ZEIOtt s smas, e

Electromagnetic Emissions Test Report
and
Application for Grant of Equipment Authorization
pursuant to
FCC Part 15, Subpart C (15.247) DTS Specifications and
Industry Canada RSS 210 Issue 5 for an
Intentional Radiator on the
Thales Navigation, Inc.
Model: Z-Max GPS Receiver

FCCID: NZI800963

GRANTEE:  ThaesNavigation, Inc.
471 El Camino Red
Santa Clara, CA 95050

TEST STE:  Elliott Laboratories, Inc.
684 W. Maude Avenue
Sunnyvae, CA 94086
REPORT DATE:  September 4, 2003

FINAL TEST DATE:  August 26, 2003

F i

A i 4 B A e

(W L TR
AUTHORIZED SIGNATORY:
Mark Briggs
Director of Engineering
[aAccRE |

Elliott Laboratories, Inc. is accredited by the A2L A, certificate number 2016-01, to perform the test(s) listed in this report. This
report shall not be reproduced, except in its entirety, without the written approval of Elliott Laboratories, Inc.

File R52549
Page 1 of 19



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 4, 2003

TABLE OF CONTENTS
COVER PAGE ... ottt et Rer e e R s 1
TABLE OF CONTENTS ..ottt e p e s 2
SCOPE ... R R R 4
OBUIECTIVE.... s bbb bbb bbb bbb 4
SUMMARY OF RESULTS.....coiititeiinisetriei ettt s bbb 5
MEASUREMENT UNCERTAINTIES ..o s bbb 6
EQUIPMENT UNDER TEST (EUT) DETAILS ..ot e sssssssneens 7
GENERAL ...ttt b b bbb
OTHER EUT DETAILS.......cccoeivmnenee.
ENCLOSURE. ...
MODIFICATIONS.........coooiicine
SUPPORT EQUIPIMENT ..ot bbb bbb
EUT INTERFACE PORTS......co ittt s b bbb
EUT OPERATION DURING TESTING.
ANTENNA REQUIREMENTS ..o bbb bbb bbb s
TEST SITE. bbb b bbb b bbb 10
GENERAL INFORMATION......cocttrerretereereeeeressesesssessesesessssessssessesesssessssessssssesessssssssesssssesssssssssssesssssessssesssessessassessensassesses 10
CONDUCTED EMISSIONS CONSIDERATIONS........oooieireteree e sesssessessssessessssseses 10
RADIATED EMISSIONS CONSIDERATIONS ...t 10
MEASUREMENT INSTRUMENTATION. ...t s 11
RECEIVER SYSTEM ..ottt s bbb bbb 1
INSTRUMENT CONTROL COMPUTER.......cooiciiriisitinisisessess s ss st 1
LINE IMPEDANCE STABILIZATION NETWORK (LISN)....ceuturrerrerrernerererseseeseesemessessessessessessessssessessessessessessesseses 1
POWER METER ...ttt b b bbb b b bbb 12
FILTERSATTENUATORS.......cooottiietrietriesstieesieess s sess s sese s et bbb 12
ANTENNAS e R e AR e Rt R e e s e 12
ANTENNA MAST AND EQUIPMENT TURNTABLE.......o s 12
INSTRUMENT CALIBRATION......oit s s bbb 12
TEST PROCEDURES ...ttt sss b s bbb 13
EUT AND CABLE PLACEMENT ..ottt s bbb 13
CONDUCTED EMISSIONS.........ocoiiiiiiiiiii it s s bbb bbb 13
RADIATED EMISSIONS ... bbb bbb b b bbb 13
CONDUCTED EMISSIONS FROM ANTENNA PORT ..ot snesesssessesessssssessssseses 14

File R52549 Page 2 of 19 Pages



Elliott Laboratories, Inc. -- EMC Department

Test Report
Report Date: September 4, 2003

TABLE OF CONTENTS (Continued)

SPECIFICATION LIMITS AND SAMPLE CALCULATIONS

FCC 15407 (A)AND RSS 210 (O) OUTPUT POWER LIMITS
RSS 210 (O) AND FCC 15.247 SPURIOUS RADIATED EMISSIONSLIMITS

FCC AC POWER PORT CONDUCTED EMISSIONSLIMITS.........cociiiiiiniee.
RSS-210 SECTION 6.6 AC POWER PORT CONDUCTED EMISSIONSLIMITS

SAMPLE CALCULATIONS - CONDUCTED EMISSIONS.
SAMPLE CALCULATIONS - RADIATED EMISSIONS

EXHIBIT 2: Test Data Log Sheets

EXHIBIT 1: Test Equipment Calibration Data ........ccccccevereveenenenseeereneseeerenenenns

............................................... 17

File R52549

Page 3 of 19 Pages



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 4, 2003

SCOPE

An éectromagnetic emissions test has been performed on the Thales Navigation, Inc. modd Z-
Max GPS Receaver pursuant to Subpart C of Part 15 of FCC Rules for intentiona radiators
and RSS-210 Issue 5 for licence-exempt low power devices. Conducted and radiated
emissions data has been collected, reduced, and andyzed within this report in accordance with
measurement guiddines set forth in ANSI C63.4-1992 as outlined in Elliott Laboratories test
procedures.

The intentiond radiator above has been tested in a smulated typicd ingalation to demongtrate
compliance with the relevant FCC performance and procedural standards.

Find sysem data was gathered in a mode that tended to maximize emissons by varying
orientation of EUT, orientation of power and 1/0 cabling, antenna search height, and antenna
polarization.

Every practica effort was made to perform an impartid test usng gppropriate test equipment of
known cdlibration. All pertinent factors have been gpplied to reach the determination of
compliance.

The test results recorded herein are based on a single type test of the Thales Navigation, Inc.
modd Z-Max GPS Receiver and therefore apply only to the tested sample. The sample was
selected and prepared by Chrigtian Legras of Thales Navigation, Inc.

The system was also tested againg the relevant requirements of RSS 210 for a GPS receiver,
the requirements of FCC Part 15 and RSS 119 for a UHF receiver, the requirements of FCC
Part 24 and RSS 135 for a GSM radio and the requirements of FCC Part 15 and ICES 003
for digita devices. Test results for these requirements are contained in separate reports and,
where applicable, in separate applications to industry Canada and the FCC.

OBJECTIVE

The primary objective of the manufacturer is compliance with Subpart C of Part 15 of FCC
Rules and RSS-210 Issue 5 for license-exempt low power devices for the radiated and
conducted emissions of intentiona radiators. Certification of these devices is required as a
prerequisite to marketing as defined in Part 2 the FCC Rules.

