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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) Applicant:
Microwave Data Systems
175 Science Parkway
Rochester NY, 14620

2.1033(c)(2) & RSP-100 (4) FCC ID: ESMDS-TRM450
UPN: 3738A-TRM450

2.1033(c)(3) & RSP-100 (7.2(a)) IngtructiongIngtallation Manual
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 90 & RSS-119: 25kHz Channel (20K G1D)
12.5kHz Channel (11K 25G1D)

2.1033(c)(5) & RSP-100 (7.2(a)) Frequency Range
FCC 90 & RSS-119: 410 — 470 MHz
2.1033(c)(6) & RSP-100 (7.2(a)) Range of Operation Power

FCC 90 & RSS-119: 2 Waits (33 dBm), High Setting
FCC 90 & RSS-119: .5 Waits (27 dBm), Low Setting

2.1033(c)(7) & RSP-100 (7.2(a)) Maximum FCC & 1C Allowed Power Leve

FCC 90 & RSS-119: 90.205(f)(g): 421-430, 450-470 Limitation on power based on height of
antenna,

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

The power amplifier chain of the transmitter section conssts of U202 and U302. U202 is a
buffer amplifier powered by the + 5v supply. The output of U202 isinput to a two-watt power
amplifier U302.

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: Schemétic diagram
2.1033(c)(10) & RSP-100 (7.2(a)) Meansfor Frequency Stabilization
Y 201 (16MHz) TXCO
2.1033(c)(10) & RSP-100 (7.2(a)) Meansfor Suppression of Spuriousradiation
520 MHz LPF at the antenna port. Please refer to Exhibit 6: Schematic diagram (page 3 of 3).
2.1033(c)(10) & RSP-100 (7.2(a)) Meansfor Limiting M odulation
30kHz FL 205 filter (Refer to Exhibit 6: Schematic diagram (page 2 of 3).
2.1033(c)(10) & RSP-100 (7.2(a)) Meansfor Limiting Power
U201 IF amplifier | limiter.

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

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 Modulation & 90.203
(Certification Requirements)

90.203(J)(2)(ii)& (iii): 421-512 MHz bands, received on or after February 14, 1997, must include a certification
that the equipment meets a spectrum efficiency standard

of one voice channel per 12.5 kHz of channel bandwidth. Additionally, if the equipment is

capable of transmitting data, has transmitter output power greater than 500 mwW, and has a channel
bandwidth of more than 6.25 kHz, the equipment must be capabl e of sup-porting

aminimum datarate of 4800 bits per second per 6.25 kHz of channel bandwidth.

GSMK modulation is used with the following settings:

BAUD=19.2Kbps, BT=.3, BW=25.0KHz
BAUD=16.0kbps, BT=.3, BW=25.0KHz
BAUD=9.6kbps, BT=.5, BW=25.0KHz
BAUD=9.6kbps, BT=.3, BW=12.5KHz
BAUD=8.0kbps, BT=.5, BW=25.0KHz
BAUD=8.0kbps, BT=.3, BW=12.5KHz
BAUD=4.8kbps, BT=.5, BW=25.0KHz

BAUD=4.8kbps, BT=.5, BW=12.5KHz

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 Exhibit 2
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DECLARATIONS OF COMPLIANCE

Equipment Name and Modd!:
TRM450

Manufacturer:
Microwave Data Systems
175 Science Parkway
Rochester NY, 14620

Tested to gpplicable standards:
RSS-119, Issue 6 (Land Mobile and Fixed Radio Transmitters and Recelivers, 27.41 to 960
MHz).
FCC Part 90 (Private Land Mobile Radio Service)

Measurement Facility Description Filed With Department of Industry:

Departmenta Acknowledgement Number: 1C4549 3 Dated March 5, 2003
Departmental Acknowledgement Number: 1C4549 5 Dated March 5, 2003
Departmental Acknowledgement Number: 1C2845-2 Dated August 8, 2001

| declare that the testing was performed or supervised by me; that the test measurements were madein
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
Tile  Sr. EMC Engineer
Company  Elliott Laboratories Inc.
Address 684 W. Maude Ave
Sunnyvale, CA 94086
USA

Daee  October 20, 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 1/0O cable changes, etc.).
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SCOPE

FCC Part 90 & 1C RSS-119 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-119. TIA-603 was also 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 data was gathered in a mode that tended to maximize emissons by varying
orientation of EUT, orientation of power and 1/O cabling, antenna search height, and antenna
polarization.

Every practica effort was made to perform an impartia 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 Part 90 & IC RSS-119.
Certification of these devices is 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 technica 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 labdl indicating compliance must be attached to dl identica
units subsequently manufactured.

Maintenance of compliance is the responghility of the manufacturer. Any modification of the
product that may result in increased emissons 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 90 and RSS-119 Test Summar
Measurement | FCC Part 2 Test
Required & 90 RSeC,[SSi%;]g P er;‘r(?r?tn ed Measured Value | Procedur Result
Sections e Used
Modulation | GMSK GMSK i ) ) i
Tested
Modulation Modulated with
characteristic 2.1047/ 5.7 appropriated - H -
S signa
Radiated RF 21046/ Radiated ) i
power output | 90.279 & 6.2 Output Power -
(ERP/EIRP) | 90.205(g) Test
Conducted 21046/ Conducted 33.2dBm
RF power 90.279 & 6.2 Output Power (2.1 Watts) B Complies
output 90.205(q) Test
Emisson Limits
and/or
. Unwanted ,
Spurious o All spurious
emissions at 9?) ;cl)gg(jj) 22(5‘) ?I?OT/IIS:ZO E emissions < J Complies
antenna Port ' ' 5GHz -20dBm
(Antenna
Conducted)
. 2.1049/ Emisson Mask
BO ;1(3\]/\51';:1 90.210(c) 6;2%)& and 99% Refer to Plots C&D Complies
& (d) ) Bandwidth
Radiated
Fied strength Spurious -25.4dBm @
of spurious 9201201%32 d/) g f(g‘) Emissons 4199.968 MHz N Complies
radiation ' ' 30MHz - (-5.4 dB)
5GHz
Frequency 2.1055/ Frequency Vs. :
stability 90.213 ! Temperature 0 Hz K Complies
0 Hz (Battery
Fg;;ﬁrt‘ycy 29(1)925153/ 7 Fref'/“;?g eVS EndPointis | L& M | Complies
1Vdc)
Transient :
Frequency 90.214 6.5 'Iér;ns ent Refer to Plots Complies
. avior
Behavior
Exposureto Exposure of
Mobile 21091 9 Humansto RF N/A -
devices Feds
Receiver 40.3dBuv/im @
Receiver 15.109 8 Spurious 484.999 MHz N/A Complies
Emissions (-5.7 dB)
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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 Cdculated Uncertainty
(MH2) (dB)
Conducted Emissons 0.15to0 30 +24
Radiated Emissons 30to 1000 +3.6
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EQUIPMENT UNDER TEST (EUT) DETAILS

GENERAL

The MDS XPOGO Data Transceiver is intended primarily for use in Point-to- Multipoint
networks. Normally, the EUT would be placed on atabletop during operation. The EUT was,
therefore, treated as tabletop equipment during testing to smulate the end-user environment.
The éectricd rating of the EUT is3.3Vdc, 2 Amps.

The sample was received on October 6, 2003 and tested on October 7, October 9, October
13, October 15 and October 22, 2003. The EUT conssted of the following component(s):

Manufacturer/M odel/Description Seria Number | Proposed FCC ID #
Microwave Data Systems’ TRM450/Module N/A ES5MDS-TRM450

OTHER EUT DETAILS
None
ENCLOSURE

The EUT enclosure is primarily condructed of duminum shidding. It measures gpproximately
4.5 cm wide by 7 cm deep by 1.2 cm high.

MODIFICATIONS

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

SUPPORT EQUIPMENT

No remote support equipment was used during testing.

EUT INTERFACE PORTS

The /O cabling configuration during emissons testing was as follows

Port Connected to Description Shidded or | Length
Unshielded (m)
RF Spectrum Analyzer, 50- Coax Shieded 2
Ohm Termination, or
Antenna
Serid Laptop Multiwire Shielded 2
DCIn Power Supply 2 wire Unshielded 2

EUT OPERATION DURING TESTING

The unit was transmitting at full power a 420, 440, and 460MHz.
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TEST SITE

GENERAL INFORMATION

Final test measurements were taken on October 15, and October 20, 2003 at the Elliott
Laboratories Chamber # 3 and 5 located Fremont, 41039 Boyce Road, Fremont CA 94538.
Find test measurements were taken on October 21, 2003 at the Elliott Laboratories Open Area
Test Site # 2 located at 684 West Maude Avenue, Sunnyvae, Cdifornia. Pursuant to Section
2.948 of the FCC Rules, congtruction, cdibration, and equipment data has been filed with the
Commisson.

CONDUCTED EMISSIONS CONSIDERATIONS
Conducted emissions 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 anayzer.

RADIATED EMISSIONS CONSIDERATIONS

Readiated 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 dliptica area.
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MEASUREMENT INSTRUMENTATION
RECEIVER SYSTEM

An EMI receiver as specified in CISPR 16-1 is used for emissons measurements. 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 receivers have
Peak, Average, and CISPR (Quasi-peak) detectors built into their design 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 receivers, a spectrum analyzer is utilized
because it provides vishility of the entire spectrum dong with the precison and versatility
required to support engineering andyss. 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 persona compuiter is utilized to record the receiver measurements of the field stirength at the
antenna, which is then compared directly with the gppropriate specification limit. The receiver is
programmed with gppropriate factors to convert the received voltage into filed strength at the
antenna. Results are printed in agraphic and/or tabular format, as appropriate.

The test receiver aso provides avisud display of the sgnd being measured.

PEAK POWER METER
A peak power meter and thermister mount may be used for output power measurements from
transmitters as they provide a broadband indication of the power outpuit.

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 transient events.

Fle R53211 Page 11 of 18 Pages



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: October 20, 2003

ANTENNAS

A biconical 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 cdlibration factors are included in gSte factors
programmed into the test receivers

ANTENNA MAST AND EQUIPMENT TURNTABLE

The antennas used to measure the radiated dectric fidd strength are mounted on a non
conductive antenna mast equipped with 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 shdl 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 normally 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 intervals with
respect to tuned half-wave dipoles. An appendix 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 ether the power meter, modulation anayzer, or
gpectrum andyzer via a suitable attenuator and/or filter. The atenuators and/or filters are used
to ensure that the transmitter fundamenta will not overload the front end of the measurement
ingrument.

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

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

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

3) If agpectrum anayzer was used a resolution and video bandwidth 10kHz was used to
measure the power output. Corrected for any external attenuation used for the
protection of theinput of anayzer. In addition, For CDMA or TDMA modulations set
gpectrum analyzer 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 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.

