protocol

Dataradio Proprietary E-DBA with OOB AAVL support

DISPLAY and CONTROLS

2 status LEDs RX/TX, PWR
Environmental MIL. spec.
Environment Categories MIL Spec. 810E Other
Method Procedure
Low Pressure Operations 500.3 Il
High Temperature Operations, Storage 501.3 I(AL), Il
Low Temperature Operations, Storage 502.3 1(C3), Il (C1)
Temperature Shock Transfer of equipment 503.3 1(A1,C2)
Solar Radiation Heat effects 505.3 |
Rain Drip rain 506.3 Il *TBD** |[EC IP54 only Il
Humidity Induced, Aggravated 507.3 1L **TBD**
Dust Blowing dust 510.3 | *»*TBD** IEC IP54
Vibration Ground Mobile 514.4 1(8) EIA RS-204C Forestry
Shock Functional, Bench handling 516.4 1L,VI EIA RS-204C
FCC /IC CERTIFICATIONS EMISSION DESIGNATORS
Band FCC IC (DOC) Bit rate Baud Modulation UHF 800MHz 900MHz
rate (FCC/IC Mask) | (FCC/IC Mask) : (FCC Mask)
UHF EOTGPDA 773195525A 19200 19200 DGMSK 15K0F1D (C) 15K0F1D (G) -
9600 9600 DGMSK *15KOF1D (C) : *15KOF1D (G) !
800 EOTGPDB | 773195643A 9600 9600 DGMSK 8K60F1D (D) | 8KGOF1D (H) ! 10K2F1D (J)
8000 8000 DGMSK *8KBOF1D (D) i *8K6OF1D (H) : 8K75F1D (J)
900 EOTGPD9 | 773A-GPD9 5 5
64000 16000 | SRRC16FSK | 16K4F1D(C) : 14K4F1D(G) : -
57600 14400 | SRRC16FSK | 16K9F1D(C) : 14K1F1D(G) -
43200 14400 SRRC8FSK 16K4F1D (C) : 14K7F1D(G) -
32000 16000 RC4FSK 16K5F1D (C) ! 15K6F1D (G) |
32000 8000 SRRCI16FSK | 7K92FID(D) | 7K92FID(D) @ 10K3F1D (J)
. 10K5F1D(H) |
28800 7200 | SRRC16FSK | 8K42FID(D) | 8K42F1D(D) | 10K9F1D (J)
| 11KOF1D(H) |
25600 12800 | SRRCA4FSK | 15K6FID(C) | 15K6F1D (G) |
24000 8000 SRRCBFSK - ! 11KOF1D (H) ! 11K4F1D (J)
' 8K17F1D(D) !
21600 7200 SRRC8FSK | 9K67F1D (D) ! 8K42F1D(D) ! -
19200 9600 SRRC4FSK - i 10K2F1D (H) | 9K92F1D (J)
16000 8000 SRRC4FSK | 8K17F1D (D) : 10KOF1D (H) @ 10K7F1D (J)
14400 7200 SRRC4FSK 8K67F1D (D) - -
* Under class 1 permissive change
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