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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, Inc.

471 El Camino Red
Santa Clara, CA 95050

2.1033(c)(2) & RSP-100 (4) FCC ID: NZ1110896
UPN: 4713A-110896
2.1033(c)(3) & RSP-100 (7.2(a)) InstructiondInstallation M anual
Please refer to Exhibit 7: User Manud, Theory of Operation, and Tune-up Procedure
2.1033(c)(4) & RSP-100 (7.2(b)(iii)) Type of emissions
FCC 24E & RSS-133: 317KGXW
2.1033(c)(5) & RSP-100 (7.2(a)) Frequency Range
FCC 24E & RSS-133: 1850.4 - 1909.8 MHz (1900)
2.1033(c)(6) & RSP-100 (7.2(a)) Range of Operation Power
FCC 24E & RSS-133: 5.2dBm EIRP (0.003 Watts EIRP)
2.1033(c)(7) & RSP-100 (7.2(a)) Maximum FCC & IC Allowed Power Levd
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

successful communications.

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

Refer to Exhibit 6. The schemétic diagram
2.1033(c)(9) & RSP-100 (7.2(a)) Tune-up Procedure

Please refer to Exhibit 7: User Manua, Theory of Operation, and Tune-up Procedure
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2.1033(c)(10) & RSP 100 (7.2(a)) Schematic Diagram of the Transmitter
Refer to Exhibit 6. The schematic diagram
2.1033(¢)(10) & RSP-100 (7.2(a)) Meansfor Frequency Stabilization
Refer to Exhibit 6. The schematic diagram
2.1033(c)(10) & RSP-100 (7.2(a)) Meansfor Suppression of Spuriousradiation
Refer to Exhibit 6. The schematic diagram
2.1033(c)(10) & RSP-100 (7.2(a)) Meansfor Limiting Modulation
For more information please refer to Exhibit 7: Theory of Operation
2.1033(c)(10) & RSP-100 (7.2(a)) Meansfor Limiting Power
Refer to Exhibit 6. The schematic diagram

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

Refer to Exhibit 4

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
For more information please refer to Exhibit 7: Theory of Operation

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, Inc.
471 El Camino Red
Santa Clara, CA 95050

Tested to gpplicable 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: 1C2845 SV4 Dated July 30, 2001
Departmental Acknowledgement Number: 1C2549 5 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

the data submitted in this report.
j'«w. Pt
Sgnature

Name Juan Martinez
Tile  Sr. EMC Engineer
Company  Elliott Laboratories Inc.
Address 684 W. Maude Ave
Sunnyvae, CA 94086
USA

Date:.  September 16, 2003

Maintenance of compliance with the above standards is the responsbility 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.).

File R52759 Page 5 of 17 Pages



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 16, 2003

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 intentiond radiator above was tested in a smulated typica inddlation to demondrate
compliance with the rlevant FCC & RSS performance and procedural standards.

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

Every practicd effort was made to perform an impartid test using appropriate test equipment of
known cdibraion. 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 technicd 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 hes been obtained, the labd indicating compliance must be attached to al identica
units subsequently manufactured.

Maintenance of compliance is the responghility 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 1/0 cable changes, €tc.).
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SUMMARY OF TEST RESULTS
Part 24E and RSS-133 Test Summary
Part 2
FCC Pat 24 Test
M easurgments Subpart E RSS.133 Test Performed Measured Value Procedure Result
Required - Section
X Section Used
Section
Modulation
Tested GSM GSM - - - -
2.1047.
Modulation 24.238 (b) 5.6 99% Bandwidth 317 kHz D Complies
characteristics
52dBm
2.1046: RF Output Power .
power output 24.232 (b) 6.2 Test (0.003 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: .
. Unwanted All spurious
S_pun ous 24.238 (3 & 6.3 Emission 30MHz emissions < N Complies
emissions at (b
antenna Port —25GHz -13dBm
(Radiated
M ethod)
Out of Block .
2.1049: - All spurious
Occupied 24'23(’%;)(61) & 6.3 I(Elgn;ds?a;)ends emissions < I Complies
Bandwidth Method) -13dBm
2.1053 Fied Radiated
. -31.2dBm @
strength of 24238 (a) & Spurious :
spurious (b) 63 Emissions 753713 (';ABHZ N Complies
radiation 30MHz — 25GHz (-70dB)
2 1055: Frequ_e_ncy Reference Note 1
Stability from Report
Frequency 24.235 7(a) = v <0.09 ppm AC-EX06 (Report
stability (Frequency Vs, g Page 26)
Temperature) Test Report
2.1055: Frequency Reference |\ 5te 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
2.1093:
Exposure of
Exposure to 2452 8 Humans to 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 tableisreference 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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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 Caculated Uncertainty
(MH2) (dB)
Conducted Emissons 0.15t0 30 +24
Radiated Emissions 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 the top that can accommodate the GPS, UHF, VOID (GPS pass through) receive
antennas, or an adapter that provides coaxia 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 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 isaMotorola cdllular 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 fild survey measurements. In this mode the device would be
powered from its battery pack and the only periphera connected would be ether an externa
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
insdrument into a PC. As this is a professond product the Class A limits are appropriate for
office mode.

The sample was received on September 3, 2003 and tested on September 3, 2003. The EUT
conssted of the following component(s):

Manufacturer Model Description Seria Number
Thales Navigation | 800963 Main Unit
Thales Navigation | 800964-08 | Com Module (Pacific Crest UHF Rx and GSM
TRX)
Thales Navigation | 800964-09 | Com Module (Peacific Crest UHF Rx and GSM
TRX)
Thaes 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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ENCLOSURE

The main enclosure, which houses the BlueTooth transceiver and the GPS receaiver) is primarily
congtructed from amagnesum dloy. 1t 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 optional 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.

SUPPORT EQUIPMENT

Manufacturer / Modd / Description Serid Number FCCID
IBM / Thinkpad 2647-46U / Laptop 78-KBKA9 DoC

EUT INTERFACE PORTS

Cable(s)
Port Comected To 5 intion | Srieided or Unshidided | Lengih(m)
RS232 Port B L aptop serid multiwire shielded 15
USB Not Connected
Pwrin AC 2wire unshielded 1.8
R$433/ RS 232 Portl  Not Connected
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 sametime.

