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the agreement between Tranzeo EMC and its CligahZEo EMC'’s responsibility and
liability are limited to the terms and conditiorfstiee agreement. Tranzeo EMC assumes no
liability to any party, other than to the Clientancordance with the agreement., for any loss,
expense or damage occasioned by the use of tlogtrepnly the Client is authorized to copy
or disgtribute this report, and then only in it$iety. Any use of the Tranzeo EMC Labs
name for the sale or advertisement of the testedrmah product or service must first be
approved in writing by Tranzeo EMC Labs Inc. The@atvations and test results indicated in
this report refer and are relevant exclusivelyh® ¢quipment under test specified below. It is
not permitted to transfer the results to otheresystor configurations.
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Type of test: Testing of electromagnetic distad®s characteristics
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Section1l General Information

EUT Description and Setup

Manufacturer Exegin Technologies Limited
Product Name ZigBee Gateway

FCC ID: VD4Q53

IC No.: 7162A-Q53

Model No. Q53

Serial No. ENGO1

Product Software/Firmware

Revision N/A

Auxiliary Equipment

5Vvdc Power Adapter

Manufacturer: Condor

Input: AC 100-240Vac 47-63Hz

Output: 5 Vdc, 0.3A

Model: 3A-061WP05

48Vdc

Manufacturer: Cisco

Power Over Ethernet Powe

Input: AC 100-240Vac 50-60Hz

Adapter — Power on data

Output: 48 Vdc

pair

Model: CP-PWR-INJ

48Vdc

Manufacturer: Allied Telesis

Power Over Ethernet Powe

Input: AC 100-240Vac 50-60Hz

Adapter — Power on spare

Output: 48 Vdc

pair

Model: AT-6101G

Monitoring Access point

Manufacturer: Exegin

Power Over Ethernet Powe

Model: Q53

Adapter

PC

Manufacturer: Compaq

Serial Number: clone

Operating System: Windows XP Home Edition SP3

Application Software: SecureCRT

Related Test Reports

Digital Circuitry Emissions Verification

EXE010902Rev1.0.pdf

EN 300 328 Compliance Report

EXE0109025 CE_Revdi0.p

Cabling

Description Connectors Length Shielding Ferrites
5V Power Cord 8mm Barrel 0.5Meter None None
Cat5e Ethernet RJ-45 1Meter None None

Tranzeo EMC Labs Inc.
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Operational Description
The Q53 (EUT) is an electronic device that has staru designed 2.4-2.4835GHz

Transceiver using the ZigBee communication protdootreate a proprietary mesh
network for PC’s and other Ethernet compatible dewi

EUT Setup and Testing Configuration
For the purpose of compliance testing, the EUT wawered using the 5vVdc AC
Power Adapter since it was verified during pressattiat this was the worst-case
scenario. The EUT was tested in various modes efatipn as well as Continuous
Transmit mode of operation, depending on the Eestthe Continuous Transmit mode
of operation, the EUT was in constant communicatiovith the Computer. The
Computer was used to setup the EUT into variousesi@d transmission by adjusting
the transmit channels of the 2.4GHz Transceivers.
The EUT was tested in the following modes of operat
» Continuous Transmit operation was used for Radi&earious and AC Mains
Conducted Emissions. The 2.4GHz transmitter wastasehe highest power
level and was tested on the Lowest, Middle and ekglirequency channels to
ensure compliance.
* Quiescent mode of operation was used to verifydigéal circuitry emissions.
These tests were done with the transmitters tuEB. We were not able to
disable the receiver function.

EUT Modifications
No modifications were necessary for this unit tapdy with the standards noted in the

“Standards used to ensure Compliance” sectiordlisetow.
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Test Facilities

Tranzeo EMC Labs

19473 Fraser Way

Pitt Meadows, BC V3Y 2V4
Canada

Phone: (604) 460-6002
Fax: (604) 460-6005

FCC registration number: 960532
Industry Canada Number: 5238A

Test EQuipment List
Emissions OATS

Manufacturer M odel Description Serial No. Cal Due Date

Sunol Sciences SM46C Turntable 051204-2 N/R

Sunol Sciences Custom Mast Motor TREMLOO0O1 N/R
Antenna 20MHz-

Sunol Sciences JB3 3GHz A042004 07-Dec-2009
Loop Antenna 10kHz-

AH Systems SAS-562B | 30MHz #252 02-Feb-2011

Com-Power LI-115 LISN 241037 11-Feb-2011

Thurlby Thandar AC1000 Low Distortion Power] 317113 01-Jul-2011
Source

Thurlby Thandar HA1600 Power and Harmonics 318801 01-Jul-2011
Analyzer

Rohde & Schwarz | ESCI EMI Receiver 100123 06-Jun-2009

Emissions Chamber
Manufacturer M odel Description Serial No. Cal Due Date

ETS Lindgren S201 5M Chamber 40GHz 1030 N/R

ETS Lindgren Custom Mast with Motor N/R N/R

ETS Lindgren Custom Turntable N/R N/R

Sunol Sciences JB3 Antenna 20MHz-3GHz A120106 282010

Sunol Sciences DRH-118| Antenna 1-18GHz A050905 84-2009

AH Systems PAM0118| Pre-Amp 0.1-18GHz 189 04-Dec9200

Com-Power LI-115 LISN 241036 11-Feb-2011

Rohde & Schwarz | ESU EMI Receiver 100011 29-Mar-2010

Rohde & Schwarz | PSA EMI Receiver 100012 11-May-2010

Temperature Chamber

Tranzeo EMC Labs Inc.
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Standards used to ensure Compliance