5) Repest this for the high channd and dl modulations that will be used and dl output ports
used for transmission

Procedure C - Occupied Bandwidth (Conducted M ethod): Either for andog, 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 anayzer was used.
2) If the built-in 99% is not available then the following method is used:

26-dB or 20-dB was subtracted to the maximum peek of the emisson. Then the display
line function was used, in conjunction with the marker delta function, to messure the
emissons bandwidth.

3) For the above two methods a resolution and video bandwidth of 100 or 300 Hz was used
to measure the emission’ s bandwidth.
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Procedure D - Occupied Bandwidth (Conducted Emission Mask): Either for andog,
digital, or data modulations, emisson mask was performed. The EUT was st to tranamit the
gppropriate modulation at maximum power. The following method was used:

1) The EUT was connected directly to the spectrum analyzer and used an attenuator to protect
the input of the andyzer. The EUT antenna was removable, so conducted measurements
was performed. The EUT was et to transmit continuous packets of data and the
Fundamenta Frequency set to the middle of the EUT fregquency range.

2) Since EUT isdesigned with a12.5 kHz channd Section 90.210 (d)(2)(2)(3) was used to
show compliance to the emission mask.

3) Any emisson must be attenuated below the power (P) as follow:
90.210 (d)(1): 5.625 kHz: 0 dB

90.210(d)(2): 5.625 kHz: 20 dB
125 kHz: 70 dB

90.210(d)(3): morethan 12.5 kHz: -20 dBm (50+10*log(P))

The following Resolution and Video bandwidth was used to show compliance for the above
requirement: 100 Hz.

4) Since EUT isdesigned with a 25 kHz channd Section 90.210 (c)(2)(2)(3) was used to
show compliance to the emission mask.

5) Any emisson must be attenuated below the power (P) asfollow:
90.210 (c)(1): 5 kHz but no more then 10kHz: 83*log(Fd/ 5) dB

90.210(c)(2): 10kHz but no more then 250%: At least 29 log (fd 2/11) dB or 50 dB,
whichever isthe lesser attenuation

90.210(c)(3): more than 250%: -13 dBm (43+10*log(P))

Thefollowing Resolution and Video bandwidth was used to show compliance for the above
requirement: 300 Hz.

ProcedureH - Other Types of Equipment: Either digital or data modulated sgnals were
smulated, by software or externa sources, to performed the required tests. The EUT was set
to tranamit the gppropriate digital modulation.
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Procedure J — Antenna Conducted Emissions. For spurious emission measurements at the
antenna termind the following procedure was performed:

1) Setthetrangmitting sgnd at the middle of the operating range of the tranamitter, as specified
in the sandard. Power is sat to maximum and then to minimum.

2) Set the gpectrum andyzer display line function to —20-dBm.

3) Set the spectrum anayzer bandwidth to 10kHz <1GHz and 1 MHz >1GHz.

4) For the spectrum andyzer, the sart frequency was set to 30 MHz and the stop frequency
set to the 10" harmonic of the fundamental. All spurious or intermodulation emission must
not exceed the —20dBm limit.

5) Steps1to 4 were repeated for al modulations and output ports that will be used for
transmisson.

ProcedureK - Frequency Stability: The EUT is placed insde atemperature chamber with all
support and test equipment located outside of the chamber. The spectrum andyzer is
configured to give a 6-digit display for the marker-frequency function. The spectrum andyzer's
built-in frequency counter is used to measure the maximum devigtion of the fundamental
frequency at each temperature. The Temperature chamber was varied from —30 to +50° C (or
+60° C for some IC RSS standards, if gpplicable) in 10 degreesincrement. The EUT was
alowed enough time to stabilize for each temperature variation.

ProcedurelL - Frequency Stability: For AC or DC operated devices the nominal voltage is
varied to 85% and to 115% at either room temperature or at a controlled +20°C temperature.

Procedure M - Frequency Stability: For battery-powered devices the voltage battery end-
point is determined by reducing the dc voltage until the unit ceasesto function. Thisis
performed at either room temperature or a a controlled +20° C temperature.
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Procedure N - Field Strength M easurement: 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. The EUT was st at the middle of the frequency band and set a maximum
output power.

For the firgt scan, apre-liminary measurement is performed. A preliminary scan of emissionsis
conducted in which al sgnificant EUT frequencies are identified with the sysem in anomind
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 preliminary scans, the EUT
is rotated through 360°, the antenna height is varied and cable positions are varied to determine
the highest emisson rdaive to the limit.

For the final measurement, Subdtitution method is performed on spurious emissons not being
20-dB below the caculated 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 level,
which was measured on the firgt scan, is achieved on the spectrum andyzer. Theleve on the
sgna generator is than added to the antennafactor, in dBi, which will give the corrected value,

Procedurel — Transent Frequency Behavior: The TIA/EIA 603 procedure was used to
determine compliance to radio being keyed on and off.

1

2)

3)

4)

5

6)

7)

Connected the Test Receiver DOP or Video Output to Channel 1 of the oscilloscope. The
output of the RF crystal detector was connected to Auxiliary channd 1, which served asa
trigger input. The output of the combiner was connected to the Test Receiver.

Set the EUT to maximum power and connected asillustrated above. Set the signa generator to
the assigned transmitter frequency and modulate it with a1 kHz tone a 6.25kHz, 12.5 kHz, or
25 kHz deviation and st its output to —100 dBm, then turn on the EUT.

The Combiner output Side was connected to the Test Receiver, which was used to measure the
Power. Used enough externd attenuation so that the output at the combiner was set to 40 dB
below the maximum input of the Test Recaver, then turn off the EUT.

Set the Signa generator output to the sameleve in step 3. Thislevel was maintained for the
remainder of the test.

Set the horizontal sweep rate on the storage oscilloscope to 10 milliseconds per division and
adjusted the display to continuoudly view the 1 kHz tone from the DOP or Video Output.
Adjusted the vertica amplitude control to display the 1 kHz at +/- 4 divisons verticaly centered
on the display.

Set the oscilloscope to trigger at the AUX channd 1 input port.

Removed enough externd attenuation so that the input to the RF detector and combiner is
increased by 30 dB.
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8) Turn on the transmitter and plotted the result for Ton, T1, and T2.
9) Set the oscilloscope to trigger in decreasing magnitude from the RF crysta detector.

10) Turn off the transmitter and plotted the result for T3.
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SPECIFICATION LIMITS AND SAMPLE CALCULATIONS

RADIATED EMISSIONS SPECIFICATION LIMITS

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

Below isaformula 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 og. (mean output power in watts) dB below the measured amplitude at the

operating power.
CALCULATIONS - EFFECTIVE RADIATED POWER

EV/m) =030* P* G
d

E= Fdd Srrengthin V/m

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

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

132.1dBuv/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

Fle R53211 Exhibit Page 1 of 9



Radiated Emissions, 30 - 5,000 MHz, 13-Oct-03
Engineer: Chris Byleckie

Manufacturer Description Model # Assett # Cal Due

Elliott Laboratories RF Immunity/Emissions Chamber #3 Chamber 3 1558 08-Mar-04
Rohde & Schwarz EMI Test Receiver, 20Hz-7GHz ESIB 7 1538 28-Mar-04
Sunol Sciences Biconilog, 30-3000MHz JB3 1548 06-Feb-04
Thinking Assets Weather Forecaster Baro/Press/Humidity 648  16-Apr-04

Radiated Emissions, 30 - 5,000 MHz, 20-Oct-03
Engineer: Juan Martinez

Manufacturer Description Model # Assett# Cal Due

EMCO Horn Antenna, D. Ridge 1-18GHz 3115 868  14-Mar-04
Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 263  06-Oct-04
Hewlett Packard EMC Spectrum Analyzer 9kHz - 6.5GHz 8595EM 787  04-Dec-03
Hewlett Packard RF Preamplifier 100 kHz -1.3 GHz 8447D 789  24-Jan-04
Sunol Sciences Biconilog, 30-3000MHz JB3 1549 06-Feb-04
Thinking Assets Weather Forecaster Baro/Press/Humidity 648  16-Apr-04

Substitution Method and Power Measurement, 20-Oct-03
Engineer: Juan Martinez

Manufacturer Description Model # Assett # Cal Due
EMCO Horn Antenna, D. Ridge 1-18GHz 3115 868  15-Apr-04
Hewlett Packard Signal Generator (sweep) 0.01 - 26.5 GHz 8340A 1244

Rohde & Schwarz Power Meter, Single Channel NRVS 1290 22-Aug-04
Rohde & Schwarz Power Sensor 100uW - 10 Watts NRV-Z53 1555 11-Sep-04

Transient Behavior, 03-Dec-03
Engineer: Juan Martinez

Manufacturer Description Model # Assett# Cal Due
Rohde & Schwarz Test Receiver, 0.009-2000 MHz ESN 1332 24-Jul-04
RLC Electronics Crystal Detector CR-133-N - N/a

Transient Behavior, 03-Dec-03
Engineer: Juan Martinez

Manufacturer Description Model # Assett # Cal Due
Fluke Mfg Co Signal Generator, 100KHz - 2100MHz 6062A 852 N/A
Tektronix Oscilloscope 500MHz DSO TDS520 1000 30-Sep-04

File: T53020 Radio.xIs Test Equipment (Emissions) 1 of 1



Radiated Emissions, 30 - 3000 MHz, 23-Oct-03

Engineer: jmartinez
Manufacturer

Elliott Laboratories
EMCO

Hewlett Packard
Hewlett Packard
Hewlett Packard
Sunol Sciences
Thinking Assets

File: T53020 Digital Device Scans.xls

Description
RF Emissions Chamber #5

Horn Antenna, D. Ridge 1-18GHz

Model #
Chamber 5
3115

EMC Spectrum Analyzer 9kHz - 6.5GHz  8595EM
Microwave Preamplifier, 1-26.5GHz 8449B

RF Preamplifier 100 kHz -1.3 GHz
Biconilog, 30-3000MHz
Weather Forecaster

8447D
JB3
Baro/Press/Humidity

Test Equipment (Emissions)

1560
868
787
263
789
1549
648

Assett # Cal interval

12
12
12
12
12
12
12

Last Calibrated Cal Due
3/3/2003 3/3/2004
3/14/2003 3/14/2004
12/4/2002 12/4/2003
10/6/2003 10/6/2004
1/24/2003 1/24/2004
2/6/2003 2/6/2004
4/16/2003 4/16/2004

10f1



Elliott Laboratories, Inc. -- EMC Department

Test Report
Report Date: October 20, 2003

EXHIBIT 2: Test Measurement Data

The following data includes conducted and radiated emission measurements of the Microwave
Data Systems, Model No: TRM450.