Certification is a procedure where the manufacturer or a contracted laboratory makes
measurements and submits the test data and technica information to the FCC. The FCC issues
a grant of equipment authorization upon successful completion of their review of the submitted
documents. Once the equipment authorization has been obtained, the labe indicating
compliance must be attached to al identicd units that are subsequently manufactured.
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SUMMARY OF RESULTS
FCC Part 15 RSS210 -
Section Section Description Measured Value Comments Result
6.2.2(0)(a) 20dB Bandwidth 790 kHz The channel spacing shall | Complies
Chard be greater than the 20dB
6.2.2(0)(d) S0 o 990 kHz bandwidth Complies
Number of 2400- 24835 MHz: )
6.2.2(0)(a) Channéels ” For systems with 75 or Complies
more hopping frequencies:
average time of
Channel Dwell 0.38 Seconds per 30 | occupancy <0.4 second ;
6.2.2 . "y . Compl
©)@ Time seconds within a 30 second period. MpHes
Device usesthe
BlueTooth agorithm that
Channel All channelsare .
6.2.2(0)(a) Utilization used equally mget; al of the channel Complies
utilization requirements of
15.247 and RSS 210
Output Power, 4.0dBm Ml\bljlz;xll?r?llj?r: E?rlr;?t?teldoinss
15247 (b) (3) | 6.2.2(0)(a) 2400 - 24835 (0.0025 Waetts) ’ o Complies
MHz EIRP = 0.0025 W 1Watt, with EIRP limited
to 4 Watts
Transmitter No external antenna
Spurious ort — radiated All spurious emissions < - .
15.247(0) 6.2.2(0)(e1) Emri)ssi ons— mgsmrements were i 20dBc. Complies
30MHz — 25GHz made.
Transmitter Emissionsin restricted
Radiated bands must meet the
15i§427c§g) / Spurious 237822%%2 radiated emissions limits | Complies
' Emissions ' detailed in 15.207. All
30MHz — 25GHz others must be < -20dBc
Receiver
Radiated No signals Emissions must meet the
Table3 Spurious observed within radiated emissions limits | Complies
Emissions 20dB of the limit detailed in Table 3
30MHz - 8GHz
15,207 A(:Erf]?s';dgﬁ;ed -9.2dB @ 4.904MHz Complies
66 A%ﬁ?ggﬁ;‘ed -8.60B @ 4904MHz Complies
Output power is below 25mW and below the low
RF Exposure threshold for SAR evaluation. Output power is .
15.247 () (5) Requirements below 5mW so not subject to co-location Complies
restrictions.
Integral antennaor
15.203 RF Connector Integral antenna specialized connector Complies
required
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MEASUREMENT UNCERTAINTIES

SO Guide 17025 requires that an estimate of the measurement uncertainties associated with the
emissions test results be included in the report. The measurement uncertainties given below are
basaed on a 95% confidence level and were calculated in accordance with NAMAS document

NIS 81.
Measurement Type Frequency Range Cdculated Uncertainty
(MHz) (dB)
Conducted Emissons 0.15t0 30 +24
Radiated Emissons 30 to 1000 + 3.6
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EQUIPMENT UNDER TEST (EUT) DETAILS

GENERAL

The Thaes Navigation, Inc. modd Z-Max GPS Receiver is a mobile surveying indrument. It
contains a control module and various options of communications modules. In addition it has a
battery module for power when in the portable mode, two external serid ports, one RS232 and
one configurable in RS232 or R422 and a dc input port. The main enclosure has a screw
mount in te top that can accommodate the GPS, UHF, VOID (GPS pass through) receive
antennas, or an adapter that provides coaxid ports for the GPS receive antenna and UHF
receive antenna. If being used as a mobile device the Void or UHF receiver is used and the
GPS antenna connects into the top of ether, otherwise it connects directly into the screw mount.

The control module contains a BlueTooth FHSS transceiver and is intended to be used for
short-distance communications with a control computer. It has an USB Port and a SD
Interface.

The communications module may contain a GSM Transcelver and / or an UHF Recelver. The
UHF receiver incorporated into this module is either one from a Pacific Crest series that cover
the frequency range 410 - 470 MHz or a Thaes receiver that covers the same frequency range.
The GSM transceiver isaMotorola cdlular transceiver module for data communications.

The device is desgned to be used in two modes - portable mode and office mode. Portable
mode is the mode used for fidld survey measurements. In this mode the device would be
powered from its battery pack and the only peripheral connected would be either an externd
UHF transceiver or afield computer. Office mode is the mode used to download data from the
device. In this mode the USB connection would be employed to trandfer data from the
ingrument into a PC. As this is a professiona product the Class A limits are appropriate for
office mode.

The sample was received on August 21, 2003 and tested on August 26, 2003. The BUT
consisted of the following component(s):

Manufacturer Model Description Seria Number

Thales Navigation | 800963 Main Unit

Thales Navigation | 800964-08 | Com Module (Pecific Crest UHF Rx and GSM
TRX)

Thales Navigation | 800964-09 | Com Module (Pacific Crest UHF Rx and GSM
TRX)

Thales Navigation | 800964-10 | Com Module (Pacific Crest UHF Rx and GSM
TRX)

Thales Navigation | 800964-07 | Com Module (Thales UHF Rx and GSM TRx)

Thales Navigation Control Module

Thales Navigation Battery Module
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OTHER EUT DETAILS

The following UHF radios are the optiona UHF recelvers that may be incorporated into the
communications module. Tests were performed on each receiver module.

Pecific Crest 800964-08 410-430MHz

Pacific Crest 800964-09 430-450MHz

Pacific Crest800964-10 450-470MHz

Thales Navigation 800964-07 410-470 MHz

The following Bluetooth transceiver chip is used:
Samsung BTMZ5012

The following PCS module is used:
Motorola FCC ID: IHDT6ZC1

ENCLOSURE

The main enclosure, which houses the BlueTooth transceiver and the GPS receiver) is primarily
congtructed from amagnesum dloy. It measures gpproximately 30cm tal with atriangular base
section measuring 10cm x 10cm x 10cm. The optiona UHF antenna that connects into the top
of the main unit is gpproximately 60cm long.

The com module, which houses the optiond UHF receiver and optiond GSM modem, is
primarily congtructed from a magnesum dloy. It measures approximately 18cm tall and 4cm
deep and 8cm wide.

MODIFICATIONS

The EUT did not require modifications during testing in order to comply with the emisson
specifications.
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SUPPORT EQUIPMENT

Manufacturer / Mode / Description Serid Number FCCID
IBM / Thinkpad 2647-46U / L aptop 78-KBKA9 DoC

EUT INTERFACE PORTS

Cable(s)
Port Connected To 15 - rintion | Shieided or Unshidided | Lengi(m)
RS232 Port B L aptop sevid multiwire shielded
USB Laptop USB multiwire shielded
Pwr in AC adapter 2wire unshieded
R433/ RS 232 Port
A

Note: Port A was not connected as the manufacturer stated that either Port A or Port B would
be used and they would not both be used at the same time.

For the transmitter-related and receiver-related radiated emissions tests the USB port was not
connected. Preliminary testing demondtrated that the connection of these ports only affected the
digitd device-related emissons and had no affect on the emissions due to the receivers or the
trangmitters.