Canada
Industry Canada (IC) RSS-Gen Issue 2 and RSS<&lL@17.

United States
Federal Communications Commission (FCC) CFR HifldPart 15/C
Section 15.209; Section 15.249

Test Results

The EUT complies with the above “Standards useensure Compliance”. Refer to
the other test reports for results on the Digitat@ry results.
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Report of Measurements Test Procedure

Radiation I nterference:

The measurement was made per ANSI C63.4-2003, CE2PR08 and CISPR 16 equipment and procedures as
appropriate, using a Rohde and Schwartz ESCI attlEB8| Receiver with the appropriate antennas. Thed®ver is
calibrated in dB above a microvolt (dBuV) at thepat of the antenna. The resolution bandwidth (RBVE$ 120kHz
with an appropriate sweep speed and video bandfadtinequencies 30MHz to 1GHz. The RBW was 9kHz fo
frequencies 150kHz to 30MHz. The RBW was 1MHz feqgtiencies above 1GHz. When an emission was fdhed,
table was rotated to produce the maximum, sigmahgth. The antenna was placed in both the hortamtd vertical
planes and the worse case emissions were mea3imefinal Measurement was performed using an Aveetector
for frequencies 150kHz to 30MHz and for frequeneibeve 1GHz. A Quasi-Peak detector was used fquéecies
30MHz to 1GHz.

The EUT was placed in a horizontal orientationjrgyflat, on top of a table 80 cm high with dimemss of 1m by
1.5m. The EUT was placed in the center of the téhla side). The table used for radiated measurtesnigeapable of
continuous rotation.

When an emission was found, the table was rotatpdaduce the maximum signal strength. At this pdhre antenna
was raised and lowered from 1m to 4m and a finalsueement was performed using the appropriate RBiV a
Detector.

The fundamental frequencies of the transmittereweeasured on an Open Air Test Site (OATS) at Jmeatsing the
appropriate antenna, on a tabletop 0.8meters abeveorizontal ground-plane as required. The Spsriemissions
were measured on the OATS at 3meters and if redjdiwe to low field strength, at 1meter up to 3GHithe levels
were unreadable the Spurious Emissions were thasumed in a Smeter semi-anechoic chamber at 3natdrémeter
up to 25GHz to ensure compliance.

Formula of Conversion Factors:

The EUT was pre-scanned and measured at the rdgligance. The field strength (FS) at 10m waaldished by
adding the meter reading of the EMI Receiver (whscket to read in units of ¢i%) to the antenna correction factor
(ACF) supplied by the antenna calibration laboratord then added the Cable Loss (CL) as measuiaat $acility.
The antenna and cable correction factors are statedms of dB.

Example:
Freq (MHz) Meter Reading +ACF +CL =FS
330 20 dBv +10.36 dB +0.5 =30.86dB/m @ 10m

Where the field strength was too low to get an eateureading at the required distance, the Antevasamoved closer
to 3 or 1 meter. The resulting measurement waarntis corrected for 10 meters by using the formula:
(measured distance result) — (20Log(measuredrdistrequired distance)) = (10 meter result)
Example for a 3meter measurement:
3 meter result + distance correction = 10 metsulte
54.5 dBuV + -10.45dB = 44.05 dpV

As per 15.31(f)(2), for the measurements of fregiesbelow 30 MHz, Limit Line was distance correlchy
40dB/Decade for 30 or 3 meters by using the formula
Where Required Measurement Distance is 300m amdlameasurement distance was 3m —
(300m limit line) + 40dB (for measurement at 30,m30dB (for measurement at 3m)= (3 meter limit)ine
Example for a 3meter measurement for 125kHz:
300 meter requirement + distance correction = &nresult
20 log (2400/125) + 40dB +40dB = 20Log(19.2) +40e#DdB = 105.67 dBV

Occupied Bandwidth:

The measurements were made with the spectrum ana\y®@BW, VBW and the span was set as shown on the
appropriate plot.

Tranzeo EMC Labs Inc. Page 9 of 36
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AC Mains Power Conducted | nterference:

The equipment and procedures used was ANSI C633;Z0SPR 22:2008 and CISPR 16 as appropriate astfgH
LISN. Both lines were observed. The bandwidth efspectrum analyzer was 9kHz with an appropriategvepeed.
The spectrum was scanned from 0.15 to 30MHz. Tresorement was performed on an Open Air Test Site at
0.8meters and 0.4 meters above the horizontal grplane as required.

