Electromagnetic Emissions Test Report (Permissive Change Il)
In Accordance With Industry Canada
Radio Standards Specification 133 issue 2,
FCC Part 24 Subpart E
on the
Thales Navigation
Model: Z-Max GPS Receiver

FCCID: NZ1110896
UPN: 4713A-110896
GRANTEE:  ThaesNavigation
471 El Camino Red
Santa Clara, CA 95050
TEST STE:  Elliott Laboratories, Inc.
41039 Boyce Road
Fremont, CA 94538
REPORT DATE:  September 16, 2004
FINAL TEST DATE:  September 11, 2004
AUTHORIZED SIGNATORY: j""“" P -

Juan Martinez
Senior EMC Engineer

»

ACCRE

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 R57178
Page 1 of 18



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 16, 2004

TABLE OF CONTENTS
COVER PAGE ...t bbb bbb b b bbb bbb 1
TABLE OF CONTENTS ... bbb bbb 2
FCC CERTIFICATION INFORMATION......ciiiiiciisirisiii s s bbb 3
DECLARATIONS OF COMPLIANCE ... s bbb 5
SCOPE ... R R R 6
OBUIECTIVE ...ttt bbb bbb R bbb bbb
SUMMARY OF TEST RESULTS
PART 24E AND RSS-133 TEST SUMMARY
MEASUREMENT UNCERTAINTIES ... s bbb 8
EQUIPMENT UNDER TEST (EUT) DETAILS ...ttt e ssens 9
GENERAL ...ttt En R R e n e R s
ENCLOSURE. ...
MODIFICATIONS..........cocoiicirininns
SUPPORT EQUIPMENT. .......coovveirrinnnes
EUT INTERFACE PORTS ...
EUT OPERATION DURING TESTING.
ANTENNA REQUIREMENTS........oitii i bbb bbb 10
TEST SITE. oo b bbb bbb b bbb s 11
GENERAL INFORMATION......ctteetirreieerrmseesersesesssresesessssssesssssessessssse s esessssssessssssssssesssessssessssssssesssessssesssssessesssssssessasseses 11
CONDUCTED EMISSIONS CONSIDERATIONS........cooicrireiereirenesie e ssesssssessssssssssessasseses 1
RADIATED EMISSIONS CONSIDERATIONS ...t 1
MEASUREMENT INSTRUMENTATION. ..ottt ssnesssnes 12
RECEIVER SYSTEM ...ttt bbb bbb bbb 12
INSTRUMENT CONTROL COMPUTER.......coiteitiritisitisesiie i sssenns 12
PEAK POWER METER ..ottt st bbb
FILTERSATTENUATORS
ANTENNAS ..o b bbb b bbb
ANTENNA MAST AND EQUIPMENT TURNTABLE.......o e e 13
INSTRUMENT CALIBRATION
TEST PROCEDURES. .........ooocerttie it sser s ss e st s e s s e ssseses s er s e e s seasessassesnenes

CALCULATIONS — EFFECTIVE RADIATED POWER ..o 18

EXHIBIT 1: Test Equipment Calibration Data
EXHIBIT 2: TESt DAta LOG SNEELS......cceieecectericsie sttt ss sttt sttt essas s s s nsnsans
EXHIBIT 3: Test Configuration PhOtOgraphS...........cccceicieinireeisssessssesesss s ssessssssssessssssssssssssssssssssssssssssess
EXHIBIT 4: Detailed Photographs.......cccecevvirennensseneneseenenenns
EXHIBIT 5: Operator's Manual ...
EXHIBIT 6: RF Exposure Information

File R57178 Page 2 of 18 pages



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 16, 2004

FCC CERTIFICATION INFORMATION

The following information is in accordance with FCC Rules, 47CFR Part 2, Subpart J, Section
2.1033(C) & to Industry Canada RSP-100.

2.1033(c)(1) Grantee
Thaes Navigation
471 El Camino Red
Santa Clara, CA 95050

2.1033()(2) & RSP-100 (4) FCC ID: NZ1110896
UPN: 4713A-110896

2.1033(c)(3) & RSP-100 (7.2(a)) Instructions/Installation Manual
Please refer to Exhibit 7: User Manua, Theory of Operation, and Tune-up Procedure
2.1033(c)(4) & RSP-100 (7.2(b)(ii1)) Type of emissions
FCC 24E & RSS-133: 317KGXW
2.1033(c)(5) & RSP-100 (7.2(a)) Frequency Range
FCC 24E & RSS-133: 1850.2 - 1909.8 MHz (1900)
2.1033(c)(6) & RSP-100 (7.2(a)) Range of Operation Power
FCC 24E & RSS-133: 19.6 dBm EIRP (0.091 Waitts EIRP)
2.1033(c)(7) & RSP-100 (7.2(a)) Maximum FCC & 1C Allowed Power Leve
24.235(b) & RSS-133 (6.2): Mobile/portable stations are limited to 2 watts E.I.R.P. peak
power and the equipment must employ means to limit the power to the minimum necessary for

successtul communications.

