June 29, 2005

Michael Green

Atheros Communications, Inc.
529 Almanor

Sunnyvde, CA 94085

Subject: FCC and IC Emissions Report, ARSBXB6 802.11 a/b/g PCI Express Module
Dear Mr. Green:

A report has been crested detailing the results of the FCC and 1C dectromagnetic emissons testing
performed on the ARSBXB6 802.11 alb/g PCI Express Module. This has been submitted to the FCC
for aGrant of Equipment Authorization pursuant to Subpart E of Part 15 of FCC Rules (CFR 47)
regarding intentiond radiators and to Industry Canada as a Low Power, Licence Exempt Radio
Communications Device. Please find this report enclosed. This report has been sent to the American
TCB.

We will periodically check the status of the gpplications and immediately communicate any problems,
should they arise.
If you have any questions, please don't hesitate to cdl us at 408-245-7800.
Sincerdly,
/l"; JI I .I-JI."' "‘::f . I
L2 (83,74

)

Mark Briggs
Principal Engineer

MBIjls
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: June 29, 2005

DECLARATIONS OF COMPLIANCE

Equipment Name and Modd!:
ARS5BXB6 802.11 a/b/g PCI Express Module

Manufacturer:
Atheros Communications, Inc.
529 Almanor
Sunnyvde, CA 94085

Tested to gpplicable standards:
RSS-210, Issue 5, November 2001 (Low Power License- Exempt Radiocommunication
Devices)
FCC Part 15.247 (DTYS)
FCC Part 15 E (UNII)
Measurement Facility Description Filed With Department of Industry:

Departmental Acknowledgement Number: 1C2845 SV1 Dated August 16, 2004
Departmental Acknowledgement Number: 1C2845 SV2 Dated August 16, 2004
Departmental Acknowledgement Number: 1C2845 SV3 Dated August 16, 2004

| declare that the testing was performed or supervised by me; that the test measurements were made in
accordance with the above mentioned departmenta standards (through the use of ANSI C63.4:2003
asdetaled in section 5.3 of RSS-210, Issue 5); and that the equipment performed in accordance with
the data submitted in this report.
“} '.: ] ; f'.
sgrawe _ [/ 10M) 1O
Name Mark Briggs '
Tile  Principa Engineer
Company  Elliott Laboratories Inc.
Address 684 W. Maude Ave
Sunnyvale, CA 94086
USA

Date:  June 29, 2005

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

File R60260 Page 2 of 20 pages



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: June 29, 2005

TABLE OF CONTENTS

COVER PAGE ... ottt s ne et R E e r s
DECLARATIONS OF COMPLIANCE..........coocireeereeeeresssse s
TABLE OF CONTENTS

OBUJECTIVE ... ittt ses st s bbb e
SUMMARY OF RESULTS.....coiiiiininineiiei it bbb s s b bbb
FCC 15.247 / RSS 210 6.2.2(0) — 2400 — 2483.5 MHZ BAND
FCC 15.247 / RSS 210 6.2.2(0) — 5725-5850 MHZ BAND ......vuviuriireeeerrerernerserssssessessessess et sse e sesns
FCC 15E/RSS2106.2.2(Q1) — 5150 - 5350 MHZ BAND ......coiiitrierreieerieeestisesesessisessssess s ssese s ssssssssessssessssesssessssenas
FCC AND RSS210 REQUIREMENTS COMMON TO ALL OPERATING BANDS
MEASUREMENT UNCERTAINTIES ...

SUPPORT EQUIPMENT........ccovvnenee.
EUT INTERFACE PORTS
EUT OPERATION DURING TESTING........co ittt
ANTENNA REQUIREMENTS ...

RECEIVER SYSTEM
INSTRUMENT CONTROL COMPUTER
LINE IMPEDANCE STABILIZATION NETWORK (LISN) ....cucituririereeerenseresereeeseseessesessesessssessssessssessssssssssssessssesssssssens
POWER METER .....cctiiitriettrieeirttsisetsesstsestse sttt sess e eas bbb ee bbb bbbttt
FILTERSATTENUATORS.......ccoeritrieireeireeireisensises s sess s sesssssssessssessens
ANTENNAS. ..
ANTENNA MAST AND EQUIPMENT TURNTABLE.......cccooenenenencnens
INSTRUMENT CALIBRATION......cceitererrereseressesessessssessseesssesssssessssessssessssssssssssens
TEST PROCEDURES.........cccoovreeerenne
EUT AND CABLE PLACEMENT
CONDUCTED EMISSIONS........cciitueitireterenseressiseasisesessesessesssssssessssessssssssssssssssesssssssssassssassssssssssessssesssssssssssssssssssssassessssasas 14
RADIATED EMISSIONS
CONDUCTED EMISSIONS FROM ANTENNA PORT .....covitiriirieirtieintieessisssisessssessssess s ssessssesssssssessssssssssssssssessssesns 15
SPECIFICATION LIMITS AND SAMPLE CALCULATIONS......co ottt ettt ssssesssseens 16
FCC 15.407 (A)AND RSS 210 (O) OUTPUT POWER LIMITS ..ottt sess st 17
RSS210(0) AND FCC 15.247 SPURIOUS RADIATED EMISSIONS LIMITS....ovvrrireeireressseensssessesessssassssesssssseens 17
FCC 15.205 AC POWER PORT CONDUCTED EMISSIONS LIMITS.....ccovrieerreeerrieenrenesenessesessesessssssssssssessssessssesssssssens 18
RSS-210 SECTION 6.6 AC POWER PORT CONDUCTED EMISSIONSLIMITS.....ourireeireeireeeireeeeseeseseesesesesseseneens 18
SAMPLE CALCULATIONS - CONDUCTED EMISSIONS.......cooitieriueeriireeeeesenesesesstsessssessssessssessessssessssssssssssssssessssesas 19
SAMPLE CALCULATIONS - RADIATED EMISSIONS.......coiriiirieintieertieesi sttt sess s sesse st sssesssesnas 20
EXHIBIT 1: Test Equipment Calibration Datal.........cccccevuvereeinireniciesesse st sesssssessessssssssssssssessssssssssssssssssssssssnes 1
EXHIBIT 2: TESt DAta LOG SNEELS......ccceereeecieiriricisie sttt sssssssssss s sesssssessssssssessssssssesssssssssssssssssssssssssessssssssnss 2
EXHIBIT 3: Test Configuration PROtOGraphS...........ccccerirernrensesessesssesessssisssessssssssessssssssessssssssssssssssssssssssssssssssnes 3
EXHIBIT 4: Proposed FCC ID Label & Label LOCALION .........cccrieeeieeeniieiieeeseesee e ssse s 4
EXHIBIT 5: Detailed Photographs of
EXHIBIT 6: Operator's MANUAI FOF .........cocurecriieerieeeinereesesneessesssesssssse s sessesssesaes
EXHIBIT 7: BIOCK DIAQram Of .......cccceeeiiiiiesiriieserisssesess s ess s s sssssssssnsssssnssssssssnssssnens
EXHIBIT 8: Schematic Diagrams for..........cccouvvreenenecinsescse e
EXHIBIT 9: Operational Description
EXHIBIT 10: RF EXPOSUr € INfOIrMEALTON........ccuiiicieieirisetresesietsse st sesss s ssesss s ssssssssssssessesssssessssssssssesssssessssnses
EXHIBIT 11: Modular Approval REQUITEIMENTS..........cceererereerrireriereeesessssssesesssssessesssssssssssssssssesssssessssssssssessssssessessnses 11

File R60260 Page 3 of 20 pages



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: June 29, 2005

SCOPE

An eectromagnetic emissions test has been performed on the Atheros Communiceations, Inc.
mode ARS5BXB6 802.11 ab/g PCl Express Module pursuant to Subpart C of Part 15 of
FCC Rules for intentiond radiators and RSS-210 Issue 5 for licence-exempt low power
devices. Conducted and radiated emissions data has been collected, reduced, and andyzed
within this report in accordance with measurement guidelines set forth in ANSI C63.4:2003 as
outlined in Elliott Laboratories test procedures.

The intentiona radiator above has been tested in a smulated typica indalation to demondrate
compliance with the relevant FCC performance and procedural standards.

Fina sysem data was gathered in a mode tha tended to maximize emissions 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 impartid test usng gppropriate test equipment of
known cdibration. All pertinent factors have been applied to reach the determination of
compliance.

The test results recorded herein are based on a single type test of the Atheros Communications,
Inc. modd AR5BXB6 802.11 alb/g PCl Express Module and therefore apply only to the
tested sample. The sample was sdlected and prepared by Michael Green of Atheros
Communications, Inc.

OBJECTIVE

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

Certification is a procedure where the manufacturer or a contracted laboratory makes
measurements and submits the test data and technical information to the FCC. The FCC issues
a grant of equipment authorization upon successful completion of their review of the submitted
documents. Once the equipment authorization has been obtained, the labe indicating
compliance must be attached to dl identica units which are subsequently manufactured.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: June 29, 2005
SUMMARY OF RESULTS
FCC 15.247 | RSS 210 6.2.2(0) — 2400 — 2483.5 MHz Band
FCC Part 15 RSS210 i
Section Section Description Measured Value Comments Result
Systems uses System must utilize a
15.247(a) 6.2.2(0)(b) Digital Modulation OFDM and DSS digital transmission Complies
techniques technology
802.11b: 10.1 MHz - .
152478 (2) | 6.2.2(0)(b) 6dB Bandwidth 80211g 167 MHz | MM mw:'c;wed 'S | complies
Turbo: 32.0 MHz
802.11b: 15.8 MHz
RSP 100 99% Bandwidth 802.11g: 17.5MHz For information only Complies
Turbo: 33.8 MHz
Output Power, 802.11b: 20.0dBm | Multi-point applications:
(Peak power 802.11g: 22.8dBm Maximum permitted is ;
152470 @ | 6.220)(0) measurement) Turbo: 226 dBm | 1Watt, with EIRP limited | OTPIIES
2400 - 2483.5 MHz EIRP=0436 W to 4 Watts.
802.11b:
-2.60Bm/3kHz
Power Spectral 802.11¢: Maximum permitted is .
15.247(d) | 622(0)(b) Density -4.0dBm/3kHz 8dBm/3kHz Complies
Turbo:
-6.60Bm/3kHz
Antenna Port
Spurious Emissions— All spurious All spurious emissions .
15.247(c) 6.2.2(0)(el) 30MHz — emissions < -20dBc < -20dBC. Complies
25GHz
Emissionsin restricted
. : 53.2dBuv/m bands must meet the
15.247(c) / Eﬁﬂ%ﬁg _Sg(‘;,\r/'loH”ZS_ (45710Vim) @ | raciated emissionslimits | .o
15.200 o5 Gh 2390.0MHz detailed in 15.207. P
(-0.8dB) All others must be
<-20dBc
. . 38.8dBuv/m
Receiver Spurious . .
S B (87.1uv/im)) @ Used more stringent limit .
7.3, Table3 Emssu;r;seg(z)M Hz 995.400 MHz of ECC 15.209 Complies
' (-15.2dB)

Note: receive mode emissons below 1 GHz are representative of transmit mode emissons
below 1GHz. Preliminary scans in an anechoic chamber of the emissons in transmit mode and
receive mode on dl operating channdls showed no significant differences in the emissons from
the EUT and host system’ stest fixture between the modes.
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Elliott Laboratories, Inc. -- EMC Department

Test Report

Report Date: June 29, 2005

FCC 15.247 | RSS 210 6.2.2(0) — 5725-5850 MHz Band

FCC Part 15 RSS 210 —
Section Section Description Measured Value Conments Result
System must utilizea
15247(8) | 622(0)®b) | Digital Modulation O%’ ,\S/ltetg‘jh‘;feﬁ o | digital transmission | Complies
q technology
. 802.11a 16.5 MHz Minimum allowed is .
15247 (@ (2) | 6.2.2(0)(b) 6dB Bandwidth Turbo: 32.2 MHz 500kHz Complies
: 802.11a 17.0 MHz . . .
0,
RSP 100 99% Bandwidth Turbo: 335 MHz For information only Complies
Output Power, Multi-point applications:
15.247 (b) (3) (Peak power 802.11a 21.5dBm Maximum permitted is .
15247 6.2.2(0)(b) measurement) EIRP=048W | 1Wait, with EIRPlimited | COMPIIES
5725 - 5850 MHz to 4 Watts.
802.11a
Power Spectral -5.5dBkHz Maximum permitted is .
15.247(d) 6.2.2(0)(b) Density Turbo: 8dBM/3KkHz Complies
-7.4dBmHz
Antenna Port . . -
. e All spurious All spurious emissions .
15.247(c) 6.2.2(0)(el) | Spurious Emissions— e _ ) Complies
30MHz — 40 GHz emissions < -20dBc <-20dBc.
. . 51.8dBpV/m Emissionsin restricted
15.247(c) / Rad'é‘teq Spurious (3877uV/m) @ | bandssubject to 15.207. .
missions . Complies
15.209 30MHz — 40 GHz 11649.0 MHz All others must be <
(-2.2dB) 20dBc
. . 38.8dBuv/m
Receiver Spurious (87.1uv/m)) @ Used more stringent limit .
7.3, Table3 Emissions Complies
30MHz— 18 GHz 99?;‘3%2"8';2 of LP0002

Note: receive mode emissons below 1 GHz are representative of transmit mode emissons
below 1GHz. Prdiminary scans in an anechoic chamber of the emissons in tranamit mode and
recelve mode on dl operating channels showed no sgnificant differences in the emissons from
the EUT and host system’ stest fixture between the modes.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: June 29, 2005
FCC 15 E /RSS 210 6.2.2(q1) — 5150 - 5350 MHz Band
FCC Part 15 RSS 210 _—
Section Section Description Comments Result
The deviceis not designed for outdoor
15.407(e) Indoor operationonly | use and the user isinstructed that the COMPLIES
deviceisfor indoor use only
. . Peak power spectral density does not
6.2.2q(iv)(b) | Peak Spectra Density exceed the average by more than 60B COMPLIES
15.407(a)(6) Peak Excursion Ratio Peak to average excursion 11.7dB COMPLIES
The device was tested on the following
channdls: 5180, 5240, 5260 and 5320 MHz
in 802.11amode and 5200 and 5290 MHz
6.2.2q(iv)(c) | Channel Selection in turbo mode. These channels represent | N/A
the highest, lowest and center channels
for 802.11a mode and both available
turbo channels.
Automatic
Discontinuation of Operation is discontinued in the absence
15.407 (c) 6.2.2q(iv)(d) | Operationinthe of information to transmit refer to page4 | COMPLIES
absence of information | of the operational description.
to transmit
Fregquency stability is better than 20 ppm,
15.407 (g) 6.2.2q(iv)(e) Frequency Stahility refer to page 4 of the operational COMPLIES
description.
. . 17.0 MHz (802.113)
0,
15.407(a) (1) 6.2.2q1 (i) 99% Bandwidth 34.0 MHz (turbo) N/A
. . , 28.9 MHz (802.114)
15.407(a) (2) 6.2.2 g1 (ii) Min. 26dB Bandwidth 46.9 MHz (turbo) N/A
Operation in the 5.15—5.25 GHz Band
. Output Power (using ) !
15.407(a) (1) 6.2201 (i) DA-02-2138) 5150 - 5250: 16.1 dBm COMPLIES
15407(a) (1)) | 6.2.291(i) Power Spectral Density | 5150 - 5250: 4.0 dBm/MHz COMPLIES
Operation in the 5.25—5.35 GHz Band Note: The deviceisrestricted to indoor use only, therefore the spectral
density of spurious emissionsin the 5.15 —5.25 GHz band were limited to the power spectral limitsfor intentional
signals detailed in FCC 15.407(a)(1) and RSS 210 6.2.2 g1 (i)
” Output Power (using ) !
15.407(a) (2) 6.2.2 gl (i) DA-02.2139) 5250 - 5350: 16.1dBm COMPLIES
15.407(a) (2)) | 6.2.2 gl (ii) Power Spectral Density | 5250 - 5350: 4.0 dBm/MHz COMPLIES
Spurious Emissions
Antenna Port Spurious
ig'ggg(b) ©)/ 6.2.2 g1 (ii) Emissions, All emissions |ess than -27dBm/MHz COMPLIES
' 30MHz - 40GHz
15.407(b) (5) / - Radiated Spurious 38.8dBuv/m (87.1uv/m)) @
15209 6220L0) | Eissonsbelow 1GHz | 995400 MHz (-15.20B) COMPLIES
. Radiated Spurious 53.7dBpV/m (485.8uV/m) @ 10638.7MHz
15.407(b) (2 6.2.2 gl (i) Emissions 1 - 40GHz (-1.8dB) COMPLIES
Receiver Radiated
. S 38.8dBuv/m (87.1uv/m)) @
7.3, Table3 | Spurious Emissions 995.400 MHz (-15.2dB) COMPLIES
1-18GHz
Note: receive mode emissions below 1GHz are representative of transmit mode emissions below 1GHz.