ANSI C63.4-2003 Section 10.1 M easur ement procedur es:

The EUT was placed on a non-conducting table 0.8meethove the ground plane with the EUT locatetiéncenter of
the table. The EUT was placed at 3meters distaore the antenna in the vertical orientation. Whemmission was
found, the table was rotated and the Antenna watgx and elevated to produce the maximum signahgth. The
emission was also evaluated with the antenna ithvezontal position at 1meter height above theugrbplane and the
table rotated to produce the maximum signal stferihe EUT was evaluated in 3 orthogonal planes.fidguency
was scanned from 9.0kHz to 18.0 GHz.

Bandwidth 6.0dB:

The measurements were made with the spectrum @&nalyesolution bandwidth (RBW)=1 MHz and the video
bandwidth (VBW) =3 MHz and the span set as showploh

Power Output:
The RF power output was measured at the antendgpfaet using a peak power meter setting builbithe ESU EMC
Receiver.

Antenna Conducted Emissions:

The RBW=100 kHz, VBW=300 kHz and the span set td/tz and the spectrum was scanned from 30 MHzédo th
10th Harmonic of the fundamental. Above 1 GHz #soiution bandwidth was 1 MHz and the VBW = 3 Mz ¢he
span to 50 MHz.

Tranzeo EMC Labs Inc. Page 10 of 36
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Section 2 Report of M easurements of Transmitter per Test Standards

Testing was performed pursuant to FCC 47CFR P#@ $&ction 15.247 and IC RSS-210 Annex 8
Radiated emissions were performed at 3meters @mater Open Air Test Site or at 3meters in a
5meter Semi-Anechoic Chamber.

Test Standard Description Result
AC Mains Conducted 15.207 The Conducted Emissions are measured on the Complies
Emissions RSS-GEN(7.2.2) phase and Neutral Power lines in the
0.15 - 30.0MHz range.
Radiated Emissions 15.209 The radiated emissions are measured inthg  Complies
RSS-210 (2.6) and 30-18000MHz range
(A8.5)
Antenna Requirement 15.203 Replaceable Antenna must use a unique conngctor  pliEsm
RSS-GEN(7.1.4)
Occupied Bandwidth 15.247(a)(2) Bandwidth Plot shall be submitted Complieg
RSS-210 (A8.2)(a)
Peak Power 15.247(b)(3) Peak Power shall be measured Complies
RSS-210 (A8.4)(4)
Spurious Emissions at 15.247(d) Spurious Peaks shall be measured Complies
Antenna Terminal RSS-210 (A8.5)
Bandedge 15.247(d) Bandedge Plot shall be submitted. 50dBc or] Complies
RSS-210 (2.6) 54dBuV in restricted bands
Power Spectral Density 15.247(e) Power Spectral Density Plots must be submitted Jiesp
RSS-210 (A8.2)(b)
Frequency Stablity 15.215(c) Frequency Stability results are to be recorded Ciesp
RSS-210 (2.1)

Tranzeo EMC Labs Inc.

Page 11 of 36



TRANZEOIL

EMC Report: EXE0109025_15.247_Rev. 2.0

AC Mains Conducted Emission Testing

DATE: July 15, 2009
TEST STANDARD: FCC CFR47, Part 15, Subpart B Secfi5.107
TEST VOLTAGE: 120Vac 60Hz, 5 and 48Vdc adapters
TESTED BY: David Johanson
TEST CONDITIONS: Indoor, Temperature and HumidiBs°C, 62%
MINIMUM STANDARD: Class B Limit:
Frequency Conducted Limit
(MH2) (dBuv)
Quasi-Peak Average
0.15 - 0.50 66 to 56 56 to 46
0.50 -5 56 46
5-30 60 50
Note 1 The lower limit shall apply at the trangitiivequencies
Note 2 The limit decreases linearly with the lotfan of the frequency in the reange
0.15 MHz to 0.50 MHz

TEST SETUP: The EUT was connected to the AC MaiosdDcted Emissions LISN
apparatus. The equipment was operated and testeg 1Z)Vac
60Hz powering the 5Vdc and POE adapters connectdtetRJ-45
Connector while in continuous transmission modepsration. Since
the POE devices can provide power in two methoots imethods
were also tested.

MEASUREMENT METHOD: Measurements were made using&h Receiver with 9kHz RBW,
CISPR Average detector.

DEVICE DESCRIPTIONS: As described in the above Ed¢Ecription and setup Section.

EMISSIONS DATA: Data for Transmitters ON is beirgported. See Tables 1-6 and Plots
1-6 in Appendix B for corresponding data.

OBSERVATIONS: The EUT performed as expected.

PERFORMANCE: Complies.