T53020 Radio
T53020 Digitd
Transent Behavior Plots

51 Pages
14 Pages
12 Pages
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ZElliott

EMC Test Data

Client: Microwave Data Systems

Job Number:

J52668

Model: XPOGO 401,-402,-403 T-Log Number: T53020
Account Manager: Danni Olivas
Contact: Dennis Mc Carthy
Emissions Spec: FCC Part 90 & RSS-119 Class: Radio
Immunity Spec: Environment:

EMC Test Data

For The

Model

XPOGO 401,-402,-403

Date of Last Test: 10/22/2003

Microwave Data Systems

T-Log: T53020 Radio.xls, Rev 1.0 Cover

Page 1 of 51



ZElliott

EMC Test Data

Client: Microwave Data Systems Job Number: J52668
Model: XPOGO 401,-402,-403 T-Log Number: 753020
Account Manager: Danni Olivas
Contact: Dennis Mc Carthy
Emissions Spec: FCC Part 90 & RSS-119 Class: Radio
Immunity Spec: Enter immunity spec on cover Environment:

EUT INFORMATION

General Description

Equipment Under Test

The MDS XPOGO Data Transceiver and is intended primarily for use in Point-to- Multipoint networks. Normally, the EUT would
be placed on a table top during operation. The EUT was, therefore, treated as table-top equipment during testing to simulate
the end-user environment. The electrical rating of the EUT is 3.3VDC, 2 Amps.

Manufacturer Model Description Serial Number FCCID
Microwave Data XPOGO-401 410 - 430MHz N/A E5MDS-TRM450
Systems transciever
Microwave Data XPOGO-402 430 - 450MHz N/A E5MDS-TRM450
Systems transceiver
Microwave Data XPOGO0-403 450 - 470MHz N/A E5MDS-TRM450
Systems transceiver

EUT Enclosure

The EUT enclosure is primarily constructed of aluminum shielding. It measures approximately 4.5 cm wide by 7 ¢cm deep by

1.2 cm high.
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: T53020 Radio.xls, Rev 1.0

EUT Description

Page 2 of 51




L]
?Eﬂl(}ﬂ EMC Test Data
Client: Microwave Data Systems Job Number: J52668
Model: XPOGO 401,-402,-403 T-Log Number: 753020
Account Manager: Danni Olivas
Contact: Dennis Mc Carthy
Emissions Spec: FCC Part 90 & RSS-119 Class: Radio
Immunity Spec: Enter immunity spec on cover Environment:
Test Configuration #1
Local Support Equipment
Manufacturer Model Description Serial Number FCCID
None
Remote Support Equipment
Manufacturer Model Description Serial Number FCCID
Power Designs Power Supply
Interface Cabling and Ports
Port Connected To Cable(s)
Description Shielded or Unshielded Length(m)
RF Spectrum Analyzer Coax Shielded 6
Serial Laptop Multiwire Shielded 2
DCin Power Suplly 2 wire Unshielded 2
EUT Operation During Emissions
The unit was transmitting at full power at 420, 440, and 460MHz.
T-Log: T53020 Radio.xls, Rev 1.0 Test Configuration #1 Page 3 of 51



ZElliott

EMC Test Data

Client: Microwave Data Systems Job Number: J52668
Model: XPOGO 401,-402,-403 T-Log Number: 753020
Account Manager: Danni Olivas
Contact: Dennis Mc Carthy
Emissions Spec: FCC Part 90 & RSS-119 Class: Radio
Immunity Spec: Enter immunity spec on cover Environment:
Test Configuration #2
Local Support Equipment
Manufacturer Model Description Serial Number FCCID
EMCO PSV-5 Power Supply
Winbook Winbook XL Laptop H1106677 DoC
Remote Support Equipment
Manufacturer Model Description Serial Number FCCID
None
Interface Cabling and Ports
Port Connected To Cable(s)
Description Shielded or Unshielded Length(m)
RF 50 ohm termination Termination Load N/A N/A
Serial Laptop Multiwire Shielded 2
DCin Power Suplly 2 wire Unshielded 2

EUT Operation During Emissions
The 410 unit was transmitting at full power at 420MHz, The 430 unit was transmitting full power at 440MHz

T-Log: T53020 Radio.xls, Rev 1.0

Test Configuration #2
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020

Model: XPOGO 401,-402,-403 P
Account Manager: Danni Olivas

Contact: Dennis Mc Carthy

Spec: FCC Part 90 & RSS-119 Class: Radio

RF Power Output (Section 2.1047)

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: 10/9/2003 Config. Used: 1
Test Engineer: jmartinez Config Change: None
Test Location: SVOATS #2 EUT Voltage: 3.3Vdc

General Test Configuration
The EUT was connected directly to a Peak power meter, so as to perform the conducted measurements at the antenna
terminal.

Ambient Conditions: Temperature: 19°C
Rel. Humidity: 45 %

Summary of Results

Run # Test Performed Limit Result Measured (dBm)
1 Power Output Measurement |FCC 90.205 & RSS-119|  Pass 33.01 26.1
(410-430 MHz) (6.2)
2 Power Output Measurement |FCC 90.205 & RSS-119|  Pass 32.89 27
(430-450 MHz) (6.2)
3 Power Output Measurement |FCC 90.205 & RSS-119|  Pass 33.2 26.5
(450-470 MHz) (6.2)

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

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

T-Log: T53020 Radio.xls, Rev 1.0 CE Power 09-Oct-03
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020

Model: XPOGO 401,-402,-403 P
Account Manager: Danni Olivas

Contact: Dennis Mc Carthy

Spec: FCC Part 90 & RSS-119 Class: Radio

Occupied Bandwidth

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: 10/9/2003 Config. Used: 1
Test Engineer: jmartinez Config Change: None
Test Location: SVOATS #2 EUT Voltage: 3.3Vdc

General Test Configuration
A spectrum analyzer, support equipment, and EUT were all place on top of a table. The EUT was connected directly to the
spectrum analyzer by a low loss coaxial cable, so as to perform the conducted measurements at the antenna terminal.

Ambient Conditions: Temperature: 19°C
Rel. Humidity: 45 %

Summary of Results

Run # Test Performed Limit Result Margin

1 Emission Mask 90.210(d) & RSS-119, Pass Refer to plots
6.4(d)

2 Emission Mask 90.210(c)& RSS-119, Pass Refer to plots
6.4(c)

3 Out of Band @ 2 Watts 90.210(d) & RSS-119 Pass | All Emissions < -20dBm
6.4(d)

4 Out of Band @ .5 Watts 90.210(d) & RSS-119 Pass | All Emissions < -20dBm
6.4(d)

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

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

T-Log: T53020 Radio.xls, Rev 1.0 CE OC BW 410 09-Oct-03 Page 6 of 51



%Elliott

EMC Test Data

Contact: Dennis Mc Carthy

Client: Microwave Data Systems

Model: XPOGO 401,-402,-403

Job Number: J52668
T-Log Number:; T53020

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119 Class: Radio
Run# 1: 410-430 module (12.5kHz Channel; Emission Mask D)
Emission Mask D:  Frequency offset Attenuation
(kHz) (dB)
5.625 0
5.625 19.95615
12,5 69.9374
4.8 kbps, BT=.5, BW=12.5kHz, Cal Dev= 65
ST
ACTY DET: PEAK
MEAaS DET: PEAK AF AVE
MER 419.99888 MH=z
25 .18 dEm

#AWG

EL 168

T-Log: T53020 Radio.xls, Rev 1.0

CE OC BW 410 09-Oct-03
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%Elliott

EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number:; T53020

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

8.0 kbps, BT=.3, BW=12.5kHz, Cal dev= 70

9.6 kbps, BT=.3, BW=12.5kHz, Cal Dev= 67

T
REF LEWEL ACTY DET: FEAK
3z.8 dEBEm MEAS DET: FEAK BF AVG
MER 4zZ@.88888 MH=z
22 .85 dBEm
LOG
18
dBE .~
ATH
28 dE
WA SE
SC FC
CORE
START 419.97538 MH=z STOFP 428 .82538 MH=z
RL #IF BW 188 H=z #AVGE EBW 188 Hz SWP 15.8 sec

S
ACTY DET: PEAK
ME“S DET: PEAK BF AVE
MER 428 .088812 MH=z
28.96 dEBm
REF OQFFST 28.8 dE
LOG REF 22.8 dEBEm
16 ™ - :
dB 2 :
FITH ...................................... _.. ........................ .* .........................
S8 dBl I
.................................. .;,-:... - *
VA SEBE ;::;:;:;:¢:;:;:;:;:;:;:;:----'fi .................. 21! EEEERES LT PP PP
SC FC ; : o
T R S (1 111 o i |14 1 {7 L S
START 419.97538 MHz STOF 428 .82538 MH=z
ET #IF BW 188 Hz #AYE BW 188 H=z SWF 15.8 =sec
T-Log: T53020 Radio.xls, Rev 1.0 CE OC BW 410 09-Oct-03 Page 8 of 51



%Elliott

EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668
T-Log Number:; T53020

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

Run# 2: 410-430 module (25kHz Channel; Emission Mask C)

NO-Audio low pass filter

Emission Mask C:  Frequency offset Attenuation
(kHz) (dB)
5 0
10 24.98548964
10 27.79961213
20 50 68.33987238

4.8 kbps, BT=.5, BW=25kHz, Cal Dev= 210

or 50dB, whichever is the lesser attenuation

17 :29:57 21 0OCT zZ@@az

REF 31.5% dEm AT 38 dB

MER 419.999&32
13.65

MH=
dEBEm

iy o
o0 I
AT
Am

FASS LIMIT

START 4419.9¥4508 MH=z
BT #RES EBMW 288 H=

#YEBW =288 H=

STOP 420 .82475 MH=z
SWHF 1.867 sec

T-Log: T53020 Radio.xls, Rev 1.0

CE OC BW 410 09-Oct-03
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number:; T53020
Account Manager: Danni Olivas

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Spec: FCC Part 90 & RSS-119 Class: Radio
8.0 kbps, BT=.5, BW=25kHz, Cal Dev= 170

g
ACTY DET: FEAK
MEAS DET: FEAK BF AVG
MERE 428 .00B858 MH=z
16.92 dEm
LOG
i@
di .
ATH
2@ de
VA VB
SC FC
CORR
CEMTE
=)

T-Log: T53020 Radio.xls, Rev 1.0 CE OC BW 410 09-Oct-03 Page 10 of 51



%Elliott

EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668
T-Log Number:; T53020

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

16.0 kbps, BT=.3, BW=25kHz, Cal Dev= 130

o=

CEMTER 428 .88832 MH=z

5 A.A
ET #IF BW 288 H=z #AYVGE BW 2@@ Hz .ET7
19.2 kbps, BT=.3, BW=25kHz, Cal Dev= 95
S
ACTY DET: FEAEK
MEAS DET: FEAK QF
MKR 2@ .8805
25.2