Preliminary scans in an anechoic chamber of the emissions in transmit mode and receive mode on all
operating channels showed no significant differencesin the emissions from the EUT and host system'’s test
fixture between the modes.

File: R60260

Page 7 of 20 pages




Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: June 29, 2005

FCC and RSS 210 Requirements Common To All Operating Bands

FCC Part 15 RSS210 _—
Section Section Description Measured Value Comments Result
48.8dBuV @
15207 A(:Erifsr;qgﬁ;ed 0.225MHz Complies
(-13.8dB)
29.8dBuvV @
66 A%ﬁ?ggﬁ;‘ed 17.82MHz Complies
(-18.2dB)
Mobile device with Minimum separation
RF Exposure separation distance | distance of 20cm is sufficient .
15.247 () (5) Requirements >=20cm stated in — supported in user Complies
manual manual (s)
15203 Antennas will be Antennas connect viaa
P RF Connector integrated into the non-standard Hirose Complies
15.407 (d)
host system connector

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 UKAS document

LAB 34.
Measurement Type Frequency Range Cdculated Uncertainty
(MH2) (dB)
Conducted Emissons 0.15to0 30 +24
Rediated Emissons 30to 1000 + 3.6
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: June 29, 2005

EQUIPMENT UNDER TEST (EUT) DETAILS
GENERAL

The Atheros Communications, Inc. modd ARSBXB6 802.11 a/b/g PCl Express Module isan
802.11a/b/g wireless adapter designed to connect to a PCl Express port of a PC. As the
objective was to obtain amodular gpprova for the EUT the device was located on an extender
card, outside of the host PC. The host PC and module were considered table-top equipment
during testing to amulate the end-user environment. The EUT is powered via the host PCs PCI
Express interface bus.

The sample was received on June 20, 2005 and tested between June 21 and June 29, 2005.
The EUT conssted of the following component(s):

Manufacturer Model Description Serid Number | FCC ID
Module

OTHER EUT DETAILS

The EUT's antennas connect to the device via a non-standard connector. The EUT has two
antenna rf ports (aux and main) designed to provide spatid diversty. The antennas are
designed to be ingaled above the display of the host lgptop. Two different antennas were
evaluated, as detailed below.

The radio utilizes a WNC W/N-S-1.13-300W- (2-2-1) & 300B-(2-2-1) Omni directiona
antenna, which has a maximum antenna gain of 3.6dBi (Including cable loss) at 2.4GHz band,
and gain of 4.8dBi (Including cable loss) a 5.8GHz band. The radio aso utilizes a WNC WN-
S-1.37-300W- (2-2-1) & 300B-(2-2-1) Omni directiond antenna, which has a maximum
antenna gain of 5.6dBi (including cable loss) at 5.2GHz band. All other lower gain antennas of
the same type that may be used with this module are listed in a separate documen.

ENCLOSURE

The EUT does not have an enclosure. It does have ashidd over therf circuits.

MODIFICATIONS

The EUT did not require modifications during testing in order to comply with the emisson
Specifications.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: June 29, 2005

SUPPORT EQUIPMENT

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

Manufacturer Model Description Seria Number FCCID
Thinkpad
IBM S141.020 Laptop PC AA-GHOWK -

EUT INTERFACE PORTS
The EUT was connected into the PCI Express bus of the lgptop via an extender card ingtdled in
the PC-Card dot of the IBM laptop.

EUT OPERATION DURING TESTING
The EUT was ether in a continuous transmit mode (actualy, a mode with a > 99% duty cycle
referenced by the ART software as “Frame’) or in a continuous receive mode. For transmit
mode tests the data rate was set to IMb/s (802.11b), 6Mb/s (802.11g and 802.11a) or 12
Mb/s (turbo). These data rates produced the highest PSD in their respective modes.
Spurious emissons were measured using the highest gain antenna for the frequency band under
test. Additiona measurements at harmonics were made on the channd in each band with the
highest emissons using the other antenna.

ANTENNA REQUIREMENTS

The antenna port is a non standard, Hirose connector, which meets the requirements of 15.203.
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Elliott Laboratories, Inc. -- EMC Department Test Report
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TEST SITE
GENERAL INFORMATION

Fina test measurements were taken on June 21, 2005at the Elliott Laboratories Open Area
Test Site #1 & 2 located a 684 West Maude Avenue, Sunnyvale, Cdifornia. The test Ste
contains separate areas for radiated and conducted emissonstesting. Pursuant to section 2.948
of the Rules, condruction, cdibration, and equipment data has been filed with the Federd
Communications Commission. In accordance with Industry Canada rules detailed in RSS 210
Issue 5 and RSS-212, congtruction, cdibration, and equipment data for the test Sites have been
filed with the Federd Communications Commisson.

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

CONDUCTED EMISSIONS CONSIDERATIONS

Conducted emissions testing is peformed in conformance with ANS C63.4:2003.
Measurements are made with the EUT connected to the public power network through a
nomind, sandardized RF impedance, which is provided by a line impedance sabilization
network, known asaLISN. A LISN isinserted in series with each current-carrying conductor
inthe EUT power cord.

RADIATED EMISSIONS CONSIDERATIONS

The FCC has determined that radiation messurements made in a shielded enclosure are not
suitable for determining levels of radiated emissons. Radiated measurements are performed in
an open fidd environment. The test Ste is mantained free of conductive objects within the
CISPR defined dliptical areaincorporated in ANS C63.4:2003 guidelines.
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MEASUREMENT INSTRUMENTATION
RECEIVER SYSTEM

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

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

INSTRUMENT CONTROL COMPUTER

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

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

LINE IMPEDANCE STABILIZATION NETWORK (LISN)

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

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

FILTERS/ATTENUATORS

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

ANTENNAS

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

ANTENNA MAST AND EQUIPMENT TURNTABLE

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

ANS C63.4:2003 specifies that the test height above ground for table mounted devices shal
be 80 centimeters. Foor 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 materia
from 3 to 12 mm if the device is normaly used on a non-conductive floor. During radiated
measurements, the EUT is podgtioned on a motorized turntable in conformance with this
requirement.

INSTRUMENT CALIBRATION

All test equipment is regularly checked to ensure that performance is maintained in accordance
with the manufacturer's specifications.  All antennas are calibrated at regular intervals with
respect to tuned haf-wave dipoles. An exhibit of this report contains the list of test equipment
used and cdibration information.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: June 29, 2005

TEST PROCEDURES
EUT AND CABLE PLACEMENT

The FCC requires that interconnecting cables be connected to the available ports of the unit and
that the placement of the unit and the attached cables smulate the worst case orientation that
can be expected from atypica ingdlation, so far as practicable. To this end, the pogtion of the
unit and associated cabling is varied within the guiddines of ANSI C63.4:2003 , and the worst
case orientation is used for find measurements.

CONDUCTED EMISSIONS

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

RADIATED EMISSIONS

Radiated emissons measurements are performed in two phases aswell. A preliminary scan of

emissionsis conducted in which al sgnificant EUT frequencies are identified with the sysemina
nomina configuration. At least two scans are performed from 30 MHz up to the frequency

required by the regulation specified on page 1. One or more of these is with the antenna
polarized verticdly while the one or more of these is with the antenna polarized horizontally.
During the prdiminary scans, the EUT s rotated through 360°, the antenna height is varied and
cable pogitions are varied to determine the highest emission relative to the limit.

A speeker is provided in the receiver to ad in discriminating between BJT and ambient
emissons. Other methods used during the preliminary scan for EUT emissions involve scanning
with near fild magnetic loops, monitoring 1/0 cables with RF current clamps, and cycling
power to the EUT.

Find maximization is a phase in which the highest amplitude emissons identified in the spectrd
search are viewed while the EUT azimuth angle is varied from O to 360 degrees relative to the
recaving antenna.  The azimuth which results in the highest emisson is then maintained while
varying the antenna height from one to four meters. The reault is the identification of the highest
amplitude for each of the highest peeks. Each recorded leve is corrected in the receiver using
appropriate factors for cables, connectors, antennas, and preamplifier gan. Emissons which
have vaues close to the specification limit may aso be measured with a tuned dipole antenna to
determine compliance.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: June 29, 2005

CONDUCTED EMISSIONS FROM ANTENNA PORT

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

Measurement bandwidths (video and resolution) are set in accordance with FCC procedures
for the type of radio being tested.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: June 29, 2005

SPECIFICATION LIMITS AND SAMPLE CALCULATIONS

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

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

E =1000000v 30P microvolts per meter
3

where Pisthe erp (Waits)

For reference, converting the voltage and dectric field strength specification limits from linear to
decibd form is accomplished by teking the base ten logarithm, then multiplying by 20.
Converson of power specification limits from linear units (in milliweatts) to decibel form (in dBm)
is accomplished by taking the base ten logarithm, then multiplying by 10.
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Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: June 29, 2005

FCC 15.407 (a)and RSS 210 (0) OUTPUT POWER LIMITS

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

Operating
Frequency Output Power Power Spectra Density
(MH2z)
902 - 928 1 Watts (30 dBm) 8 dBm/3kHz
2400 — 2483.5 1 Watts (30 dBm) 8 dBm/3kHz
5725 — 5850 1 Watts (30 dBm) 8 dBm/3kHz

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

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

T limits for unwarted (spurious) emissons from the tranamitter fdling in the restricted bands
detailed in Part 15.205 and for al spurious emissons from the receiver are:

Frequency
Range Limit Limit
(MH2) (W/m @ 3m) (dBuvV/m @ 3m)
30to 88 100 40
88 to 216 150 43.5
216 to 960 200 46.0
Above 960 500 54.0

All other unwanted (spurious) emissions shdl be at least 20dB below the leve of the highest in-
band signd levd.
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FCC 15.205 AC POWER PORT CONDUCTED EMISSIONS LIMITS

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

15.2065.
Frequency Average Quas Peak
(MH2) Limit Limit
(dBuVv) (dBuVv)

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

0.500 to 5.000 46.0 56.0

5.000 to 30.000 50.0 60.0

RSS-210 SECTION 6.6 AC POWER PORT CONDUCTED EMISSIONS LIMITS

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

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

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

where:

R, = Receiver Reading in dBuV

C = Corrected Reading in dBuV
S = Spedfication Limitin dBuvV

M = Margin to Specificationin +/- dB
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Report Date: June 29, 2005

SAMPLE CALCULATIONS - RADIATED EMISSIONS

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

Fq = 20*LOG10 (DnyDs)
where:
Fqg = Digance Factor indB
Dm = Measurement Distance in meters

Ds = Specification Digancein meters

Measurement Digtance is the distance a which the measurements were taken and Specification
Didtance is the distance at which the specification limits are based. The antennafactor converts
the voltage at the antenna coaxia connector to the field strength a the antenna eements.

The margin of a given emisson pesk rdative to the limit is calculated asfollows

Rc = Rr + Fd

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

M = MaginindB Rdativeto Spec
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EXHIBIT 1: Test Equipment Calibration Data

1 Page
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Conducted Emissions - AC Power Ports

Manufacturer Description Model # Asset # Cal Due

Rohde& Schwarz Pulse Limiter ESH3 Z2 812 11-Feb-06
Fischer Custom Comm. LISN, Freq. 0.9 -30 MHz,16 Amp FCC-LISN-50/250-16-2 1079 01-Jul-05
Rohde & Schwarz Test Receiver, 9kHz-2750MHz ESCS 30 1337 12-Jan-06

Radiated Emissions, 30 - 40,000 MHz

Manufacturer Description Model # Asset# Cal Due

Elliott Laboratories Tunable Dipole Antenna (White)(30-60 MHz) 343 07-Apr-06
Hewlett Packard Microwave Preamplifier, 1-26.5GHz 8449B 785 26-Apr-06
Hewlett Packard EMC Spectrum Analyzer, 9KHz - 22GHz 8593EM 1319  28-Mar-06
EMCO Biconical Antenna, 30-300 MHz 3110B 1320  25-Aug-05
EMCO Log Periodic Antenna, 0.2-2 GHz 3148 1321  30-Mar-07
Rohde & Schwarz Test Receiver, 0.009-2750 MHz ESN 1332  23-May-06
ETS-Lindgren Horn Antenna, D. Ridge 1-18GHz 3117 1662 11-Apr-06
Hewlett Packard Microwave EMI test system, [11-26.5 GHz 84125B 1145 11-Jul-05

Frequency range, Carrier Frequency, Power, 06-Jul-05

Manufacturer Description Model # Asset # Cal Due

Rohde & Schwarz Power Sensor 100uW - 10 Watts NRV-Z53 1236  01-Mar-06
Rohde & Schwarz Power Meter, Single Channel NRVS 1290 09-May-06
Agilent Spectrum analyzer, 9kHz - 26 GHz 8563E WC 1033 17-Feb-06

T-Log: T60077.xls, Rev 0.1 Test Equipment (Emissions) Page 1 of 1
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@E]l]@tt EMC Test Data

AR5BXB6 802.11 a/b/g PCI Express
Module

Date of Last Test: 7/6/2005

Client: Atheros Job Number: J59977
Model: AR5BXB6 802.11 a/b/g PCI Express T-Log Number: T60077
Module Account Manager: Joe Rohlfes
Contact: Michael Green
Emissions Spec: FCC 15E,15.247 Class: n/a
Immunity Spec:|- Environment: n/a
EMC Test Data
For The
Atheros
Model

T-Log: T60077.xls, Rev 1.0 Cover
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@E]l]@tt EMC Test Data

Client: Atheros Job Number: J59977
Model: AR5BXB6 802.11 a/b/lg PCI Express T-Log Number: T60077
Module Account Manager: Joe Rohlfes
Contact: Michael Green
Emissions Spec: FCC 15E,15.247 Class: n/a
Immunity Spec:|- Environment: n/a

EUT INFORMATION

General Description
The EUT is an 802.11a/b/g wireless adapter designed to connect to a PCI Express port of a PC.  As the objective was to
obtain a modular approval for the EUT the device was located on an extender card, outside of the host PC. Additional digital
device emissions tests were performed with the EUT installed inside a host PC. The host PC was, therefore, treated as tabletop
equipment during testing to simulate the end-user environment. The EUT is powered via the host PCs PCI Express interface
bus.