EUT OPERATION DURING TESTING

The BlueTooth transmitter was set to operate in either a continuous transmit mode (maximum
packet length, minimum inter-packer delay of 1us) on the specified channel (top, center or
bottom) or in hopping mode for transmitter-related tests. For recelver related tests the
transcelver was configured to operate in receive-only mode on the specified channdl.

ANTENNA REQUIREMENTS

The antennaiis integra to the device (mounted directly to the circuit board) and therefore meets
the requirements of FCC 15.203.
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TEST SITE
GENERAL INFORMATION

Fina test measurements were taken on August 26, 2003zt the Elliott Laboratories Open Area
Test Site #1&2 located at 684 West Maude Avenue, Sunnyvale, Cdifornia.  The test dte
contains separate areas for radiated and conducted emissions testing. Pursuant to section 2.948
of the Rules, congruction, cdibration, and equipment data has been filed with the Federd
Communications Commission. In accordance with Industry Canada rules detailed in RSS 210
Issue 5 and RSS-212, congtruction, calibration, and equipment data for the test Stes have been
filed with the Federd Communications Commisson.

The FCC recommends that ambient noise at the test Site be at least 6 dB below the dlowable
limits. Ambient levels are below this requirement with the exception of predictable loca TV,
radio, and mobile communications traffic. The test Ste contains separate areas for radiated and
conducted emissions testing. Consderable engineering effort has been expended to ensure that
the facilities conform to al pertinent FCC requirements.

CONDUCTED EMISSIONS CONSIDERATIONS

Conducted emissons testing is performed in conformance with ANS C63.4-1992.
Measurements are made with the EUT connected to the public power network through a
nomind, sandardized RF impedance, which is provided by a line impedance dabilization
network, known asaLISN. A LISN isinserted in series with each current-carrying conductor
inthe EUT power cord.

RADIATED EMISSIONS CONSIDERATIONS

The FCC has determined that radiation measurements made in a shilded enclosure are not
suitable for determining levels of radiated emissions. Radiated measurements are performed in
an open fidd environment. The test Ste is mantained free of conductive objects within the
CISPR defined dliptica areaincorporated in ANS C63.4 guiddlines.
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MEASUREMENT INSTRUMENTATION

RECEIVER SYSTEM

An EMI recaiver as specified in CISPR 16-1 is used for emissons measurements.  The
receivers used can measure over the frequency range of 9 kHz up to 2000 MHz. These
recaivers dlow both ease of measurement and hgh accuracy to be achieved. The recelvers
have Peak, Average, and CISPR (Quasi-peak) detectors built into their design so no externd
adapters are necessary. The recaiver automaticaly sets the required bandwidth for the CISPR
detector used during measurements.

For measurements above the frequency range of the recaivers, a spectrum analyzer is utilized
because it provides vighility of the entire spectrum aong with the precison and verstility
required to support engineering andyss. Average measurements above 1000MHz are
peformed on the spectrum andyzer usng the linear-average method with a resolution
bandwidth of 1 MHz and a video bandwidth of 10 Hz.

INSTRUMENT CONTROL COMPUTER

The receivers utilize either a Rohde and Schwarz EZM Spectrum Monitor/Controller or contain
an interna Spectrum Monitor/Controller to view and convert the receiver measurements to the
field strength a an antenna or voltage developed at the LISN measurement port, which is then
compared directly with the appropriate gecification limit. This provides faster, more accurate
readings by performing the conversons described under Sample Caculations within the Test
Procedures section of this report. Results are printed in a graphic and/or tabular format, as
appropriate. A personad computer is used to record al measurements made with the recaivers.

The Spectrum Monitor provides a visud display of the signd being measured. In addition, the
controller or a persona computer run automated data collection programs which control the
receivers. This provides added accuracy since dl ste correction factors, such as cable loss and
antenna factors are added automaticaly.

LINE IMPEDANCE STABILIZATION NETWORK (LISN)

Line conducted measurements utilize a fifty microhenry Line Impedance Stabilization Network
as the monitoring point. The LISN used aso contains a 250 uH CISPR adapter. This network
provides for cdibrated radio frequency noise measurements by the design of the internd low
pass and high pass filters on the EUT and measurement ports, respectively.
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POWER METER

A power meter and peak power sensor are used for al direct output power measurements from
transmitters as they provide a broadband indication of the power output.

FILTERS/ATTENUATORS

Externd filters and precison attenuators are often connected between the receiving antenna or
LISN and the recelver. This diminates saturation effects and nontlinear operation due to high
amplitude trandent events.

ANTENNAS

A biconica antenna is used to cover the range from 30 MHz to 300 MHz and a log periodic
antennaiis utilized from 300 MHz to 1000 MHz. Narrowband tuned dipole antennas are used
over the entire 30 to 1000 MHz range for precison measurements of field strength. Above
1000 MHz, a horn antenna is used. The antenna cdibration factors are included in sSte factors
programmed into the test receivers.

ANTENNA MAST AND EQUIPMENT TURNTABLE

The antennas used to measure the radiated dectric fidd strength are mounted on a non
conductive antenna mast equipped with a motor-drive to vary the antenna height.

ANS C63.4 specifies that the test height above ground for table mounted devices shal be 80
centimeters.  Floor mounted equipment shall be placed on the ground plane if the device is
normaly used on a conductive floor or separated from the ground plane by insulating materia
from 3 to 12 mm if the device is normaly used on a non-conductive floor. During radiated
measurements, the EUT is podtioned on a motorized turntable in conformance with this
requirement.

INSTRUMENT CALIBRATION

All test equipment is regularly checked to ensure that performance is maintained in accordance
with the manufacturer's specifications.  All antennas are cdibrated a regular intervas with
respect to tuned haf-wave dipoles. An exhibit of this report contains the list of test equipment
used and cdibration information.
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TEST PROCEDURES
EUT AND CABLE PLACEMENT

The FCC requires that interconnecting cables be connected to the available ports of the unit and
that the placement of the unit and the attached cables smulate the worst case orientation that
can be expected from atypicd ingtdlation, so far as practicable. To this end, the postion of the
unit and associated cabling is varied within the guiddines of ANSI C63.4, and the worst case
orientation is used for fina measurements.

CONDUCTED EMISSIONS

Conducted emissions are measured at the plug end of the power cord supplied with the EUT.
Excess power cord length is wrapped in a bundle between 30 and 40 centimetersin length near
the center of the cord. Preliminary measurements are made to determine the highest amplitude
emisson reldive to the specification limit for al the modes of operation. Placement of system
components and varying of cable postions are performed in each mode. A find peak mode
scan is then performed in the position and mode for which the highest emission was noted on dl
current carrying conductors of the power cord.

RADIATED EMISSIONS

Radiated emissions measurements are performed in two phases aswedl. A preiminary scan of

emissonsis conducted in which dl sgnificant EUT frequencies are identified with the sysem in a
nomind configuration. At least two scans are performed from 30 MHz up to the frequency

required by the regulation specified on page 1. One or more of these is with the antenna
polarized verticaly while the one or more of these is with the antenna polarized horizontally.