2.1033(c)(8) & RSP-100 (7.2(a)) Applied voltage and currents into the final transistor
elements

ThisisaClass Il permissive change (Information has been provided previoudy)
2.1033(c)(9) & RSP-100 (7.2(a)) Tune-up Procedure

ThisisaClass |l permissive change (Information has been provided previoudy)
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2.1033(¢)(10) & RSP 100 (7.2(a)) Schematic Diagram of the Transmitter
ThisisaClass Il permissive change (Information has been provided previoudy)
2.1033(c)(10) & RSP-100 (7.2(a)) Meansfor Frequency Stabilization
ThisisaClass |l permissive change (Information has been provided previoudy)
2.1033(c)(10) & RSP-100 (7.2(a)) Meansfor Suppression of Spuriousradiation
ThisisaClass |l permissve change (Information has been provided previoudy)
2.1033(c)(10) & RSP-100 (7.2(a)) Meansfor Limiting Modulation
ThisisaClass Il permissive change (Information has been provided previoudy)
2.1033(c)(10) & RSP-100 (7.2(a)) Meansfor Limiting Power
ThisisaClass |l permissive change (Information has been provided previoudy)

2.1033(c)(11) & RSP-100 (7.2(g)) Photographs or Drawing of the Equipment Identification
Plate or Label

ThisisaClass |l permissive change (Information has been provided previoudy)
2.1033(c)(12) & RSP-100 (7.2(c)) Photographs of equipment
Refer to Exhibit 5
2.1033(c)(13) & RSP-100 (7.2(a)) Equipment Employing Digital M odulation
ThisisaClass Il permissive change (Information has been provided previoudy)

2.1033(c)(14) & RSP-100 (7.2(b)(ii)) Data taken per Section 2.1046 to 2.1057 and RSS-133
issue 2, Rev. 1.

Refer to BExhibit 2
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DECLARATIONS OF COMPLIANCE

Equipment Name and Modd!:
Z-Max GPS Receiver

Manufacturer:
Thaes Navigation
471 El Camino Red
Santa Clara, CA 95050

Tested to applicable standards:
RSS-133 Issue 2, Rev. 1 November 6, 1999 (2GHz Personal Communications Services)
FCC Part 24 Subpart E

Measurement Facility Description Filed With Department of Industry:
Departmental Acknowledgement Number: 1C4549 4 Dated March 5, 2003

| declare that the testing was performed or supervised by me; that the test measurements were made in
accordance with the above mentioned departmenta standards (through the use of TIA/EIA-603 and the
specific RSS standards gpplicable to this device); and that the equipment performed in accordance with

Name  Juan Martinez
Title  Senior EMC Engineer
Company  Elliott Laboratories Inc.
Address 41039 Boyce Road
Fremont, CA 94538
USA

Dae  September 16, 2004

Maintenance of compliance with the above sandardsis the responsibility of the manufacturer. Any
modification of the product which may result in increased emissions should be checked to ensure
compliance has been maintained (i.e.,, printed circuit board layout changes, different line filter, different
power supply, harnessing or 1/0 cable changes, etc.).
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SCOPE

FCC Part 24 Subpart E & IC RSS-133 testing was performed for the equipment mentioned in
this report. The equipment was tested in accordance with the procedures specified in Sections
2.1046 to 2.1057 of the FCC Rules & IC RSS-133. TIA-603 was aso used as a test
procedure guiddine to perform some of the required tests.

The intertional radiator above was tested in a smulated typica inddlation to demongrate
compliance with the relevant FCC & RSS performance and procedura 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 using gppropriate test equipment of
known cdibration. All pertinent factors have been gpplied to reach the determination of
compliance.

OBJECTIVE

The primary objective of the manufacturer is compliance with the FCC 24 Subpart E & IC
RSS-133. Certification of these devicesis required as a prerequisite to marketing as defined in
Section 2.1033 & RSP-100.

Certification is a procedure where the manufacturer or a contracted laboratory makes
measurements and submits the test data and technicad information to FCC & Industry Canada.
FCC & Industry Canada issues a grant of equipment authorization and a certification number
upon successful completion of their review of the submitted documents. Once the equipment
authorization has been obtained, the [abel indicating compliance must be attached to al identica
units subsequently manufactured.

Maintenance of compliance is the responshility of the manufacturer. Any modification of the
product that may result in increased emissions should be checked to ensure compliance has
been maintained (i.e,, printed circuit board layout changes, different line filter, different power
supply, harnessing or 1/O cable changes, etc.).
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SUMMARY OF TEST RESULTS
Part 24E and RSS-133 Test Summary
Part 2
FCC Pat 24 Test
M easurements Subpart E RSS'.BS Test Performed Measured Value Procedure Result
Required . Section
X Section Used
Section
Modulation
Tested GM GSM - - - -
2.1047:
Modulation 24.238 (b) 5.6 99% Bandwidth 317 kHz D Complies
characteristics
19.6dBm
2.1046: RF Output Power .
power output 24.232 (b) 6.2 Test (0.091 Weatts EIRP) A Complies
Conducted
27.7dBm
2.1046: RF Output Power .
power output 24.232 (b) 6.2 Test (Antenna (.589Watts) B Complies
Conducted)
Emission Limits
and/or
2.1051; .
g Unwanted All spurious
S_pun ous 242383 & 6.3 Emission 30MHz emissions < N Complies
emissions at (b)
antenna Port —25GHz -13dBm
(Radiated
Method)
Out of Block .
2.1049: - All spurious
Occupied 242?2?))("") & 6.3 I?an;dsfa?:ds emissions < Complies
Bandwidth Method) -13dBm
21053 Field Radiated
: -254dBm @
strength of 24.238 (a) & Spurious .
spurious (b) 6.3 EMissions 18491294?1 Iél Hz N Complies
radiation 30MHz — 25GHz (-124dB)
2 1055 Frequ_e_ncy Reference Note 1
Stability from Report
Frequency 24.235 7(a) <0.09 ppm (Report
<tabilit (Frequency Vs. AC-EX06 026
y Temperature) Test Report Page 26)
2.1055: Frequ_epcy Reference Note 1
Stability from Report
Frequency 24.235 7(b) = Vv <0.03 ppm AC-EX06 (Report
stability (Frequency Vs. g Page 26)
Voltage) Test Report
2.1003:
Exposure of
Exposure to 2452 8 Humansto RF SAR Report N/A -
portable Fields provided
devices
Receiver All spurious
Spurious emission below 1
- - 9 (ii) Emissions GHz < 2 nanowatts P Complies
(Antenna and above 1 GHz <
Conducted) 5 nanowatts