For the tranamitter-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
digitd device-rdlated emissions and had no affect on the emissons due to the receivers or the
transmitters.
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TEST SITE

GENERAL INFORMATION

Find test measurements were taken on September 4, 2003 &t the Elliott Laboratories Chamber
# 5 located Fremont, 41039 Boyce Road, Fremont CA 94538. Final test measurements were
taken on September 3, 2003 at the Elliott Laboratories Open Area Test Site # 4 located at 684
West Maude Avenue, Sunnyvae, Cdifornia Pursuant to Section 2.948 of the FCC Rules,
congtruction, calibration, and equipment data has been filed with the 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 andyzer through an attenuator
to prevent overloading the analyzer.

RADIATED EMISSIONS CONSIDERATIONS

Radiated measurements are performed in an open field environment or Anechoic Chamber. The
test Ste ismaintained free of conductive objects within the CISPR 16-1 defined dliptical 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
recaivers alow both ease of measurement and high accuracy to be achieved. The recaivers have
Peak, Average, and CISPR (Quasi-pesk) detectors built into their desgn so no externd

adapters are necessary. The receiver automaticaly 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 dong with the precison and versatility
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 appropriate specification limit. Therecaiver is
programmed with appropriate factors to convert the received voltage into filed strength at the
antenna. Results are printed in a graphic and/or tabular format, as appropriate.

The test recalver dso provides avisud display of the sgnd 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 transent events.
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ANTENNAS

A biconicd antenna is used to cover the range from 30 MHz to 300 MHz and a log 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 sSte factors
programmed into the test receivers

ANTENNA MAST AND EQUIPMENT TURNTABLE

The antennas used to measure the radiated dectric 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
gpecifies that the test height above ground for table-mounted devices shall be 80 centimeters.
Floor mounted equipment shdl 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 normaly used on a non-conductive floor. During radiated measurements, the EUT
is positioned on a motorized turntable in conformance with this requiremen.

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 anayzer, or
Spectrum andlyzer via a suitable attenuator and/or filter. The attenuators and/or filters are used
to ensure that the transmitter fundamenta 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 external 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 channel.

A spectrum analyzer 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 antenna was
raised and lowered to maximize the fundamentd. Both vertica and horizonta
polarization’s were performed. All correction factors are applied to the fundamental.
Subdtitution is then performed. Substitution method is performed by replacing the EUT
with ahorn antennaand sgna generator. The horn antenna factors can be reference to
ahdf-wave dipolein dBi. The signd generator power level is adjusted until asmilar
level, which was measured, in Step 4, is achieved on the spectrum andlyzer. Theleve
on the signa generator is than added to the antenna factor, in dBi, which will give the
corrected vaue.

Steps 1 to 5 are repeated for the middle and the highest channdl.

Procedure B — Power Measurement (Conducted Method): The following procedure was
used for transmitters that do use externd antennas.

4)

5

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

Either a power meter or a spectrum analyzer was used to measure the power output.

If a spectrum anayzer was used a resolution and video bandwidth 1IMHz was used to
measure the power output. Corrected for any externa attenuation used for the
protection of the input of andlyzer. In addition, For CDMA or TDMA modulations set
spectrum andyzer resolution to IMHz and video to 30 kHz. Use video averaging with
a 100-samplerate.

If a power meter was used, corrected for any external attenuation used for the
protection of the input of the sensor head. Also set the power sensor correction by
setting up the frequency range that will be measured.

Repest thisfor the high channd and al modulations that will be used and al output ports
used for transmission

File: R52759
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Procedure D - Occupied Bandwidth (Conducted Method): Either for anaog, digitd, or
data modulations, occupied bandwidth was performed. The EUT was st to transmit the
gppropriate modulation a maximum power. The bandwidth was measured using following
methods:

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

26-dB was subtracted to the maximum pesk of the emisson. Then the display line function
was usad, in conjunction with the marker ddlta 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 emission’s bandwidth.

ProcedureH - Other Types of Equipment: Either digital or data modulated sgnas were
smulated, by software or externa sources, to performed the required tests. The EUT was set
to tranamit the appropriate digital modulation.

Procedure | — Bandedge: Where Bandedge measurements are specified the following
procedure was performed:

1) Set thetranamitting Sgnd as close as possible to the edge of the frequency band/block as
specified in the standard. Power is set to maximum

2) Set the spectrum andyzer display line function to 84.4 dBuv/m.

3) Set the spectrum analyzer bandwidth to the minimum 1% of the emisson bandwidth. The
emission bandwidth is determined by using procedure D.

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

5) The spectrum anayzer resolution and video bandwidth was set to IMHz to measure the
tota bandwidth power of thesgnd. No amplifier was used since the fundamentd will cause
the amplifier to saturate.

6) 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.

7) Set the marker function to the FCC or |C specified frequency band/block, which gave a
field strength result in dBuv/m.

8) Subdtitution isthen performed. Subgtitution method is performed by replacing the EUT with
ahorn antennaand sgna generator. The horn antenna factors can be reference to a hdf-
wave dipolein dBi. The signd generator power levd is adjusted until asmilar level, which
was measured, in step 4, is achieved on the spectrum andlyzer. Theleve on the sgna
generator is than added to the antenna factor, in dBi, which will give the corrected value.

9) Steps 1to 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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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 16, 2003

Procedure N - Field Strength Measurement: The EUT was set on the turntable and the
search antenna pogtion 3 meters away. The output antennatermina was terminated with a 50-
ohm terminator. The EUT was set a the middle of the frequency band and set at maximum
output powe.

For thefirst scan, a pre-liminary measurement is performed. A preliminary scan of emissonsis
conducted in which dl sgnificant EUT frequencies are identified with the system in anomina
configuration. One or more of these is with the antenna polarized vertically while the one or
more of these are with the antenna polarized horizontaly. 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 rdaive 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 ahorn antenna and signd generator. The horn antenna factors can be referenceto a
haf-wave dipolein dBi. The sgnd generator power level was adjusted until asmilar leve,
which was measured on the first scan, is achieved on the spectrum analyzer. Theleve on the
sgnd generator is than added to the antenna factor, in dBi, which will give the corrected vaue.

Procedure P — Receiver Antenna Conducted Emissions: Receiver spurious emission was
measured at the antennatermind, 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 messurements 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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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 16, 2003

SPECIFICATION LIMITS AND SAMPLE CALCULATIONS

RADIATED EMISSIONS SPECIFICATION LIMITS

The limitsfor radiated emissions are based on the power of the tranamitter a the operating
frequency. Datais measured in the logarithmic form of decibdls rlative to one milliwatt (dBm)
or one microvolt/meter (dBuV/m,). Thefidd drength of the emissons from the EUT is
messured on atest Site with areceiver.