During the preliminary scans, the EUT is rotated through 360°, the antenna height is varied and
cable positions are varied to determine the highest emission relative to the limit.

A gpesker is provided in the receiver to ad in discriminating between EUT and ambient
emissons. Other methods used during the preliminary scan for EUT emissions involve scanning
with near fild magnetic loops, monitoring I/O cables with RF current clamps, and cyding
power to the EUT.

Find maximization is a phase in which the highest amplitude emissons identified in the spectrd
search are viewed while the EUT azimuth angle is varied from O to 360 degrees reldive to the
recaiving antenna.  The azimuth which results in the highest emisson is then maintained while
varying the antenna height from one to four meters. The result is the identification of the highest
amplitude for each of the highest peaks. Each recorded leve is corrected in the receiver using
appropriate factors for cables, connectors, antennas, and preamplifier gain. Emissons which
have vaues close to the specification limit may aso be measured with a tuned dipole antenna to
determine compliance.
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CONDUCTED EMISSIONS FROM ANTENNA PORT

Direct measurements are performed with the antenna port of the EUT connected to ether the
power meter or spectrum analyzer via a suitable attenuator and/or filter. These are used to
ensure that the front end of the measurement instrument is not overloaded by the fundamenta
transmisson.

Measurement bandwidths (video and resolution) are set in accordance with FCC procedures
for the type of radio being tested.
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SPECIFICATION LIMITS AND SAMPLE CALCULATIONS

The limits for conducted emissions from the AC power port are given in units of microvolts, the
limits for radiated eectric field emissons are given in units of microvolts per meter a a pecified
test distance and the output power limits are given in temrs of Waits, milliwatts or dBm. Datais
measured in the logarithmic form of decibe s reative to one microvolt, or dB microvolts (dBuV).
For radiated emissons, the measured data is converted to the field strength at the antennain dB
microvolts per meter (dBuV/m). The results are then converted to the linear forms of uVv and
uVv/m for comparison to published specifications.

Where the radiated éectric fidd dsrength is expressed in terms of the equivaent isotropic
radiated power (erp) the following formulais used to determine the field strength limit in terms
of microvolts per meter a adistance of 3m from the equipment under test:

E =1000000v 30P microvolts per meter
3

where Pisthe erp (Waits)

For reference, converting the voltage and dectric field strength specification limits from linear to
decibd form is accomplished by teking the base ten logarithm, then multiplying by 20.
Converson of power specification limits from linear units (in milliweatts) to decibel form (in dBm)
is accomplished by taking the base ten logarithm, then multiplying by 10.
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FCC 15.407 (a)and RSS 210 (0) OUTPUT POWER LIMITS

The table below shows the limits for output power and output power dengty. Where the sgnd
bandwidth is less than 20 MHz the maximum output power is reduced to the power spectra
dengity limit plus 10 timesthe log of the bandwidth (in MH2).

Operating
Frequency Number Of Output Power
(MH2z) Channdls
902 - 928 >=50 1W (30 dBm)
902 - 928 <50 0.25W (24 dBm)
2400 — 2483.5 >=75 1W (30dBm)
2400 — 2483.5 >=75 0.125W (21 dBm)
5725 — 5850 >=75 1 W (30 dBm)

The maximum permitted output power is reduced by 1dB for every dB the antennagain
exceeds 6dBI. Fixed point-to-point goplications using the 5725 — 5850 MHz band are not
subject to this redtriction.

RSS 210 (0) AND FCC 15.247 SPURIOUS RADIATED EMISSIONS LIMITS

T limits for unwanted (purious) emissons from the trangmitter faling in the restricted bands
detailed in Part 15.205 and for al spurious emissons from the recelver are:

Frequency
Range Limit Limit
(MH2z) (W/m @ 3m) (dBuv/m @ 3m)
30to 88 100 40
8810 216 150 43.5
216 to 960 200 46.0
Above 960 500 54.0

All other unwanted (spurious) emissions shdl be at least 20dB below the leve of the highest in-
band signd leve.
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FCC AC POWER PORT CONDUCTED EMISSIONS LIMITS

The table below shows the limits for emissons on the AC power line as detailed in FCC Part

15.207.
Frequency Average Quas Peak
(MH2) Limit Limit
(dBuVv) (dBuVv)

0.150 to 0.500 Linear decrease on Linear decrease on
logarithmic frequency axis logarithmic frequency axis
between 56.0 and 46.0 between 66.0 and 56.0

0.500 to 5.000 46.0 56.0

5.000 to 30.000 50.0 60.0

RSS-210 SECTION 6.6 AC POWER PORT CONDUCTED EMISSIONS LIMITS

The table below shows the limits for emissons on the AC power line as detalled in Industry

Canada RSS-210 section 6.6.
Frequency
Range Limit Limit
(MH2) (uv) (dBuv)
0.450 to 30.000 250 48
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SAMPLE CALCULATIONS - CONDUCTED EMISSIONS

Receiver readings are compared directly to the conducted emissions specification limit (decibel
form) asfollows

R-B=C
and

C-S=M
where:

Ry = Receiver Reading in dBuV

B = Broadband Correction Factor*
C =Corrected Reading in dBuv

S = Spedification Limitin dBuV

M = Margin to Specification in +/- dB

* Broadband Level - Per ANSI C63.4, 13 dB may be subtracted from the quas-pesk leve if it
is determined that the emission is broadband in nature. If the Sgnd levd in the average mode is
sx dB or more below the sgnd leve in the peak mode, the emission is classified as broadband.
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SAMPLE CALCULATIONS - RADIATED EMISSIONS

Recealver readings are compared directly to the specification limit (decibel form). The receiver
internally corrects for cable loss, preamplifier gain, and antenna factor. The caculations are in
the reverse direction of the actua signd flow, thus cable loss is added and the amplifier gain is
subtracted. The Antenna Factor converts the voltage at the antenna coaxia connector to the
fidd drength a the antenna dements. A digtance factor, when used for dectric fidd
measurements, is caculated by using the following formula

Fd 20*LOG10 (DnvYDs)
where:

Distance Factor in dB

Fd
Dm = Measurement Distance in meters
Ds = Specification Digancein meters

Measurement Distance is the distance a which the measurements were taken and Specification

Digtance is the distance at which the pecification limits are based. The antenna factor converts
the voltage at the antenna coaxia connector to the field strength a the antenna eements.