Tranzeo EMC Labs Inc. Page 12 of 36
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Radiated Emission Testing

DATE: July 13, 2009

TEST STANDARD: FCC CFR47, Part 15, Subpart C $&sti15.205 and 15.209
IC RSS-210 Sections 2.6 and Appendix A Sedién

TEST VOLTAGE: 120Vac 60Hz , 5Vdc adapters

TESTED BY: David Johanson

TEST CONDITIONS: Outdoor, Temperature and Humida§.C, 62%

MINIMUM STANDARD:

Frequency Field Strength
(MH2) uv/m @ 3-m dBpV/m at 3m
30 - 88 100 40.0
88 - 216 150 43.5
216 - 960 200 46.0
Above 960 500 54.0

MEASUREMENT METHOD: The equipment was set up on1Beneter Open Air Test Site. Tests
were performed at 3 meters. The required Meadtiedd Strength
was modified to compensate as per procedures fwt singe as
documented above in the “Report of MeasurementsHresedures”
section. All cables used were as supplied withptieeluct. Any cable
over 1 meter in length were bundled at 1 meterratained from the
floor. A typical application was tested.

The transmitters was ON and set for continuousstrassion for this
test. See the above “EUT Setup and Testing Cordtgun” section.

DEVICE DESCRIPTIONS: As described in the above HEScription Section.

EMISSIONS DATA: See Table A in Appendix B for cesponding data. Some power
supply noise was found near 51MHz. The only emmssitetected
were from the digital circuitry. No other narrowrttbemissions were
detectable up to the fundamental frequency of rdrestitter.

OBSERVATIONS: The EUT performed as expected. Ssweae emissions were
detectable in the FM radio frequency band, the pcodas rescanned
at 3meter in our 5meter Semi-Anechoic chamber tibwthat there
were no emissions of concern hidden by ambientsams. The
rescan showed that there were no detectable preblem

PERFORMANCE: All emissions .

Tranzeo EMC Labs Inc. Page 13 of 36
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Antenna Requirements

DATE:

TEST STANDARD:

July 15, 2009

FCC CFR47, Part 15, Subpart C $ecti5.203
IC RSS-310 Section 7.1.4

APPLICABLE REGULATIONS : - “An intentional radiateshall be designed to ensure that no

RESULT :

Tranzeo EMC Labs Inc.

antenna other than that furnished by the respanpiity shall be
used with the device. The use of a permanentlglathantenna or of
an antenna that uses a unique coupling to thetiotexl radiator shall
be considered sufficient to comply with the proers of this Section.
The manufacturer may design the unit so that tikee een replace a
broken antenna, but the use of a standard antackaiy electrical
connector is prohibited.”... “the installer shall l@sponsible for
ensuring that the proper antenna is employed gdfibdimits in this
Part are not exceeded.”

This unit meets this requirement. The angeis a 2.4GHz ¥4 Wave
Length Omni-Directional Dipole whip antenna tha¢sis “Reverse
SMA” connector. It is normally sold with the uniéinstalled at the
site by the end-user. "Replacement Antennas" canb@nordered
from the factory. The only antenna that has bestetl and approved
for use with this product is

Manufacturer: Pulse Engineering Inc.
Model: W1030

Gain: =2.0dBi

Impedance = 500hm

Bandwidth = 100MHz

Additionally, the user manual contains the follogyinformation:

This device has been designed to operate with the antennas listed
below, and having a maximum gain of [ 2] dB. Antennas not included
inthislist or having a gain greater than [2] dB are strictly prohibited
for use with this device. The required antenna impedanceis [ 50]
ohms.
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Occupied Bandwidth

DATE:

TEST STANDARD:

TEST VOLTAGE:

TESTED BY:

TEST CONDITIONS:

MINIMUM STANDARD:

TEST SETUP:

July 21, 2009

FCC CFR47, Part 15, Subpart C $ecli5.247(a)(2)
IC RSS-210 Appendix A Section (8.2)(a)

120Vac 60Hz, 5 and 48Vdc adapters
David Johanson
Indoor, Temperature and HumidiB&s°C, 62%

using a RBW = 100kHz, the 6dB bandwidth must bagmethan
500kHz.

The EUT Antenna port was connectecttyréo the EMI Receiver
and the emissions were measured. The equipmenipesated and
tested using 120Vac 60Hz powering the 5Vdc adajtes.
Transmitter was set for Continuous transmissiore [blwest, middle
and highest channels were measured.

MEASUREMENT METHOD: Measurements were made using&h Receiver with 100kHz

RBW, Average detector. All data produced is ushregyEMI
Receivers built-in measurement tools.

DEVICE DESCRIPTIONS: As described in the above Ed¢Bcription and setup Section.

EMISSIONS DATA:

OBSERVATIONS:

PERFORMANCE:

Tranzeo EMC Labs Inc.

Frequency 6dB Bandwidth
(MHz) (MHz2)
2405 1.56
2445 1.56
2480 1.6

The EUT performed as expected.