Equipment Under Test
Manufacturer Model Description Serial Number FCCID
Atheros AR5BXB6 802.11 abg/USB adapter Prototype
Atheros AR5BXB6 802.11 abg/USB adapter Prototype
EUT Antenna

The EUT's antennas connect to the device via a non-standard (Hirose) connector. The EUT has two antenna rf ports (aux and
main) designed to provide spatial diversity. The antennas are designed to be installed above the display of the host laptop.
Two different antennas were evaluated, as detailed below.

The radio was tested with:

WNC W/N-S-1.13-300W-(2-2-1) & 300B-(2-2-1) Omnidirectional antenna, which has a maximum antenna gain of 3.6dBi
(including cable loss) at 2.4GHz, and a gain of 4.8dBi (including cable loss) at 5.8GHz;

WNC WN-S-1.37-300W-(2-2-1) & 300B-(2-2-1) Omnidirectional antenna, which has a maximum antenna gain of 5.6dBi
(including cable loss) at 5.2GHz.

All other lower gain antennas of the same type that may be used with this module are listed in a separate document.

EUT Enclosure
The EUT does not have an enclosure. It does have a shield over the rf circuits.

Modification History

Mod. # Test Date Modification
1 - - -

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

T-Log: T60077.xls, Rev 1.0 EUT Description Page 2 of 70



ZEllott

EMC Test Data

Client:

Atheros

Job Number:

J59977

Model:

ARS5BXB6 802.11 a/b/g PCI Express

T-Log Number:

T60077

Module Account Manager: Joe Rohlfes
Contact: Michael Green
Emissions Spec: FCC 15E,15.247 Class: n/a
Immunity Spec: |- Environment: n/a
Test Configuration #1
Local Support Equipment
Manufacturer Model Description Serial Number FCCID
IBM Laptop DoC
Interface Cabling and Ports
Cable(s)
Por Connected To Description Shielded or Unshielded Length(m)
None

EUT Operation During Emissions Tests

EUT connected to the host system via an extender card installed in the top PCCard slot. The EUT was tested outside of a host
system as it is being tested to obtain a modular approval for the FCC.

During testing the device was transmitting continuously or in a continuous receive mode on the channel specified. For transmit-
mode tests the data rates were set to 1Mb/s for 802.11b mode, 6Mb/s for 802.11a mode and 12Mb/s for turbo mode.

T-Log: T60077.xls, Rev 1.0

Test Configuration #1
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@E]liott EMC Test Data

Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Account Manager: Joe Rohlfes

Model: AR5BXB6 802.11 a/b/g PCI Express Module

Contact: Michael Green
Spec: FCC 15E,15.247 Class: n/a

Conducted Emissions - Power Ports

Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 4/20/2005 Config. Used: 1
Test Engineer: Mehran Birgani Config Change: None
Test Location: SVOATS #2 EUT Voltage: Host System

General Test Configuration

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

Ambient Conditions: Temperature: 20 °C
Rel. Humidity: 58 %

Summary of Results

Run # Test Performed Limit Result Margin
1 CE, AC Power, 230V/50Hz | EN55022ClassB | Pass zz.gsz;zg% )
2 CE, AC Power,120V/60Hz | EN55022ClassB | Pass 022“:@33?‘%% )
3 CE, AC Power, 120V/60Hz RSS 210 Pass 02;:@;’28%@8 )

AC conducted emissions were independent of operating frequency and mode, therefore all final measurements made with the
EUT operating at 5320 MHz.

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

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

T-Log: T60077.xls, Rev 1.0 AC CE 20-Jun-05 Page 4 of 70



@E]liott EMC Test Data

Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Account Manager: Joe Rohlfes

Model: AR5BXB6 802.11 a/b/g PCI Express Module

Contact: Michael Green
Spec: FCC 15E,15.247 Class: n/a

Run #1: AC Power Port Conducted Emissions, 0.15 - 30MHz, 230V/50Hz
Configuration: 802.11a Mode, 5320 MHz and Tx Mode

Conducted Emission, 0.150-30MHz, 230%/S0Hz (LIMNE)

70.0-
65.0-
60,0 -

% =50 _\

5

= 50,0

2 1 f

2 45.0-

E

£ 40.0-
35.0-

30.0-

25.0 - . . v ' ' N . |
0.15 1.00 10,00 30,00
Frequency (MHz)

Conducted Emission, 0,150-30MHz, 230%/S0Hz (NEUTRAL)
70.0-

65.0-
60.0-
SSID_\

50.0-

45.0- I !
40.0-
35.0-

30.0-

25.0- . . v . . Vo g . |
0.15 1.00 10,00 30,00
Frequency (MHz)

Amplitude (dBEuY)
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ZEllott

EMC Test Data

Client: Atheros

Job Number:

J59977

T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/lg PCIE Modul
ode ab’s Xpress Woddle Account Manager: Joe Rohlfes
Contact: Michael Green
Spec: FCC 15E,15.247 Class: n/a

Run #1: AC Power Port Conducted Emissions, 0.15 - 30MHz, 230V/50Hz

Configuration: 802.11a Mode, 5320 MHz and Tx Mode
Frequency| Level AC EN55022 Class B | Detector [Comments
MHz dBuV | Line Limit Margin [ QP/Ave
22.025 40.7 [Neutral] 50.0 -9.3 Average
0.225 452 | Line 62.6 -17.4 QP
22.025 424 |[Neutral| 60.0 -17.6 QP
0.223 40.8 [Neutral| 62.7 -21.9 QP
0.223 29.1 [Neutral| 52.7 -23.6 Average
0.225 28.5 Line 52.6 -24.1 Average
0.561 18.5 Line 46.0 -27.5 Average
0.561 266 | Line 56.0 -29.4 QP
0.813 430 | Line 56.0 -13.0 QP  |Ambient
0.813 39.6 Line 46.0 6.4 Average |Ambient
0.680 424 | Line 56.0 -13.6 QP  |Ambient
0.680 39.1 Line 46.0 6.9 Average |Ambient
1.168 405 | Line 56.0 -15.5 QP  |Ambient
1.168 35.9 Line 46.0 -10.1 Average |Ambient

T-Log: T60077.xls, Rev 1.0

AC CE 20-Jun-05
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@E]liott EMC Test Data

Client: Atheros Job Number: J59977

T-Log Number:| T60077
Account Manager: Joe Rohlfes

Model: AR5BXB6 802.11 a/b/g PCI Express Module

Contact: Michael Green

Spec: FCC 15E,15.247 Class: n/a

Run #2: AC Power Port Conducted Emissions, 0.15 - 30MHz, 120V/60Hz
Configuration: 802.11a Mode, 5320 MHz and Tx Mode

Conducted Emission, 0,150-30MHz, 120%/60Hz (LIMNE)
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@ Elliott EMC Test Data

Client:|Atheros Job Number: J59977
T-Log Number:| T60077

Model: AR5BXB6 802.11 a/b/g PCIE Modul

ode ab’s Xpress Woddle Account Manager: Joe Rohlfes
Contact:Michael Green
Spec: FCC 15E,15.247 Class: n/a

Run #2: AC Power Port Conducted Emissions, 0.15 - 30MHz, 120V/60Hz

Configuration: 802.11a Mode, 5320 MHz and Tx Mode
Frequency| Level AC EN55022 Class B | Detector [Comments

MHz dBuV | Line Limit Margin [ QP/Ave

0.225 488 | Line 62.6 -13.8 QP

0.225 34.5 Line 52.6 -18.1 Average

0.227 432 |[Neutral| 626 -19.4 QP

0.227 314 |Neutral| 52.6 -21.2 | Average

0.157 426 | Line 65.6 -23.0 QP

0.176 40.1 Line 64.7 -24.6 QP

0.181 348 |Neutral| 644 -29.6 QP

0.668 13.6 |Neutral| 46.0 -32.4 | Average

0.668 19.1 |Neutral| 56.0 -36.9 QP

0.176 11.2 Line 54.7 -43.5 | Average

0.157 12.0 Line 55.6 -43.6 Average

0.181 6.5 [Neutral| 544 -47.9 | Average

T-Log: T60077.xls, Rev 1.0

AC CE 20-Jun-05

Page 8 of 70



@E]liott EMC Test Data

Client: Atheros Job Number: J59977

T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/lg PCIE Modul
ode 8’ Xpress Woddle Account Manager: Joe Rohlfes

Contact: Michael Green
Spec: FCC 15E,15.247 Class: n/a

Run #3: AC Power Port Conducted Emissions, 0.45 - 30MHz, 120V/60Hz
Configuration: 802.11a Mode, 5320 MHz and Tx Mode

Conducted Emission, 0.450-30MHz, 120%/60Hz (LIMNE)
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@ Elliott EMC Test Data

Client:|Atheros Job Number: J59977
T-Log Number:| T60077

Model: AR5BXB6 802.11 a/b/g PCIE Modul

ode ab’s Xpress Woddle Account Manager: Joe Rohlfes
Contact:Michael Green
Spec: FCC 15E,15.247 Class: n/a

Run #3: AC Power Port Conducted Emissions, 0.15 - 30MHz, 120V/60Hz

Configuration: 802.11a Mode, 5320 MHz and Tx Mode
Frequency| Level AC RSS 210 Detector |Comments

MHz dBuV | Line Limit Margin [ QP/Ave

17.820 29.8 |Neutral| 48.0 -18.2 QP

0.450 28.4 Line 48.0 -19.6 QP

0.450 26.6 |Neutral| 48.0 214 QP

0.559 24.3 Line 48.0 -23.7 QP

0.563 24.3 |Neutral| 48.0 -23.7 QP

0.677 16.5 |Neutral| 48.0 -31.5 QP

0.487 15.0 |Neutral| 48.0 -33.0 QP

1.238 12.3 Line 48.0 -35.7 QP

1.290 10.6 |Neutral| 48.0 -37.4 QP

0.648 9.4 [Neutral| 48.0 -38.6 QP

0.943 8.0 |Neutral] 48.0 -40.0 QP

0.808 450 [Neutral| 48.0 -3.0 QP  |Ambient

T-Log: T60077.xls, Rev 1.0

AC CE 20-Jun-05
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EMC Test Data

Client: Atheros

Job Number: J59977

Model: AR5BXB6 802.11 a/b/g PCI Express Module

T-Log Number:| T60077

Account Manager: Joe Rohlfes

Contact: Michael Green

Spec: FCC 15E,15.247

Class: n/a

Test Specifics
Objective

Date of Test: 6/20/2005

Test Location: SVOATS #1

General Test Configuration

Radiated Emissions - Receiver

_ The objective of this test session is to perform final qualification testing of the EUT with respect to the
" specification listed above.

Config. Used: 1

Test Engineer: Mehran Birgani Config Change: None

EUT Voltage: 120V/60Hz

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

The test distance and extrapolation factor (if used) are detailed under each run description.

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: 22 °C
Rel. Humidity: 44 %
Summary of Results
Run # Test Performed Limit Result Margin
30.1dBuV/m
| REO0-I000MHe | ooy | p | giowime
1196.2MHz (-23.9dB)
- 38.8dBuV/im
2 RE, 30- mEorgii"s'i'(')Zn’SMax'm'ze" RSS 210 Pass (87.1uVim) @
995.400MHz (-15.2dB)

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: T60077.xls, Rev 1.0

Receiver Spurious (RSS 210)
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Client: Atheros Job Number:| J59977

. T-Log Number: T60077
Model: AR5BXB6 802.11 a/b/g PCI Express Module Account Manager: Joe Rohlfes
Contact:| Michael Green

Spec: FCC 15E,15.247 Class:/n/a

Run #1: Maximized readings, 1000 - 40000 MHz : Receive Mode
Date of Test: 6/20/2005 Config. Used: #1
Test Engineer: Mehran Birgani Config Change: -
Test Location: SVOATS #1 EUT Voltage: 120V/60Hz
Frequency| Level Pol RSS 210 Detector | Azimuth Height |Comments
MHz [ dBuV/m| V/MH Limit Margin |Pk/QP/Avg| degrees | meters

1196.230 | 30.1 v 54.0 -23.9 Avg 104 1.7
1196.230 | 29.9 H 54.0 -24.1 Avg 233 2.1
2490.030 [ 29.9 H 54.0 -24.1 Avg 327 2.3
2490.030 [ 29.3 \ 54.0 -24.7 Avg 196 1.0
4997.780 | 28.5 H 54.0 -25.5 Avg 73 1.0
4997.780 | 475 H 74.0 -26.5 Pk 233 2.1
1199.963 | 26.5 v 54.0 -27.5 Avg 130 2.2
1199.963 | 45.8 \ 74.0 -28.2 Pk 130 2.2
2491920 [ 45.2 v 74.0 -28.8 Pk 104 1.7
2491.920 [ 45.1 V 74.0 -28.9 Pk 196 1.0
4991.365| 45.0 H 74.0 -29.0 Pk 327 2.3
4991.365| 41.6 H 74.0 -32.4 Pk 73 1.0

No other signals observed within 20dB of the limit line. Signals above were independent of receive channel. The
measurements above were made with the device operating in receive mode on the center channel in the 2.4 GHz

Note 1: band. The device was scanned operating on the top/bottom channels in the 2.4 GHz band and the 5GHz bands. No
other significant emissions were observed on these channels.
Note 2:  |Limit used is the FCC 15.209 limit which is more stringent than the RSS 210 limit

T-Log: T60077.xls, Rev 1.0

Receiver Spurious (RSS 210)
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@ Elliott EMC Test Data

Client:|Atheros Job Number: J59977
T-Log Number:| T60077

Model: AR5BXB6 802.11 a/b/g PCIE Modul

ode ab’s Xpress Woddle Account Manager: Joe Rohlfes
Contact:Michael Green
Spec: FCC 15E,15.247 Class: n/a

Run #2: Preliminary Radiated Emissions, 30-1000 MHz

Date of Test: 6/22/2005
Test Engineer: Juan Martinez
Test Location: Chamber #2

Config. Used: #1
Config Change: -
Host Unit Voltage 120V/60Hz

30 - 1000 MHz {Everything connected but added copper tape to ground EUT to Laptop chassis)
£0.0-
S0.0-
=
= 40.0-
=
: |
© 30.0-
|
'S 20.0-
(=4
10.0-
L T T T T T T T T T S T R S T S S T S T E T T ST T S S T S S S S S SR R B
30 100 200 300 400 so0 £00 700 800 200 1000
Frequency (MHz)
Frequency| Level Pol FCCB Detector | Azimuth Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
151.500 | 31.9 V 43.5 -11.6 Peak 360 1.7
399.167 | 345 H 46.0 -11.5 Peak 181 1.7
499.500 | 33.0 H 46.0 -13.0 Peak 31 1.7
994.167 | 43.0 \ 54.0 -11.1 Peak 269 1.7
Maximized Readings from Run #2
Date of Test: 6/24/2005 Config. Used: #1
Test Engineer: Rafael Varelas Config Change: -
Test Location: SVOATS #2 Host Unit Voltage 120V/60Hz
Frequency| Level Pol FCCB Detector | Azimuth Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
995.400 | 38.8 v 54.0 -15.2 QP 320 1.0
167.100 | 27.3 V 43.5 -16.2 QP 297 1.0 |Broadband
499.500 [ 28.3 H 46.0 -17.7 QP 210 1.0
400115 | 23.2 H 46.0 -22.8 QP 15 1.6