The margin of agiven emisson pesk rdaive to the limit is caculated asfollows:

Rr + F(d

Re

<
[

= Rc- Ls

where:
Rr = Recaver ReadingindBuV/m
Fq = Disgtance FactorindB
Rc = Corrected Reading in dBuvV/m
Lg = Spedficaion Limitin dBuV/m

M = MaginindB Reativeto Spec
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EXHIBIT 1: Test Equipment Calibration Data
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Radiated Emissions, 30 - 6500 MHz, 21-Aug-03

Engineer: Mark

Manufacturer Description Model # Assett # Cal interval Last Calibrated Cal Due
Elliott Laboratories Biconical Antenna, 30-300 MHz EL30.300 773 12 3/18/2003 3/18/2004
EMCO Horn Antenna, D. Ridge 1-18GHz 3115 487 12 4/24/2003 4/24/2004
EMCO Log Periodic Antenna, 0.2-2 GHz 3148 1321 12 3/31/2003 3/31/2004
Filtek High Pass Filter, 1GHz HP12/1000-5BA 955 12 4/3/2003 4/3/2004
Hewlett Packard EMC Spectrum Analyzer, Opt. 026 09 KHz -26.5GHz 8593EM 1141 12 3/19/2003 3/19/2004
Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 785 12 1/24/2003 1/24/2004
Rohde & Schwarz Test Receiver, 0.009-2000 MHz ESN 1332 12 7/24/2003 7/24/2004
Conducted and Radiated Emissions, 26-Aug-03

Engineer: Chris

Manufacturer Description Model # Assett # Cal interval Last Calibrated Cal Due
Elliott Laboratories FCC / CISPR LISN LISN-3, OATS 304 12 7/1/2003 7/1/2004
EMCO Biconical Antenna, 30-300 MHz 3110B 801 12 5/13/2003 5/13/2004
EMCO Horn Antenna, D. Ridge 1-18GHz 3115 1242 12 10/9/2002 10/9/2003
EMCO Log Periodic Antenna, 0.3-1 GHz 3146A 364 12 9/12/2002 9/12/2003
Filtek High Pass Filter, 1GHz HP12/1000-5BA 956 12 3/11/2003 3/11/2004
Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 870 12 1/10/2003 1/10/2004
Rohde& Schwarz Pulse Limiter ESH3 z2 812 12 1/10/2003 1/10/2004
Rohde & Schwarz Test Receiver, 9kHz-2750MHz ESCS 30 1337 12 12/27/2002 12/27/2003
Solar Electronics Co LISN 8028-50-TS-24-BNC support 904 12 8/7/2003 8/7/2004
Hewlett Packard EMC Spectrum Analyzer, Opt. 026 09 KHz -26.5GHz 8593EM 1141 12 3/19/2003 3/19/2004

File: T52370.xIs
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?Eﬂl@ﬂ EMC Test Data

Client: Thales Navigation Job Number: J52303
Model: Z_Max GPS Receiver T-Log Number: T52370
Account Manager: Mike Conrad

Contact: Christian Legras
Emissions Spec: FCC 15 B,C; RSS210; RSS119 Class: A/B
Immunity Spec: Environment:

EMC Test Data

For The

Thales Navigation
Model

Z Max GPS Receiver

Date of Last Test: 8/26/2003

T-Log: T52370.xls, Rev 1.0 Cover Page 1 of 20



?Eﬂl@ﬂ EMC Test Data

Client: Thales Navigation Job Number: J52303
Model: Z_Max GPS Receiver T-Log Number: T52370
Account Manager: Mike Conrad

Contact: Christian Legras
Emissions Spec: FCC 15 B,C; RSS210; RSS119 Class: A/B
Immunity Spec: Enter immunity spec on cover Environment:

EUT INFORMATION

General Description
The EUT is a mobile surveying instrument. It contains a control module and various options of communications modules. In
addition it has a battery module for power when in the portable mode, two external serial ports, one RS232 and one
configurable in RS232 or RS422 and a dc input port.  The main enclosure has a screw mount in the top that can accommodate
the GPS, UHF, VOID (GPS pass through) receive antennas, or an adapter that provides coaxial ports for the GPS receive
antenna and UHF receive antenna. If being used as a mobile device the Void or UHF receiver is used and the GPS antenna
connects into the top of either, otherwise it connects directly into the screw mount.
The control module contains a BlueTooth FHSS transceiver and is intended to be used for short-distance communications with
a control computer. It has an USB Port and a SD Interface.
The communications module may contain a GSM Transceiver and / or an UHF Receiver. The UHF receiver incorporated into
this module is either one from a Pacific Crest series that cover the frequency range 410 - 470 MHz or a Thales receiver that
covers the same frequency range. The communication module can also contain a Motorola cellular transceiver module for data
communications.
The device is designed to be used in two modes - portable mode and office mode. Portable mode is the mode used for field
survey measurements. In this mode the device would be powered from its battery pack and the only peripheral connected
would be either an external UHF transceiver or a field computer. Office mode is the mode used to download data from the
device. In this mode the USB connection would be employed to transfer data from the instrument into a PC. As this is a
professional product the Class A limits are appropriate.

Equipment Under Test

Manufacturer Model Description Serial Number FCCID
Thales Navigation 800963 Main Unit
Thales Navigation 800964-08 Com Module (Pacific

Crest UHF Rx and PCS
TRx)
Thales Navigation 800964-09 Com Module (Pacific
Crest UHF Rx and PCS
TRx)
Thales Navigation 800964-10 Com Module (Pacific
Crest UHF Rx and PCS
TRx)
Thales Navigation 800964-07 Com Module (Thales
UHF Rx and PCS TRX)
Thales Navigation Control Module
Thales Navigation Battery Module

T-Log: T52370.xls, Rev 1.0 EUT Description Page 2 of 20



?Eﬂl@ﬂ EMC Test Data

Client: Thales Navigation Job Number: J52303
Model: Z_Max GPS Receiver T-Log Number: T52370
Account Manager: Mike Conrad

Contact: Christian Legras
Emissions Spec: FCC 15 B,C; RSS210; RSS119 Class: A/B
Immunity Spec: Enter immunity spec on cover Environment;

Other EUT Details
The following UHF radios are the optional UHF receivers that may be incorporated into the communications module. Tests were
performed on each receiver module.
Pacific Crest 800964-08 410-430MHz
Pacific Crest 800964-09 430-450MHz
Pacific Crest 800964-10 450-470MHz
Thales Navigation 800964-07 410-470 MHz

The following BlueTooth chipset was tested with Z-Max:
Samsung BTMZ5012x0

The following PCS module was tested with Z-Max:
Motorola IHDT6AC1

EUT Enclosure
The main enclosure, which houses the BlueTooth transceiver and the GPS receiver) is primarily constructed from a magnesium
alloy. It measures approximately 30cm tall with a triangular base section measuring 10cm x 10cm x 10cm. The optional UHF
antenna that connects into the top of the main unit is approximately 60cm long.
The com module, which houses the optional UHF receiver and optional GSM modem, is primarily constructed from a
magnesium alloy. It measures approximately 18cm tall and 4cm deep and 8cm wide.

Modification History
Mod. # Test Date Modification
1 - - None

Modifications applied are assumed to be used on subsequent tests unless otherwise stated as a further modification.