Complies.
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2 AP
CLRWR

Dat e:

RBW 100 kHz Marker 1 [T1 ]

VBW 1 MHz -13.91 dBmr
Ref 10 dBm At t 20 dB SWI' 500 ns 2. 405400000 GHz
10 ndB [ T[] 6/ 00 dB
BW 1| 560000000 MHz
L0 Tenp 1 [T‘I nd%]
-19/79 dBmr
21 404200000 GHz
r- 10 Tenp [T TaB]
-19)34 dBmr
21 405760000 GHz
+- 20
- 30
|- 40
SVH 50 pf
- 50
al '
Center 2.405 GHz 2 MHz/ Span 20 MHz

21.JUL. 2009

Tranzeo EMC Labs Inc.

17:44: 32

6dB Bandwidth Plot — Lowest Channel — 2.405GHz
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2 AP
CLRWR

Dat e:

RBW 100 kHz Marker 1 [T1 ]

VBW 1 MHz -12. 67 dBmr
Ref 10 dBm At t 20 dB SWI' 500 ns 2. 445400000 GH
10 ndB [ T[] 6/ 00 dB
BW 1| 560000000 MHz
L0 Tenp 1 [T‘I nd%]
-18,98 dBmr
21 444200000 GHz
r- 10 Tenp [T TaB]
-18,23 dBmr
21 445760000 GHz
+- 20
- 30
|- 40
SVH 50 pf
- 50
T
Center 2.445 GHz 2 MHz/ Span 20 MHz

21.JUL. 2009

Tranzeo EMC Labs Inc.

17:47:09

6dB Bandwidth Plot — Middle Channel — 2.445GHz
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2 AP
CLRWR

Dat e:

RBW 100 kHz Marker 1 [T1 ]

VBW 1 MHz -14.99 dBmr
Ref 10 dBm At t 20 dB SWI' 500 ns 2. 480400000 GHz
10 ndB [ T[] 6/ 00 dB
BW 1| 600000000 MHz
L0 Tenp 1 [T‘I nd%]
-20,99 dBmr
21 479200000 GHz
r- 10 Tenp [T TaB]
-21,43 dBmr
21 480800000 GHz
+- 20
- 30
|- 40
SVH 50 pf
- 50
[ ' |
Center 2.48 Gz 2 MHz/ Span 20 MHz

21.JUL. 2009

Tranzeo EMC Labs Inc.

17:48:30

6dB Bandwidth Plot — Highest Channel — 2.480GHz
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Peak Power Emissions
DATE:

TEST STANDARD:

TEST VOLTAGE:
TESTED BY:
TEST CONDITIONS:

MINIMUM STANDARD:

TEST SETUP:

July 21, 2009

FCC CFR47, Part 15, Subpart C $&cti5.247(b)(3)
IC RSS-210 Appendix A Section (8.4)(4)

120Vac 60Hz, 5Vdc adapter
Bruce Balston
Indoor, Temperature and HumidiB&s°C, 62%

For systems using digital modulation in the 902-828z, 2400-2483.5
MHz, and 5725-5850 MHz bands: 1 Watt. As an altivedo a peak power
measurement, compliance with the one Watt limitlvatased on a
measurement of the maximum conducted output power.

The EUT Antenna port was connectedcttyréo the EMI Receiver
and the emissions were measured. The equipmenpesated and
tested using 120Vac 60Hz powering the 5Vdc adajtes.
Transmitter was set for Continuous transmissiorm [blwvest, middle
and highest channels were measured.

MEASUREMENT METHOD: Measurements were made using&h Receiver with 100kHz

DEVICE DESCRIPTIONS:

EMISSIONS DATA:

OBSERVATIONS:

PERFORMANCE:

Tranzeo EMC Labs Inc.

RBW, Average detector. All data produced is ushgyEMI
Receivers built-in Power Meter.

As described in the above Edé¢Ecription and setup Section.

Frequency Power Meter Power Meter
Measurement Measurement
(MHz) (dBm) (W)
2405 -3.36 0.00046
2445 -2.24 0.00059
2480 -1.33 0.00073

The EUT performed as expected.

Complies.
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Spurious Emissions at Antenna Terminal

DATE:

TEST STANDARD:

TEST VOLTAGE:

TESTED BY:

TEST CONDITIONS:

MINIMUM STANDARD:

TEST SETUP:

July 21, 2009

FCC CFRA47, Part 15, Subpart C Sec1i5.247(d)
IC RSS-210 Appendix A Section (8.5)

120Vac 60Hz, 5Vdc adapter

Bruce Balston
Indoor, Temperature and HumidiBs°C, 62%

In any 100 kHz bandwidth outsidee frequency band in which the
spread spectrum or digitally modulated intenticaadiator is
operating, the radio frequency power that is preduty the
intentional radiator shall be at least 20 dB belbat in the 100 kHz
bandwidth within the band that contains the highea| of the
desired power, based on either an RF conductedantiated
measurement, provided the transmitter demonstcai@pliance with
the peak conducted power limits. If the transmittemplies with the
conducted power limits based on the use of RMSaaeg over a
time interval, as permitted under paragraph (b¢3his section, the
attenuation required under this paragraph shadheB instead of 20
dB. Attenuation below the general limits specifie@ 15.209(a) is
not required. In addition, radiated emissions wtiathin the
restricted bands, as defined in § 15.205(a), mast@mply with the
radiated emission limits specified in § 15.20968(8 15.205(c)).