Bdow is aformula example used to caculate the attenuation requirement, relative to the
transmitters power output, in dBuV/m. For this example an operating power range of 3 watts
isused. Theradiated emissonslimit for spurious sgnas outside of the assigned frequency
block is 43+10L ogw. (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 Waetts (for this example we use 3 watts)

G= Gain of antennaiin numeric gain (Assume 1.64 for ERP)
d= digancein 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
assgned block, the limit for spurious and harmonic emissonsis.

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

Note: Substitution Method is performed for spurious emission not being 20-dB below
the calculated field strength.
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EXHIBIT 1: Test Equipment Calibration Data

File R52759 Exhibit Page 1 of 8



Radiated Emissions, 1000 - 19000 MHz, 04-Sep-03
Engineer: jmartinez

Manufacturer Description Model # Assett# Calinterval Last Calibrated Cal Due
EMCO Horn Antenna, D. Ridge 1-18GHz 3115 868 12 3/14/2003 3/14/2004
Hewlett Packard Spectrum Analyzer 9KHz - 26.5GHz, non programable 8563E 284 12 3/3/2003 3/3/2004
Miteq Preamplifier, 1-18GHz AFS44 1540 12 6/16/2003 6/16/2004

File: T52433_P24 Test Equipment (Emissions) lof1l



Elliott Laboratories, Inc. -- EMC Department

Test Report
Report Date: September 16, 2003

EXHIBIT 2: Test Measurement Data

The following data includes conducted and radiated emisson measurements of the Thaes

Navigation, Inc., Modd No: Z-Max GPS Receiver.

T52433 Radio
AC-EXO06 test report

27 Pages
3 Pages

File: R52759
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?Eﬂl@ﬂ EMC Test Data

Client: Thales Navigation Job Number: J52303
Model: Z_Max GPS Receiver Project T-Log Number: 752433
Account Manager: Mike Conrad

Contact: Christian Legras
Emissions Spec: Part 24E & RSS-133 Class: Radio
Immunity Spec: Environment:

EMC Test Data

For The

Thales Navigation
Model

Z_Max GPS Receiver Project

Date of Last Test: 9/4/2003

T-Log: T52433_P24, Rev 0.1 Cover Page 1 of 27



?Eﬂl@ﬂ EMC Test Data

Client: Thales Navigation Job Number: J52303

Model: Z_Max GPS Receiver Project T-Log Number: 752433
Account Manager: Mike Conrad

Contact: Christian Legras
Emissions Spec: Part 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: T52433_P24, Rev 0.1 EUT Description Page 2 of 27



?Eﬂl@ﬂ EMC Test Data

Client: Thales Navigation Job Number: J52303
Model: Z_Max GPS Receiver Project T-Log Number: 752433
Account Manager: Mike Conrad

Contact: Christian Legras
Emissions Spec: Part 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.

T-Log: T52433 P24, Rev 0.1 EUT Description Page 3 of 27



ZElliott

EMC Test Data

Client: Thales Navigation Job Number: J52303
Model: Z_Max GPS Receiver Project T-Log Number: T52433
Account Manager: Mike Conrad
Contact: Christian Legras
Emissions Spec: Part 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

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 15

USB Not connected

Pwr in AC outlet 2 wire Unshielded 1.8
RS433 Port B Not connected

EUT Operation During Emissions

The transmitter was set to operate at the top,bottom or center of its operating range 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.

T-Log: T52433_P24, Rev 0.1

Test Configuration #1
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ZEllott EMC Test Data

Client: Thales Navigation Job Number: J52303
T-Log Number; T52433
Account Manager: Mike Conrad

Model: Z_Max GPS Receiver Project

Contact; Christian Legras

Spec: Part 24E & RSS-133 Class: Radio

Radiated Power & Bandedge Measurement (1900 MHz)

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: 9/3/2003 Config. Used: 1
Test Engineer: jmartinez Config Change: None
Test Location: SVOATS #4 EUT Voltage: 120V / 60Hz

General Test Configuration
The EUT was located on the turntable for radiated emissions testing.

On the OATS, the measurement antenna was located 3m from the EUT for the Bandedge.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT. Subsititution was performed for
the power output and bandedges. Antenna factor and cable loss were entered into the analyzer. All measurements are
calibrated readings.

Ambient Conditions: Temperature: 20 °C
Rel. Humidity: 45 %

Summary of Results

Run # Test Performed Limit Result Margin
1 Power Output (Substitution) | 24.232(h) & RSS-133 Pass 5.2 dBm
1 Power Output (Conducted) | 24.232(b) & RSS-133 Pass 27.7.dBm
2 Bandedges 24.238(a) & RSS-133 Pass | All emission < -13 dBm
3 99% Bandwidth 24.238(a) & RSS-133 Pass 317 kHz

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.

T52433 P24 RE Tx Bandedges 03-Sep-03 Page 5 of 27



ZEllott EMC Test Data

Client: Thales Navigation Job Number: J52303

. i T-Log Number; T52433
Model: Z_Max GPS Receiver Project

Account Manager: Mike Conrad
Contact; Christian Legras

Spec: Part 24E & RSS-133 Class: Radio

Runi# 1: Power Output
All Field strenght levels measured in a RBW=VBW=1MHz to capture the peak evelope of the signal.