T-Log: T60077.xls, Rev 1.0 Receiver Spurious (RSS 210)
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@E]liott EMC Test Data

Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Account Manager: Joe Rohlfes

Model: AR5BXB6 802.11 a/b/g PCI Express Module

Contact: Michael Green
Spec: FCC 15E,15.247 Class: N/A

FCC 15.247 DTS - Power, Bandwidth and Spurious Emissions

Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 6/21/2005 Config. Used: 1
Test Engineer: Mehran Birgani Config Change: None
Test Location: SVOATS #1 Host Unit Voltage 120V/60Hz

General Test Configuration

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

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

Summary of Results

Run # Test Performed Limit Pass / Fail Result / Margin
1 Antenna Port Spurious FCC Part 15.209 / P AHZZ?SZZZ‘:'VTSLZ;T”
Emissions 30 - 25000 MHz 15.247( ) ass oo
. 6dB: 10.1 MHz
2 Bandwidth (802.11b) 15.247(a) Pass 99%: 15.8 MHz
. 6dB: 16.7 MHz
2 Bandwidth (802.11g) 15.247(a) Pass 99%: 17.5 MHz
. 6dB: 32.0 MHz
2 Bandwidth (Turbo) 15.247(a) Pass 99%: 33.8 MHz
3 Output Power (802.11b) 15.247(b) Pass 20dBm (0.10W)
3 Output Power (802.11g) 15.247(b) Pass 22.8dBm (0.19W)
3 Output Power (Turbo) 15.247(b) Pass 22.6dBm (0.18W)
11b: -2.6dBm/3kHz
4 Power Spectral Density (PSD) 15.247(d) Pass .11g: -4.0dBm/3kHz
Turbo: -6.6dBm/3kHz

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

T-Log: T60077.xls, Rev 1.0 DTS Tests (2.4GHz) 21-Jun-05 Page 14 of 70



@E]hott EMC Test Data

Client: Atheros Job Number: J59977

T-Log Number:| T60077
Account Manager: Joe Rohlfes

Model: AR5BXB6 802.11 a/b/g PCI Express Module

Contact; Michael Green

Spec: FCC 15E,15.247 Class: N/A

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

Run #1 Antenna Conducted Spurious Emissions, 30 - 25000 MHz.
Refer to plots below. Scans made using RBW=VB=100 KHz with the limit line set at 20dB below the highest in-band signal

level.
Run #1a, 2412 MHz, 802.11b
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ZElliott

EMC Test Data
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Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/lg PCIE Modul
oce by Xpress Rodde Account Manager: Joe Rohlfes
Contact: Michael Green
Spec: FCC 15E,15.247 Class: N/A
Run #1b, 2437 MHz, 802.11b
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EMC Test Data

Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/g PCI Express Module g
Account Manager: Joe Rohlfes
Contact: Michael Green
Spec: FCC 15E,15.247 Class: N/A
Run #1c, 2462 MHz, 802.11b
o ATTEH 3@4E MKR -S4 17dEm
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{ l';li|'| “l L )
a] [} 1
| f '] i
e e
i |
I LA b " b oy e e
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ZElliott

EMC Test Data

Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/g PCI Express Module
Account Manager: Joe Rohlfes
Contact: Michael Green
Spec: FCC 15E,15.247 Class: N/A
Run #1d, 2412 MHz, 802.11g
s e ATTEN 3@4E MKR -S2 E7dBm
ATTEN 3@4E MKE -32 E3dB 3 . -
AL 15 BolEn 1048, 7 39m@Hz AL Lo Sdbe L0d8: 548 47He
i II 0
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a o T Y
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1] 0
3] I [
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STEET | @ARAGHT STOF 1@ EARGHT STARET 1A RAAGHz STOF 2% BRAGHT
®EHE IdUkHz =B 1. HMHx SHF S . Hursc wEHA IdUkHx ®LIERM 1. dMHx SHF 2. 3dzec
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EMC Test Data

Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/g PCI Express Module
Account Manager: Joe Rohlfes

Contact: Michael Green

Spec: FCC 15E,15.247 Class:|N/A

Run #1e, 2437 MHz, 802.11g
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EMC Test Data

Client; Atheros Job Number: J59977
T-Log Number:| T60077
Model: AR5SBXB6 802.11 a/b/g PCI Express Module Account Manager: Joe Rohlfes
Contact:|Michael Green
Spec: FCC 15E,15.247 Class: N/A
Run #1f, 2462 MHz, 802.11¢g
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EMC Test Data

Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/lg PCIE Modul
ode ab’s Xpress Woddle Account Manager: Joe Rohlfes
Contact: Michael Green
Spec: FCC 15E,15.247 Class: N/A

Run #1g, 2437 MHz, Turbo
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Power spectral density plots on foIIowing pages ...
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@E]hott EMC Test Data
Client: Atheros Job Number: J59977
. T-Log Number: T60077
Model: AR5BXB6 802.11 a/b/g PCI Express Module Account Manager: Joe Rohlfes
Contact:| Michael Green
Spec: FCC 15E,15.247 Class: N/A
Run #2: Signal Bandwidth
Resolution| 6dB Signal Bandwidth |99% Signal Bandwidth
Channel Mode | Bandwidth (MHz) (MHz)
2412 802.11b 100kHz 10.1 15.9
2437 802.11b 100kHz 10.1 15.9
2462 802.11b 100kHz 10.1 15.8
2412 802.11g 100kHz 16.7 17.6
2437 802.11g 100kHz 16.7 17.5
2462 802.11g 100kHz 16.7 17.5
2437 Turbo 100kHz 32.0 33.8
Run #3: Output Power
Maximum antenna gain: 3.62 dBi (Highest Gain antenna is EBJ Aux in this band)
EUT power setting at 19 for 802.11g and turbo modes, 20 for 802.11b mode
Channel Mode Res BW | Output Power (dBm) Output Power (W) | EIRP (W)
2412 802.11b n/a 20.0 0.100 0.230
2437 802.11b n/a 20.0 0.100 0.230
2462 802.11b n/a 20.0 0.100 0.230
2412 802.11g n/a 22.8 0.191 0.439
2437 802.11g n/a 226 0.182 0419
2462 802.11g n/a 22.6 0.182 0.419
2437 Turbo n/a 22.6 0.182 0.419
Note 1: [Output power measured using a peak power meter.
Run #4: Power Spectral Density
Freq P.S.D. (averaged over 1
Channel Mode (MHzl) second in a 3kHz Limit Result
bandwidth) dBm
2412 802.11b 2410.00 -3.0 8.0 Pass
2437 802.11b 2436.83 -2.6 8.0 Pass
2462 802.11b 2461.20 -3.6 8.0 Pass
2412 802.11g 2407.00 -4.0 8.0 Pass
2437 802.11g 2438.23 -4.8 8.0 Pass
2462 802.11g 2457.96 6.0 8.0 Pass
2437 Turbo 2437.00 6.6 8.0 Pass

T-Log: T60077.xls, Rev 1.0
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Page 22 of 70



ZElliott

EMC Test Data

Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/lg PCIE Modul
ode ab’s Xpress Woddle Account Manager: Joe Rohlfes
Contact: Michael Green
Spec: FCC 15E,15.247 Class: N/A

Plots for 802.11b mode
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EMC Test Data

Client: Atheros

Job Number: J59977

Model: AR5BXB6 802.11 a/b/g PCI Express Module

T-Log Number:| T60077

Account Manager: Joe Rohlfes

Contact; Michael Green

Spec: FCC 15E,15.247

Class: N/A

Plots for 802.11g mode
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Plots for 802.11g Turbo mode
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Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Account Manager: Joe Rohlfes

Model: AR5BXB6 802.11 a/b/g PCI Express Module

Contact: Michael Green
Spec: FCC 15E,15.247 Class: N/A

Radiated Emissions 1 - 26 GHz (Transmit Mode)
EUT Operating in the 2.4GHz Band
FCC 15.247

Test Specifics
The objective of this test session is to perform engineering evaluation testing of the EUT with respect to
the specification listed above.

Date of Test: 6/16/2005 - 6/21/2005 Config. Used: #1
Test Engineer: Varelas, Birgani, Briggs Config Change: None
Test Location: SVOATS #2, #1 Host Unit Voltage 120V/60Hz

Objective:

General Test Configuration

The EUT and host laptop were located on the turntable for radiated spurious emissions testing. The EUT was controlled via ART
software that set the EUT to transmit continuously at target power of 19 and 20, 1Mb/s for 802.11b mode and 6Mb/s for 802.11a
and 802.11g modes.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT, unless stated otherwise.

Ambient Conditions: Temperature: 16 °C
Rel. Humidity: 80 %

Summary of Results

Run # Test Performed Limit Pass / Fail Result / Margin
1a-c (EUT @ 2412, 802'.11b Funfjamental and FCC Part 15.209 / 52.5dBpV/m
2437, 2462) Spurious Emissions, 1 - 26 15.247( ) Pass (422.7uVIim) @
’ GHz ' 4824.1MHz (-1.50B)

2a-c (EUT @ 2412, 802.j1g Fun§amenta| and ECC Part 15.209 / 53.2dBuV/m
2437, 2462) Spurious Emissions, 1 - 26 15.247( ¢) Pass (457 1uVim) @
’ GHz ' 2390.0MHz (-0.8dB)
Turbo Mode Fundamental and | FCC Part 15.209 / 47 -BaBpvIm
3 band edges 15.247( 9 Pass |  (239.9uVim) @
) : 2390.0MHz (-6.4dB)

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

Deviations From The Standard
No deviations were made from the standard.
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EMC Test Data

Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/lg PCIE Modul
ode ab’s Xpress Woddle Account Manager: Joe Rohlfes
Contact: Michael Green
Spec: FCC 15E,15.247 Class: N/A

Run #1a: Radiated Spurious Emissions. Low Channel @ 2412 MHz 802.11b (1Mb/s) 802.11b Mode
Power level setting = 20 (target power in ART)

Run #1: 802.11b Mode with Wistron EBJ Aux Antenna (Highest gain antenna in 2.4GHz Band)

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
2411460 | 101.8 H - - AVG 196 1.2 |Fundamental
2411.460 [ 104.8 H - PK 196 1.2 |Fundamental
2411.275] 90.5 V - AVG 205 1.0  |Fundamental
2411.275| 937 V - PK 205 1.0  [Fundamental
Al Zo ddbn _ lgomc 23 Zawr AITEL AR gan SUMELG e
ll|I_-u"—"""'ll."""' I___,.n—' e
. i 378 L AR
N .-'" 49 44 d .I.-'
B r
i » i
Iy
- ._,.-"I I S —— -""_""r*'.'-.
T S - [ 1
--Il;.l P: l..;l‘ll';;.l'""'l-.:'llz.ll 1dH:= e 'b:l:-:ll';lll..:.rl-lc . .I;_. P-_I |._;|“-;;.I'"m-..:llé M1 |_|r\-'|-;;- w ':.:|:-:II'-:I.I_:“:_:|-:
Method 1, band edge marker delta
Delta Marker - Peak 49.30 dB RB = VB= 1MHz
Delta Marker - Average 55.30 dB RB=1MHz, VB = 10Hz
Band Edge Signal Radiated Field Strength
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
2386.350 | 46.5 V 54.0 -71.5 Avg 235 1.1
2389.700 [ 55.5 V 74.0 -18.5 Pk 235 1.1
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@E]hott EMC Test Data
Client: Atheros Job Number:| J59977
. T-Log Number: T60077
Model: AR5BXB6 802.11 a/b/g PCI Express Module Account Manager: Joe Rohlfes
Contact: Michael Green
Spec: FCC 15E,15.247 Class: N/A
Run #1a: Radiated Spurious Emissions. Low Channel @ 2412 MHz 802.11b (1Mb/s) 802.11b Mode
Spurious Radiated Emissions:
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees meters
4824.02 | 51.1 V 54.0 -2.9 AVG 343 1.0
4823.885 [ 50.6 H 54.0 -3.5 AVG 84 1.6
14470.61| 431 V 54.0 -10.9 AVG 37 1.9  |Noise Floor
14471.08 | 42.6 H 54.0 -11.4 AVG 152 1.0 |Noise Floor
9647.635| 40.0 H 54.0 -14.0 AVG 39 1.0 |Noise Floor
9646.93 | 394 V 54.0 -14.6 AVG 195 1.0 |Noise Floor
12059.50 | 39.0 V 54.0 -15.0 AVG 77 1.5  |Noise Floor
12059.49 | 38.9 H 54.0 -15.1 AVG 58 1.1 |Noise Floor
14470.61 | 54.5 V 74.0 -19.5 PK 37 1.9  |Noise Floor
4823.885 [ 54.3 H 74.0 -19.7 PK 84 1.6
4824.02 | 54.2 V 74.0 -19.8 PK 343 1.0
14471.08 | 54.0 H 74.0 -20.0 PK 152 1.0 |Noise Floor
7237.800 | 51.2 H 72.9 -21.7 AVG 107 1.8 |Non-restricted
9646.93 | 51.6 V 74.0 -22.4 PK 195 1.0 |Noise Floor
9647.635| 51.6 H 74.0 -22.4 PK 39 1.0 |Noise Floor
12059.49 | 50.8 H 74.0 -23.2 PK 58 1.1 |Noise Floor
12059.50 [ 50.3 V 74.0 -23.7 PK 77 1.5  [Noise Floor
7236.75 | 44.2 V 72.9 -28.7 AVG 300 1.0 |Non-restricted
7237800 57.0 H - - PK 107 1.8 [Non-restricted
7236.75 | 52.6 \ - PK 300 1.0 [Non-restricted
Note 1:  |For emissions in restricted bands, the limit of 15.209 was used.

Note 2:

Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge
delta marker measurement.