#AaWG EHM

$88 H=z

T-Log: T53020 Radio.xls, Rev 1.0

CE OC BW 410 09-Oct-03
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number:; T53020
Account Manager: Danni Olivas

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Spec: FCC Part 90 & RSS-119 Class: Radio

Run# 3: 410-430 module (out of Band @ 2 watts)
Out of Band @ 2Watts

=™ m

w o okrr
DITMI O
=

o
m

=@
=

[y w R
OOImEr

0
AW
Aom

z
.8 MH=z #AMG BW 1 MH=z

T-Log: T53020 Radio.xls, Rev 1.0 CE OC BW 410 09-Oct-03 Page 12 of 51



ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number:; T53020
Account Manager: Danni Olivas

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Spec: FCC Part 90 & RSS-119 Class: Radio
Out of Band @ 2Watts

T-Log: T53020 Radio.xls, Rev 1.0 CE OC BW 410 09-Oct-03 Page 13 of 51
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ZElliott EMC Test Data
Client: Microwave Data Systems Job Number: J52668
T-Log Number:; T53020
Model: XPOGO 401,-402,-403 o
Account Manager: Danni Olivas
Contact: Dennis Mc Carthy
Spec: FCC Part 90 & RSS-119 Class: Radio
Run# 4: 410-430 module (out of Band @ .5 watts)
Out of Band @ .5Watts
o
ACTY DET: PEAK
MEfAS DET: PEAK F AVG
MER 242.4 MHz
-21 .21 dEm
EEF OFFST Z@.a dEB
LOs FREF 22.8 dEBm
1@ :
dE
ATH L
3 B d B ..................................................................................................
L i B
el . S P S
dEm
L = = 1 P S
SC _FC : : : : :
CORR| -t R EEY | EEEREEEE e R LR .T. .........
STHART SB.EIMHZ . . . . STOPR i.BBBB GH=z
RT #1F EBM 28 kHz #AVE EN 2@ kHz EMF 2.2Z2 <cec
Out of Band @ .5Watts
-
LOG
1@
dEB#
ATH
28 dB
oL
-Z8 .8
dEm
VA 5B
SC FC :
CORR L
START 1 .888 GH=z STOFP 2.921 GH=z
RL #IF EMW 1.8 MH=z #/aW5E EBEWM 1 MH=z SHP 22.4 msec

T-Log: T53020 Radio.xls, Rev 1.0

CE OC BW 410 09-Oct-03
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EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668
T-Log Number:; T53020
Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

Out of Band @ .5Watts

—A~ @
oz

R Ok
BITM@O
m

2@
=

w01 a
OOIXmer

0
Amwm
AOm

ART Z2.921 GHz

=T
ET #IF BEW 1.8 MH=

#AMGE BW 1 MH=z

T-Log: T53020 Radio.xls, Rev 1.0

CE OC BW 410 09-Oct-03 Page 15 of 51



ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020

Model: XPOGO 401,-402,-403 P
Account Manager: Danni Olivas

Contact: Dennis Mc Carthy

Spec: FCC Part 90 & RSS-119 Class: Radio

Occupied Bandwidth

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: 10/9/2003 Config. Used: 1
Test Engineer: jmartinez Config Change: None
Test Location: SVOATS #2 EUT Voltage: 3.3Vdc

General Test Configuration
A spectrum analyzer, support equipment, and EUT were all place on top of a table. The EUT was connected directly to the
spectrum analyzer by a low loss coaxial cable, so as to perform the conducted measurements at the antenna terminal.

Ambient Conditions: Temperature: 19°C
Rel. Humidity: 45 %

Summary of Results

Run # Test Performed Limit Result Margin

1 Emission Mask 90.210(d) & RSS-119, [  Pass Refer to plots
6.4(d)

2 Emission Mask 90.210(c)& RSS-119, Pass Refer to plots
6.4(c)

3 Out of Band @ 2 Watts 90.210(d) & RSS-119 Pass |All Emissions < -20dBm
6.4(d)

4 Out of Band @ .5 Watts 90.210(d) & RSS-119 Pass |All Emissions < -20dBm
6.4(d)

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

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

T-Log: T53020 Radio.xls, Rev 1.0 CE OC BW 430 09-Oct-03 Page 16 of 51



ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119 Class: Radio

Run# 1: 430-450 module (12.5kHz Channel; Emission Mask D)

Emission Mask D:  Frequency offset Attenuation
(kHz) (dB)
5.625 0
5.625 19.95615
12,5 69.9374

4.8 kbps, BT=.5, BW=12.5kHz, Cal Dev= 65

A
AVYVERAGE EBAMDWIDTH ACTY DET: PEAEK
188 H=z MEAS DET: FPEAK @F AVG
MER 448 .88832 MH=z
9.42 dBm
REF OF
LOG REF =2
i@
dE -
HTH ..............................................................................................
2O dB| e e
VA SB[l : : : S TL LETETRTET I EERELRREE
e EE S L | SR T
EDRR ........................ | | . 1 I 1 T
CEHMTER 448 .888 FAH S5@.88 kH=
ET #IF BN 188 H= #AVE EBW 188 H=z SWP 15.4 sec

T-Log: T53020 Radio.xls, Rev 1.0 CE OC BW 430 09-Oct-03
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020
Account Manager: Danni Olivas

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Spec: FCC Part 90 & RSS-119 Class: Radio
8.0 kbps, BT=.3, BW=12.5kHz, Cal dev=70

e

==
mo
T
=
=oo
m=mm
A
£TT
@
s T
b @
wm
Y
Moo
b 0
o=<
mIm
ZHN

T-Log: T53020 Radio.xls, Rev 1.0 CE OC BW 430 09-Oct-03 Page 18 of 51



ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020
Account Manager: Danni Olivas

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Spec: FCC Part 90 & RSS-119 Class: Radio
Run# 2: 430-450 module (25kHz Channel; Emission Mask C)

NO-Audio low pass filter

Emission Mask C:  Frequency offset Attenuation
(kHz) (dB)
5 0
10 2498548964
10 27.79961213
20 50 68.33987238 or 50dB, whichever is the lesser attenuation

4.8 kbps, BT=.5, BW=25kHz, Cal Dev= 140

LET
ACTY DET: PEAK
MEAsS DET: FPEAK &P AVYG
MKER 48 .8BE@EE MH=z
17 .82 dEm
CEMTER d4d4@.0@BEE2 MH=z SPAH 5@ .88 kHz
EL #IF EBMW 288 Hz #AWG BW 288 Hz SWP 1.67F Sec

T-Log: T53020 Radio.xls, Rev 1.0 CE OC BW 430 09-Oct-03 Page 19 of 51
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EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

8.0 kbps, BT=.5, BW=25kHz, Cal Dev= 130

CEHTERE 448 .86808E2 MH= s B.88 kH=
ET #IF B SEEa Hz #aWsE BW ZBE H=z .67 =ec
9.6 kbps, BT=.5, BW=25kHz, Cal Dev= 105
ST
ACTY DET: FPEAaK
MEAS DET: PEakK F AMG
MER 448 . 8B86BBE2 MH=
156.83 dEBEm
REF OFFST 20.8 dEBE
LOG REF 22.8 dEBEm
14 ; - — ;
dB . : : " j‘ :

HTH ......... . ......... . ............... e L R KRR . ...................
@ dBl e A T LS T R
L N = e
sSC FC

EDRE .......................................................................................
CEMHTER 448 .0888E82 MH=z SPAaM E8 .80 kH=z
ET #IF BW 288 H=z #WsE BW ZBE H=z SHWF 1.67 sec

T-Log: T53020 Radio.xls, Rev 1.0 CE OC BW 430 09-Oct-03
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8.— Elliott EMC Test Data

Client: Microwave Data Systems Job Number: J52668

T-Log Number: T53020

Model: XPOGO 401,-402,-403 o

Account Manager: Danni Olivas
Contact: Dennis Mc Carthy
Spec: FCC Part 90 & RSS-119 Class: Radio
16.0 kbps, BT=.3, BW=25kHz, Cal Dev= 130
ST
ACTY DET FEARK
MEASs DET FEAkK &F AWG
REF OFFST 2B.A dB
LOG FEF 22.8 dEm
1A PT T T T rr—— :
dE . : i :
HTH ................................... R, B 1 A . R . ...................
28 dE _ :
............................... e o b E I Y T S
....... il . LU PN B PRI 1 | 1% [ TR ...... e
......................... JLad-t e b L
VE WEB] oo e P T T 1
SC FC :

EDRH ................. . .......................................................... . .........
CEHNTE SPAM 5A.BB kH=z
EL SWP 1.B67 sec
LET

: PEAK

: PEAkK QP AaWG
LOG
18 .
dE . :

BTH [ttt e iy ot SRR R
=8 dE A B
Ve WE ool T R
5C FC

CDER ..............................

R L.hf:l.
CEMNTEER 448 .08086 SPAH 5@ .88 kH=z
BT #IF BW =288 H=z #nalWs BW 288 H=z SWP 1.67 e
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EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668
T-Log Number: T53020
Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

Run #3: Out of band emissions (2 watts); 430-450 MHz

Out of band @ 2 Watts

—A~ m@
o=z

W ok r
m

BI-mE O

2@
=

w01 a
OO mEr

]
AT
ACm

#AMGE BHW 28 kH=z

Out of band @ 2 Watts

w o oakrr

BITM@O
—A~ @

oz

m

m<So 1 a
=2 m
=

OOIXmer

0
Amwm
AOm

START 1.888 GH=z

L #IF BEW 1.8 MH=

#AMGE BW 1 MH=z
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%Elliott

EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668
T-Log Number: T53020

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

Out of band @ 2 Watts

T
ACTY DET: FEAK
MEAS DET: FEAK GBF AVG
MER 2.529 GH=z
-28.49 dEm
FREF OFFST Z@a.8 dEBE
LOG FEF 28 .8 dEm
18 -
dB ./

BT H e e e
Ea dB e T
DL |t T T
= T P
dBEm
VA 5B
SC FC

O R G i e
START 2.921 GH=z STOFP & .88B GH=z
ET #IF BW 1.8 MH=z #AaWE BW 1 MH=z SHF Bl.BE msec
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EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668
T-Log Number: T53020

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

Run #4: Out of band emissions (.5 watts); 430-450 MHz

Out of band @ .5 Watts

#AalWGE EW 28 kH=

Out of band @ .5 Watts

—A~ @

R Ok
BITM@O
oz

m

2@
=

w01 a
OOIXmer

0
Amwm
AOm

ART 1 .888 GH=z

=T
ET #IF BEW 1.8 MH= #AMGE BW 1 MH=z
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EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668
T-Log Number: T53020

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

Out of band @ .5 Watts

ST
ACTY ! PEAK
MEAS : PEAKE BF AVG
MER 2.52B GH=z
-32.54 dEm
FREF OFFST Z@a.8 dEBE
LOG REF 27 .8 dEm
18 - -
dB ./

BT H e e e
28 dB e T
DL | e T T
= T P
dBm
L = = I
SC FC

A S QG

START Z.EBE7V39 GH=z
ET #IF BEW 1.8 MH=

#AMGE BW 1 MH=z
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EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668

T-Log Number: T53020

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

Test Specifics
Objective

Occupied Bandwidth

General Test Configuration

A spectrum analyzer, support equipment, and EUT were all place on top of a table. The EUT was connected directly to the
spectrum analyzer by a low loss coaxial cable, so as to perform the conducted measurements at the antenna terminal.