Note 1: No change was made to the frequency stability circuit so no test was performed. Datain table is reference to a previous
test report that has been reviewed by the FCC and has been found compliant to the FCC rules.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 16, 2004

MEASUREMENT UNCERTAINTIES
SO Guide 17025 requires that an estimate of the measurement uncertainties associated with the

emissons test results be included in the report. The measurement uncertainties given below are
based on a 95% confidence level and were calculated in accordance with NAMAS document

NIS 81.
Measurement Type Frequency Range Caculated Uncertainty
(MH2) (dB)
Conducted Emissons 0.15t0 30 +24
Radiated Emissons 30 to 1000 +3.6
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 16, 2004

EQUIPMENT UNDER TEST (EUT) DETAILS

GENERAL

The Thades Navigation, Inc. modd Z-Max GPS Receiver is a mobile surveying ingrument. 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 R$422 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 coaxiad ports for the GPS receive antenna and UHF
receive antenna.  If being used as a mobile device the Void or UHF recaiver 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 transcelver 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 GSM transceiver is aMotorola cdlular 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 fidld survey measurements.  In this mode the device would be
powered from its battery pack and the only peripheral connected would be ether 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 transfer data from the
indrument into a PC. As this is a professond product the Class A limits are appropriate for
office mode.

The sample was received on September 11, 2004 and tested on September 11, 2004. The
EUT consgted of the following component(s):

Manufacturer Model Description Seria Number
Thales Navigation | 800963 Main Unit
Thales Navigation | 800964-08 | Com Module (Peacific Crest UHF Rx and GSM
TRX)
Thales Navigation | 800964-09 | Com Module (Peacific 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 (Thaes UHF Rx and GSM TRx)
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Elliott Laboratories, Inc. -- EMC Department

ENCLOSURE
The main enclosure, which houses the BlueTooth transceiver and the GPS receiver) is primarily
congtructed from amagnesum dloy. 1t measures approximately 30cm tal with atriangular base

section measuring 10cm x 10cm x 10cm. The optional UHF antenna that connects into the top
of the main unit is gpproximately 60cm long.

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

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

SUPPORT EQUIPMENT

The following equipment was used as loca support equipment for emissons testing:

Manufacturer Model Description Serid Number | FCCID
Ddl PPX Laptop 62HMN DoC
Globaltek AD-740U-1240 | Power Supply N/A N/A
No equipment was used as remote support equipment for emissons testing:
EUT INTERFACE PORTS
Cable(s)
Port Comnected To. I irtion | Shilded or Unshidded|  Length(m)
Serid L aptop Multiwire Shidded 1
DC input AC/DC adaptor 3wire Unshidded 1.8

EUT OPERATION DURING TESTING

Continuoudy tranamitting at full power on low, middle, and high channds.

ANTENNA REQUIREMENTS

The antenna port is anon standard, reverse polarity connector, which meets the requirements of
15.203.
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TEST SITE
GENERAL INFORMATION

Fina test measurements were taken on September 11, 2004 at the Elliott Laboratories
Chamber #4 located at 41039 Boyce Road, Fremont, Caifornia. The test Site contains
Separate aress for radiated and conducted emissons testing. Pursuant to section 2.948 of the
Rules, condruction, cdibration, and equipment daia 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 sites have been
filed with the Federa Communications Commission.

CONDUCTED EMISSIONS CONSIDERATIONS

Conducted emissons testing are performed in conformance with Section 2 of FCC Rules.
Measurements are made with the EUT connected to a spectrum anayzer through an attenuator
to prevent overloading the anayzer.

RADIATED EMISSIONS CONSIDERATIONS

Radiated measurements are performed in an open field environment or Anechoic Chamber. The
test Ste is maintained free of conductive objects within the CISPR 16-1 defined dliptica area.
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MEASUREMENT INSTRUMENTATION
RECEIVER SYSTEM

An EMI receiver as specified in CISPR 16-1 is used for emissons messurements. The
receivers are capable of measuring over the frequency range of 9 kHz up to 2000 MHz. These
receivers dlow both ease of measurement and high accuracy to be achieved. The receivers have
Peak, Average, and CISPR (Quasi-peak) detectors built into their desgn so no externd
adapters are necessary. The receiver automatically sets the required bandwidth for the particular
detector used during measurements.

For measurements above the frequency range of the recaivers, a spectrum andyzer is utilized
because it provides vishility of the entire spectrum adong with the precison and versdility
required to support engineering andysis. If average measurements above 1000MHz are
performed, the linear-average method with a resolution bandwidth of 1 MHz and a video
bandwidth of 10 Hz is used.