EUT at 2412 MHz, 802.11b Mode (Channel and mode with highest spurious emissions from run 1 and run 2)
Spurious Radiated Emissions:

Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments

MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees meters
4824.060 | 52.5 \ 54.0 -1.5 AVG 334 1.0 |2nd Harmonic (Aux, 20.0dBm)
4824.017 | 47.2 H 54.0 6.8 AVG 125 1.0 |2nd Harmonic (Aux, 20.0dBm)
4824.060 | 54.9 \ 74.0 -19.1 PK 334 1.0 |2nd Harmonic (Aux, 20.0dBm)
4824.017] 51.2 H 74.0 -22.8 PK 125 1.0 |2nd Harmonic (Aux, 20.0dBm)
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Client:|Atheros Job Number: J59977
T-Log Number:| T60077

Model: AR5BXB6 802.11 a/b/g PCIE Modul

ode ab’s Xpress Woddle Account Manager: Joe Rohlfes
Contact:Michael Green
Spec: FCC 15E,15.247 Class: N/A

et power in ART)

Run #1b: Radiated Spurious Emissions. Center Channel @ 2437 MHz, 80
Power level setting = 20 (tar

2.11b

Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees meters
4874.055| 46.6 \ 54.0 -1.4 AVG 171 1.0
4874.06 | 46.6 H 54.0 -7.4 AVG 83 1.6
730943 | 46.6 H 54.0 -1.5 AVG 103 1.2
14621.25| 40.9 v 54.0 -13.1 AVG 206 1.7 |Noise Floor
7310.325 [ 40.7 \ 54.0 -13.3 AVG 322 1.3
14620.53 | 40.3 H 54.0 -13.7 AVG 190 1.0 |Noise Floor
12186.03 | 38.8 V 54.0 -15.3 AVG 242 1.0 |Noise Floor
9746.58 | 38.7 H 54.0 -15.3 AVG 212 1.0 |Noise Floor
1218457 | 38.7 H 54.0 -15.3 AVG 132 1.0 |Noise Floor
9744600 [ 38.6 v 54.0 -15.5 AVG 179 1.1 |Noise Floor
730943 | 53.0 H 74.0 -21.0 PK 103 1.2
14621.25| 51.7 v 74.0 -22.3 PK 206 1.7 |Noise Floor
4874.055| 51.5 \ 74.0 -22.5 PK 171 1.0
4874.06 [ 51.3 H 74.0 -22.7 PK 83 1.6
9744600 [ 51.3 \ 74.0 -22.7 PK 179 1.1 |Noise Floor
14620.53 | 51.3 H 74.0 -22.8 PK 190 1.0  |Noise Floor
9746.58 | 50.4 H 74.0 -23.6 PK 212 1.0 |Noise Floor
12186.03 | 50.2 v 74.0 -23.8 PK 242 1.0  |Noise Floor
7310.325[ 50.0 \ 74.0 -24.0 PK 322 1.3
12184.57 | 49.8 H 74.0 -24.2 PK 132 1.0  |Noise Floor

T-Log: T60077.xls, Rev 0.1
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EMC Test Data

Client: Atheros

Job Number: J59977

Model:

AR5BXB6 802.11 a/b/g PCI Express Module

T-Log Number:| T60077

Account Manager: Joe Rohlfes

Contact: Michael Green
Spec: FCC 15E,15.247 Class: N/A
Run #1c: Radiated Spurious Emissions. High Channel @ 2462 MHz 802.11b (1Mb/s)
Fundamental Signal, power level setting = 20 (target power in ART)
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
2462.805]| 99.0 H - - AVG 172 1.9  |Fundamental
2462.805| 101.9 H - PK 172 1.9  |Fundamental
2461.207 | 92.9 V - AVG 4 1.1 |Fundamental
2461.207 [ 96.0 V - PK 4 1.1 |Fundamental
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Method 1, band edge marker delta
Delta Marker - Peak 51.03 dB RB = VB= 1MHz
Delta Marker - Average 57.80 dB RB=1MHz, VB = 10Hz
Band Edge Signal Radiated Field Strength
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
2483.500 | 41.2 H 54.0 -12.8 Avg 172 1.9
2484.000 [ 50.9 H 74.0 -23.1 Pk 172 1.9

T-Log: T60077.xls, Rev 0.1
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EM

C Test Data

Client:|Atheros Job Number: J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/g PCIE Modul
ode ab’s Xpress Woddle Account Manager: Joe Rohlfes
Contact:Michael Green
Spec: FCC 15E,15.247 Class: N/A

Run #1c: Radiated Spurious Emissions. High Channel @ 2462 MHz 802.1
Spurious Radiated Emissions:

1b (1Mbls)

Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees meters

492410 | 47.3 V 54.0 6.7 AVG 229 1.0

4923.950 [ 45.9 H 54.0 -8.1 AVG 268 1.0

7386.675| 454 H 54.0 -8.6 AVG 81 1.9
9848.53 | 39.7 V 54.0 -14.3 AVG 13 1.0 |Noise Floor
9846.945| 39.5 H 54.0 -14.5 AVG 287 1.6 [Noise Floor
14771.01] 39.5 V 54.0 -14.5 AVG 168 1.0 |Noise Floor
14771.83 | 39.5 H 54.0 -14.6 AVG 284 1.0 |Noise Floor
12308.86 | 38.8 H 54.0 -15.3 AVG 66 1.0 |Noise Floor
12309.26 | 38.8 V 54.0 -15.3 AVG 93 1.0 |Noise Floor
738782 | 37.7 V 54.0 -16.3 AVG 291 1.3

7386.675| 52.4 H 74.0 -21.6 PK 81 1.9
492410 | 517 V 74.0 -22.3 PK 229 1.0

14771.83 | 51.5 H 74.0 -22.5 PK 284 1.0 |Noise Floor
4923.950 [ 51.2 H 74.0 -22.8 PK 268 1.0

9846.945| 51.2 H 74.0 -22.8 PK 287 1.6 |Noise Floor
12308.86 | 50.9 H 74.0 -23.1 PK 66 1.0 |Noise Floor
14771.01] 50.9 V 74.0 -23.1 PK 168 1.0 |Noise Floor
9848.53 | 50.7 V 74.0 -23.3 PK 13 1.0 |Noise Floor
12309.26 | 49.8 V 74.0 -24.2 PK 93 1.0 |Noise Floor
7387.82 | 481 V 74.0 -25.9 PK 291 1.3

Note 1:  |For emissions in restricted bands, the limit of 15.209 was used.

Note 2:

Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge

delta marker measurement.
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Client:|Atheros Job Number: J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/g PCI Express Module Accounthanager' Joe Rohffes
Contact: Michael Green
Spec: FCC 15E,15.247 Class: N/A
Run #2: 802.11g Mode with Wistron EBJ Aux Antenna (Highest gain antenna in 2.4GHz Band)
Run #2a: Radiated Spurious Emissions. Low Channel @ 2412 MHz 802.11g (6Mb/s)
Fundamental Signal, power level setting = 19 (target power in ART)
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height [Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees | meters
2410.753 [ 99.1 H - - AVG 197 1.9  |Fundamental
2410.753 [ 108.7 H - PK 197 1.9  |Fundamental
2405.233| 93.8 V - AVG 197 1.9  [Fundamental
2405.233 [ 102.2 V - PK 197 1.9  |Fundamental
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continued on next page ...
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EMC Test Data

Client: Atheros

Job Number: J59977

Model: AR5BXB6 802.11 a/b/g PCI Express Module

T-Log Number:| T60077

Account Manager: Joe Rohlfes

Contact: Michael Green

Spec: FCC 15E,15.247

Class: N/A

Run #2a (continued): Radiated Spurious Emissions. Low Channel @ 2412 MHz 802.11g (6Mb/s)

Delta Marker (In-band to restricted band) - Peak 32.80 dB
Delta Marker (In-band to restricted band) - Average 38.70 dB
Bandwidth delta marker at band edge (average) 7.20 dB
Bandwidth delta marker at band edge (peak) 9.00 dB
Correction factor - average 45.90 dB

Correction factor - peak 41.80 dB

Band Edge Signal Radiated Field Strength,

As the highest out of band signal is directly at the band edge, and to account for the fact that a 1MHz measurement bandwidth
includes signal in the restricted band and in the allocated band, the additional bandwidth correction factors (100kHz - 1MHz
bandwidth) were added to the deltas between in-band and band-edge signal levels noted above.

RB = VB= 1MHz
RB=1MHz, VB = 10Hz
100k to 1 MHz, Average
100k to 1 MHz, Peak

Frequency| Level Pol 15.209 / 15.247

Detector | Azimuth

Height |Comments

MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
2390.000 [ 53.2 H 54.0 0.8 Avg 210 1.1 [Note 2
2390.000 [ 66.9 H 74.0 -7.1 Pk 210 1.1 |Note 2

Spurious Radiated Emissions:

Frequency| Level Pol 15.209 / 15.247

Detector | Azimuth

Height |Comments

MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
7234605 424 H 54.0 -11.6 AVG 77 1.0 |Noise floor
7237.405| 40.1 V 54.0 -13.9 AVG 30 1.0 |Noise floor
4822.610| 377 H 54.0 -16.3 AVG 275 1.0 |Noise floor
4823.020 [ 36.6 V 54.0 -17.4 AVG 266 1.0 |Noise floor
7234605 53.3 H 74.0 -20.7 PK 77 1.0 |Noise floor
7237405 515 V 74.0 -22.6 PK 30 1.0 |Noise floor
4822610 49.2 H 74.0 -24.9 PK 275 1.0 |Noise floor
4823.020 [ 48.2 V 74.0 -25.8 PK 266 1.0 |Noise floor

Note 2:

Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge
delta marker measurement minus bandwudth correction factor at the band edge
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Client: Atheros Job Number: J59977
. T-Log Number: T60077
Model: AR5BXB6 802.11 a/b/g PCl Express Module Account Manager: Joe Rohlfes
Contact:| Michael Green
Spec: FCC 15E,15.247 Class: N/A

Run #2b: Radiated Spurious Emissions. Center Channel @ 2437 MHz 802.11g (6Mb/s)
Power level setting = 19 (target power in ART)
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments

MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
7310.010 | 39.7 H 54.0 -14.3 AVG 79 1.0 |Noise Floor
7311120 | 37.8 \ 54.0 -16.2 AVG 360 1.0 |Noise Floor
4874.050 [ 36.8 V 54.0 -17.3 AVG 214 1.0 |Noise Floor
4873.780 | 36.6 H 54.0 -174 AVG 80 1.6 [Noise Floor
7310.010 | 51.6 H 74.0 -22.4 PK 79 1.0 |Noise Floor
7311120 | 49.8 V 74.0 -24.2 PK 360 1.0 |Noise Floor
4873.780 [ 48.9 H 74.0 -25.2 PK 80 1.6 |Noise Floor
4874.050 [ 48.2 \ 74.0 -25.8 PK 214 1.0 |Noise Floor
Note 1:  JAll other emissions more than 20dB below the limit.
Run #2c: Radiated Spurious Emissions. Highest Channel @ 2462 MHz 802.11g (6Mb/s)
Fundamental Signal, power level setting = 19 (target power in ART)
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments

MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees meters
2459.118| 956 H - - AVG 340 1.1 |Fundamental
2459.118 | 104.1 H PK 340 1.1 |Fundamental
2460.934 [ 89.4 \ AVG 6 1.1 |Fundamental
2460.934 | 98.0 V PK 6 1.1 |Fundamental

continued on next page ...
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EMC Test Data

Client:|Atheros Job Number: J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/g PCI Express Module
g P Account Manager: Joe Rohlfes
Contact:|Michael Green
Spec: FCC 15E,15.247 Class: N/A
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Marker deltas:
Delta Marker (In-band to restricted band) - Peak 29.30 dB RB = VB= 1MHz
Delta Marker (In-band to restricted band) - Average 39.50 dB RB=1MHz, VB = 10Hz
Bandwidth delta marker at band edge (average) 7.00 dB 100k to 1 MHz, Average
Bandwidth delta marker at band edge (peak) 16.00 dB 100k to 1 MHz, Peak
Correction factor - average 46.50 dB This factor used, highest out of band @ band edge
Correction factor - peak 45.30 dB This factor used, highest out of band @ band edge

As the highest out of band signal is directly at the band edge, and to account for the fact that a 1MHz measurement bandwidth
includes signal in the restricted band and in the allocated band, the additional bandwidth correction factors (100kHz - 1MHz
bandwidth) were added to the deltas between in-band and band-edge signal levels noted above.

Band Edge Signal Radiated Field Strength, 100kHz delta method

Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height [Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees | meters

2483.500 [ 49.1 H 54.0 -4.9 Avg 225 1.1 [Note2

2483.500 | 58.8 H 74.0 -15.2 Pk 225 1.1 [Note 2

Note 2:

Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge
delta marker measurement minus bandwudth correction factor at the band edge
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Client: Atheros Job Number: J59977
. T-Log Number: T60077
Model: AR5BXB6 802.11 a/b/g PCl Express Module Account Manager: Joe Rohlfes
Contact:| Michael Green
Spec: FCC 15E,15.247 Class: N/A
Spurious Radiated Emissions (channel 11, 2462 MHz):
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees meters
7385.090 [ 38.9 H 54.0 -15.1 AVG 83 1.0 |Noise Floor
7385.767 [ 38.0 v 54.0 -16.0 AVG 328 1.8 |Noise Floor
4923.870 | 36.0 H 54.0 -18.0 AVG 81 1.0 |Noise Floor
4922500 35.9 v 54.0 -18.2 AVG 194 1.0 |Noise Floor
7385.090 [ 50.9 H 74.0 -23.1 PK 83 1.0 |Noise Floor
7385.767 | 49.8 1 74.0 -24.2 PK 328 1.8 |Noise Floor
4922.500 [ 48.4 V 74.0 -25.6 PK 194 1.0 |Noise Floor
4923.870 | 476 H 74.0 -26.4 PK 81 1.0 |Noise Floor
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EMC Test Data

Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/lg PCIE Modul
ode ab’s Xpress Woddle Account Manager: Joe Rohlfes
Contact:|Michael Green
Spec: FCC 15E,15.247 Class: N/A

Run #3: Turbo Mode with Wistron EBJ Aux Antenna (Highest gain antenna in 2.4GHz Band)
Radiated Spurious Emissions. Turbo Channel @ 2437 MHz (12Mb/s), power setting = 19
Fundamental Signal

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height [Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters
2439.917 93.1 H - - AVG 185 1.9  |Fundamental
2439917 101.5 H - - PK 185 1.9 |Fundamental
2442.308 [ 87.7 V - - AVG 246 1.0 |Fundamental
2442.308 [ 96.8 V - - PK 246 1.0 |Fundamental
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Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/lg PCIE Modul
oce &by Xpress Rode Account Manager: Joe Rohlfes
Contact:| Michael Green
Spec: FCC 15E,15.247 Class: N/A
Band edge marker delta - 2390 MHz
Delta Marker - Peak 39.50 dB RB = VB= 1MHz

Delta Marker - Average 45.50 dB RB=1MHz, VB = 10Hz

Band edge marker delta - 2483.5 MHz
Delta Marker - Peak 39.66 dB RB = VB= 1MHz

Delta Marker - Average 4550 dB RB=1MHz, VB = 10Hz
Band Edge Signal Radiated Field Strength
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments

MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees meters

2390.000 [ 47.6 V 54.0 6.4 AVG 185 1.9 |Note 2
2389.000 | 62.0 V 74.0 -12.0 PK 185 1.9 |Note 2
2483.500 [ 47.6 V 54.0 6.4 AVG 185 1.9 |Note 2
2484.000| 61.8 V 74.0 -12.2 PK 185 1.9 |Note 2
Note 1:  |All other spruious emissions between 1 and 26GHz were below the noise floor.