Config. Used: 1

Config Change: None
EUT Voltage: 3.3Vdc

_ 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: 10/22/2003
Test Engineer: Jmartinez
Test Location: SVOATS #2

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 35%
Summary of Results
Run # Test Performed Limit Result Margin
1 Emission Mask 90.210(d) & RSS-119, Pass Refer to plots
6.4(d)
2 Emission Mask 90.210(c)& RSS-119, Pass Refer to plots
6.4(c)
3 Out of Band @ 2 Watts 90.210(d) & RSS-119 Pass | All Emissions < -20dBm
6.4(d)
4 Out of Band @ .5 Watts 90.210(d) & RSS-119 Pass | All Emissions < -20dBm
6.4(d)

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: Microwave Data Systems Job Number: J52668
T-Log Number: T53020

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119 Class: Radio

Run# 1: 450-470 module (12.5kHz Channel; Emission Mask D)

Emission Mask D:  Frequency offset Attenuation
(kHz) (dB)
5.625 0
5.625 19.95615
12.5 69.9374

4.8 kbps, BT=.5, BW=12.5kHz, Cal Dev= 65
16:11:48 21 0OCT 2883

MER 459.9

REF 22.8 dEm AT 28 dB 1
PEAK : : : T : ™ FASS LIMI
1@

= W

..................................

’
FeT

orRon
mamm

...........................

.....................

.....................................................

oy ==
o0 I
Amom
Aom

o

S ; ; ; o LT s ;
a : : Iy . : : :

Hz STOF 4688 .8242
z VEIW 188 H=z SHFP 15

. A e

5 MH=z
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EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668
T-Log Number: T53020
Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

8.0 kbps, BT=.3, BW=12.5kHz, Cal dev= 60

16 :15:22 21 0OCT 2zo@az

REF 33.8 dEm AT 28 dB

MER 459 .99925 MH=z
23 .33 dEm

.........................................

FASS LIMIT

................................................

....................................

.........................................

.................................

................................

Bt

..............................

A

16224111

393925 MH=z
W 188 H=z

9.6 kbps, BT=.3, BW=12.5kHz, Cal Dev= 67

SFAM SB.0@8 kHz
WEM 188 Hz SWP 15.8 =sec

21 OCT 2883

MER 459.99925 MH=z

FEF 22.8 dEm AT 28 dB 27 .81 dEm
FEAEK - i FASS LIMIT
LOG : :

CEMTER 459.99925 MH=z
ET #EES BW 188 H=z

WEBW 188 H=

SFPAaH SB8 .88 kH=
SHF 15 .8 e
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020
Account Manager: Danni Olivas

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy
Spec: FCC Part 90 & RSS-119 Class: Radio
Run# 2: 450-470 module (25kHz Channel; Emission Mask C)

NO-Audio low pass filter

Emission Mask C:  Frequency offset Attenuation
(kHz) (dB)
5 0
10 2498548964
10 27.79961213
20 50 68.33987238 or 50dB, whichever is the lesser attenuation

4.8 kbps, BT=.5, BW=25kHz, Cal Dev= 140
16:358:48 21 0CT Z@@asz

MER 480 .884232 MH=z
FEF 22.8 dEm AT 268 dEB 22.19 dEm
FEAEK : : : i e T FESS D=LIMIT
LOG : . . . - : . .

.

CEMTER 459.99933 MH=z SPAM S8 .88 kH=z
ET #REES EBEMW Z88 H=z WEW Z88 H=z SWF 1.67 SEeC
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020

Model: XPOGO 401,-402,-403 P
Account Manager: Danni Olivas

Contact: Dennis Mc Carthy

Spec: FCC Part 90 & RSS-119 Class: Radio

8.0 kbps, BT=.5, BW=25kHz, Cal Dev= 120
16 :44:84 24 OCT 2883

MER 488 .80288 MH=z
EFEF 23.8 dEBEm AT =28 dBE 24 .49 dEm
FEBK : : : R e FRSS D-LIMIT
LOG : - I . - - - -
1a

Wi SB

SC FC

CORE

CEMTER . 9228 MH=z SPAM 5@ .80 kH=
BT #RE k BE H=z VBN ZH8BA H= SHFP 1.E7 SEec

9.6 kbps, BT=.5, BW=25kHz, Cal Dev= 130

16:58:319 21 0OCT Z@aas
= MER 468 .882388 MH=
REF 22.8 dEm AT 28 dE 12.86 dEm
FEBE : : : R T FAES OD-LIMIT

LOG . . . . L : : .

18

dB

OFFST

28 .4

dB

U SE

SC FC

CORE

L . . . . . : : . .

CEMTER 459.99922 MH=z SPAM 5B .88 kH=
RT #REES BW Z88 H=z WEW Z88a H=z SWF 1.67 SeC
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020

Model: XPOGO 401,-402,-403 P
Account Manager: Danni Olivas

Contact: Dennis Mc Carthy

Spec: FCC Part 90 & RSS-119 Class: Radio

16.0 kbps, BT=.3, BW=25kHz, Cal Dev= 155
16:52:25 21 OCT 2883

MER 459 .99358 MH=z

REF 33.8 dEm AT 28 dB 28.98 dEm
PERK : : : R ¥ T FASS D-LIMIT
LOG ; ; ; ; . . .
1@ |t R EREEETERE: T | R A TREE e e e
dBE~ : : : :
N o f o) T | A 1 T | P
28 .08 ; ; . : :
dE : ;P : ; ;
............... -...:.;...:_._.._|'|...... 1 = -‘-.\.
Yr SEBE
sc Fc|l - . g4t g s
CORRE
Lo ; ; ; ; : : : o
CEMNTER 459 .9993&8 MH=z SFAM 58 .88 kH=z
BT #EES BW 288 H=z VBN ZBA H=z SHPF 1.&67 SEC

19.2 kbps, BT=.3, BW=25kHz, Cal Dev= 95
16 :54:45 21 0OCT Z@aas

MER 459 .993382 MH=z

FEF 22.8 dBEm AT =28 dEBE 29.24 dEm
FE&AaEK : : : R By - FASE D-LIMIT
LOG : : : | Do : : :
1@ feeeeeeees EERERRREE: EERERRREE: EREEE [RREEETREE I A IEERRRRER SERLTETEE EEEEREREE: EEEEREREE: EEEEREREE:
dE ; ; oS ; L ; ;
OFF ST Ao A B S
Ze.@ : : . i :
VA SE :
SCOFC) AR N
CORR :

........ fh. M
CENTEE 4549.99932 HMH=z SPAN 58 .88 kH=z
L #FRES EN 288 H=z WEL Z28H H= SHWF 1.67 Y
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EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668
T-Log Number: T53020
Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

Run#3: 450-470 module (Out of Band @ 2 Watts)

1E:E5v7:32 21 0OCT ze@sz

Out of Band @ 2Watts

REF 23.8 dEm
FEAEK :
LOG

[ o B e
mproommeo
L R
=00
_'

=@
=

AT 38 dB

=
[ W e o}
AT
Aom

#UVEN 20 kH=z SWF =3.23 sec

Out of Band @ 2Watts

21 0OCT ze@sz
AT 38

dE -

Ol Oooron

mRrmamm

=@ L B
= —

==
o0 I
AT
AOm

STOP 2.921 GH=
#WEBHW 1 HMH= SHFP 228.4 msec
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EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668
T-Log Number: T53020

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

1E6:59:26
REF 23.8 dEm

Out of Band @ 2Watts

21 0OCT ze@sz
AT 38 dB

FEAEK
LOG

e
=

Ol Oooron
mRrmamm
L B

=00

—

=@
=

==
o0 I

T
AOm
i

#WEBHW 1 HMH=

STOFP EB.BBE@ GH=
SHF

El.E msec
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EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668
T-Log Number: T53020

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

Run#4: 450-470 module (Out of Band @ .5 Watts)

Out of Band @ .5Watts

1v:84:15% 21 0OCT Z@@sz

MER 917 .6 MH=z

EEF 22.8 dEBEm

FEAK
LOG

[ I I w B R Y
MRrmeTmm
2@ Ll
=0
= —

<z
00 I
AT
Aom

AT 2@ dB -21 .52 dEm

z STOFP 1.0808 GH=z
B kH=z #VEBMW 28 kH=z SHP 2.23

Out of Band @ .5Watts

iv:@5:14d 21 0OCT ze@sz

REF Z2.8 dEm

FEAEK
LOG

[ o B e
mproommeo
L R
=00
_'

=@
=

o

AT 38 dB -25.

[ W e o}
AT
Aom

z STOP 2.921 GH=
B MH=z #YVEN 1 MH=z SHUF 22.4 msec

sec
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020
Account Manager: Danni Olivas

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy
Spec: FCC Part 90 & RSS-119 Class: Radio
Out of Band @ .5Watts

iv:@5:51 21 0OCT ze@sz

3 23 GH=z
REF Z2.8 dEm AT 38 dB -24 .81 dEm

L B

=0
—

Ol Oooron
mRrmamm
=@

=

==
o0 I
AT
AOm

z STOFP EB.BBE@ GH=
.8 MH=z #WEBHW 1 HMH= SHMF E1.E msec
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020
Account Manager: Danni Olivas

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy
Spec: FCC Part 90 & RSS-119 Class: Radio

Radiated Emissions
(Elliott Laboratories Fremont Facility, Semi-Anechoic Chamber)

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: 10/13/2003 Config. Used: 2
Test Engineer: Chris Byleckie Config Change: None
Test Location: Fremont Chamber #3 EUT Voltage: 3.3vDC

General Test Configuration
The EUT and any local support equipment were located on the turntable for radiated emissions testing. Any remote support
equipment was located outside the anechoic chamber. Any cables running to remote support equipment where routed
through conduit and when possible passed through a ferrite clamp upon exiting the chamber.

Unless otherwise specified, the measurement antenna was located 3 meters from the EUT for the measurement range 30 -
1000 MHz and 3m from the EUT for the frequency range 1 - 10 GHz.