Frequency| Level Pol FCC 24E Detector | Azimuth Height |Comments
MHz | dBuVim| v/h Limit Margin |Pk/QP/Avg| degrees | meters
1850.305| 97.3 v - - PK 317 1.2 |Low Channel
1850.175| 100.8 H - - PK 344 1.2 |Low Channel
1879.733| 102.9 H - - Pk 218 1.0 |Middle Channel
1879.783| 100.9 \Y - Pk 241 1.0 |Middle Channel
1909.783| 100.7 V Pk 234 1.1 |High Channel
1909.842| 101.5 H Pk 261 1.0  |High Channel
(Substitution Method)
Substitution " *
Frequency| Level Pol Pin Gain EIRP ERP Comment
MHz [ dBuVim| v dBm dBi dBm dBm
1850.2 | 100.8 H -4.2 7.8 3.7 15 Note 1
1879.7 | 102.9 H -2.6 7.8 5.2 3.0 Note 1
1909.8 | 101.5 H -2.8 7.8 5.0 2.8 Note 1

Pin is the power input (dBm) to the substitution antenna to obtain the field strength recorded from the EUT. G is the
Note 1.  |gain (dBi) for the substitution antenna.ERP is the effective radiated power (Pin + GdBi - 2.2) from the substitution
antenna. EIRP is calculated as follows (Pin+GdBi)

Antenna Conducted Output Power (Power Meter)

Frequency| Power Output
MHz (dBm)
1880.000 21.7
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% Elliott EMC Test Data

Client: Thales Navigation Job Number: J52303

. i T-Log Number; T52433
Model: Z_Max GPS Receiver Project

Account Manager: Mike Conrad
Contact; Christian Legras

Spec: Part 24E & RSS-133 Class: Radio

Run# 2: Bandedge Measurements
All Field strenght levels measured in a RBW=VBW=1MHz to capture the peak evelope of the signal.

Frequency| Level Pol FCC 24E Detector [ Azimuth Height [Comments

MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
1850.305| 97.3 V - - PK 317 1.2 |Low Channel
1850.175| 100.8 H - - PK 344 1.2 |Low Channel
Harmonics Emissions (Substitution Method)

Substitution "**

Frequency| Level Pol Pin Gain EIRP ERP Limit Margin | Comment

MHz | dBuVim| v/h dBm dBi dBm dBm (dBm) (dB)

1850.0 36.0 H -65.2 7.8 -57.4 -59.6 -13.0 -44.4  |Note 1

Pin is the power input (dBm) to the substitution antenna to obtain the field strength recorded from the EUT. G is the
Note 1.  |gain (dBi) for the substitution antenna.ERP is the effective radiated power (Pin + GdBi - 2.2) from the substitution
antenna. EIRP is calculated as follows (Pin+GdBi)

Low channel Block A
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¥REH 3. BkHz #LUEH 3 BkHz SHPF SEBms=
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% Elliott EMC Test Data

Client: Thales Navigation Job Number: J52303
T-Log Number; T52433
Account Manager: Mike Conrad

Model: Z_Max GPS Receiver Project

Contact; Christian Legras

Spec: Part 24E & RSS-133 Class: Radio
All Field strenght levels measured in a RBW=VBW=1MHz to capture the peak evelope of the signal.
Frequency| Level Pol FCC 24E Detector | Azimuth Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees | meters
1864.758 | 101.1 H - - PK 221 1.0 |Refe leve 31.4
1864.683 | 98.8 \ - - PK 235 11
Harmonics Emissions (Substitution Method)
Substitution "*©*
Frequency| Level Pol Pin Gain EIRP ERP Limit Margin | Comment
MHz [ dBuVim| vih dBm dBi dBm dBm (dBm) (dB)
18650.0 [ 57.7 H -52.6 7.8 -44.8 -47.0 -13.0 -31.8 [Note 1

Pin is the power input (dBm) to the substitution antenna to obtain the field strength recorded from the EUT. G is the
Note 1:  |gain (dBi) for the substitution antenna.ERP is the effective radiated power (Pin + GdBi - 2.2) from the substitution
antenna. EIRP is calculated as follows (Pin+GdBi)

Block A High channel
®¥ATTEM BdB MER 57 . &B7dBal
=L 117 . &dBHplt L =2 1 HESPEH EH=
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% Elliott EMC Test Data

Client: Thales Navigation Job Number: J52303
T-Log Number; T52433
Account Manager: Mike Conrad

Model: Z_Max GPS Receiver Project

Contact; Christian Legras
Spec: Part 24E & RSS-133 Class: Radio

Block D Low channel

All Field strenght levels measured in a RBW=VBW=1MHz to capture the peak evelope of the signal.

Frequency| Level Pol FCC 24E Detector [ Azimuth Height [Comments

MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
1865.225| 101.2 H - - PK 224 10 |31.2
1865.100 | 97.7 v - - PK 235 11
Harmonics Emissions (Substitution Method)

Substitution " *

Frequency| Level Pol Pin Gain EIRP ERP Limit Margin | Comment

MHz | dBuVim| v/h dBm dBi dBm dBm (dBm) (dB)

1865.0 54.8 H -49.1 7.8 -41.3 -43.5 -13.0 -28.3  [Note 1

Pin is the power input (dBm) to the substitution antenna to obtain the field strength recorded from the EUT. G is the
Note 1.  |gain (dBi) for the substitution antenna.ERP is the effective radiated power (Pin + GdBi - 2.2) from the substitution
antenna. EIRP is calculated as follows (Pin+GdBi)
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% Elliott EMC Test Data

Client: Thales Navigation Job Number: J52303
T-Log Number; T52433
Account Manager: Mike Conrad

Model: Z_Max GPS Receiver Project

Contact; Christian Legras
Spec: Part 24E & RSS-133 Class: Radio
Block D High channel

All Field strenght levels measured in a RBW=VBW=1MHz to capture the peak evelope of the signal.

Frequency| Level Pol FCC 24E Detector | Azimuth Height |Comments

MHz | dBuVim| v/h Limit Margin |Pk/QP/Avg| degrees | meters
1870.000 | 103.3 H - - PK 274 1.0
Harmonics Emissions (Substitution Method)

Substitution " *

Frequency| Level Pol Pin Gain EIRP ERP Limit Margin | Comment

MHz | dBuVim| v/h dBm dBi dBm dBm (dBm) (dB)

1870.0 61.6 H -42.1 7.8 -34.3 -36.5 -13.0 -21.3  [Note 1

Pin is the power input (dBm) to the substitution antenna to obtain the field strength recorded from the EUT. G is the
Note 1.  |gain (dBi) for the substitution antenna.ERP is the effective radiated power (Pin + GdBi - 2.2) from the substitution
antenna. EIRP is calculated as follows (Pin+GdBi)
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% Elliott EMC Test Data

Client: Thales Navigation Job Number: J52303
T-Log Number; T52433
Account Manager: Mike Conrad

Model: Z_Max GPS Receiver Project

Contact; Christian Legras
Spec: Part 24E & RSS-133 Class: Radio
Block B Low channel

All Field strenght levels measured in a RBW=VBW=1MHz to capture the peak evelope of the signal.