The EUT Antenna port was connectecttlyréo the EMI Receiver
and the emissions were measured. The equipmenpesated and
tested using 120Vac 60Hz powering the 5Vdc adajtes.
Transmitter was set for Continuous transmissiorm [blwvest, middle
and highest channels were measured.

MEASUREMENT METHOD: Measurements were made using&h Receiver with 100kHz

RBW, Average detector.

DEVICE DESCRIPTIONS: As described in the above Ed¢Bcription and setup Section.

Tranzeo EMC Labs Inc.
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EMISSIONS DATA: Conducted Emissions

Fund Frequency Frequency. Corrected Measurement Delta Limit

(MHz) (MHz) (dBm) (dBc)

2405 2405.500 -3.36

2405 667.290 -69.20 65.84

2405 1335.250 -78.45 75.09

2405 4809.225 -50.39 47.03

2405 5221.175 -76.46 73.10

2405 7216.513 -60.89 57.53

2445 2444.500 -2.24

2445 706.3325 -68.34 66.10

2445 1105.500 -77.98 75.74

2445 4889.313 -50.72 48.48

2445 5211.350 -76.37 74.13

2445 7335.712 -58.27 56.03

2480 2480.500 -1.33

2480 741.373 -66.91 65.58

2480 1919.250 -78.24 76.91

2480 4961.338 -44.02 42.71

2480 5180.038 -76.44 75.11

2480 7440.944 -53.30 52.01

EMISSIONS DATA: Radiated Emissions in RestrictechBsat 3m
Fund Frequency. Peak ERP Corrected Avg Peak Delta Peak
Frequency Measurement Measurement for 3m Limit Limit Limit

(MHz) (MHz) (dBm) (dBuv) (dBuv) (dBuv) (dB)
2405 1335.250 -78.45 21.01 54 74 52.99
2405 4809.225 -50.39 49.07 54 74 24.93
2445 1105.500 -77.98 21.48 54 74 52.52
2445 4889.313 -50.72 48.74 54 74 25.26
2445 7335.712 -58.27 41.19 54 74 32.81
2480 4961.338 -44.02 55.44 54 74 18.56
2480 7440.944 -56.14 43.32 54 74 30.68

Tranzeo EMC Labs Inc.
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BAND EDGE PLOTS

RBW 1 Mz Marker 2 [T1 ]
VBW 3 MHz -53.53 dBn
Ref 0 dBm Att 10 dB SWI 500 ns 2. 388660000 GHz
0 Marker| 1 [T1
-3/ 39 dBd
l-10 2| 404500000 CH

VAXHE BT vise izl

2 AP
CLRWR |

Ushiidukubinaneinl
\

-100

\I.xlh.LlJ‘LJl

Center 2.3575 GHz 9.5 MHz/

Date: 21.JUL.2009 23:06:37

Band Edge Low Channel

Tranzeo EMC Labs Inc.

Span 95 MHz
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RBW 1 MHz Marker 2 [T1 ]
VBW 3 MHz -28.21 dBmr
Ref 10 dBm Att 20 dB SWI 500 ns 2. 483500000 GHz
10 Marker| 1 [T1
-1/42 dBmr

2. 430520000 CGH

- 80

-90

Center 2.49 Gz 2 MHz/ Span 20 MHz

Date: 21.JUL.2009 23:09:15

Band Edge Low Channel
OBSERVATIONS: The EUT performed as expected.

PERFORMANCE: Complies.
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Power Spectral Density

DATE:

TEST STANDARD:

TEST VOLTAGE:

TESTED BY:

TEST CONDITIONS:

MINIMUM STANDARD:

TEST SETUP:

July 22, 2009

FCC CFR47, Part 15, Subpart C $ecli5.247(e)
IC RSS-210 Appendix A Section (8.2)(b)

120Vac 60Hz, 5Vdc adapter
Bruce Balston
Indoor, Temperature and HumidiBs°C, 62%

For digitally modulated system#he power spectral density
conducted from the intentional radiator to the angeshall not be
greater than 8 dBm in any 3 kHz band during an timerval of
continuous transmission. This power spectral derssiall be
determined in accordance with the provisions oageaph (b) of this
section. The same method of determining the coedumtitput power
shall be used to determine the power spectral tensi

The EUT Antenna port was connectedcttyréo the EMI Receiver
and the emissions were measured. The equipmenpesated and
tested using 120Vac 60Hz powering the 5Vdc adajtes.
Transmitter was set for Continuous transmissiorm [blwvest, middle
and highest channels were measured.