INSTRUMENT CONTROL COMPUTER
A persond computer is utilized to record the receiver measurements of the field strength at the
antenna, which is then compared directly with the gppropriate specification limit. Therecaiver is
programmed with appropriate factors to convert the received voltage into filed strength &t the

antenna. Results are printed in a graphic and/or tabular format, as appropriate.

The test receiver dso provides avisua display of the sgna being measured.

PEAK POWER METER
A pesk power meter and thermister mount may be used for 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

EUT and the recelver. This diminates saturation effects and non-linear operation due to high
amplitude transmitters and trandent events.
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ANTENNAS

A biconica antenna is used to cover the range from 30 MHz to 300 MHz and alog periodic
antenna is utilized from 300 MHz to 1000 MHz. Narrowband tuned dipole antennas are used
over the 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 Ste factors
programmed into the test recaivers

ANTENNA MAST AND EQUIPMENT TURNTABLE

The antennas used to measure the radiated eectric field strength are mounted on a non-
conductive antenna mast equipped with amotor drive to vary the antenna height.

The requirements of ANSI C63.4 were used for configuration of the equipment turntable. It
specifies that the test height above ground for table-mounted devices shall be 80 centimeters.
Floor mounted equipment shal be placed on the ground plane if the device is normaly used on
a conductive floor or separated from the ground plane by insulating materid from 3 to 12 mm if
the device is normdly used on a non-conductive floor. During radiated measurements, the EUT
is pasitioned on amotorized 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 half-wave dipoles. An gppendix of thisreport containsthe list of test equipment
used and cdibration information.
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TEST PROCEDURES

General: For Transmitters with detachable antenna, direct measurements for output power,
modulation characterization, occupied bandwidth, and frequency stability are performed with
the antenna port of the EUT connected to either the power meter, modulation analyzer, or
gpectrum andyzer via a suitable attenuator and/or filter. The attenuators and/or filters are used
to ensure that the transmitter fundamental will not overload the front end of the measurement
ingrument.

Procedure A — Power M easurement (Radiated M ethod): The following procedure was
used for transmitters that do not use externa antennas or with devices with test port were the
output power can be measured directly, but Power must still be made with antenna attached.

1)
2)
3)

4)

5

6)

Set the EUT to maximum power and to the lowest channd.

A spectrum anayzer was use to measure the power output. The search antennawas
located 3 meter from the EUT.

The spectrum andyzer resolution and video bandwidth was set to 2 MHz to measure
the power output. No amplifier was used since the fundamenta will cause the amplifier
to saturate.

The EUT was then rotated for a complete 360 degrees and the search antennawas
raised and lowered to maximize the fundamenta. Both vertica and horizonta
polarization’s were performed. All correction factors are applied to the fundamental.
Substitution method is performed on spurious emissions not being 20-dB below the
cdculated rediated limit. Subgtitution method is performed by replacing the EUT with a
transmit antenna and Sgnd generator. The subgtitution antenna can be referenceto a
haf-wave dipolein dBi. The sgnd generator is then set to afix output leve of either —
10 or —20dBm. Thisisthen injected into the subgtitution antenna. The fidd strength
produced by the substitution antenna is then measured. This measured valueisthen
used to determine the conversion factor to convert the EUTs field strength levelsto a
dBm vdue.

Steps 1 to 5 are repeated for the middle and the highest channd.
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Procedure B — Power Measurement (Conducted Method): The following procedure was
used for transmitters that do use exterrd antennas.

1) Setthe EUT to maximum power and to the lowest channd.

2) Either a power meter or a spectrum anayzer was used to measure the power output.

3) If aspectrum andyzer was used aresolution and video bandwidth IMHz was used to
measure the power output. Corrected for any externd attenuation used for the
protection of theinput of andyzer. In addition, For CDMA or TDMA modulations set
gpectrum andyzer resolution to IMHz and video to 30 kHz. Use video averaging with
a 100-sample rate.

4) If apower meter was used, corrected for any externd attenuation used for the
protection of the input of the sensor head. Also set the power sensor correction by
etting up the frequency range that will be measured.

5) Repeat thisfor the high channd and al modulations that will be used and dl output ports
used for transmission

Procedure D - Occupied Bandwidth (Conducted Method): Either for analog, digita, or
data modulations, occupied bandwidth was performed. The EUT was st to transmit the
appropriate modulation a maximum power. The bandwidth was measured using following
methods:

1) Thebuilt-in 99% function of the pectrum andyzer was used.
2) If the built-in 99% is not available then the following method is used:

26-dB was subtracted to the maximum peak of the emisson. Then the display line function
was used, in conjunction with the marker delta function, to measure the emissons
bandwidth.

3) For the above two methods a resolution and video bandwidth of 10 or 30 kHz was used to
measure the emisson’s bandwidth.

ProcedureH - Other Types of Equipment: Either digital or data modulated Sgnas were
smulated, by software or externd sources, to performed the required tests. The EUT was set
to tranamit the gppropriate digital modulation.
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Procedure| — Bandedge: Where Bandedge measurements are specified the following
procedure was performed:

1

2)
3)

4)

5)

6)

7)

8)

9)

Set the tranamitting signal as close as possible to the edge of the frequency band/block as
specified in the standard. Power is set to maximum

Set the spectrum analyzer display line function to 84.4 dBuv/m.

Set the spectrum andyzer bandwidth to the minimum 1% of the emission bandwidth. The
emission bandwidth is determined by using procedure D.