Frequency| Level Pol FCC 24E Detector | Azimuth Height |Comments

MHz | dBuVim| v/h Limit Margin |Pk/QP/Avg| degrees | meters
1870.200 | 102.8 - - PK 224 1.0
Harmonics Emissions (Substitution Method)

Substitution " *

Frequency| Level Pol Pin Gain EIRP ERP Limit Margin | Comment

MHz | dBuVim| v/h dBm dBi dBm dBm (dBm) (dB)

1870.0 54.9 H -49.4 7.8 -41.6 -43.8 -13.0 -28.6  [Note 1

Pin is the power input (dBm) to the substitution antenna to obtain the field strength recorded from the EUT. G is the
Note 1.  |gain (dBi) for the substitution antenna.ERP is the effective radiated power (Pin + GdBi - 2.2) from the substitution
antenna. EIRP is calculated as follows (Pin+GdBi)
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% Elliott EMC Test Data

Client: Thales Navigation Job Number: J52303
T-Log Number; T52433
Account Manager: Mike Conrad

Model: Z_Max GPS Receiver Project

Contact; Christian Legras

Spec: Part 24E & RSS-133 Class: Radio
Block B High channel
All Field strenght levels measured in a RBW=VBW=1MHz to capture the peak evelope of the signal.
Frequency| Level Pol FCC 24E Detector | Azimuth Height |Comments
MHz | dBuVim| v/h Limit Margin |Pk/QP/Avg| degrees | meters
1884.700 | 104.6 h - - PK 220 1.0
Harmonics Emissions (Substitution Method)
Substitution " *
Frequency| Level Pol Pin Gain EIRP ERP Limit Margin | Comment
MHz | dBuVim| v/h dBm dBi dBm dBm (dBm) (dB)
1885.0 59.4 H -43.6 7.8 -35.8 -38.0 -13.0 -22.8 [Note 1

Pin is the power input (dBm) to the substitution antenna to obtain the field strength recorded from the EUT. G is the
Note 1.  |gain (dBi) for the substitution antenna.ERP is the effective radiated power (Pin + GdBi - 2.2) from the substitution
antenna. EIRP is calculated as follows (Pin+GdBi)
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% Elliott EMC Test Data

Client: Thales Navigation Job Number: J52303

T-Log Number; T52433
Account Manager: Mike Conrad

Model: Z_Max GPS Receiver Project

Contact; Christian Legras
Spec: Part 24E & RSS-133 Class: Radio

Block E Low channel

All Field strenght levels measured in a RBW=VBW=1MHz to capture the peak evelope of the signal.

Frequency| Level Pol FCC 24E Detector [ Azimuth Height [Comments

MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
1885.400 | 105.1 h - - PK 222 1.0
Harmonics Emissions (Substitution Method)

Substitution "®*

Frequency| Level Pol Pin Gain EIRP ERP Limit Margin | Comment

MHz [ dBuVim| vih dBm dBi dBm dBm (dBm) (dB)

1885.0 38.4 H -65.6 7.8 -57.8 -60.0 -13.0 -44.8  [Note 1

Pin is the power input (dBm) to the substitution antenna to obtain the field strength recorded from the EUT. G is the
Note 1:  |gain (dBi) for the substitution antenna.ERP is the effective radiated power (Pin + GdBi - 2.2) from the substitution
antenna. EIRP is calculated as follows (Pin+GdBi)
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% Elliott EMC Test Data

Client: Thales Navigation Job Number: J52303
T-Log Number; T52433
Account Manager: Mike Conrad

Model: Z_Max GPS Receiver Project

Contact; Christian Legras

Spec: Part 24E & RSS-133 Class: Radio
Block E High channel
All Field strenght levels measured in a RBW=VBW=1MHz to capture the peak evelope of the signal.
Frequency| Level Pol FCC 24E Detector | Azimuth Height |Comments
MHz | dBuVim| v/h Limit Margin |Pk/QP/Avg| degrees | meters
1889.200 | 104.6 h - - PK 234 1.0
Harmonics Emissions (Substitution Method)
Substitution "*©*
Frequency| Level Pol Pin Gain EIRP ERP Limit Margin | Comment
MHz [ dBuVim| vih dBm dBi dBm dBm (dBm) (dB)
1890.0 59.9 H -43.8 7.8 -36.0 -38.2 -13.0 -23.0 [Note 1

Pin is the power input (dBm) to the substitution antenna to obtain the field strength recorded from the EUT. G is the
Note 1:  |gain (dBi) for the substitution antenna.ERP is the effective radiated power (Pin + GdBi - 2.2) from the substitution
antenna. EIRP is calculated as follows (Pin+GdBi)
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% Elliott EMC Test Data

Client: Thales Navigation Job Number: J52303

T-Log Number; T52433
Account Manager: Mike Conrad

Model: Z_Max GPS Receiver Project

Contact; Christian Legras
Spec: Part 24E & RSS-133 Class: Radio

Block F Low channel

All Field strenght levels measured in a RBW=VBW=1MHz to capture the peak evelope of the signal.

Frequency| Level Pol FCC 24E Detector [ Azimuth Height [Comments

MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
1890.200 | 104.3 h - - PK 224 1.0
Harmonics Emissions (Substitution Method)

Substitution "®*

Frequency| Level Pol Pin Gain EIRP ERP Limit Margin | Comment

MHz [ dBuVim| vih dBm dBi dBm dBm (dBm) (dB)

1890.0 58.4 H -46.7 7.8 -38.9 -41.1 -13.0 -25.9 [Note 1

Pin is the power input (dBm) to the substitution antenna to obtain the field strength recorded from the EUT. G is the
Note 1:  |gain (dBi) for the substitution antenna.ERP is the effective radiated power (Pin + GdBi - 2.2) from the substitution
antenna. EIRP is calculated as follows (Pin+GdBi)

¥ATTEM BdE MER SE6.43dBpV
=L 11V . 1cdHpWt L kg = L "HEEAEEE GHE

w‘f N

O AL 1
CENTER 1 89BBBaGHz SPAN 1 @BBMHz
¥REEH 3. BkHz #HLUEH 3. 8AkHz SHF ZEBms= -
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% Elliott EMC Test Data

Client: Thales Navigation

Job Number: J52303

) ) T-Log Number; T52433
Model: Z_Max GPS Receiver Project .