MEASUREMENT METHOD: Measurements were made using&h Receiver with 3kHz RBW,

EMISSIONS DATA:

Tranzeo EMC Labs Inc.

Average detector.

Frequency PSD
Measurement
(MHz) (dBm)
2405 -25.35
2445 -25.45
2480 -25.46

See the following Plots
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RBW 3 kHz Marker 1 [T1 ]
VBW 30 kHz -25.35 dBmr
Ref 10 dBm At t 20 dB SWI 5 s 2. 405430000 Gz

10

=y
Py

UG A
Ll Ul gl

|Ml|‘ \Lli lm“.“‘ |

bl ik

Center 2.405 GHz 500 kHz/ Span 5 MHz

Date: 21.JUL.2009 18:20:36
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RBW 3 kHz Marker 1 [T1 ]
VBW 30 kHz -25.45 dBmr
Ref 10 dBm Att 20 dB SWI 5 s 2. 444550000 GHz

2 AP
CLRWR

- 20

Center 2.445 GHz 500 kHz/ Span 5 MHz

Date: 21.JUL.2009 18:21:48
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RBW 3 kHz Marker 1 [T1 ]
VBW 30 kHz -24.56 dBmr
Ref 10 dBm At t 20 dB SW 5 s 2.480420000 GHz
10 l
+0
L 10
2 AP
CLRWR | ¢
- 30 & i
L - 40 1 |
M "l 1|
1l |
Center 2.48 GHz 500 kHz/ Span 5 MHz
Date: 21.JUL.2009 18:22:58
OBSERVATIONS: The highest level detected is —2dEB%.

The EUT performed as expected.

PERFORMANCE: Complies.
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Frequency Stability
DATE:

TEST STANDARD:

TEST VOLTAGE:
TESTED BY:

TEST CONDITIONS:

MINIMUM STANDARD:

TEST SETUP:

July 27, 2009

FCC CFR47, Part 15, Subpart C $ecti5.215(c)(3)
IC RSS-210 Appendix A Section (2.1)

120Vac 60Hz, 5Vdc adapter
Bruce Balston
Indoor, Temperature and HumidiB&s°C, 62%

....” The requirement to contain the designated bandwaifithe emission
within the specified frequency band includes tHea$ from frequency
sweeping, frequency hopping and other modulatiohrtigues that may be
employed as well as the frequency stability oftthesmitter over expected
variations in temperature and supply voltage.”...

The EUT Antenna port was connectedcttyréo the EMI Receiver
and the emissions were measured. The equipmenpesated and
tested using 120Vac 60Hz powering the 5Vdc adajtes.
Transmitter was set for Continuous transmissiorm [blwvest, middle
and highest channels were measured for each \aariiati
Temperature and Voltage.

MEASUREMENT METHOD: Measurements were made using&h Receiver with 100kHz

RBW, Peak detector.

DEVICE DESCRIPTIONS: As described in the above Ed¢Ecription and setup Section.

EMISSIONS DATA:

Temperature | Voltage/Frequency Channel Frequency Range 20dB
Frequency BW Measured
(°C) (Vac/Hz) (GH2) (GH2)
-10 108Vac 60Hz 2405 2.4025 to 24075
+40 108Vac 60Hz 2405 2.4025 to 24075
-10 132Vac 60Hz 2405 2.4025 to 24075
40 132Vac 60Hz 2405 2.4025 to 24075
-10 108Vac 60Hz 2480 2.4775 to 24825
+40 108Vac 60Hz 2480 2.4775 to 24825
-10 132Vac 60Hz 2480 2.4775 to 24825
40 132Vac 60Hz 2480 2.4775 to 24825
OBSERVATIONS: The EUT performed as expected.
PERFORMANCE: Complies.

Tranzeo EMC Labs Inc.
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Appendix A Photos

AC
Adapter

Exegin Technologies

Q53

EXE0109025
July 14, 2009

Radiated Emissions Test Setup
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Conducted Emissions Test Setup
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Appendix B M easurement Data and Plots

AC Mains Conducted Emissions
Criteria; FCC/IC/CE Class B

Table 1. Line —Transmitter ON, 120Vac 60Hz, Condor Adapiédc Option

Frequency Corrected Average Measurement Average Limit Line Delta
(MH2z) (dBuV) (dB)
0.494 34.24 -11.85
0.434 33.98 -13.19
0.310 34.46 -15.50
0.806 29.96 -16.03
0.322 32.96 -16.69
0.342 31.34 -17.81

Plot 1. Line — Transmitter ON, 120Vac 60Hz, Condor Ada@¢dc Option

® RBW 9 kHz
MT 1 s

Att 10 dB AUTO PREAMP OFF

dBuvV 199 1 WVHz 10 MHz

SGL
1PK

CLRWR
80

2AV

TDS
CLRW | ;¢

R2QPC

R2AVC
50 ‘

6DB
L 40 ! AC

30 I ||| [ ul + + | III |

10 1

150 kHz 30 MHz

Date: 15.JUL.2009 17:37:50
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Table 2: Neutral — Transmitter ON, 120Vac 60Hz, Condor ptéa 5Vdc Option