A spectrum andlyzer was use to measure the radiated field strength. The search antenna
was located 3 meter from the EUT.

The spectrum andyzer resolution and video bandwidth was set to IMHz to measure the
tota bandwidth power of the sgna. No amplifier was used since the fundamenta will cause
the amplifier to saturate.

The EUT was then rotated for a complete 360 degrees and the search antenna was raised
and lowered to maximize the fundamental. Both verticad and horizonta polarization’s were
performed. All correction factors are gpplied to the fundamental.

Set the marker function to the FCC or IC specified frequency band/block, which gave a
field srength result in dBuv/m.

Subgtitution method is performed on spurious emissons not being 20-dB below the
caculated radiated limit. Substitution method is performed by replacing the EUT with a
transmit antennaand signa generator. The subgtitution antenna can be reference to a half-
wave dipolein dBi. The sgna generator isthen set to afix output leve of either —10 or —
20dBm. Thisisthen injected into the subgtitution antenna. The field strength produced by
the subgtitution antennalis then measured. This measured vaue is then used to determine the
converson factor to convert the EUTs fidd strength levelsto adBm vaue.

Steps 1 to 8 were repeated for al modulations and output ports that will be used for
transmisson. Also, Bandedge is determined for blocks A (high edge), D, B, E, F, C (low
edge).

10) Bandedge subgtitution level must not exceed the —13-dBm limit.
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Procedure N - Field Strength Measurement: The EUT was set on the turntable and the
search antenna position 3 meters away. The output antenna termina was terminated with a 50-
ohm terminator (If antenna was permanently attach or internd to device, radiated emission was
performed with antenna attached). The EUT was set at the middle of the frequency band and
Set at maximum output power.

For the first scan, a pre-liminary measurement is performed. A preliminary scan of emissonsis
conducted in which dl sgnificant EUT frequencies are identified with the sysem inanomind
configuration. One or more of these is with the antenna polarized verticaly while the one or
more of these are with the antenna polarized horizontaly. During the preiminary scans, the EUT
is rotated through 360°, the antenna height is varied and cable positions are varied to determine
the highest emission rddive to the limit.

For the find measurement, Substitution method is performed on spurious emissons not being
20-dB below the calculated radiated limit. Substitution method is performed by replacing the
EUT with atranamit antennaand signd generator. The subgtitution antenna can be reference to
ahdf-wave dipolein dBi. The sgna generator isthen set to afix output leve of either —10 or —
20dBm. Thisisthen injected into the subgtitution antenna. The field strength produced by the
subdtitution antennalis then measured. This measured vaue is then used to determine the
converson factor to convert the EUTs field strength levelsto adBm value,

Procedure P — Receiver Antenna Conducted Emissions. Receiver spurious emisson was
measured at the antennaterminal, as a port was available.

1) Setthereceiver was set to the midpoint of the operating band as specified in the standard.

2) Set the spectrum andlyzer display line function to 2 nanowaits for measurements below 1
GHz and 5 nanowaits for measurements above 1 GHz.

3) Set the spectrum anayzer bandwidth to 1 MHz.

4) For the spectrum anayzer, the start frequency was set to 30 MHz and the stop frequency
st to the 5 harmonic of the receiver LO. All spurious or intermodulation emission must
not exceed the specified limit.
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SPECIFICATION LIMITS AND SAMPLE CALCULATIONS

RADIATED EMISSIONS SPECIFICATION LIMITS

The limits for radiated emissions are based on the power of the transmitter at the operating
frequency. Datais messured in the logarithmic form of decibels relative to one milliwait (dBm)
or one microvolt/meter (dBuV/m,). Thefidd strength of the emissons from the EUT is
measured on atest Ste with areceiver.

Bdow is aformula example used to calculate the attenuation requirement, relative to the
transmitters power output, in dBuV/m. For this example an operating power range of 3 watts
isused. Theradiated emissons limit for spurious signas outside of the assigned frequency
block is 43+10L og. (mean output power in watts) dB below the measured amplitude at the

operating power.
CALCULATIONS - EFFECTIVE RADIATED POWER

E(V/m)=030* P* G
d

E= Fdd Strengthin V/m

P= Power in Watts (for this example we use 3 watts)

G= Gain of antennaiin numeric gain (Assume 1.64 for ERP)
d= distance in meters

E(V/m) = 030 * 3watts* 1.64 dB
3 meters

20* log (4.049 V/m * 1,000,000) = 132.14 dBuV/m @ 3 meters

FCC Rules request an attenuation of 43 + 10 log (3) or 47.8 dB for al emissons outside the
assigned block, the limit for spurious and harmonic emissonsis

132.1 dBuvV/m —47.8 dB = 84.3 dBuV/m @ 3 meter.