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 32%
Summary of Results
Run # Test Performed Limit Result Margin
1 RE, 30 - 4000 MHz, Field 90.210(d)& RSS-119 Eval | Refer to individual runs
strength 6.3 & 6.4(d)
2 RE, 30 - 4000 MHz, ERP| 90.210(d)& RSS-119 Pass | -3.3dB @ 4200.0 MHz
6.3 & 6.4(d)

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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EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668
T-Log Number:; T53020
Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

Run #1: Preliminary Radiated Emissions, 30 - 5000 MHz

g0.0-

75.0-
J0.0-

' [ [
100,00 300,00

Frequency (MHz)

20.0-

300,00 400,00 500,00

200,00

70,00 00,00 200,00 1000.08

Frequency (MHz)

Run #1 continued on next page

T-Log: T53020 Radio.xls, Rev 1.0

410 RE 13-Oct-03

Page 37 of 51



ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number:; T53020
Account Manager: Danni Olivas

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Spec: FCC Part 90 & RSS-119 Class: Radio
Run #1 continued

ga0.0-

7a.0-
J0.0-

e

o

]
I

a0.0-
25.0-
a0.0-

Amplitude {dBus )

453.0-

40.0-
35.0-
T

1000,00 1500.00 2000.00 2500,00 3000,00 3500.00 4000, 00 4500.00 SO00.04
Frequency (MHz)

Frequency| Level Pol Part 90.210 Detector | Azimuth Height |Comments
MHz [ dBuV/m| v/ Limit Margin |Pk/IQP/Avg| degrees meters

419.989 71.8 H - - Peak 22 1.0 Fundamental
1259.928 | 67.9 V 75.3 -71.4 Peak 16 1.0

3779.928 | 66.2 H 75.3 -9.1 Peak 34 1.0

4199.968 | 62.5 V 75.3 -12.8 Peak 219 2.0

3359.968 | 60.9 H 75.3 -14.4 Peak 40 2.5

839.989 58.4 V 75.3 -16.9 Peak 185 15

1679.968 | 56.8 V 75.3 -18.6 Peak 269 1.0

400.917 51.1 V 75.3 -24.2 Peak 180 1.0

200.464 50.5 V 75.3 -24.8 Peak 222 1.0

481.097 50.1 V 75.3 -25.2 Peak 189 1.0

441.012 48.4 V 75.3 -26.9 Peak 194 1.0

60.267 48.1 V 75.3 -27.2 Peak 175 1.0

561.289 47.5 V 75.3 -21.8 Peak 219 1.0

40.093 47.4 V 75.3 -28.0 Peak 237 1.0

120.281 47.1 V 75.3 -28.2 Peak 202 1.0

160.371 46.9 V 75.3 -28.4 Peak 187 1.0
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EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668

T-Log Number:; T53020

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119 Class: Radio

Run #2: ERP measurements
ERP measurements
Frequency| Level Pol Substitution

MHz [ dBuv/im| v Pin Gain ERP [ Limit"™* | Margin

(dBm) (dBi) (dBm) (dBm) (dB)  [Comments

4199.968 [ 62.5 v -33.3 10.0 -25.4 -20.0 5.4
3359.968 | 60.9 H -39.3 9.7 -31.7 -20.0 -11.7
3779.928 | 66.2 H -39.3 9.6 -31.8 -20.0 -11.8
1259.928 | 67.9 V -36.4 6.0 -32.5 -20.0 -12.5
839.989 58.4 v -37.0 2.2 -36.9 -20.0 -16.9
1679.968 | 56.8 \Y -49.3 7.3 -44.1 -20.0 -24.1

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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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020
Account Manager: Danni Olivas

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy
Spec: FCC Part 90 & RSS-119 Class: Radio

Radiated Emissions
(Elliott Laboratories Fremont Facility, Semi-Anechoic Chamber)

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: 10/13/2003 Config. Used: 2
Test Engineer: Chris Byleckie Config Change: None
Test Location: Fremont Chamber #3 EUT Voltage: 3.3vDC

General Test Configuration
The EUT and any local support equipment were located on the turntable for radiated emissions testing. Any remote support
equipment was located outside the anechoic chamber. Any cables running to remote support equipment where routed
through conduit and when possible passed through a ferrite clamp upon exiting the chamber.

Unless otherwise specified, the measurement antenna was located 3 meters from the EUT for the measurement range 30 -
1000 MHz and 3m from the EUT for the frequency range 1 - 10 GHz.

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 32%
Summary of Results
Run # Test Performed Limit Result Margin
1 RE, 30 - 4000 MHz, Field 90.210(d)& RSS-119 Eval | Refer to individual runs
strength 6.3 & 6.4(d)
2 RE, 30 - 4000 MHz, ERP| 90.210(d)& RSS-119 Pass | -4.1dB @ 3520.0 MHz
6.3 & 6.4(d)

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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EMC Test Data

Client: Microwave Data Systems

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668
T-Log Number:; T53020

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

Run #1: Preliminary Radiated Emissions, 30 - 5000 MHz

0.0

F0.0-

amplitude (dEut fm)

MW & @
=2 &£ 2 =2 0
o o o o o

1 I I I I

30.0

0.0 80.0

100.0 1z20.0 140.0

LD =) 0y 0 vy e e

160.0 180.0 200.0 220,0 240.0 260.0 250.0 300.0Q

Frequency (MHz)

g0.0-

75.0-
70.0-
£5.0-

£ s0.0-

=

2 55.0-

=

= S0.0-

-

Z 45.0-

£ an.0-

E 40,
35.0-
s0.0-
25.0-

BOLD=) 4 vy e

300.0 350.0 400.0 430.0 500.0 550.0 a00.0 &50.0 700.0 730.0 800.0 850.0 200.0 950.0 1000.1

Frequency (MHz)

Run #1 continued on next page
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number:; T53020
Account Manager: Danni Olivas

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Spec: FCC Part 90 & RSS-119 Class: Radio

Run #1 continued
&0,0-

Fo.0-
F0.0- ¥

m
o)
@
]

I

1

1000.0 1500.0 2000.0 2500.0 3000.0 3500.0 4000.0 4500.0 S000,1
Frequency (MHz)

Freguency| Level Pol Part 90.210 Detector | Azimuth Height |Comments
MHz [ dBuV/im| v/ Limit Margin |Pk/QP/Avg| degrees meters

439.994 79.8 H - - Peak 141 2.0  [Fundamental
3519.968 | 70.6 V 75.3 -4.7 Peak 87 1.0
4839.968 | 60.5 V 75.3 -14.8 Peak 257 1.0
4399.968 [ 58.4 H 75.3 -16.9 Peak 19 1.0
3959.968 | 58.2 H 75.3 -17.1 Peak 44 1.0
400.906 51.6 V 75.3 -23.7 Peak 180 1.0
2639.968 | 50.6 V 75.3 -24.8 Peak 150 15
561.289 50.3 V 75.3 -25.0 Peak 200 1.0
481.109 49.7 V 75.3 -25.6 Peak 194 1.0
681.566 48.0 V 75.3 -27.3 Peak 221 1.0
879.997 46.9 H 75.3 -28.4 Peak 329 1.0
601.386 46.3 V 75.3 -29.0 Peak 221 1.0
200.464 46.3 V 75.3 -29.0 Peak 182 1.0
160.371 46.3 V 75.3 -29.0 Peak 310 1.0
360.843 45.9 V 75.3 -29.4 Peak 212 1.0
120.277 44.7 V 75.3 -30.6 Peak 209 1.0
80.183 43.7 V 75.3 -31.6 Peak 109 15
140.356 42.8 V 75.3 -32.5 Peak 241 1.0
280.648 42.7 V 75.3 -32.6 Peak 185 1.0
100.142 42.6 V 75.3 -32.7 Peak 209 1.0
60.082 42.0 V 75.3 -33.3 Peak 233 1.0
180.510 41.5 V 75.3 -33.8 Peak 274 1.0

T-Log: T53020 Radio.xls, Rev 1.0 430 RE 13-Oct-03 Page 42 of 51



%Elliott

EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668
T-Log Number:; T53020

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119 Class: Radio

Run #2: ERP measurements
ERP measurements
Frequency| Level Pol Substitution

MHz | dBuv/m| v Pin Gain ERP | Limit"™! [ Margin

(dBm) (dBi) (dBm) (dBm) (dB)  [Comments

3519.968 | 70.6 V -33.8 9.7 -26.2 -20.0 -6.2
4839.968 [ 60.5 V -42.3 10.0 -34.4 -20.0 -14.4
4399.968 [ 584 H -45.3 10.3 -37.1 -20.0 -17.1
3959.968 | 58.2 H -47.3 9.6 -39.8 -20.0 -19.8

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)

T-Log: T53020 Radio.xls, Rev 1.0
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020
Account Manager: Danni Olivas

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy
Spec: FCC Part 90 & RSS-119 Class: Radio

Radiated Emissions
(Elliott Laboratories Fremont Facility, Semi-Anechoic Chamber)

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: 10/20/2003 Config. Used: 2
Test Engineer: Jmartinez Config Change: None
Test Location: Fremont Chamber #5 EUT Voltage: 3.3vDC

General Test Configuration
The EUT and any local support equipment were located on the turntable for radiated emissions testing. Any remote support
equipment was located outside the anechoic chamber. Any cables running to remote support equipment where routed
through conduit and when possible passed through a ferrite clamp upon exiting the chamber.

Unless otherwise specified, the measurement antenna was located 3 meters from the EUT for the measurement range 30 -
1000 MHz and 3m from the EUT for the frequency range 1 - 10 GHz.