Note 2:

Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge
delta marker measurement.
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Client: Atheros Job Number: J59977

T-Log Number:| T60077
Account Manager: Joe Rohlfes

Model: AR5BXB6 802.11 a/b/g PCI Express Module

Contact: Michael Green

Spec: FCC 15E,15.247 Class: N/A

FCC 15.247 DTS - Power, Bandwidth and Spurious Emissions

Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 6/21/2005 Config. Used: 1
Test Engineer: Mehran Birgani Config Change: None
Test Location: SVOATS #1 Host Unit Voltage 120V/60Hz

General Test Configuration

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

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

Summary of Results

Run # Test Performeq Limit Pass / Fail Result / Margin
e | e | P | e
2 6dB Bandwidth 15.247(a) Pass Sgir:)la;zeziﬂl\l/-lrzz
2 99% Bandwidth 15.247(a) Pass 8?5;)133;750'\/"\'/_"22
3 Output Power 15.247(b) Pass 21.5dBm (0.141 W)
4 Power Spectral Density (PSD) 15.247(d) Pass -5.5dBm/3kHz

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: Atheros Job Number:| J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/lg PCIE Modul
ode ab’s Xpress Woddle Account Manager: Joe Rohlfes
Contact: Michael Green
Spec: FCC 15E,15.247 Class: N/A

Run #1a, 5745 MHz
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EMC Test Data
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Client; Atheros Job Number: J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/g PCI Express Module
Account Manager: Joe Rohlfes
Contact; Michael Green
Spec: FCC 15E,15.247 Class: N/A
Run #1b, 5785 MHz
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EMC Test Data

Client: Atheros

Job Number: J59977

Model: AR5BXB6 802.11 a/b/g PCI Express Module

T-Log Number:| T60077

Account Manager: Joe Rohlfes

Contact; Michael Green

Spec: FCC 15E,15.247

Class: N/A

Run #1c, 5825 MHz
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EMC Test Data

Client: Atheros

Job Number: J59977

Model: AR5BXB6 802.11 a/b/g PCI Express Module

T-Log Number:| T60077

Account Manager: Joe Rohlfes

Contact; Michael Green

Spec: FCC 15E,15.247 Class: N/A
Run #1d, 5760 MHz, Turbo Mode
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EMC Test Data

Client: Atheros

Job Number: J59977

Model: AR5BXB6 802.11 a/b/g PCI Express Module

T-Log Number:| T60077

Account Manager: Joe Rohlfes

Contact; Michael Green

Spec: FCC 15E,15.247 Class: N/A
Run #1d, 5805 MHz, Turbo Mode
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Power spectral density plots on following pages ...

]
% Elliott EMC Test Data
Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/lg PCIE Modul
oce by Xpress Rodde Account Manager: Joe Rohlfes
Contact: Michael Green
Spec: FCC 15E,15.247 Class: N/A
Run #2: Signal Bandwidth
Resolution| 6dB Signal Bandwidth |99% Signal Bandwidth
M
Channel ode Bandwidth (MHz) (MHz)
5745 802.11a 100kHz 16.6 17.0
5785 802.11a 100kHz 16.7 17.0
5825 802.11a 100kHz 16.5 17.0
5760 Turbo 100kHz 32.3 335
5805 Turbo 100kHz 32.2 33.1
Run #3: Output Power
Maximum antenna gain: 4.76 dBi (Highest Gain antenna is EBJ Main in this band)
EUT power setting at 18 for all measurements
Channel Mode Res BW | Output Power (dBm) Output Power (W) | EIRP (W)
5745 802.11a n/a 215 0.141 0.423
5785 802.11a n/a 214 0.138 0.413
5825 802.11a n/a 21.3 0.135 0.404
5760 Turbo n/a 214 0.138 0413
5805 Turbo n/a 213 0.135 0.404
Note 1: [Output power measured using a peak power meter.
Run #4: Power Spectral Density
Fre P.S.D. (averaged over 1
Channel Mode (Ml-?z.) second in a 3kHz Limit Result
bandwidth) dBm
5745 802.11a 5745.36 -1.7 8.0 Pass
5785 802.11a 5778.76 6.2 8.0 Pass
5825 802.11a 5819.99 -5.5 8.0 Pass
5760 Turbo 5757.49 -9.0 8.0 Pass
5805 Turbo 5809.94 -14 8.0 Pass
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EMC Test Data

Client; Atheros Job Number: J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/g PCI Express Module
g P Account Manager: Joe Rohlfes
Contact; Michael Green
Spec: FCC 15E,15.247 Class: N/A
Plots for 802.11a mode
ATTEN 30d4E MER -7 . 7Zd48m ATTEN 3ddE MER -2 Z2Z48m
RFL L4, ZulEw B 5. TAEZESPGHZ FL L4 ZolEm SalE- 5. TTrEFE@TGHzZ
ju] ja]
wm g ey
rei i | F ..u,r"'-m"-“'“” M*ﬂ"‘ﬂ‘u—m

®EREW 3. BkHz

CEHTER § T4537 B3GRy

=LUER 1. @rHz

SFAaN 38R PBEHT
#SHFP 1B xec

CEHTER § TTRTA |7

®EREWM 3. OkHz

=LUER 1. @rMH=z

SFAN 38R BEkHT
#SHP 1B zec

ATTEH 2QdE MER -S.47dEn
AL L4. ZalEm SalB- 5. B1932] BGHz
o

el AWMH\W .

CEHTER 5§ AL 3%96 33 e
®EEW 3. OkHz ®=UEM 1. @rMHz

Plots for turbo mode

ATTEM 3JQ@dE

RL 14 ZoEw SolB-

SPAHAN A0 Ak Hz
#SMF 1 D3 pec

MR -2 . 37dHm
5 TET4S1IEGHz

ATTEM ZQdE
™

RL Ll S SalB-

KR
5. BATS4ASEGH:

=7 . FEdEn

P WWH‘MMW n

k

CEHTER § TET44 080k
®REW 3. OkHzx

®LER 1. @MHz

SFaH A8 Ak Hz
HSHP 133 zec

CEHTER 5 H L DR3Pk
®RHBe 3. @kHz =LUER 1. @rMH=z

SFAN 38R BEkHT
#SHP 1B zec

T-Log: T60077.xls, Rev 1.0

DTS Tests (5GHz Band) 21-Jun-05

Page 45 of 70



@E]liott EMC Test Data

Client: Atheros Job Number: J59977

T-Log Number:| T60077
Account Manager: Joe Rohlfes

Model: AR5BXB6 802.11 a/b/g PCI Express Module

Contact: Michael Green

Spec: FCC 15E,15.247 Class: N/A

FCC Part 15 Subpart E Tests - Antenna Port Measurements

Test Specifics
... The objective of this test session is to perform final qualification testing of the EUT with respect to the
Objective: e
specification listed above.
Date of Test: 6/21/2005 Config. Used: 1
Test Engineer: Mehran Birgani Config Change: none
Test Location: SVOATS #1 Host Unit Voltage 120V/60Hz

General Test Configuration

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

Ambient Conditions: Temperature: 20 °C
Rel. Humidity: 50 %

Summary of Results

Run # Test Performed Limit Pass / Fail Result / Margin
1 Output Power 15.407(a) (1), (2) Pass 16.1dBm
1 Power Spectral Density (PSD) |  15.407(a) (1), (2) Pass 4dBm/MHz
1 26dB Bandwidth 15.407 - > 20 MHz
1 20 dB Bandwidth RSS 210 - > 20 MHz
. Worst case was 11.7dB
2 Peak Excursion Envelope 15.407(a) (6) Pass (Turbo mode)
Antenna Conducted - Out of All emissions below the
3 Band Spurious 15:407(0) Pass 27dBm/MHz 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.
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Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Account Manager: Joe Rohlfes

Model: AR5BXB6 802.11 a/b/g PCI Express Module

Contact: Michael Green
Spec: FCC 15E,15.247 Class: N/A

Run #1: Bandwidth, Output Power and Power Spectral Density
Nominal power setting = 18 for all channels

Antenna Gain; 5.56 dBi (highest gain anntena in 5.150-5.350 is ED4 Main)
. Output Power Power PSD (FCC - note 3) | PSD (RSS210 - note 4)
Frequency| Bandwidth (note 1) MHz (note 2) dBm (Watts) dBm/MHz dBm/MHz

(MHz) 20dB | 26dB 99% | Measured| Limit Measured|  Limit Avg Peak
5180 202 | 2938 17.0 16.0 17.0 0.040 3.9 4.0 9.7 12.7
5240 22.1 33.7 17.0 16.1 17.0 0.041 4.0 4.0 9.7 12.9
5260 222 | 327 17.0 16.1 24.0 0.041 4.0 11.0 9.7 13.3
5320 213 | 289 17.0 14.2 24.0 0.026 2.2 11.0 9.7 11.5
5200 369 | 46.9 34.0 14.7 17.0 0.030 0.0 4.0 6.7 10.2
5290 36.6 | 48.1 34.0 16.0 24.0 0.040 1.2 11.0 6.7 8.9

Note 1[Bandwidth measured using RBW = 300kHz.

Output power measured using a spectrum analyzer with:

Note 2|RBW=1MHz, VB=1 MHz, sample/peak detector, power averaging on (100 samples) and power integration over 50
MHz span.

Note 3|RB=1MHz, VB=3 MHz, peak detector.

Measurement of peak power spectral density was made using RBW = 1MHz, VBW = 1MHz. The average value is
Note 4 |the peak output power (measured to be 22.0dBm) divided by the 99% bandwidth. For RSS210 the measured value
must not exceed the average value by more than 6dB without reducing the limit for output power.
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Client: Atheros Job Number: J59977

T-Log Number:| T60077
Account Manager: Joe Rohlfes

Model: AR5BXB6 802.11 a/b/g PCI Express Module

Contact: Michael Green

Spec: FCC 15E,15.247 Class: N/A
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@E]liott EMC Test Data

Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Account Manager: Joe Rohlfes

Model: AR5BXB6 802.11 a/b/g PCI Express Module

Contact: Michael Green
Spec: FCC 15E,15.247 Class: N/A

ott 5.0~ .
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@E]liott EMC Test Data

Client: Atheros Job Number: J59977

T-Log Number:| T60077
Account Manager: Joe Rohlfes

Model: AR5BXB6 802.11 a/b/g PCI Express Module

Contact: Michael Green

Spec: FCC 15E,15.247 Class: N/A

= Elliott 5.0-
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@E]]]()tt EMC Test Data

Client:|Atheros Job Number: J59977
T-Log Number:| T60077
Account Manager: Joe Rohlfes

Model: AR5BXB6 802.11 a/b/g PCI Express Module

Contact:; Michael Green
Spec: FCC 15E,15.247 Class: N/A

Run #2: Peak Excursion Measurement

Plots Showing Peak Excursion
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>0 Peak PSD (Plok 1)
12.7 dBmj1.0MHz
0.0
20 Maxirmum Peak.
Excursion (dE)
4.0 10,75
5.0-,

1 1 1 1 1 1 1 1 1
5172 5174 5176 51758 5180 5182 5184 5186 5188 5190
Frequency (MHz)

Peak Excursion Measurement 5150 MHz
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EMC Test Data

Client: Atheros

Job Number: J59977

Model: AR5BXB6 802.11 a/b/lg PCIE Modul
ode &by Xpress Module Account Manager: Joe Rohlfes

T-Log Number:| T60077

Contact; Michael Green

Spec: FCC 15E,15.247

Class: N/A

Sampled (Plot 00 and Peak (Plak 1) Traces
14.0- M4
" | | ‘ % Elliott
12.0 Kl Eir
AN “W A Flot D [
0.0 Plat1 [~
a.0 Settings For plok 0
o CF: 5240,0MHz
g 60 SPAN:50.0MHz
E RE 1.0MHz
4.0 TN | VB 1.0MH
= m M'J"ﬁﬂ T .'J“H'rwqﬂ'""ﬂ'“w#ﬁ} Detector éample
$ ALk 30
r \

P
]
.

RL Offset 0,00
Sweep Time 50,0ms

0.0
k‘ Ref Lvl:15.00DEM
20 Pwar avg: 100 sweeps
! Amp core: 2,046
-0 i i i i i i i : : Settings For plok 1
5232 5234 5236 52358 5240 5242 5244 5246 5245 5250
CF: 5240.0MHz
Frequency (MHz) SPAN:50.0MHz
Peak Excursion (Plak 1 - Plat 03 RE 1.0MHz
i5.0- WEB 1.0MHz
140 I Detector POS
' || Atk 30
12.0 RL OFffset 0,00
u Sweep Time 50,0ms
10.0 [ Ref Lvl:15,000EM
amp corr: 2,006
a0 _ﬁ'; A Py E:’H!ﬂj ﬂ.&‘_'fh__‘mw aia') ‘*brpﬂ( Max Hold 20 sweeps
L1k}
3 6.0 Peak P50 (Plok 07
E‘ 4.0 4.0 dBmj1.0MHz
20 Peak P3D (Plok 1)
12.9 dBm/1.0MHz
0.a
2.0 Mazcirun Peak,
Excursion (dE)
-4.0 10.57
=300 I I I [ 1 I I [
5232 5234 5236 5235 5240 5242 5244 5246 5245
Frequency (MHz)
Peak Excursion Measurement 5240 MHz
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EMC Test Data

Client: Atheros

Job Number: J59977

Model: AR5BXB6 802.11 a/b/g PCI Express Module

T-Log Number:| T60077

Account Manager: Joe Rohlfes

Contact; Michael Green

Spec: FCC 15E,15.247

Class: N/A

Sampled (Plot 0 and Peak (Plok 1) Traces

e % Elliott
20 Y L P WA L
AT T y,'mu.# i Plotn [~
10.0 Plob 1 [
3.0 —l Settings For plok O
1] CF: 5260.0MHz
S &0 SPAN:50,0MHz
E. RE 1.0MHz
4.0 YE 1.0MHz
I we ﬂ ¥ T are
VI mﬂ",\ rF” I " "ﬁllﬂ"-l' -“"\ Dekector Sample
2.0 - il ALt 30
RL Offset 0,00
0.0 Sweep Time S0.0ms
N Ref Lvl: 15, 00DEM
2.0 Pwar avg: 100 sweeps
' ‘ amp corr: 2.0d6
-0 i i i i i i i : . Settings for plat 1
5252 5254 5256 5255 5260 5262 5264 5266 5265 5270
= {MHz) CF: 5260,0MHz
requency \re SPAN:S0,0MHz
Peak Excursion (Plok 1 - Plak 0} RE 1.0MHz
15.0- YE 1.0MHz
14.0 Detectar POS
Akt S0
12.0 RL OFfset 0,00
Sweep Time 50,0ms
10.0 Ref Lvl: 15,0008M
Amp core: 2,046
B.D_ir_mr k F!‘E:‘Eﬂh&ﬂw# \ 91 W . WJ‘ Maz Hold 20 sweeps
[1h)
5 &0 Peak PSD (Plat 0)
2 40 40 dBm/1.0MHz
21 Peak P5SD (Plot 1)
13.3 dBm/1.0MHz
0.0
=0 Maximum Peak
Excursion (dB)
-4.0 10,57
-50- 1 I I I I I I 1 I
5252 5254 5256 5255 5260 5262 5264 5266 5265 5270

Frequency (MHz)

Peak Excursion Measurement 5260 MHz
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EMC Test Data