T-Log: T52370.xls, Rev 1.0 EUT Description Page 3 of 20



ZElliott

EMC Test Data

Client: Thales Navigation

Job Number: J52303

Model: Z_Max GPS Receiver

T-Log Number: T52370
Account Manager: Mike Conrad

Contact: Christian Legras

Emissions Spec: FCC 15 B,C; RSS210; RSS119 Class: A/B
Immunity Spec: Enter immunity spec on cover Environment:
Test Configuration #1 - "Office Mode"
Local Support Equipment
Manufacturer Model Description Serial Number FCCID
IBM Thinkpad Laptop 78-KBKA9 DoC
Remote Support Equipment
Manufacturer Model Description Serial Number FCCID
None
Interface Cabling and Ports
Cable(s)
Port Connected To Description Shielded or Unshielded Length(m)
RS232 Port B Laptop serial multiwire shielded
USB Laptop USB multiwire shielded
Pwr in AC adapter 2 wire unshielded
RS433/RS 232 Port A

Note: The RS433 port was not connected as the manufacturer stated that either the RS232 or the RS433 would be used. They
would not both be used a the same time

EUT Operation During Emissions

The receiver was set to operate at the top, bottom or center of its operating range during testing.
The BlueTooth transmitter was set to operate in either a continuous transmit mode on the specified channel (top, center or
bottom) or in hopping mode for transmitter-related tests. For receiver related tests the transceiver was configured to operate in
receive-only mode on the specified channel.

The host laptop was displaying a scrolling 'H' pattern on its screen and both serial ports (USB and RS232) were active.

T-Log: T52370.xls, Rev 1.0

Test Configuration #1 (Office)

Page 4 of 20



ZElliott

EMC Test Data

Client: Thales Navigation Job Number: J52303

Model: Z_Max GPS Receiver T-Log Number: 752370

Account Manager: Mike Conrad

Contact: Christian Legras
Emissions Spec: FCC 15 B,C; RSS210; RSS119 Class: A/B

Immunity Spec: Enter immunity spec on cover Environment:

Test Configuration #2 - "Portable Mode"

Local Support Equipment

Manufacturer Model Description Serial Number FCCID
IBM Thinkpad Laptop 78-KBKA9 DoC
Remote Support Equipment
Manufacturer Model Description Serial Number FCCID
None
Interface Cabling and Ports
Cable(s)
Port Connected To Description Shielded or Unshielded Length(m)
RS232 Port A Laptop serial multiwire shielded
USB Not connected
Pwr in Not connected
RS433 Port B Not connected

Note: In portable mode the only connection that would be used would either one of the serial ports. The port would connect to
an external UHF transceiver or to a field computer. The laptop was used to simulate the field computer. As Port A and Port B
serial ports are electrically identical, Port B was used during testing.

For the transmitter-related and receiver-related radiated emissions tests the USB port was not connected. Preliminary testing
demonstrated that the connection of these ports only affected the digital device-related emissions and had no affect on the
emissions due to the receivers or the transmitters.

EUT Operation During Emissions
The receiver was set to operate at the top,bottom or center of its operating range during testing.
The BlueTooth transmitter was set to operate in either a continuous transmit mode (maximum packet length, minimum inter-
packer delay of 1us) on the specified channel (top, center or bottom) or in hopping mode for transmitter-related tests. For
receiver related tests the transceiver was configured to operate in receive-only mode on the specified channel

T-Log: T52370.xls, Rev 1.0 Configuration #2 (Portable)
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ZEllott EMC Test Data

Client: Thales Navigation Job Number: J52303
T-Log Number; T52370
Account Manager: Mike Conrad

Model: Z_Max GPS Receiver

Contact; Christian Legras

Spec: FCC 15 B,C; RSS210; RSS119 Class: A/IB

Conducted Emissions - Power Ports

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: T
specification listed above.
Date of Test: 8/26/2003 Config. Used: 1
Test Engineer: Chris Byleckie Config Change: None
Test Location: SVOATS #1 EUT Voltage: 120V/60Hz

General Test Configuration

For tabletop equipment, the EUT was located on a wooden table, 40 cm from a vertical coupling plane and 80cm from the LISN.
A second LISN was used for all local support equipment.

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 70 %

Summary of Results

Run # Test Performed Limit Result Margin
1 CE, AC Power, 120V/60Hz FCC 15.207, 15.107 Pass -9.2dB @ 4.904MHz
1 CE, AC Power, 120V/60Hz RSS 210 Pass -8.6dB @ 4.904MHz
2 CE, AC Power,120V/60Hz FCC 15.207, 15.107 Pass -9.9dB @ 4.982MHz
2 CE, AC Power, 120V/60Hz RSS 210 Pass | -10.0dB @ 14.181MHz

Modifications Made During Testing:
No modifications were made to the EUT during testing

Deviations From The Standard
No deviations were made from the requirements of the standard.

T-Log: T52370.xls, Rev 1.0 AC CE 26-Aug-03 Page 6 of 20



%Elliott

EMC Test Data

Client: Thales Navigation
Model: Z_Max GPS Receiver

Contact; Christian Legras

Job Number: J52303
T-Log Number; T52370

Account Manager: Mike Conrad

Spec: FCC 15 B,C; RSS210; RSS119

Class: AIB

Run #1: AC Power Port Conducted Emissions, 0.15 - 30MHz, 120V/60Hz
Pacific Crest 800964-10 450-470MHz UHF receiver
UHF receiver set 460MHz, BlueTooth transmitting at 2440MHZ

Frequency| Level AC FCC 15.207 Detector |Comments
MHz dBuV | Line Limit Margin | QP/Ave
4904 36.8 Line 46.0 -9.2 Average
0.384] 36.5 Line 48.2 -11.7 Average
0.306] 37.9 [Neutral| 50.1 -12.2 Average
14.025| 35.1 [Neutral] 50.0 -14.9 | Average
14,557 34.2 Line 50.0 -15.8 Average
4.904] 39.4 Line 56.0 -16.6 QP
3.513| 27.7 |Neutral| 46.0 -18.3 Average
0.384] 395 Line 58.2 -18.7 QP
14.557] 40.0 Line 60.0 -20.0 QP
0.306[ 39.9 |Neutral| 60.1 -20.2 QP
3.513] 345 [Neutral] 56.0 -21.5 QP
14.025( 37.7 |Neutral] 60.0 -22.3 QP
Frequency| Level AC RSS 210 Detector |Comments
MHz dBuv | Line Limit Margin | QP/Ave
4.904] 39.4 Line 48.0 -8.6 QP
14.557] 40.0 Line 48.0 -8.0 QP
3.513| 345 |Neutral| 48.0 -135 QP
14.025| 37.7 |Neutral| 48.0 -10.3 QP

T-Log: T52370.xls, Rev 1.0

AC CE 26-Aug-03
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Elliott

Laboratories

Aug 03
AC Conducted Emissions
EUT: Z_Max GPS Receiver w/ Pac Crest UHF rcvnr
Manuf: Thales Navigation
Op Cond: 120V/60 Hz
Operator: Chris Byleckie
Test Spec: ENS5022 B
Comment: J52303/T52370
RUN1 (Neutral)
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Flliott Laboratories
AC Conducted Emissions