Ambient Conditions: Temperature: 21°C
Rel. Humidity: 46 %
Summary of Results
Run # Test Performed Limit Result Margin
1 RE, 30 - 4000 MHz, Field 90.210(d)& RSS-119 Eval | Refer to individual runs
strength 6.3 & 6.4(d)
2 RE, 30 - 4000 MHz, ERP| 90.210(d)& RSS-119 Pass -12.6dB @
6.3 & 6.4(d) 3683.292MHz

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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EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668
T-Log Number:; T53020
Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

Run #1: Preliminary Radiated Emissions, 30 - 5000 MHz
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Run #1 continued on next page
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EMC Test Data

Client: Microwave Data Systems

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668
T-Log Number:; T53020

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

Run #1 continued

g0.0-
F0.0-
Een.0-
5
8
= 50.0-
E
=
E40.0-
30.0-
20.0- . \ \ |
1000.0 S000, 1
Frequency (MHz)
Frequency| Level Pol Part 90.210 Detector | Azimuth Height |Comments
MHz [ dBuV/m| v/ Limit Margin |Pk/IQP/Avg| degrees meters
460.599 - H - - Peak 31 2.0  [Fundamental
3683.292 | 60.2 V 75.3 -15.1 Peak 100 15
401.247 | 50.9 V 75.3 -24.4 Peak 56 1.0
200.349 [ 50.2 V 75.3 -25.2 Peak 58 1.0
3224.439 | 49.7 V 75.3 -25.6 Peak 100 1.0
1379.052 | 49.5 H 75.3 -25.9 Peak 332 15
361.097 | 47.6 V 75.3 -21.7 Peak 158 1.0
441.397 | 475 V 75.3 -27.8 Peak 158 1.0
120.898 | 46.5 V 75.3 -28.8 Peak 126 1.0
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EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Job Number: J52668
T-Log Number:; T53020

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119

Class: Radio

Run #2. ERP measurements

ERP measurements

Frequency| Level Pol

Substitution

MHz | dBuVim| v/h Pin

Gain ERP [ Limit"™* | Margin

(dBm)

(dBi) (dBm) (dBm) (dB)  [Comments

3683.292 | 60.2 v -40.2

9.7 -32.6 -20.0 -12.6

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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Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020
Account Manager: Danni Olivas

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Spec: FCC Part 90 & RSS-119 Class: Radio
Frequency Stability
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: 10/7/2003 Config. Used: 1
Test Engineer: Chris Byleckie Config Change: None
Test Location: Environmental Chamber EUT Voltage: 3.3V DC

General Test Configuration
EUT was place inside the Temperature Chamber and all local support equipment were located outside on a table for testing.
The Eut was connected directly to Spectrum Analyzer. An attenuator was used between the EUT and Spectrum Analzyer.
Chamber was set to -30 to 50 degrees Celsius. Incremented 10 degress per temperature and let unit stabilized for every
temperature.
For battery operated units decrease DC voltage until battery end-point was found.

Summary of Results

Run # Test Performed Limit Result Result
1-3 Temperature Vs. Frequency |Part 90.213 & RSS-119| Pass 0Hz
()
1-3 Temperature Vs. Voltage [ Part 90.213 & RSS-119| Pass | 0 Hz (Battery End point
(7) is 1Vdc)

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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EMC Test Data

Model: XPOGO 401,-402,-403

Contact: Dennis Mc Carthy

Client: Microwave Data Systems

Job Number: J52668
T-Log Number: T53020

Account Manager: Danni Olivas

Spec: FCC Part 90 & RSS-119 Class: Radio
Runi# 1: Temperature Vs. Frequency
410-430 Mhz
Drift Freg. | Limit
(ppm) | (MHz) | (Hz)
2.5 420.00 | 1050.0
Temperature [ Reference Frequency|  Frequency Drift Drift Limit
(Celsius) (MHz) (MHz) (Hz) (Hz)
-30 420.000110 420.000110 0 1050.0
-20 420.000110 420.000110 0 1050.0
-10 420.000110 420.000110 0 1050.0
0 420.000110 420.000110 0 1050.0
10 420.000110 420.000110 0 1050.0
20 420.000110 420.000110 0 1050.0
30 420.000110 420.000110 0 1050.0
40 420.000110 420.000110 0 1050.0
50 420.000110 420.000110 0 1050.0
Temperature Vs. Voltage
410-430 Mhz
Drift Freg. | Limit
(ppm) | (MHz) | (Hz)
2.5 420.00 | 1050.0
Temperature | Reference Frequency|  Frequency Drift Drift Voltage Comment
(Celsius) (MHz) (MHz) (Hz) (DC)
20 420.000110 420.000110 0 2.8 85%
20 420.000110 420.000110 0 3.8 115%

T-Log: T53020 Radio.xls, Rev 1.0
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Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020
Model: XPOGO 401,-402,-403 o
Account Manager: Danni Olivas
Contact: Dennis Mc Carthy
Spec: FCC Part 90 & RSS-119 Class: Radio
Run# 2: Temperature Vs. Frequency
430-450 MHz
Drift Freq. | Limit
(ppm) | (MHz) | (Hz)
2.5 440.00 | 1100.0
Temperature [ Reference Frequency|  Frequency Drift Drift Limit
(Celsius) (MHz) (MHz) (H2) (Hz)
-30 440.000350 440.000350 0 1100.0
-20 440.000350 440.000350 0 1100.0
-10 440.000350 440.000350 0 1100.0
0 440.000350 440.000350 0 1100.0
10 440.000350 440.000350 0 1100.0
20 440.000350 440.000350 0 1100.0
30 440.000350 440.000350 0 1100.0
40 440.000350 440.000350 0 1100.0
50 440.000350 440.000350 0 1100.0
Temperature Vs. Voltage
430-450 Mhz
Drift Freq. | Limit
(ppm) | (MHz) | (Hz)
2.5 440.00 | 1100.0
Temperature [ Reference Frequency|  Frequency Drift Drift Voltage Comment
(Celsius) (MHz) (MHz) (Hz) (DC)
20 440.000350 440.000350 0 2.8 85%
20 440.000350 440.000350 0 3.8 115%

T-Log: T53020 Radio.xls, Rev 1.0
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Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020
Model: XPOGO 401,-402,-403 o
Account Manager: Danni Olivas
Contact: Dennis Mc Carthy
Spec: FCC Part 90 & RSS-119 Class: Radio
Runi# 3: Temperature Vs. Frequency
450-470 MHz
Drift Freg. | Limit
(ppm) | (MHz) | (Hz)
2.5 460.00 | 1150.0
Temperature [ Reference Frequency|  Frequency Drift Drift Limit
(Celsius) (MHz) (MHz) (Hz) (Hz)
-30 459.999560 459.999560 0 1150.0
-20 459.999560 459.999560 0 1150.0
-10 459.999560 459.999560 0 1150.0
0 459.999560 459.999560 0 1150.0
10 459.999560 459.999560 0 1150.0
20 459.999560 459.999560 0 1150.0
30 459.999560 459.999560 0 1150.0
40 459.999560 459.999560 0 1150.0
50 459.999560 459.999560 0 1150.0
Temperature Vs. Voltage
450-470 Mhz
Drift Freg. | Limit
(ppm) | (MHz) | (Hz)
2.5 460.00 | 1150.0
Temperature | Reference Frequency|  Frequency Drift Drift Voltage Comment
(Celsius) (MHz) (MHz) (Hz) (DC)
20 459.999560 459.999560 0 2.8 85%
20 459.999560 459.999560 0 3.8 115%
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EMC Test Data

Client: Microwave Data Systems

Job Number:

J52668

Model: XPOGO 401, -402, -403 T-Log Number: 753020
Account Manager: Danni Olivas
Contact: Dennis McCarthy
Emissions Spec: FCC Part 15 Class: B
Immunity Spec: N/A Environment: N/A

EMC Test Data

For The

Model

XP0GO 401, -402, -403

Date of Last Test: 10/15/2003

Microwave Data Systems

T-Log: T53020 Digital Device Scans.xls, Rev 1.0 Cover
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EMC Test Data

Client: Microwave Data Systems Job Number: J52668
Model: XPOGO 401, -402, -403 T-Log Number: 753020
Account Manager: Danni Olivas
Contact: Dennis McCarthy
Emissions Spec: FCC Part 15 Class: B
Immunity Spec: N/A Environment: N/A

EUT INFORMATION

General Description

Equipment Under Test

The MDS XPOGO Data Transceiver and is intended primarily for use in Point-to- Multipoint networks. Normally, the EUT would
be placed on a table top during operation. The EUT was, therefore, treated as table-top equipment during testing to simulate
the end-user environment. The electrical rating of the EUT is 3.3VDC, 2 Amps.

Manufacturer Model Description Serial Number FCCID
Microwave Data XPOGO-401 410 - 430MHz N/A E5MDS-TRM450
Systems transciever
Microwave Data XPOGO-402 430 - 450MHz N/A E5MDS-TRM450
Systems transceiver
Microwave Data XPOGO0-403 450 - 470MHz N/A E5MDS-TRM450
Systems transceiver

EUT Enclosure

The EUT enclosure is primarily constructed of aluminum shielding. It measures approximately 4.5 cm wide by 7 cm deep by

1.2 cm high.
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: T53020 Digital Device Scans.xls, Rev 1.0EUT Description
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EMC Test Data

Client: Microwave Data Systems Job Number: J52668
Model: XPOGO 401, -402, -403 T-Log Number: 753020
Account Manager: Danni Olivas
Contact: Dennis McCarthy
Emissions Spec: FCC Part 15 Class: B
Immunity Spec: N/A Environment: N/A
Test Configuration #1
Local Support Equipment
Manufacturer Model Description Serial Number FCCID
None
Remote Support Equipment
Manufacturer Model Description Serial Number FCCID
Power Designs Power Supply
Interface Cabling and Ports
Port Connected To Cable(s)
Description Shielded or Unshielded Length(m)
RF Spectrum Analyzer Coax Shielded
Serial Laptop Multiwire Shielded
DCin Power Suplly 2 wire Unshielded

EUT Operation During Emissions
The unit was transmitting at full power at 420, 440, and 460MHz.

T-Log: T53020 Digital Device Scans.xls, Rev @st Configuration #1
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number: T53020
Account Manager: Danni Olivas

Model: XPOGO 401, -402, -403

Contact: Dennis McCarthy
Spec: FCC Part 15 Class: B

Radiated Emissions
(Elliott Laboratories Fremont Facility, Semi-Anechoic Chamber)

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: 10/15/2003 Config. Used: 1
Test Engineer: Ed Pavlu/Rafael Config Change: None
Test Location: Fremont Chamber #5 EUT Voltage: 3.3VDC supplied to host text fixture

General Test Configuration
The EUT was located on the turntable for radiated emissions testing. The remote 3.3 VDC power supply was located outside
the anechoic chamber. The DC power leads running to the remote 3.3 VDC power supply where routed through conduit and
passed through a ferrite clamp upon exiting the chamber.

Unless otherwise specified, the measurement antenna was located 3 meters from the EUT for the measurement range 30 -
1000 MHz and 3m from the EUT for the frequency range 1 - 3 GHz. Data was compared to FCC Class B limits (specifed at 3
meters).

Note, preliminary testing indicates that the emissions were maximized by orientation of the EUT and elevation of the
measurement antenna. Maximized testing indicated that the emissions were maximized by orientation of the EUT, elevation
of the measurement antenna, and manipulation of the EUT's interface cables.

Note, for testing above 1 GHz, the FCC specifies the limit as an average measurement. In addition, the FCC states that the
peak reading of any emission above 1 GHz, can not exceed the average limit by more than 20 dB.