Account Manager: Mike Conrad

Contact:| Christian Legras
Spec: Part 24E & RSS-133

Class: Radio

Block FHigh channel

All Field strenght levels measured in a RBW=VBW=1MHz to capture the peak evelope of the signal.
Frequency| Level Pol FCC 24E Detector | Azimuth Height |Comments

MHz | dBuVim| v/h Limit Margin |Pk/QP/Avg| degrees | meters
1894.700 | 104.6 - - PK 227 1.0
Harmonics Emissions (Substitution Method)
Substitution " *
Frequency| Level Pol Pin Gain EIRP ERP Limit Margin | Comment
MHz | dBuVim| v/h dBm dBi dBm dBm (dBm) (dB)
1895.0 58.8 H -44.2 7.8 -36.4 -38.6 -13.0 -23.4 |Note 1

Pin is the power input (dBm) to the substitution antenna to obtain the field strength recorded from the EUT. G is the

Note 1.  |gain (dBi) for the substitution antenna.ERP is the effective radiated power (Pin + GdBi - 2.2) from the substitution
antenna. EIRP is calculated as follows (Pin+GdBi)
¥ATTEM BdE MER SE.T77dEBEal
'-:._ L1% . 1dHp L) L= l. S950E GHE
o} _ﬁa'i"m_ M’“‘*.i |
f N
R _..4 5
_‘l'ﬁ
A LR
'L
. MH-T%-.M“
CEMTER 1. 99CBBEGH= SPAM 1 @BBMH=z I
¥FREWM 3. BAkH:z #¥LUEH 3 BAkHz SHFPF ZBPms= -
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% Elliott EMC Test Data

Client: Thales Navigation Job Number: J52303
T-Log Number; T52433
Account Manager: Mike Conrad

Model: Z_Max GPS Receiver Project

Contact; Christian Legras
Spec: Part 24E & RSS-133 Class: Radio

Block C Low channel
All Field strenght levels measured in a RBW=VBW=1MHz to capture the peak evelope of the signal.

Frequency| Level Pol FCC 24E Detector | Azimuth Height |Comments

MHz | dBuVim| v/h Limit Margin |Pk/QP/Avg| degrees | meters
1895.200 | 104.8 h - - PK 223 1.0
Harmonics Emissions (Substitution Method)

Substitution " *

Frequency| Level Pol Pin Gain EIRP ERP Limit Margin | Comment

MHz | dBuVim| v/h dBm dBi dBm dBm (dBm) (dB)

1895.0 59.4 H -43.8 7.8 -36.0 -38.2 -13.0 -23.0 |Notel

Pin is the power input (dBm) to the substitution antenna to obtain the field strength recorded from the EUT. G is the
Note 1.  |gain (dBi) for the substitution antenna.ERP is the effective radiated power (Pin + GdBi - 2.2) from the substitution
antenna. EIRP is calculated as follows (Pin+GdBi)

¥ATTEM BdE MKRE 55 43dBaU
Rl 117 1dBp i L@ B 1 SSE@AAAGHz
ok ﬂlhyﬁﬂ\
| I x
k|
R W
CEMTER 1. 99CEBBASH=z SPAM 1. A0BMHz E
¥FEW 3. BkHz ¥UBH 3. BkH=z WP ZEPms r
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% Elliott EMC Test Data

Client: Thales Navigation Job Number: J52303
T-Log Number; T52433

Account Manager: Mike Conrad

Model: Z_Max GPS Receiver Project

Contact; Christian Legras
Spec: Part 24E & RSS-133 Class: Radio
High channel Block C (REF LEV: 31.8 dB)
Harmonics Emissions (Substitution Method)

Substitution " *
Frequency| Level Pol Pin Gain EIRP ERP Limit Margin | Comment
MHz | dBuVim| v/h dBm dBi dBm dBm (dBm) (dB)
1910.0 56.2 H -45.9 7.8 -38.1 -40.3 -13.0 -25.1 |Note 1

Pin is the power input (dBm) to the substitution antenna to obtain the field strength recorded from the EUT. G is the
Note 1.  |gain (dBi) for the substitution antenna.ERP is the effective radiated power (Pin + GdBi - 2.2) from the substitution
antenna. EIRP is calculated as follows (Pin+GdBi)

¥ATTEN BdE MKR SE . 23dBj
BL 117 AdBp U L8d B L SB2593GHz
o 1*'-“”1‘r;“
1
A .'.
F L\
R J .
ARF kit
‘P.-f', ".'1“'
| L |

M
qwm%vlmﬂhhﬂjAmm.

=M TER 1.9l BPEa0dGHE SFAM 1. WabMHz
¥EEN 3. BkHz ¥JEH 3. BkHz SHF ZEBBms

Note 1:  |The Antenna factor and cable loss has been inlcuded in the plot above by using the REF LEV OFFSET
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L]
ZElliott EMC Test Data
Client: Thales Navigation Job Number: J52303
) ) T-Log Number; T52433
Model: Z_Max GPS Receiver Project .
Account Manager: Mike Conrad
Contact; Christian Legras
Spec: Part 24E & RSS-133 Class: Radio
Run# 3: Out of Band Emission and 99% BW.
Low channel Block A 99% BW
®¥ATTEM BdB asME R A3dEBE
HL 11¥ . &dBHp ! Ld =2 J1 " HH=
o ) _nh-'t"”-'-""iul.,_.L
[l '
¥ ﬁ'h
R ¥ R
.-_.I-Ir. '.4-\.
.-'L, Hkk
i b
\.-'..l.l'u-'"\-.'l".# I""l"'ﬂl.‘; il L
=M TER d5 044G H= SHFAHM HBEBMH=
¥EEW 3. BkHz #LUEW 3 BkH:z SHP ZEBRms
High Channel Block C 99% BW
¥ATTEN BdE aMER 1. SBAdE
Bl 117 ddBp U 1@d B 48T k Hz
o
o .\Jll'-l" ""l'l'-'thL|
|"!" '-".
.' l‘
R { -,
f I
fika .
.
L W
.._,._..-H.rr-.ll'v"r-l""* ‘l"n"i'ﬂhﬂm
=M TEE 1. 9d37E GH= SHFAM HBEBEMH=
¥REW 3. AkHz #¥LUB 3 BAkHz SHF ZEBERms=
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ZEllott EMC Test Data

Client: Thales Navigation Job Number: J52303
T-Log Number; T52433
Account Manager: Mike Conrad

Model: Z_Max GPS Receiver Project

Contact; Christian Legras
Spec: Part 24E & RSS-133 Class: Radio

Radiated Harmonic 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: 9/4/2003 Config. Used: 1
Test Engineer: jmartinez Config Change: None
Test Location: FT Chamber# 5 EUT Voltage: 120Vac, 60Hz

General Test Configuration
The EUT was located on the turntable for radiated emissions testing.