Aug 03

EUT: Z_Max GPS Receiver w/ Pac Crest UHF rcvnr
Manuf: Thales Navigation
Op Cond: 120V/60 Hz
Operator: Chris Byleckie
Test Spec: ENS5022 B
Comment: J52303/T52370
RUN1 (Line1)
dBuV Q Mkr 384 .38 kHz 38.9 dBuV
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%Elliott

EMC Test Data

Client: Thales Navigation
Model: Z_Max GPS Receiver

Contact; Christian Legras

Job Number: J52303
T-Log Number; T52370
Account Manager: Mike Conrad

Spec: FCC 15 B,C; RSS210; RSS119

Class: AIB

Run #2: AC Power Port Conducted Emissions, 0.15 - 30MHz, 120V/60Hz
Thales Navigation 800964-07 UHF receiver
UHF receiver set on at 450MHz, BlueTooth transmitting at 2440MHZ

Frequency| Level AC FCC 15.207 Detector |Comments
MHz dBuv | Line Limit Margin | QP/Ave
4.982] 36.1 Line 46.0 -9.9 Average
0.306] 38.0 [Neutral| 50.1 -12.1 Average
0.306[ 36.9 Line 50.1 -13.2 | Average
14.485] 345 Line 50.0 -15.5 Average
5.365| 34.0 [Neutral] 50.0 -16.0 | Average
14,181 33.2 |Neutral] 50.0 -16.8 Average
4.982] 37.0 Line 56.0 -19.0 QP
0.306[ 39.2 |Neutral| 60.1 -20.9 QP
0.306] 38.5 Line 60.1 -21.6 QP
14.181] 38.0 |Neutral] 60.0 -22.0 QP
14.485] 37.9 Line 60.0 -22.1 QP
5.365] 35.3 [Neutral] 60.0 -24.7 QP
Frequency| Level AC RSS 210 Detector |Comments
MHz dBuv | Line Limit Margin | QP/Ave
14,181 38.0 |Neutral| 48.0 -10.0 QP
14.485] 37.9 Line 48.0 -10.1 QP
4.982] 37.0 Line 48.0 -11.0 QP
5.365| 35.3 [Neutral] 48.0 -12.7 QP

T-Log: T52370.xls, Rev 1.0

AC CE 26-Aug-03
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Flliott Laboratories
AC Conducted Emissions

Aug 03

EUT: Z_Max GPS Receiver w/ Thales UHF rcvr
Manuf: Thales Navigation
Op Cond: 120V/60 Hz
Operator: Chris Byleckie
Test Spec: ENS5022 B
Comment: J52303/T52370
RUN2 (Neutral)
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Flliott Laboratories
AC Conducted Emissions

Aug 03

EUT: Z_Max GPS Receiver w/ Thales UHF rcvr
Manuf: Thales Navigation
Op Cond: 120V/60 Hz
Operator: Chris Byleckie
Test Spec: ENS5022 B
Comment: J52303/T52370
RUN2 (Line)
dBuV O Mkr 306.25 kHz 38.9 dBuV
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ZEllott EMC Test Data

Client: Thales Navigation Job Number: J52303
T-Log Number; T52370
Account Manager: Mike Conrad

Model: Z_Max GPS Receiver

Contact; Christian Legras

Spec: FCC 15 B,C; RSS210; RSS119 Class:/N/A

Radiated Emissions

Test Specifics
.. The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: T
specification listed above.
Date of Test: 8/25/2003 Config. Used: 2
Test Engineer: Marissa Faustino Config Change: none
Test Location: SVOATS #1 EUT Voltage: 120V/60Hz

General Test Configuration

The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing. All remote
support equipment was located approximately 30 meters from the EUT with all I/O connections running on top of the
groundplane or routed in overhead in the GR-1089 test configuration.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT.

When measuring the conducted emissions from the EUT's antenna port, the antenna port of the EUT was connected to the
spectrum analyzer or power meter via a suitable attenuator to prevent overloading the measurement system. All measurements
are corrected to allow for the external attenuators used.

Unless stated otherwise the EUT was operating such that it constantly hopped on either the low, center or high channels.

Ambient Conditions: Temperature: 22°C
Rel. Humidity: 68 %

Summary of Results

Run # Test Performed Limit Result Margin
RE, 30MHz - 25GHz MHz - FCC Part 15.209 /
L Spurious Emissions 15.247(¢) Pass | -7.30B @ 2385.3VHz
2 20dB Bandwidth 15.247(a) Pass 790 kHz
3 Output Power 15.247(b) Pass 4.0dBm (0.0025W)
4 Channel Spacing 15.247(a) Pass 990 kHz
4 Channel Occupancy 15.247(a) Pass | 380ms per 30 seconds
4 Number of Channels 15.247(a) Pass 79
5 RE, SOMHz - SQH; MHz - RSS 210 (Receiver Pass > 20dB
Spurious Emissions Mode)

T-Log: T52370.xls, Rev 1.0 FHSS (BlueTooth) 25-Aug-03 Page 13 of 20



%Elliott

EMC Test Data

Client: Thales Navigation
Model: Z_Max GPS Receiver

Contact; Christian Legras

Job Number: J52303
T-Log Number; T52370

Account Manager: Mike Conrad

Spec: FCC 15 B,C; RSS210; RSS119 Class:|N/A
Modifications Made During Testing:
No modifications were made to the EUT during testing
Deviations From The Standard
No deviations were made from the requirements of the standard.
Run #la: Radiated Spurious Emissions, 30 - 26.5 MHz. Low Channel @ 2402 MHz
H Y
Fundamental emission level @ 3m in 3MHz RBW:|  82.7 83.1
Fundamental emission level @ 3m in 100kHz RBW: 83.0
Limit for emissions outside of restricted bands: 63 dBuV/m
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height [Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
2385.280 46.7] V 54.0 -7.3 Avg 290 1.2|Restricted Band below 2390MHz
4804.000 4491 vV 54.0 -9.1 Avg 0 1.2|Noise Floor
2385.280 59.4] V 74.0 -14.6 Pk 290 1.2[Restricted Band below 2390MHz
4804.000 580 V 74.0 -16.0 Pk 0 1.2|Noise Floor

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below

Note 1. the level of the fundamental.
Note 2:  |No other significant emissions from the system above 5GHz were observed.
Run #1b: Radiated Spurious Emissions, 30 - 26.5 MHz. Center Channel @ 2440 MHz
H V
Fundamental emission level @ 3min 3MHz RBW:|  81.7 80.8
Fundamental emission level @ 3m in 100kHz RBW:|  81.1 80.2
Limit for emissions outside of restricted bands: 61.1 dBuV/m
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuVim| v/h Limit Margin |Pk/QP/Avg| degrees | meters
4880.000 572 H 74.0 -16.8 Pk 0 1.0|noise floor
4880.000 452 H 54.0 -8.8 Avg 0 1.0|noise floor

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below

the level of the fundamental.