Ambient Conditions: Temperature: 20°C
Rel. Humidity: 47 %
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EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401, -402, -403

Contact: Dennis McCarthy

Job Number: J52668

T-Log Number:; T53020

Account Manager: Danni Olivas

Spec: FCC Part 15 Class: B
Summary of Results
Run # Test Performed Limit Result Margin

1b RE, 30 - 1000 MHz, FCCB Pass | -6.8dB @ 505.000MHz
Maximized Emissions

2 RE, 1000 - 3000 MHz, FCCB Pass |-16.6dB @ 1010.0 MHz
Maximized Emissions

3 RE, 1000 - 3000 MHz, FCCB Pass |-20.5dB @ 1295.7 MHz
Maximized Emissions

4a RE, 30 - 1000 MHz, FCCB Pass |-13.6dB @ 455.362MHz
Maximized Emissions

5b RE, 30 - 1000 MHz, FCCB Pass |-5.7dB @ 484.999 MHz
Maximized Emissions

6 RE, 1000 - 3000 MHz, FCCB Pass | All Emission < 20 dB of
Maximized Emissions limit

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

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

T-Log: T53020 Digital Device Scans.xls, Rev 1.0 RE 15-Oct-03
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number:; T53020

Model: XPOGO 401, -402, -403 P
Account Manager: Danni Olivas

Contact: Dennis McCarthy

Spec: FCC Part 15 Class: B

Run #1: Preliminary Radiated Emissions, 30 - 1000 MHz
EUT is 450 - 470 MHz unit (s/n 1201606 A01), set to receive at 460 MHz using command "RX 460.00000"
EUT centered on tabletop with RF port connected to antenna (antenna mounted vertically)
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number:; T53020
Account Manager: Danni Olivas

Model: XPOGO 401, -402, -403

Contact: Dennis McCarthy

Spec: FCC Part 15 Class: B

Run #1: ( Continued ) Preliminary Radiated Emissions, 30 - 1000 MHz

Freguency| Level Pol FCC Class B Detector | Azimuth Height |Comments
MHz [ dBuvim| vih Limit | Margin |PkiQP/Avg| degrees | meters

Preliminary peak readings captured during pre-scan

88.579 21.6 H 43.5 -21.9 Peak 101 15

320.948 19.7 H 46.0 -26.3 Peak 360 1.0

471.072 26.8 v 46.0 -19.2 Peak 102 1.0

504.239 38.6 V 46.0 -71.4 Peak 109 1.0

846.384 24.1 V 46.0 -21.9 Peak 11 2.0

984.289 24.4 H 54.0 -29.6 Peak 238 1.0

Run #1b: Maximized readings from Run #1

Frequency| Level Pol FCC Class B Detector | Azimuth Height |Comments
MHz [ dBuV/m| v/ Limit Margin |Pk/IQP/Avg| degrees meters
505.000] 39.3 v 46.0 -6.8 QP 107 1.0
847.808] 15.2 V 46.0 -30.8 QP 8 2.0
471.260] 19.1 V 46.0 -26.9 QP 100 1.0
985.123] 16.4 H 54.0 -37.6 QP 240 1.0
320.791] 5.3 H 46.0 -40.7 QP 358 1.0
88.579] 2.8 H 46.0 -43.2 QP 98 15

T-Log: T53020 Digital Device Scans.xls, Rev 1.0 RE 15-Oct-03 Page 7 of 14
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? E]] 10Lt EMC Test Data
Client: Microwave Data Systems Job Number: J52668
T-Log Number:; T53020
Model: XPOGO 401, -402, -403 P
Account Manager: Danni Olivas
Contact: Dennis McCarthy
Spec: FCC Part 15 Class: B
Run #2: Maximized Readings, 1000 - 3000 MHz
Measurements made at 3m per FCC requirements.
EUT is 450 - 470 MHz unit (s/n 1201606 A01), set to receive at 460 MHz using command "RX 460.00000"
EUT centered on tabletop with RF port connected to antenna (antenna mounted vertically)
g0.0-
70.0-
E e0.0-
=
_I:IDJ
= 50.0-
E;
=
£ 40.0-
30.0-
ED'D_I"""'I"""'I"'""I"""'I"""'I"""'I"""'I"'""I"""'I"""'I
10000 12000 14000 16000 15000 20000 22000 24000 26000  2300.0 30000
Frequency (MHz)
Freguency| Level Pol FCC Class B Detector | Azimuth Height |Comments
MHz [ dBuv/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
1010.010 | 374 \Y 54.0 -16.7 Avg 44 1.6
1010.010 38.9 vV 74.0 -35.1 Pk 44 1.6
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number:; T53020

Model: XPOGO 401, -402, -403 P
Account Manager: Danni Olivas

Contact: Dennis McCarthy
Spec: FCC Part 15

Class: B

Run #3: Maximized Reading, 1000 - 3000 MHz
EUT is 410 - 430 MHz unit (s/n 1201634 A03), set to receive at 420 MHz using command "RX 420.00000"

EUT centered on tabletop with RF port connected to antenna (antenna mounted vertically)
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Frequency| Level Pol FCC Class B Detector | Azimuth Height |Comments
MHz [ dBuV/m| v/ Limit Margin |Pk/IQP/Avg| degrees meters

Final peak and average readings
1295703 | 335 | Vv | 540 -20.5 Peak 360 15 |Peak reading, avg Limit
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Client: Microwave Data Systems Job Number: J52668
T-Log Number:; T53020
Account Manager: Danni Olivas

Model: XPOGO 401, -402, -403

Contact: Dennis McCarthy

Spec: FCC Part 15 Class: B

Run #4: Preliminary Radiated Emissions, 30 - 1000 MHz
EUT is 410 - 430 MHz unit (s/n 1201634 A03), set to receive at 420 MHz using command "RX 420.00000"
EUT centered on tabletop with RF port connected to antenna (antenna mounted vertically)
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EMC Test Data

Client: Microwave Data Systems

Model: XPOGO 401, -402, -403

Contact: Dennis McCarthy

T-

Job Number: J52668
Log Number: T53020

Account Manager: Danni Olivas

Spec: FCC Part 15 Class: B
Run #4: Continued
Frequency| Level Pol FCC Class B Detector | Azimuth Height |Comments
MHz [ dBuV/m| v/ Limit | Margin |Pk/IQP/Avg| degrees meters
Preliminary Tuned peak readings captured during pre-scan
455.362 | 324 V 46.0 -13.6 Peak 72 15
694514 [ 20.7 H 46.0 -25.3 Peak 33 35
773.067 | 23.4 V 46.0 -22.7 Peak 242 3.0
811471 | 225 v 46.0 -23.5 Peak 353 1.0
891.771 | 245 V 46.0 -21.5 Peak 278 15
907.481 | 27.0 H 46.0 -19.0 Peak 213 15
Run #4a: Maximized readings from Run #4
Frequency| Level Pol FCC Class B Detector | Azimuth Height |Comments
MHz [ dBuV/m| v/ Limit Margin |Pk/IQP/Avg| degrees meters
455.362 | 324 v 46.0 -13.6 Peak 72 15
907.481 | 27.0 H 46.0 -19.0 Peak 213 15
891.771 24.5 V 46.0 -21.5 Peak 278 15
773.067 | 23.4 V 46.0 -22.7 Peak 242 3.0
811471 | 225 v 46.0 -23.5 Peak 353 1.0
694514 | 20.7 H 46.0 -25.3 Peak 33 35

T-Log: T53020 Digital Device Scans.xls, Rev 1.0 RE 15-Oct-03
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number:; T53020

Model: XPOGO 401, -402, -403 P
Account Manager: Danni Olivas

Contact: Dennis McCarthy
Spec: FCC Part 15

Class: B

Run #5: Preliminary Radiated Emissions, 30 - 1000 MHz
EUT is 430 - 450 MHz unit (s/n 1201622 A02), set to receive at 440 MHz using command "RX 440.00000"

EUT centered on tabletop with RF port connected to antenna (antenna mounted vertically)
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45.0-

m
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100.0 00,0y
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%Elliott

EMC Test Data

Client: Microwave Data Systems
Model: XPOGO 401, -402, -403

Contact: Dennis McCarthy

Job Number: J52668
T-Log Number:; T53020

Account Manager: Danni Olivas

Spec: FCC Part 15 Class: B
Run #5: Continued
55.0-
S0.0- F
45,0 -
,E_ 40.0- .
=
H35.0-
L1k}
330.0-
2o e
£25.0
20.0-
15.0-
10.0- . . . . . . \
300.0 1000.4
Frequency (MHz)
Freguency| Level Pol FCC Class B Detector | Azimuth Height |Comments
MHz [ dBuv/im| vih Limit | Margin |PkiQP/Avg| degrees | meters
Preliminary Tuned peak readings captured during pre-scan
30.295 20.1 H 40.0 -19.9 Peak 116 35
86.126 24.4 H 40.0 -15.6 Peak 86 2.0
44,535 16.5 V 40.0 -23.5 Peak 56 1.0
143.435 | 18.0 V 43.5 -25.5 Peak 286 1.0
471.246 | 28.2 V 46.0 -17.8 Peak 165 15
484.985 | 394 V 46.0 -6.6 Peak 114 1.0
969.977 | 31.8 V 54.0 -22.2 Peak 129 1.5
622.413 | 24.6 H 46.0 -21.4 Peak 218 2.0
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ZEllott EMC Test Data

Client: Microwave Data Systems Job Number: J52668
T-Log Number:; T53020

Account Manager: Danni Olivas

Model: XPOGO 401, -402, -403

Contact: Dennis McCarthy
Spec: FCC Part 15 Class: B

Run #5b: Maximized readings from Run #5

Frequency| Level Pol FCC Class B Detector | Azimuth Height |Comments
MHz [ dBuV/m| v/ Limit Margin |Pk/IQP/Avg| degrees meters
484.999] 40.3 V 46.0 -5.7 QP 111 1.0
86.126| 14.8 H 40.0 -25.2 QP 88 2.0
471.260] 18.8 V 46.0 -27.2 QP 162 15
30.295| 124 H 40.0 -27.6 QP 113 35
622.413] 12.7 H 46.0 -33.3 QP 215 2.0
44,535 2.5 V 40.0 -37.5 QP 57 1.0

Run #6: Maximized Readings, 1000 - 3000 MHz

EUT is 430 - 450 MHz unit (s/n 1201622 AQ2), set to receive at 440 MHz using command "RX 440.00000"
EUT centered on tabletop with RF port connected to antenna (antenna mounted vertically)

Only plot was taken since there were no data points
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: October 20, 2003

EXHIBIT 3: Test Configuration Photos
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EXHIBIT 4: FCC ID Label and Label Location
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EXHIBIT 5: Detailed Photographs
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EXHIBIT 6: Schematics
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EXHIBIT 7: Theory of Operation
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EXHIBIT 8: User Manual
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EXHIBIT 9: Block Diagram
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