Note: Substitution Method is performed for spurious emissions with less than 20dB of
margin relative to the calculated field strength limit.
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EXHIBIT 1: Test Equipment Calibration Data

1 Page
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Radiated Emissions, 1000 - 20,000 MHz, 11-Sep-04
Engineer: Juan Martinez

Manufacturer Description Model # Asset# Cal Due
Miteq Preamplifier, 1-18GHz AFS44 1346 08-Jan-05
EMCO Horn Antenna D. Ridge 1-18 GHz (SA40 horn) 3115 1386 24-Mar-05
Hewlett Packard EMC Spectrum Analyzer 9kHz - 40 GHz, Fremont  8564E (84125C) 1393 26-Mar-05

Radiated Emissions, 30 - 1,000 MHz, 11-Sep-04
Engineer: Juan Martinez

Manufacturer Description Model # Asset # Cal Due

Com-Power Pre Amplifier, 30-1000MHz PA-103 1543 26-Nov-04
Rohde & Schwarz EMI Test Receiver, 20Hz-7GHz ESIB7 1630 05-Jan-05
Sunol Sciences Biconilog, 30-3000MHz JB3 1657 24-Feb-05

File: T57109 Test Equipment (Emissions) 1 of 1
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EMC Department

EXHIBIT 2: Test Data Log Sheets

ELECTROMAGNETIC EMISSIONS
TEST LOG SHEETS
AND

MEASUREMENT DATA

T57109 13 Pages

Test Report
Report Date: September 16, 2004
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?Eﬂl@ﬂ EMC Test Data

Client: Thales Navigation Job Number: J57066
Model: Z-Max GPS Reciever T-Log Number:| T57109
Account Manager: Rod

Contact: Chales Branch
Emissions Spec: FCC 24E, RSS-133 Class: Radio
Immunity Spec: Environment:

EMC Test Data

For The

Thales Navigation
Model

Z-Max GPS Reciever

Date of Last Test: 9/11/2004

T-Log: T57109, Rev 1.0 Cover Page 1 of 13



?Eﬂl@ﬂ EMC Test Data

Client: Thales Navigation Job Number: J57066
Model: Z-Max GPS Reciever T-Log Number:| T57109
Account Manager: Rod

Contact: Chales Branch
Emissions Spec: FCC 24E, RSS-133 Class: Radio
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 N/A NZI110896
Thales Navigation 800964-08 Com Module (Pacific N/A NZ1110896

Crest UHF Rx and PCS
TRx)
Thales Navigation 800964-09 Com Module (Pacific N/A NZI110896
Crest UHF Rx and PCS
TRx)
Thales Navigation 800964-10 Com Module (Pacific N/A NZ1110896
Crest UHF Rx and PCS
TRx)
Thales Navigation 800964-07 Com Module (Thales N/A NZI110896
UHF Rx and PCS TRX)

T-Log: T57109, Rev 1.0 EUT Description Page 2 of 13



?Eﬂl@ﬂ EMC Test Data

Client: Thales Navigation Job Number: J57066
Model: Z-Max GPS Reciever T-Log Number:| T57109
Account Manager: Rod

Contact: Chales Branch
Emissions Spec: FCC 24E, RSS-133 Class: Radio
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 Crest800964-10 450-470MHz
Thales Navigation 800964-07 410-470 MHz

The following BlueTooth radio 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.
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ZElliott

EMC Test Data

Client: Thales Navigation

Job Number:

J57066

Model:|Z-Max GPS Reciever

T-Log Number:;
Account Manager:

T57109
Rod

Contact: Chales Branch

Emissions Spec: FCC 24E, RSS-133 Class: Radio
Immunity Spec: Enter immunity spec on cover Environment:
Test Configuration #1
Local Support Equipment
Manufacturer Model Description Serial Number FCCID
Dell PPX Laptop 62HMN DoC
Globaltek AD-740U-1240 Power Supply N/A N/A
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)
Serial Laptop Multirwire Shielded 1
DC input AC/DC adaptor 3 wire Unshielded 1.8

EUT Operation During Emissions

Continuously transmitting at full power on low, middle, and high channels.

T-Log: T57109, Rev 1.0

Test Configuration #1
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ZEllott EMC Test Data

Client: Thales Navigation Job Number: J57066
T-Log Number: T57109
Account Manager: Rod

Model: Z-Max GPS Reciever

Contact: Chales Branch

Spec: FCC 24E, RSS-133 Class: N/A

Radiated Spurious Emissions, FCC 24E

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: 9/11/2004 Config. Used: 1
Test Engineer: Juan Martinez Config Change: None
Test Location: Fremont Chamber #4 EUT Voltage: 120V/60Hz

General Test Configuration
The EUT and all local support equipment were located on the turntable for radiated spurious emissions testing.

The measurement antenna was located 3 meters from the EUT.

Ambient Conditions: Temperature: 20.3°C
Rel. Humidity: 52 %

Summary of Results

Run # Test Performed Limit Result Margin
1c Power Output (Conducted) FCC 24E Pass 27.7dBm
la-1c Power Output (Radiated) FCC 24E Pass 19.6dBm EIRP
RE, 30 - 20,000 MHz -
! o . -12.4dB @
la-1c Spurious En,:/llséizns Transmit FCC 24E Pass 1849.993MHz

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.
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ZEllott EMC Test Data

Client: Thales Navigation Job Number: J57066
T-Log Number: T57109

Model: Z-Max GPS Reciever
Account Manager: Rod

Contact: Chales Branch
Spec: FCC 24E, RSS-133 Class: N/A
Run #1a: Radiated Spurious Emissions, Transmit Mode, 1000 - 20,000 MHz. EUT @ 1850.2 MHz

1350.2 Bandedge RBW=VBW=3kHz Peak mode
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%Elliott

EMC Test Data

Client: Thales Navigation
Model: Z-Max GPS Reciever

Contact: Chales Branch

Job Number: J57066
T-Log Number: T57109

Account Manager: Rod

Spec: FCC 24E, RSS-133 Class: N/A
Frequency| Level | Pol FCC 24E "°! Detector | Azimuth | Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters

1850.201| 111.0 V - - PK 201 1.2 |Fundamental
1850.336| 111.0 H - PK 258 1.0 |Fundamental
1849.993| 674 H - - Peak 258 1.0 |Bandedge
9260.061| 52.6 H 82.2 -29.6 PK 3 1.0 |RBW=VBW=1MHz
6944969 | 50.7 H 82.2 -31.5 PK 118 1.0 RBW=VBW=1MHz
5787.531| 55.8 H 82.2 -26.4 PK 126 1.8 |RBW=VBW=1MHz
11101.66| 59.2 V 82.2 -23.0 PK 196 1.2  |RBW=VBW=1MHz
4630.045 [ 48.6 H 82.2 -33.7 PK 210 1.0 |RBW=VBW=1MHz
3699.090 | 56.7 V 82.2 -25.5 PK 255 1.6 RBW=VBW=1MHz

Note 1:

The limit in the table above is an approximate field strength limit. It has been calculated form the erp or eirp limit
detailed in the EN standard using Friis' equation for free space propagation: E = 30PG/d . This limit is a conservative
limit because it does not consider the presence of the ground plane. The actual signal level, in terms of erp or eirp,
is determined from a substitution measurement for all signals with less than 20dB of margin relative to the calculated

field strength limit.

Transmit Mode: Final Field Strength and Substitution Measurements

Frequency| Substitution measurements Site EUT measurements eirp Limit | erp Limit Margin
MHz Pin' | Gain’| FS°® Factor* FS® | eirp (dBm) |erp (dBm)| dBm dBm dB

1850.201| -10.0 8.5 90.4 91.9 111.0 19.1 16.9

1850.336 | -10.0 8.5 91.3 92.8 111.0 18.2 16.0

1849.993| -10.0 8.5 91.3 92.8 67.4 -25.4 -27.6 -13.0 -12.4

Note 1:  |Pin is the input power (dBm) to the substitution antenna

Note 2:  |Gain is the gain (dBi) for the substitution antenna. A dipole has a gain of 2.2dBi.

Note 3:  |FSis the field strength (dBuV/m) measured from the substitution antenna.

Note 4. |Site Factor - this is the site factor to convert from a field strength in dBuV/m to an eirp in dBm.

Note 5:  |EUT field strength as measured during initial run.

T-Log: T57109, Rev 1.0
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ZEllott EMC Test Data

Client: Thales Navigation Job Number: J57066
. T-Log Number: T57109
Model: Z-Max GPS Reciever
Account Manager: Rod

Contact: Chales Branch
Spec: FCC 24E, RSS-133 Class: N/A
Run #1b: Radiated Spurious Emissions, Transmit Mode, 30 - 20,000 MHz. EUT @ 1880 MHz

30 - 1000 MHz {1580 MHz Tx On)
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%Elliott

EMC Test Data

Client: Thales Navigation
Model: Z-Max GPS Reciever

Contact: Chales Branch

Job Number: J57066
T-Log Number: T57109

Account Manager: Rod

Spec: FCC 24E, RSS-133 Class:/N/A
Frequency| Level | Pol FCC 24E "°! Detector | Azimuth | Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters

1879.914 | 109.9 V - - PK 209 1.2 |Fundamental
1880.084 | 109.5 H - - PK 273 1.0 Fundamental

36.493 40.4 V 82.2 -41.9 Peak 76 1.0 RBW=VBW=1MHz
132.806 40.2 H 82.2 -42.0 Peak 98 1.0 RBW=VBW=1MHz
179.339 38.0 H 82.2 -44.2 Peak 118 1.0 RBW=VBW=1MHz
237.776 43.1 H 82.2 -39.1 Peak 290 1.0 RBW=VBW=1MHz
343.487 48.3 H 82.2 -33.9 Peak 261 1.0 RBW=VBW=1MHz
423.447 441 H 82.2 -38.1 Peak 181 2.0 RBW=VBW=1MHz
3650.000 [ 60.6 \ 82.2 -21.6 Peak 139 1.8 |[RBW=VBW=1MHz
4630.000 | 46.1 H 82.2 -36.1 Peak 209 1.0 RBW=VBW=1MHz
5790.000| 55.2 H 82.2 -27.1 Peak 24 1.4 RBW=VBW=1MHz
6943.334| 49.6 H 82.2 -32.6 Peak 126 1.0 RBW=VBW=1MHz
9259.167 | 51.3 H 82.2 -30.9 Peak 10 1.0 RBW=VBW=1MHz

Note 1:

The limit in the table above is an approximate field strength limit. It has been calculated form the erp or eirp limit
detailed in the EN standard using Friis' equation for free space propagation: E = 30PG/d . This limit is a conservative
limit because it does not consider the presence of the ground plane. The actual signal level, in terms of erp or eirp,
is determined from a substitution measurement for all signals with less than 20dB of margin relative to the calculated
field strength limit.

Transmit Mode: Final Field Strength and Substitution Measurements

Frequency| Substitution measurements Site EUT measurements eirp Limit [ erp Limit Margin
MHz Pint | Gain’| FS?® Factor’ FS® | eirp (dBm) | erp (dBm)| dBm dBm dB

1879.914| -10.0 8.6 88.9 90.3 109.9 19.6 17.4

1880.084 | -10.0 8.6 90.0 914 109.5 18.1 15.9

Note 1:  |Pin is the input power (dBm) to the substitution antenna

Note 2:  |Gain is the gain (dBi) for the substitution antenna. A dipole has a gain of 2.2dBi.