Note 2:

No other significant emissions from the system above 5GHz were observed.

T-Log: T52370.xls, Rev 1.0

FHSS (BlueTooth) 25-Aug-03
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ZEllott EMC Test Data

Client: Thales Navigation Job Number: J52303
T-Log Number; T52370

Model: Z_Max GPS Receiver -
Account Manager: Mike Conrad

Contact; Christian Legras

Spec: FCC 15 B,C; RSS210; RSS119 Class:/N/A

Run #1c: Radiated Spurious Emissions, 30 - 26.5 MHz. High Channel @ 2480 MHz

H Y
Fundamental emission level @ 3m in 3MHz RBW:|  81.2 81.1
Fundamental emission level @ 3m in 100kHz RBW:[  79.4
Limit for emissions outside of restricted bands: 59.4 dBuv/m
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height [Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
2483.500 48.7] H 74.0 -25.3 Pk 0 1.1[Restricted Band above 2483.5 MHz
2483.500 36.1 H 54.0 -17.9 Avg 0 1.1|Restricted Band above 2483.5 MHz
4960.000 581 H 74.0 -15.9 Pk 0 1.0{Noise Floor
4960.000 455 H 54.0 -8.5 Avg 0 1.0|Noise Floor

Note 1 line level of the fundamental,

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set 20dB below

Note 2:  |No other significant emissions from the system above 5GHz were observed.

Run #2: Signal Bandwidth

Resolution| 20dB Signal Bandwidth
Channel| Frequency (MHz) Bandwidth (MH2) Graph reference #
Low 2402 30kHz 0.775 201
Mid 2440 30kHz 0.790 202
High 2480 30kHz 0.730 203

T-Log: T52370.xls, Rev 1.0 FHSS (BlueTooth) 25-Aug-03
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%Elliott

EMC Test Data

Client: Thales Navigation
Model: Z_Max GPS Receiver

Contact; Christian Legras

Job Number: J52303
T-Log Number; T52370
Account Manager: Mike Conrad

Spec: FCC 15 B,C; RSS210; RSS119

Class: N/A

Run #2: Signal Bandwidth

201
-
MARKER & ACTY DET FEAEK
Fr5 kH=z MEAS DET FEAK @F AMVG
.28 dE MER& 775 kHz
.38 dB
LOG REF &7V .8 dEpWY
5
dE .~ : : :

ATH oo L LR EE R PE T e T IS PR PR T Rt R PR P FETPREIRPE FRPPPEPPE
18 dBl e
va Seloee P Lo S S
5C FC :

DR R orrrrrrmmbe e et e e T e e g e
CEMTER Z.482888 GH=z SPAM Z.@BB MH=z
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EMC Test Data

Client: Thales Navigation
Model: Z_Max GPS Receiver

Contact; Christian Legras

Job Number: J52303
T-Log Number; T52370

Account Manager: Mike Conrad

Spec: FCC 15 B,C; RSS210; RSS119 Class: N/A
Run #2: Signal Bandwidth
203

ST

MARKER & ACTY DET: FEAK
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RT #IF EBM 38 kH=z #AME EBW @ kH=z SHUF Z8.8 mzeo

Run #3: Output Power

Frequency (MHz)| Field Strength at 3m PAo Tti:r;s) Output Power (dBm) Output Power (W)
2402 83.1 V 3.7 0.0023
2440 81.7 H 3.2 0.0021
2480 81.2 H 4.0 0.0025
Note 1:  |Radiated field strength measurements made during run #1 using RBW=VBW=3MHz
Note 2:  |Output Power determined using antenna substitution method. See table below.

Antenna Substitution Measurements

Measurements made by injecting a signal level of ~0dBm into a reference antenna (EMCO 3115 Horn antenna) and adjusting
the signal level until the received field strength at 3m equaled the field strength from the EUT. The EIRP was then calculated by
summing the input power to the reference antenna (dBm) and the gain of the reference antenna (dBi). This method was used
as the aain of the EUT's antenna was not known.

. Antenna | Antenna
Frequency (MHz)| Field Strength at 3m Pol. (HIV) Gain Input Power EIRP (dBm)
2402 83.1 V 8.8 -5.1 3.7
2440 81.7 H 8.9 -5.7 3.2
2480 81.2 H 8.9 -4.9 4.0

T-Log: T52370.xls, Rev 1.0

FHSS (BlueTooth) 25-Aug-03
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ZEllott EMC Test Data

Client: Thales Navigation Job Number: J52303
T-Log Number; T52370

Model: Z_Max GPS Receiver -
Account Manager: Mike Conrad

Contact; Christian Legras

Spec: FCC 15 B,C; RSS210; RSS119 Class:/N/A

Run #4: Channel Occupancy And Spacing
The channel occupancy was measured with the radio transmitting normally (i.e. In hopping mode)
The channel spacing was: 0.990 MHz

LOG EREF ¥3.8 dBEpVY

dE/ : : : : : : : : :
aTH |- SR PR SRR SRR SRR PR SRR PR
1@ dB| L S S 1 AT b, S

Run #5: Channel Occupancy And Spacing
The channel occupancy was measured with the radio transmitting normally (i.e. In hopping mode)

The transmit time on the channel was: 0.55 ms
The interval between hops on the same channel was: _ 0.09175 seconds
The number of channels was: 79

Occupancy time per channel (interval / number of channels): 0.001161 ms

Number of times per 30 seconds a channel is used: 327
The transmit time per channel per 30 second: 179.8 ms
The occupancy time (Tx+Rx) per channel per 30 seconds: 0.38 ms
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EMC Test Data

Client: Thales Navigation
Model: Z_Max GPS Receiver

Contact; Christian Legras

Job Number: J52303
T-Log Number; T52370
Account Manager: Mike Conrad

Spec: FCC 15 B,C; RSS210; RSS119

Class: N/A

Plot showing transmit time on a channel (.55ms)
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ZEllott EMC Test Data

Client: Thales Navigation Job Number: J52303
T-Log Number; T52370
Account Manager: Mike Conrad

Model: Z_Max GPS Receiver

Contact; Christian Legras

Spec: FCC 15 B,C; RSS210; RSS119 Class:/N/A

Run #4: Number of Channels
The number of channels was verified with the radio transmitting normally (i.e. In hopping mode)

The number of channels was: 79
ST
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Run #5a, b and c: Radiated Emissions, 1000-8000 MHz: BlueTooth Receiver - Low Channel (2402 MHz), Center Channel
(2440MHz) and High Channel (2480MHz)

No signals related to the receiver within 20dB of the limit were observed. Preliminary radiated emissions scans in an
Note 1.  |anechoic chamber below 1GHz identified all significant signals to be from the digital circuitry. No receiver or
transmitter -related signals were observed.
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