Client: Atheros

Job Number: J59977

T-Log Number:| T60077

Model: AR5BXB6 802.11 a/b/g PCI Express Module

Account Manager: Joe Rohlfes

Contact:; Michael Green

Spec: FCC 15E,15.247

Class: N/A

Sampled (Plot 00 and Peak (Plak 1) Traces

12.0-
10.0- [-_IL:.;EMI‘\, aulﬁ; ryw
8.0 1".,‘

6.0 ‘l

4.0

Amplitude

2.0 Hﬁh‘,mﬁmmﬁﬁfﬂ\ A

N |
\

“h0-
o312

=

1 1 I I I 1
9320 5322 5324 5326 5328 5330

Frequency (MHz)

I I I
5314 53l 5318

Peak Excursion (Plak 1 - Plak 03
15.0- "
14.0 ||

1z.0

10.0

iq[w Lk | A rcﬂr"ﬂhﬂhicw -

g.0-

&.0

4.0

Amplitude

z.0

0.0

-2.0

-4.0
=300
531z

I 1 1 I I 11
5315 5320 532z 2324 5326 5328

Frequency (MHz)

l l
5314 3316

Peak. Excursion Measurement 5320 MHz

ZElliott

P
Pl N
Settings For plok 0

_F: 5320.0MHz
SPAM:50.0MHz

RE 1.0MHz

VB 1.0MHz
Detecktar Sample
AEE 20

RL Offset 0,00
Sweep Time 20,0ms
Ref Lwl: 10,000DEM
Pwar avg: 100 sweeps
Amp corr: 2.0dB

Flak 0
Flat 1

Settings For plok 1

CF: 5320,0MHz
SPar:50,0MHz

RE 1.0MHz

VWE 1.0MHz
Detectar POS

AkE 20

RL OFfset 0,00
Sweep Time 20.0ms
Ref Lvl: 10, 00D6M
amp corr: 2,006
Max Haold 20 sweeps

Peak P30 (Plot 0
2.2 dBmy1.0MHz

Peak P30 (Plok 13
11.5 dBm/1.0MHz

Maximunm Peak,
Excursion (dE)

10.45
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EMC Test Data

Client; Atheros Job Number: J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/lg PCI E Modul
0ce 8’ Xpress Woddle Account Manager: Joe Rohlfes
Contact: Michael Green
Spec: FCC 15E,15.247 Class: N/A
Sampled (Plot 0 and Peak (Plok 1) Traces
12.0- 115
ZElliott
10.0
Yy W w Ploto [
5.0 Plok 1 [

aikiatil

&.0 ,‘

=
=]

Amplitude

fa
]

=
=]
I

YAl

=

1
[‘“—"
(]

-4.0

6.0

I
3183 a153

I
5193

Peak Excursion (Plak 1 - Plok 0)

1 1
5195 5203
Frequency (MHz)

I
2205

I
5213

1
5215

153.0-

14.0

1Z.0

ID.D 1 11 ] ]

o
]
I

v

it

g

o
o

Amplitude
*
o]

Uy
o

0.0

-4.0

-5.0-

I
5183 5185

I
3193

1 |
5195 5203
Frequency (MHz)

I
52085

1
2213

Peak Excursion Measurement Turbo S200 MHz

1
2218

Settings For plok O

CF: 5200,0MHz
SParM:50,0MHz

RE 1.0MHz

YE 1.0MHz
Deteckor Sample
AkE 30

RL Offset 0,00
Sweep Time S0.0ms
Ref Lvl:15,0008M

Pwar avg: 100 sweeps

amp corr: 2,006
Settings For plok 1

CF: 5200,0MHz
SPAM:20,0MHz
RE 1.0MHz

VB 1.0MHz
Detectar POS
Akt S0

RL OFfset 0,00

Sweep Time 50,0ms

Ref Lvl: 15,0008M
Amp core: 2,046

Mazx Hold 20 sweeps

Peak PSD (Plok 0)
1.2

Peak PSD (Plok 17
10.2

Mazximum Peak,
Excursion (dE)

10.42

dBm/1.0MHz

dBm/1.0MHz
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EMC Test Data

Client: Atheros

Job Number: J59977

Model: AR5BXB6 802.11 a/b/g PCI Express Module

T-Log Number:| T60077

Account Manager: Joe Rohlfes

Contact: Michael Green

Spec: FCC 15E,15.247

Class: N/A

Sampled (Plot 00 and Peak (Plak 1) Traces

10.0-

.0

i

.

6.0

4.0

z.0

Amplitude

by ﬂﬁyl n

8.0
5273

Peak Excursion (Plak 1 - Plot 03

i
5275

I
52583

1 1
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Frequency (MHz)

I
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I
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1
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15.0-

14.0
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o
]
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-
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Amplitude

y
=]

e
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0.0
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-4.0
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5273

1
5280

1
5290
Frequency (MHz)

1
5285

I
5295

I
5300

Peak Excursion Measurement Turbo 5290 MHz

I
5307

%E
~N

Settings For plok 0

CF: 5290,0MHz
SPAMN:S0.0MHz

RE 1.0MHz

YE 1.0MHz
Detecktar Sample
ALk 30

RL OFfset 0,00
Sweep Time 50,0ms
Ref Lvl: 15.0008BM

Flak 0
Plak 1

Amp core: 2,046
Settings For plok 1

CF: 5290.0MHz
SPAN:E0,0MHz
RE 1.0MHz

VB 1.0MHz
Detectar POS
ALk 30

RL OFfset 0,00

Ref Lvl; 15, 000DEM
amp corr: 2,006

Peak PSD (Plok 0)

Peak P3D (Plok 1)

Maximunm Peak,
Excursion (dE)

11.77

10tt

Pwar avg: 100 sweeps

Sweep Time 50,0ms

Max Hold 20 sweeps

0.a dBrnyf1,0MHz

3.9 dBrm1.0MHz
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Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Account Manager: Joe Rohlfes

Model: AR5BXB6 802.11 a/b/g PCI Express Module

Contact:| Michael Green
Spec: FCC 15E,15.247 Class: N/A

Run #3: Out Of Band Spurious Emissions - Antenna Conducted
The antenna gain of the radios integral antenna is 1.45dBi. The EIRP limit is -27dBm/MHz for all out of band signals that do not
fall in restricted bands. A limit of -28.5 dBm was, therefore, used for signals not in restricted bands and close to the intentional
band with the assumption that the antenna gain was equal to 1.45 within 100 MHz of the upper and lower band edges. For
signals removed from the band edge by more than 100MHz, radiated measurements were made (refer to run #6) if the signal
amplitude exceeded -37dBm.

Channel Mode Frequency Range [Highest Spurious Signal
5180 802.11a 30 - 40000 MHz | All below -27dBm eirp
5240 802.11a 30 - 40000 MHz All below -27dBm eirp
5260 802.11a 30 - 40000 MHz | All below -27dBm eirp
5320 802.11a 30 - 40000 MHz All below -27dBm eirp
5200 Turbo 30 - 40000 MHz | All below -27dBm eirp
5290 Turbo 30 - 40000 MHz All below -27dBm eirp

Plots Showing Out-Of-Band Emissions (RBW=VBW=1MHz)

Channel 36 Tx Maode, upper limit {green) = FCC 15E, lower limit (red) = EM 301 893
10.0-
0.o0- —
-10,0-
=
E-ED.D—
1)
E -30.0-
2 -40.0-
=S
-50.0-
_ED.D—WJ& o U
Soo=T T YT : i i e . Vo . v
30 100 1000 10000 40000
Frequency (MHz)
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Client: Atheros Job Number: J59977

T-Log Number:| T60077
Account Manager: Joe Rohlfes

Model: AR5BXB6 802.11 a/b/g PCI Express Module

Contact: Michael Green
Spec: FCC 15E,15.247 Class: N/A

Channel 45 (5240 MHz) Tx Mode, upper limit (green) = FCC 15E, lower limit (red) = EM 301 593

10.0-
0.0
-10.0-

-20.0-

-30.0-

-40,0 -
50.0- w

-60.0-

Amplitude (dBm)

S0 TN ' o ' oy ' -
30 100 1000 10000 00008

Frequency (MHz)

Channel 52 (5260 MHz) Tx Mode, upper limit (areen) = FCC 15E, lawer limit {red) = EM 301 393

10.0-
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-30.0-

-40,0-
-50,0- M

-60.0-

Amplitude (dBm)

o0 TR ek s T A
a0 100 1000 10000 400008

Frequency (MHz)
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EMC Test Data

Client: Atheros

Job Number: J59977

Model: AR5BXB6 802.11 a/b/g PCI Express Module

T-Log Number:| T60077

Account Manager: Joe Rohlfes

Contact: Michael Green

Spec: FCC 15E,15.247

Class: N/A

Channel &4 (5320 MHz) Tx Mode, upper limit (green) = FCC 15E, lower limit (red) = EM 301 593

10.0-
0.0
-10.0-
-20.0-
-30.0-

-40.0 -
-50.0-

Amplitude (dBm)

-60.0-

SO0 T
30 100

1000
Frequency (MHz)

spurious emissions.

Note - as turbo mode has a lower PSD than the 802.11a mode, plots of the 802.11a mode are considere the worst case for
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ZEllott

Client: Atheros Job Number: J59977

T-Log Number:| T60077

Model: AR5BXB6 802.11 a/b/lg PCIE Modul
oce &b’ Xpress Woddle Account Manager: Joe Rohlfes

Contact: Michael Green

Class: n/a

Spec: FCC 15E,15.247

Radiated Emissions 1 - 40GHz (Transmit Mode)
5150 - 5240, 5260 - 5320 and 5725 - 5850 MHz Bands
FCC 15 E / FCC 15.247

Test Specifics
The objective of this test session is to perform engineering evaluation testing of the EUT with respect to
the specification listed above.

Date of Test: 6/16/2005 - 6/21/2005
Test Engineer: Varelas, Birgani, Briggs
Test Location: SVOATS #2, #1

Objective:

Config. Used: #1
Config Change: None
Host Unit Voltage 120V/60Hz

General Test Configuration

The EUT and host laptop were located on the turntable for radiated spurious emissions testing. The EUT was controlled via ART
software that set the EUT to transmit continuously at target power of 18, 1Mb/s for 802.11b mode and 6Mb/s for 802.11a and
802.11g modes.

For radiated emissions testing the measurement antenna was located 3 meters from the EUT, unless stated otherwise.

Ambient Conditions: Temperature: 15°C
Rel. Humidity: 75 %
Summary of Results
Run # Test Performed Limit Pass / Fail Result / Margin
fa-d (5180, 5240, 80?.1 1a (5159 - 5350. M!-Iz) 53.7dBuV/m
5260, 5320) Radiated Spurious Emissions, | FCC Part 15.209/15E |  Pass (485.8pVim) @
' 1-40GHz 10638.7MHz (-0.3dB)
Turbo Mode (5150 - 5350 50.6dBuV/m
2a, b (5200, 5290) MHz) Radiated Spurious | FCC Part 15.209/ 15E | Pass (338.8uVim) @
Emissions, 1 - 40 GHz 5150.0MHz (-3.4dB)
3a, 3b, 3c (5745, | 202118 (5725-5850MH2) | coe ot 45909 51.8dBuVim
5785, 5625) Radiated Spurious Emissions, 15.047 Pass (387.7uVim) @
' 1-40GHz ' 11649.0MHz (-2.2dB)

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

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

T60077.xls

5GHz Band Radiated Emissions

Page 60 of 70



ZEllott

EMC Test Data

weHW L. OFFs

#FLUEM 1dH=

=MW LY. Orec

Method 1, band edge marker delta

RREEE

L . dMHz

JEHH L

Client: Atheros Job Number:| J59977
. T-Log Number: T60077
Model: AR5BXB6 802.11 a/b/g PCI Express Module Account Manager: Joe Rohlfes
Contact:| Michael Green
Spec: FCC 15E,15.247 Class: n/a
Run #1: 802.11a Mode, 5150 - 5350 MHz
Run #1a: Radiated Spurious Emissions. Channel 36 @ 5180 MHz
Fundamental Signal, power level setting = 18 (target power in ART)
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees meters
5175.975| 100.0 V - - AVG 159 2.1 [Fundamental
5175.975| 109.0 V - PK 159 2.1 Fundamental
5176.934 | 97.1 H - AVG 92 1.0  |Fundamental
5176.934 | 106.2 H - PK 92 1.0 |Fundamental
STTEM ZR4B aF=R G2 1T4E ATTEM 33dB HKR 43 BAdE
FL 1@ #dEn L@dR Al LTHHz FL _'-.:' L Hrs ddl H 34 . YEMH=x :
b
| &
Pk B
of ] ; I'|, o ?1: E“ . /.;—JQ’)'
/ I_'ulr'F
START G 1400aGHT STOF 5 LSpa@GHz START & 14aan5H: STOF 5. L0BBoHs

DFHx

ZHF Sd . Bz

Delta Marker - Peak 43.50 dB RB = VB= 1MHz
Delta Marker - Average 52.20 dB RB=1MHz, VB = 10Hz
Band Edge Signal Radiated Field Strength
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments
MHz | dBuV/m{ VH Limit Margin |Pk/QP/Avg| degrees meters
5150.000 | 47.8 V 54.0 6.2 Avg 159 2.1
5147.500 [ 65.5 \ 74.0 -8.5 Pk 159 2.1
~ |For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -
Note - 17 4BmiMHz (~68dBuVim).
Note 2- Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge
" |delta marker measurement.
T60077.xls 5GHz Band Radiated Emissions
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Client:|Atheros Job Number: J59977
T-Log Number:| T60077

Model: AR5BXB6 802.11 a/b/g PCIE Modul

ode ab’s Xpress Woddle Account Manager: Joe Rohlfes
Contact:Michael Green
Spec: FCC 15E,15.247 Class: n/a

Other Spurious Radiated Emissions (#36, 5180 MHz):

27dBm/MHz (~68dBuV/m).

Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees meters
15542.27 | 46.0 V 54.0 -8.1 AVG 20 1.2
10360.75| 58.9 H 68.3 9.4 PK 34 1.4 |Non-restricted (pk reading, avg limit)
10357.20 [ 58.9 V 68.3 -9.5 PK 52 1.4  [Non-restricted (pk reading, avg limit)
15541.70 [ 40.0 H 54.0 -14.0 AVG 35 1.0
15542.27 | 59.7 V 74.0 -14.4 PK 20 1.2
10360.75 | 47.2 H 68.3 -21.1 AVG 34 1.4 [Non-restricted
10357.20 | 47.0 V 68.3 -21.3 AVG 52 1.4 |Non-restricted
15541.70 | 52.0 H 74.0 -22.0 PK 35 1.0
Note 1: For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -

Run #1b: Radiated Spurious Emissions. Channel 48 @ 5240 MHz
Spurious Emissions (ED4 Antenna (Main), Power level 18dBm)

Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees meters
15717.85| 475 \ 54.0 6.5 AVG 21 1.3
15719.33 | 44.0 H 54.0 -10.0 AVG 44 1.0
15717.85| 59.5 \ 74.0 -14.6 PK 21 1.3
15719.33 | 56.1 H 74.0 -17.9 PK 44 1.0
10478.55| 49.5 \ 68.3 -18.8 AVG 340 1.4 |Non-restricted
10481.00 | 47.6 H 68.3 -20.7 AVG 53 1.3 |Non-restricted
10478.55| 64.8 V 68.3 -3.5 PK 340 1.4  [Non-restricted (pk reading, avg limit)
10481.00| 60.9 H 68.3 -14 PK 53 1.3 |Non-restricted (pk reading, avg limit)
~ |For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -
Note - 17 4BmiMHz (~68dBuVim).
T60077.xls 5GHz Band Radiated Emissions
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EMC Test Data

Client;

Atheros

Job Number: J59977

Model:

AR5BXB6 802.11 a/b/g PCI Express Module

T-Log Number:| T60077

Account Manager: Joe Rohlfes

27dBm/MHz (~68dBuV/m).