Note 3:  |FSis the field strength (dBuV/m) measured from the substitution antenna.

Note 4. |Site Factor - this is the site factor to convert from a field strength in dBuV/m to an eirp in dBm.

Note 5:  |EUT field strength as measured during initial run.

T-Log: T57109, Rev 1.0
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ZEllott EMC Test Data

Client: Thales Navigation Job Number: J57066
T-Log Number: T57109

Model: Z-Max GPS Reciever
Account Manager: Rod

Contact: Chales Branch
Spec: FCC 24E, RSS-133 Class: N/A
Run #1c: Radiated Spurious Emissions, Transmit Mode, 1000 - 20,000 MHz. EUT @ 1909.8MHz

1909,5 MHz Bandedge RBW=VBW=3kHz Peak mode
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%Elliott

EMC Test Data

Client: Thales Navigation
Model: Z-Max GPS Reciever

Contact: Chales Branch

Job Number: J57066
T-Log Number: T57109

Account Manager: Rod

Spec: FCC 24E, RSS-133 Class: N/A
Frequency| Level | Pol FCC 24E "°! Detector | Azimuth | Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters

3650.000 [ 60.6 \ 82.2 -21.6 Peak 63 20 |RBW=VBW=1MHz
4630.000 [ 45.1 H 82.2 -37.1 Peak 84 1.0 |RBW=VBW=1MHz
5785.000 | 54.7 H 82.2 -27.5 Peak 121 1.8 RBW=VBW=1MHz
6943.334| 50.6 H 82.2 -31.6 Peak 122 1.0 |RBW=VBW=1MHz
9259.167| 52.1 H 82.2 -30.1 Peak 83 1.0 |RBW=VBW=1MHz
11453.33| 54.7 v 82.2 -27.5 Peak 206 16 |RBW=VBW=1MHz

1909.73 | 106.2 V - - PK 213 1.1  |Fundamental

1909.74 | 107.2 H - - PK 272 1.0 |Fundamental

1910.01 | 61.7 H 82.2 -20.5 Peak 273 1.0 |Bandedge

Note 1:

The limit in the table above is an approximate field strength limit. It has been calculated form the erp or eirp limit
detailed in the EN standard using Friis' equation for free space propagation: E = 30PG/d . This limit is a conservative
limit because it does not consider the presence of the ground plane. The actual signal level, in terms of erp or eirp,
is determined from a substitution measurement for all signals with less than 20dB of margin relative to the calculated
field strength limit.

Transmit Mode: Final Field Strength and Substitution Measurements

Frequency| Substitution measurements Site EUT measurements eirp Limit [ erp Limit Margin
MHz Pint | Gain’| FS?® Factor’ FS® | eirp (dBm) | erp (dBm)| dBm dBm dB
1909.73 [ -95 8.6 88.7 89.6 106.2 16.6 14.4
1909.74 [ 95 8.6 89.0 89.9 107.2 17.2 15.0
191001 [ -95 8.6 89.0 89.9 61.7 -28.2 -30.4 -13.0 -15.2
Note 1:  |Pin is the input power (dBm) to the substitution antenna
Note 2:  |Gain is the gain (dBi) for the substitution antenna. A dipole has a gain of 2.2dBi.
Note 3:  |FSis the field strength (dBuV/m) measured from the substitution antenna.
Note 4. |Site Factor - this is the site factor to convert from a field strength in dBuV/m to an eirp in dBm.
Note 5.  |EUT field strength as measured during initial run.

Frequency| Power Output
MHz (dBm)
1880.000 21.7

Antenna Conducted Output Power (Power Meter)

T-Log: T57109, Rev 1.0
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ZEllott EMC Test Data

Client: Thales Navigation Job Number: J57066
T-Log Number: T57109
Account Manager: Rod

Model: Z-Max GPS Reciever

Contact: Chales Branch
Spec: FCC 24E, RSS-133 Class: Radio

1900 MHz Receiver Emissions

Test Specifics
Objective: The objective of this test session is to perform final qualification testing of the EUT with respect to the
specification listed above.

Date of Test: 9/11//2004 Config. Used: 1
Test Engineer: jmartinez Config Change: None
Test Location: FT Chamber# 4 EUT Voltage: 120Vac, 60Hz

General Test Configuration
The Eut was connected directly to Spectrum Analyzer. A 20-dB attenuator was used between the EUT and Spectrum
Analyzer. A external output connector was available to performed antenna receive conducted emissions. The device was set
to received at midpoint of the operating range.

Ambient Conditions: Temperature: 203°C
Rel. Humidity: 52 %
Summary of Results
Run # Test Performed Limit Result Margin
e I e e s

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.
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ZElliott

Client: Thales Navigation

EMC Test Data

Model: Z-Max GPS Reciever

Job Number: J57066
T-Log Number: T57109

Contact: Chales Branch
Spec: FCC 24E, RSS-133

Account Manager: Rod

Class: Radio

Run #1: Antenna Conducted Emissions, 30-25,000 MHz
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 16, 2004

EXHIBIT 3: Test Configuration Photographs
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 16, 2004

EXHIBIT 4: Detailed Photographs
of Thales Navigation Model Z-Max GPS ReceiverConstruction

1 Page
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 16, 2004

EXHIBIT 5: Operator's Manual
for Thales Navigation Model Z-Max GPS Receiver

2 Pages
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 16, 2004

EXHIBIT 6: RF Exposure Information
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