On the OATS, the measurement antenna was located 3m from the EUT for the frequency range 1 - 20 GHz.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT. For any Spurious emission
more than 20-dB of the field strenght limit, substitution was performed. If the Spurious emissions are 20-dB below the field
strength limit, substituion does not have to be performed.

Ambient Conditions: Temperature: 17°C
Rel. Humidity: 51 %

Summary of Results

Run # Test Performed Limit Result Margin
1-3 RE, 30 - 19000 MHz, Out-of- | 24.238(a) & RSS-133 Pass [-7.0dB @ 7531.1 MHz
band Emissions

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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%Elliott

EMC Test Data

Client: Thales Navigation
Model: Z_Max GPS Receiver Project

Contact; Christian Legras

Job Number: J52303
T-Log Number; T52433

Account Manager: Mike Conrad

Spec: Part 24E & RSS-133

Class: Radio

Run #1: Preliminary Radiated Emissions, 30-19000 MHz
Frequency 1850.2MHz (Low Channel)

Frequency| Level Pol FCC 24E Detector | Azimuth Height |Comments
MHz | dBuVim| v/h Limit Margin |Pk/QP/Avg| degrees | meters

9264.559 | 52.7 V 84.4 -31.7 Peak 258 1.3

11131.45] 65.6 H 84.4 -18.8 Peak 301 1.3

Note 1:  |Add note here

Note 2:

Harmonics Emissions (Substitution Method)

Substitution " *
Frequency| Level Pol Pin Gain EIRP ERP Limit Margin | Comment
MHz | dBuVim| v/h dBm dBi dBm dBm (dBm) (dB)
111315 | 65.6 H -41.5 11.6 -29.9 -32.1 -13.0 -16.9 [Note 1

antenna. EIRP is calculated as follows (Pin+GdBi)

Pin is the power input (dBm) to the substitution antenna to obtain the field strength recorded from the EUT. G is the
Note 1.  |gain (dBi) for the substitution antenna.ERP is the effective radiated power (Pin + GdBi - 2.2) from the substitution

g5.0-

g0.0-
7a.0-

-

=

]
I

63.0-
a0.0-
25.0-

Amplitude {dBus )

a0.0-
453.0-
40.0-

1 T T T T
3500.0 4000.0 S000.0 a000.0 F000.0
Frequency (MHz)

G000.0 Q000.0

10000,
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%Elliott

EMC Test Data

Client: Thales Navigation

Contact; Christian Legras

Model: Z_Max GPS Receiver Project

Job Number: J52303

T-Log Number; T52433

Account Manager: Mike Conrad

Spec: Part 24E & RSS-133 Class: Radio
g5.0-
g0.0-
75.0-
E 70.0-
=
=
B 65.0-
1k}
3 e0.0-
=
£ 55.0-
50.0-
45.0-
4'I:l'lzl_l""""'I""'""I""""'I""""'I""""'I""'""I""""'I""""'I
100000 11000.0 120000  13000.0 140000 150000 16000.0  17000.0 15000,
Frequency (MHz)
Run #2: Preliminary Radiated Emissions, 30-19000 MHz
Frequency 1886MHz (Middle Channel)
Frequency| Level Pol FCC 24E Detector | Azimuth Height |Comments
MHz | dBuVim| v/h Limit Margin |Pk/QP/Avg| degrees | meters
7531.100| 71.7 v 84.4 -12.7 Peak 278 1.6
9416.000 | 62.6 \ 84.4 -21.8 Peak 226 1.6
1130449 | 64.6 H 84.4 -19.8 Peak 351 1.6
Note 1.  |Add note here
Note 2:
Harmonics Emissions (Substitution Method)
Substitution "**
Frequency| Level Pol Pin Gain EIRP ERP Limit Margin | Comment
MHz | dBuVim| v/h dBm dBi dBm dBm (dBm) (dB)
113045 | 64.6 H -41.5 11.8 -29.7 -31.9 -13.0 -16.7 |Note 1
7531.1 71.7 V -31.2 11.2 -20.0 -22.2 -13.0 -7.0 |Note 1
9416.0 62.6 V -44.1 11.4 -32.7 -34.9 -13.0 -19.7  [Note 1

Pin is the power input (dBm) to the substitution antenna to obtain the field strength recorded from the EUT. G is the

Note 1.  |gain (dBi) for the substitution antenna.ERP is the effective radiated power (Pin + GdBi - 2.2) from the substitution
antenna. EIRP is calculated as follows (Pin+GdBi)
T52433 P24 RE Harmonics 04-Sep-03
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% Elliott EMC Test Data

Client: Thales Navigation Job Number: J52303
T-Log Number; T52433
Account Manager: Mike Conrad

Model: Z_Max GPS Receiver Project

Contact; Christian Legras

Spec: Part 24E & RSS-133 Class: Radio

5.0

0.0
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~
=
o

I

=11
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%Elliott

EMC Test Data

Client: Thales Navigation

Contact; Christian Legras

Model: Z_Max GPS Receiver Project

Job Number: J52303

T-Log Number; T52433

Account Manager: Mike Conrad

Spec: Part 24E & RSS-133 Class: Radio
Run #3: Preliminary Radiated Emissions, 30-19000 MHz
Frequency 1909.7MHz (High Channel)
Frequency| Level Pol FCC 24E Detector [ Azimuth Height [Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
5738.769 | 61.9 H 84.4 -22.5 Peak 305 2.2
7653.078 | 70.8 V 84.4 -13.6 Peak 281 2.2
9556.572 | 59.6 H 84.4 -24.8 Peak 281 1.0
11490.85 | 63.7 H 84.4 -20.7 Peak 283 1.6
Harmonics Emissions (Substitution Method)
Substitution " *
Frequency| Level Pol Pin Gain EIRP ERP Limit Margin | Comment
MHz | dBuVim| v/h dBm dBi dBm dBm (dBm) (dB)
114909 | 63.7 H -47.4 11.8 -35.6 -37.8 -13.0 -22.6  [Note 1
7653.1 70.8 V -34.9 11.2 -23.7 -25.9 -13.0 -10.7 [Note 1
5738.8 61.9 H -42.0 10.2 -31.8 -34.0 -13.0 -18.8
9556.6 59.6 H -46.0 114 -34.6 -36.8 -13.0 -21.6