Frequency | Corrected Average Measurement Average Limit Line Delta
(MHz) (dBuV) (dB)
0.494 24.53 -21.56
0.802 21.78 -24.22
12.198 25.09 -24.90
12.746 24.73 -25.26
10.242 23.35 -26.64
0.306 23.10 -26.97

Plot 2: Neutral — Transmitter ON, 120Vac 60Hz, Condor ptea 5Vdc Option

®

RBW 9 kHz
MT 1s
Att 10 dB AUTO PREAMP OFF

dBuV 100

1 MHz 10 MHz

1PK

CLRWR
80

SGL

2AV
CLRWR ||

TDS

R2QPC

R2AVC

6DB
AC

Ll L b

30 MHz

Date: 15.JUL.2009 13:26:32

Tranzeo EMC Labs Inc. Page 32 of 36



TRANZEOIL

EMC Report: EXE0109025_15.247_Rev. 2.0

Table 3: Line — Transmitter ON, 120Vac 60Hz, Cisco POEiQpt

Frequency | Corrected Average Measurement Average Limit Line Delta
(MHz) (dBuV) (dB)

23.13 33.71 -16.28

19.71 32.69 -17.30
20.262 32.68 -17.31
21.666 32.38 -17.61
18.246 32.36 -17.63
29.238 31.17 -18.82

Plot 3: Line — Transmitter ON, 120Vac 60Hz, Cisco POEiQpt

® RBW 9 kHz
MT 1 s

Att 10 dB AUTO PREAMP OFF

dBUY 700 1 Wiz 10 MHz
Loo
SGL
1 PK
CLRWR |
2AV
CLRWR | -0 s
M55QpR2QPC
L 60 |
B55QR2AVC
50 |
6DB
L 40 M| AC
g/ Nty 1
v W
20 | i
AW
J 1 l d ﬂlni“u WW’M ,hiu
150 kHz - 30 Mz

Date: 15.JUL.2009 14:24:28
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Table 4: Neutral — Transmitter ON, 120Vac 60Hz, Cisco RQ)iion

Frequency | Corrected Average Measurement Average Limit Line Delta
(MHz) (dBuV) (dB)

23.13 34.18 -15.81
21.666 32.69 -17.30
20.262 32.20 -17.80
19.710 32.08 -17.91
26.490 31.27 -18.72
18.246 31.19 -18.80

Plot 4: Neutral — Transmitter ON, 120Vac 60Hz, Cisco PQyiion

@ RBW 9 kHz
MT 1s

Att 10 dB AUTO PREAMP OFF

dBuV Moo 1 MHz 10 Mz

SGL
1PK

CLRWR
80

2AV

TDS
CLRWR || 5

55QR2QPC

60

!

R2AVC
50

6DB
40 AC

T
N
o
—_—

150 kHz 30 MHz

Date: 15.JUL.2009 14:29:25
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Table5: Line — Transmitter ON, 120Vac 60Hz, Allied Tele§IOE Option

Frequency | Corrected Average Measurement Average Limit Line Delta
(MHz) (dBuV) (dB)
3.134 35.96 -10.03
3.018 35.83 -10.16
3.074 35.20 -10.79
3.194 34.50 -11.49
3.046 34.22 -11.77
2.638 34.13 -11.86

Plot 5: Line — Transmitter ON, 120Vac 60Hz, Allied TelesIOE Option

® RBW 9 kHz
MT 1 s

Att 10 dB AUTO PREAMP OFF

dBuvV Moo 1 VHz 10 MHz

SGL
1PK

CLRWR
80

2AV

TDS
CLRW | ;¢

!

R2QPC
60

!

R2AVC
50

6DB

150 kHz 30 MHz

Date: 15.JUL.2009 14:43:28
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Table 6: Neutral — Transmitter ON, 120Vac 60Hz, Allied @gk POE Option

Frequency | Corrected Average Measurement Average Limit Line Delta
(MHz) (dBuV) (dB)
2.794 35.65 -10.35
2.854 35.46 -10.53
3.298 35.36 -10.63
3.210 35.13 -10.86
2.822 35.06 -10.93
2.762 34.99 -11.00

Plot 6: Neutral — Transmitter ON, 120Vac 60Hz, Allied @gks POE Option

®

9 kHz

1s

Att 10 dB AUTO PREAMP OFF

dBuvV Moo 1 VHz 10 MHz
90
1 PK
CLRWR | o
2AV
CLRWR | o
[55QR2QPC
160 ‘
[55QR2AVC
50 ‘
40
i f 1y
0 u| V
150 kHz 30 MHz

Date: 15.JUL.2009 15:00: 45
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