Note 1:

Pin is the power input (dBm) to the substitution antenna to obtain the field strength recorded from the EUT. G is the
gain (dBi) for the substitution antenna.ERP is the effective radiated power (Pin + GdBi - 2.2) from the substitution

antenna. EIRP is calculated as follows (Pin+GdBi)
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%Elliott

EMC Test Data

Client: Thales Navigation
Model: Z_Max GPS Receiver Project

Contact; Christian Legras

Job Number: J52303
T-Log Number; T52433
Account Manager: Mike Conrad

Spec: Part 24E & RSS-133

Class: Radio
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4007, 4wt e

10000.0 11000.0 1z2000.0

13000.0 14000.0 15000.0 16000.0 17000.0 18000,
Frequency (MHz)

T52433_P24

RE Harmonics 04-Sep-03 Page 25 of 27



ZElliott EMC Test Data

Client; Thales Navigation Job Number; J52303
Model: Z_Max GPS Receiver Project T-Log Number: T52433
Proj Eng: Mike Conrad

Contact:| Christian Legras
Spec:/ Part 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: 9/4/2003 Config. Used: 1
Test Engineer: jmartinez Config Change: None
Test Location: FT Chamber# 5 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: 17°C
Rel. Humidity: 51 %

Summary of Results

Run # Test Performed Limit Result Margin
RE, 30 - 25,000 MHz, Antenna 794.3 pW @ 13,4800
L Conducted Emissions RSS-133(9) Pass MHz

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; J52303
Model: Z_Max GPS Receiver Project T-Log Number: T52433
Proj Eng: Mike Conrad
Contact:| Christian Legras
Spec:/ Part 24E & RSS-133 Class: Radio
Run #1: Antenna Conducted Emissions, 30-25,000 MHz
RSS-133 (9)(ii) Rx
¥ATTEH 1BdEB MER ZE. LZpW
RL 15 EESuw LA B 287, 1MHz
DISELAY | LIME
2.828 nM
=)
#_4mprhﬂzﬂ1umhmwwﬁmrrﬂ
START 28 @MHz STOP 1. B@@@GHz
HREM LBRkHz *LUEH LBakHz SWP 54Bms
RSS-133 (9)(ii) Rx
¥ATTEN |BdE MKER 754 3pk
HL 15 . ESpl LEd =2 L3 #“BL=Hz
OISPFLAY  LIM
S. @88 ni
o] s il i R -J“""‘ﬂi"-\_l_l..il_' '\--I—\-I-"-jl-ﬂl-h.-'w.-ﬁ" wurnt
START 1. @@GHz STOP 28. A@GHz
¥REW L. BHHz ¥LUEH L AMHz SWF 3AEBms

T52433_P24 RE Rx 04-Sep-03

Page 27 of 27



APPLICANT MOTOROLA INC. FCC ID:IHDT6AC1

Frequency Stability

Contents
Method of Measurement ............ccccvvvviiiiieeeeeeennnnnnns 24
Measurement Limit ...........ooooviiiiiiiiiiiiiiin e 25
Frequency Stability Plots
Carrier Stability Over Voltage............cccceuu..e. 26
Carrier Stability Over Temperature ............... 26

Method of Measurement:

In order to measure the carrier frequency under the condition of AFC lock, see
EXHIBIT 12, it is necessary to make measurements with the mobile station in a
‘tall mode” This is accomplished with the use of a Hewlett Packard 8922H GSM
MS Test Set.

1. Measure the carrier frequency at room temperature.

2. Subject the mobile station to overnight soak at -30 C.

3. With the mobile station, powered via 4.8 Volts, connected to the 8922H and in
a simulated call on channel 662 (center channel), measure the carrier
frequency. These measurements should be made within 2 minutes of

powering up the mobile station, to prevent significant self warming.

4. Repeat the above measurements at 10 C increments from -30 C to +60 C.
Allow at least 1 1/2 hours at each temperature, unpowered, before making
measurements.

5. Re-measure carrier frequency at room temperature with nominal 4.8 Volts.
Vary supply voltage from minimum 3 Volts to maximum 6 Volts, in 0.2 Volt
increments re-measuring carrier frequency at each voltage.

6. Subject the mobile station to overnight soak at +60 C.

7. With the mobile station, powered via 3 Volts, connected to the 8922H and in
a simulated call on channel 662 (center channel), measure the carrier
frequency. These measurements should be made within 2 minutes of
powering up the mobile station, to prevent significant self warming.

8. Repeat the above measurements at 10 C increments from +60 C to -30 C.
Allow at least 1 1/2 hours at each temperature, unpowered, before making
measurements.
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APPLICANT MOTOROLA INC. FCC ID:IHDT6AC1

9. At all temperature levels hold the temperature to +/- 0.5 C during the
measurement procedure.

Measurement Limit

According to the JTC standard the frequency stability of the carrier shall be
accurate to within 0.1 ppm of the received frequency from the base station. This
accuracy is sufficient to meet Sec. 24.235, Frequency Stability. The frequency
stability shall be sufficient to ensure that the fundamental emission stays within
the authorized frequency block.

As this transceiver is considered "Hand carried, battery powered equipment... "
Section 2.1055(d)(2) applies. This requires that the lower voltage for frequency
stability testing be specified by the manufacturer. This transceiver is specified to
operate with an input voltage of between 3 Vdc and 6 Vdc, with a nominal
voltage of 4.8 Vdc (based on operation off of a 3-cell Nickel-Metal Hydride
battery pack). Operation above or below these voltage limits is prohibited by
transceiver software in order to prevent improper operation as well as to protect
components from overstress. These voltages represent a tolerance of + 25 %
and - 18 %. For the purposes of measuring frequency stability these voltage
limits are to be used.
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APPLICANT MOTOROLA INC.

FCC ID:IHDT6AC1
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 16, 2003

EXHIBIT 3: Test Configuration Photos

File R52759 Exhibit Page 3 of 8



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 16, 2003

EXHIBIT 4: FCC ID Label and Label Location
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 16, 2003

EXHIBIT 5: Detailed Photographs
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 16, 2003

EXHIBIT 6: Schematics
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 16, 2003

EXHIBIT 7: Theory of Operation
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: September 16, 2003

EXHIBIT 8: User Manual
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