Contact: Michael Green
Spec: FCC 15E,15.247 Class:n/a
Run #1c: Radiated Spurious Emissions. Channel 52 @ 5260 MHz
Spurious Emissions
Frequency| Level Pol 15.209 / 15E Detector [ Azimuth Height |Comments
MHz [ dBuV/m| V/H Limit Margin |Pk/QP/Avg| degrees | meters
15777.75| 481 V 54.0 -5.9 AVG 20 1.2
1577610 | 43.3 H 54.0 -10.7 AVG 44 1.3
15777.75| 60.1 V 74.0 -13.9 PK 20 1.2
10519.98 [ 51.4 V 68.3 -16.9 AVG 220 1.5  [Partial ambient, Non-restricted
1577610 | 55.7 H 74.0 -18.3 PK 44 1.3
10519.75 | 48.9 H 68.3 -194 AVG 35 1.2 |Partial ambient, Non-restricted
10519.98 | 63.2 V 68.3 -5.1 PK 220 1.5 |Non-restricted (pk reading, avg limit)
10519.75 | 60.7 H 68.3 -1.7 PK 35 1.2 [Non-restricted (pk reading, avg limit)
Note 1- For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -

T60077.xls
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Client: Atheros Job Number: J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/lg PCIE Modul
oce by Xpress Rodde Account Manager: Joe Rohlfes
Contact:| Michael Green
Spec: FCC 15E,15.247 Class: n/a
Run #1d: Radiated Spurious Emissions. High Channel @ 5320 MHz
Fundamental Signal, power level setting = 18 (target power in ART)
Frequency| Level Pol 15.209 / 15E Detector [ Azimuth Height |Comments
MHz [ dBuV/m| V/H Limit Margin |Pk/QP/Avg| degrees | meters
5320.000| 99.7 V - - AVG 50 1.0  [Fundamental
5320.000 | 108.0 V - - PK 50 1.0  |Fundamental
5323.450 | 98.6 H - - AVG 46 1.4  [Fundamental
5323.450 | 107.5 H - - PK 46 1.4 |Fundamental
ATTER 2B aFlER & Sld B T KHedll HFEE S iod |
RL_ 1@, &dEr LB B 27 TEMHz FL 18, B8dBn 1248 -2 . 5BHHz
- aa | |
7 \ T
“.q.'"""‘w- .III — - II|...
Yo, T
iV RN
4
START S 31@EAGH: STOP & 3E@IEGCH= START & 71L0OBGHS STOF BRADGHT
AR 1 BrMEr FLUHIWE 1 HFHz WE SH Bne ERFBE 1. BHHz ELUHK IOAHT SHF E20ns
Method 1, band edge marker delta
Delta Marker - Peak 46.50 dB RB = VB= 1MHz
Delta Marker - Average 53.30 dB RB=1MHz, VB = 10Hz
Band Edge Signal Radiated Field Strength
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments
MHz | dBuV/m{ VH Limit Margin |Pk/QP/Avg| degrees meters
5350.000 | 46.4 V 54.0 -7.6 Avg 210 1.0
5350.700 [ 61.5 \ 74.0 -12.5 Pk 210 1.0
Note 1: For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -
%€ 1 127dBm/MHz (~68dBuV/m).
Note 2- Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge
%% 2 |4elta marker measurement.
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Client: Atheros Job Number:| J59977
. T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/g PCI Express Module Account Manager: Joe Rohlfes
Contact: Michael Green
Spec: FCC 15E,15.247 Class:n/a
Other Spurious Radiated Emissions:
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees meters
10641.55| 45.7 v 54.0 -8.3 AVG 225 1.6
10639.75| 45.1 H 54.0 -8.9 AVG 46 1.4
15959.70 | 44.8 v 54.0 9.2 AVG 360 1.3
15953.80 | 43.6 H 54.0 -10.4 AVG 40 1.4
10639.75| 60.4 H 74.0 -13.6 PK 46 1.4
10641.55| 60.3 V 74.0 -13.8 PK 225 1.6
15959.70 | 57.2 v 74.0 -16.8 PK 360 1.3
15953.80 | 56.4 H 74.0 -17.6 PK 40 14

Note 1:

For emissions in restricted bands, the limit of 15.209 was used. For all other emissions, the limit was set to -
27dBm/MHz (~68dBuV/m).

Radiated Spurious Emissions. Channel 48 @ 5240 MHz
Run #1e: Spurious Emissions using the EBJ antenna
Spurious Emissions (EBJ Antenna, Power level 18, EUT at 5240 MHz)

Frequency| Level Pol 15.209 / 15E Detector [ Azimuth Height |Comments
MHz [ dBuV/m| V/H Limit Margin |Pk/QP/Avg| degrees | meters
15721.77| 46.8 V 54.0 -7.2 AVG 241 1.4
15717.93 | 44.0 H 54.0 -10.0 AVG 261 1.2
10479.78 | 555 \ 68.3 -12.8 AVG 249 1.4 |Non-restricted
15721.77| 58.5 v 74.0 -15.5 PK 241 1.4
15717.93| 56.5 H 74.0 -17.6 PK 261 1.2
10481.52| 47.6 v 68.3 -20.7 AVG 249 1.3 |Non-restricted
10479.78 | 68.3 V 68.3 0.0 PK 249 1.4 |Non-restricted (pk reading, avg limit)
10481.52 | 61.1 V 68.3 -7.2 PK 249 1.3 [Non-restricted (pk reading, avg limit)
Power level 17
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees meters
10481.50 | 54.2 v 68.3 -14.1 AVG 274 1.4 |2nd Harmonic (Aux, 17.0dBm)
10481.50 | 68.5 V 88.3 -19.8 PK 274 1.4 |2nd Harmonic (Aux, 17.0dBm)
EBJ Antenna, Power level 16.5
Frequency| Level Pol 15.209 / 15E Detector [ Azimuth Height |Comments
MHz [ dBuV/m| V/H Limit Margin |Pk/QP/Avg| degrees | meters
10480.22 | 52.8 \ 68.3 -15.5 AVG 248 1.4 |2nd Harmonic (Aux, 16.5dBm)
10481.65| 49.2 H 68.3 -19.1 AVG 338 1.1 |2nd Harmonic (Aux, 16.5dBm)
10480.22 | 64.8 \ 88.3 -23.5 PK 248 1.4 |2nd Harmonic (Aux, 16.5dBm)
10481.65| 62.6 H 88.3 -25.7 PK 338 1.1 |2nd Harmonic (Aux, 16.5dBm)
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% Elliott EMC Test Data
Client: Atheros Job Number: J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/g PCIE Modul
0ce 8’ Xpress Rodde Account Manager: Joe Rohlfes
Contact:| Michael Green
Spec: FCC 15E,15.247 Class:|n/a
Spurious Emissions (EBJ Antenna, Power level 18, EUT at 5320 MHz)
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees meters
10638.69 | 53.7 H 54.0 -0.3 AVG 42 1.0
10638.69 | 64.5 H 74.0 9.5 PK 42 1.0
1063719 | 52.7 V 54.0 -1.3 AVG 53 1.4
10637.19 | 65.1 \ 74.0 -8.9 PK 53 1.4
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Client: Atheros Job Number:| J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/lg PCIE Modul
oce by Xpress Rodde Account Manager: Joe Rohlfes
Contact:| Michael Green
Spec: FCC 15E,15.247 Class: n/a
Run #2: Turbo Mode, 5150 - 5350 MHz
As the PSD for turbo mode is lower than that for 802.11a mode measurements of harmonic signals were considered covered by
the 802.11a mode tests.
Run #2a: Radiated Spurious Emissions. Turbo Channel @ 5200 MHz
Fundamental Signal, power level setting = 18 (target power in ART)
Frequency| Level Pol 15.209 / 15E Detector | Azimuth Height |Comments
MHz | dBuV/m{ VH Limit Margin |Pk/QP/Avg| degrees meters
5201.400| 97.8 V - - AVG 190 2.0  [Fundamental
5201.400 | 106.1 V - PK 190 2.0  [Fundamental
5201.925| 95.0 H - AVG 99 1.0  |Fundamental
5201.925| 103.0 H - PK 99 1.0  [Fundamental
ATTEM H@dB aHER 41 B4d® ATTEM 30dB arkER 4T LT74BE
EL 28 @diin 18d B SH . NAHHz RL Z@. ddEm iBdB EE. 4THHE
e |
- Y ol e s e
,r..;""-/: &= |7 4 Il
o
--"-d-
——— "_.'_-"-
START & 148BAGHZ STOF B Z1OBBGHZ
¥EEM 1 @rHz #UEW L. @FHz SHP 53, @nx START &. 19BRAAGHz TOF B. 2 LORRGHT
wREH 1 BFHz WU Lz SEF FE HEac
Method 1, band edge marker delta
Delta Marker - Peak 41.8 dB RB = VB= 1MHz
Delta Marker - Average 47.20 dB RB=1MHz, VB = 10Hz
Band Edge Signal Radiated Field Strength
Frequency| Level Pol 15.209 / 15E Detector [ Azimuth Height |Comments
MHz [ dBuV/m| V/H Limit Margin |Pk/QP/Avg| degrees | meters
5150.000 | 50.6 V 54.0 -3.4 Avg 159 2.1 [Using first method
5148.000 | 64.3 V 74.0 9.7 Pk 159 2.1 |Using first method
Note 2- Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge
%% 2 |4elta marker measurement.
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% Elliott EMC Test Data
Client: Atheros Job Number: J59977
T-Log Number:| T60077
Model: AR5BXB6 802.11 a/b/g PCIE Modul
oce by Xpress Rodde Account Manager: Joe Rohlfes
Contact:| Michael Green
Spec: FCC 15E,15.247 Class: n/a
Run #2b: Radiated Spurious Emissions. Turbo Channel @ 5290 MHz
Fundamental Signal, power level setting = 18 (target power in ART)
Frequency| Level Pol 15.209 / 15E Detector [ Azimuth Height |Comments
MHz [ dBuV/m| V/H Limit Margin |Pk/QP/Avg| degrees | meters
5276.292 | 95.4 \ - - AVG 180 1.1 |Fundamental
5276.292 | 103.7 v - PK 180 1.1 |Fundamental
5288.133| 95.2 H - AVG 104 1.0  [Fundamental
5288.133 | 103.6 H - PK 104 1.0 |Fundamental
WL 28, odbe I seuB- _ ZEE mEan: ATTEM 2945 40 60 5048
.f'_'“'““‘_"’j“‘"“‘\ - p ol .
l‘!gﬁpéﬂ HiH3 I\ 1 |
FE= d_ d "'q_"_ i L Ilk
b 1 -_H_H
T %‘L“"“ - - —
ETART = ZTODRIGH= STOF I .'.!J;.'L'L- iz ZTERT S FTRPRGH? ST B SARARAGH
#FRA 1 fHHz 4UEK 1| RAHHz SAP S @wne BREE | BiEHE #LiBd L BHE SHP 34 . Paae
Method 1, band edge marker delta (5350 MHz band edge)
Delta Marker - Peak 43.7 dB RB = VB= 1MHz
Delta Marker - Average 50.5 dB RB=1MHz, VB = 10Hz
Band Edge Signal Radiated Field Strength - 5350 MHz
Frequency| Level Pol [ 15.209/15E/LP002 | Detector | Azimuth Height |Comments
MHz [ dBuV/m| V/H Limit Margin |Pk/QP/Avg| degrees | meters
5350.000 [ 44.9 \ 54.0 9.1 AVG 180 1.1
5352.000 [ 60.0 v 74.0 -14.0 PK 180 1.1
Note 2- Band-edge measurement calculated from the fundamental field strength (peak or average) minus the band edge
9% % | delta marker measurement.
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Client: Atheros Job Number: J59977
. T-Log Number: T60077
Model: AR5BXB6 802.11 a/b/g PCI Express Module Account Manager: Joe Rohlfes
Contact:| Michael Green
Spec: FCC 15E,15.247 Class:/n/a
Run #3: 802.11a Mode, 5725 - 5850 MHz, Wistron "EBJ" Main Antenna
Run #3a: Radiated Spurious Emissions. Channel @ 5745 MHz
Fundamental Signal, power level setting = 18 (target power in ART)
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/m|{ VH Limit Margin |Pk/QP/Avg| degrees meters
5739.459 | 99.5 H - - AVG 2 1.0  |Fundamental
5739.459 | 107.9 H PK 2 1.0  [Fundamental
5742.000| 95.8 V AVG 66 1.0  |Fundamental
5742.000 | 104.8 \ PK 66 1.0 |Fundamental
Spurious Emissions
Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees meters
11489.70 | 49.9 H 54.0 -4.1 AVG 50 1.1
11487.75| 47.7 V 54.0 6.3 AVG 304 1.4
11489.70 | 62.0 H 74.0 -12.0 PK 50 1.1
11487.75| 59.7 V 74.0 -14.3 PK 304 1.4
1723340 | 44.0 H - - AVG 41 1.0 [Note 2
1722215 41.3 V AVG 35 1.0  |Note 2
1723340 | 54.7 H - PK 41 1.0 [Note 2
17222.15| 52.6 V - PK 35 1.0 |Note 2
Note 1- For emissions in restricted bands, the limit of 15.209 was used. All other emissions were subject to the limit of -
" |20dBc.
Note 2:  |Emissions more than 20dB below the limit of -20dBc

Run #3b: Radiated Spurious Emissions. Channel @ 5785 MHz

Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters

1157180 51.9 V 54.0 -2.1 AVG 210 1.0
1157490 [ 49.7 H 54.0 4.3 AVG 61 1.4
11571.80 | 63.9 V 74.0 -10.1 PK 210 1.0
1157490 614 H 74.0 -12.6 PK 61 1.4
17363.55 | 42.7 H - - AVG 59 1.2  |Note 2
1736590 [ 41.9 V - AVG 318 10 |Note 2
1736590 [ 54.2 V - PK 318 1.0 |Note 2
17363.55| 54.3 H - PK 59 1.2  |Note 2

Note 1: For emissions in restricted bands, the limit of 15.209 was used. All other emissions were subject to the limit of -
N

Note 2: Emissions more than 20dB below the limit of -20dBc

T60077.xls 5GHz Band Radiated Emissions

Page 69 of 70



.
lf&]_:i]h@[:[ EMC Test Data
Client: Atheros Job Number: J59977
. T-Log Number: T60077
Model: AR5BXB6 802.11 a/b/g PCI Express Module Account Manager: Joe Rohlfes
Contact:| Michael Green
Spec: FCC 15E,15.247 Class:/n/a
Run #3c: Radiated Spurious Emissions. High Channel @ 5825 MHz
Frequency| Level Pol 15.209 / 15.247 Detector | Azimuth Height |Comments
MHz | dBuV/im| v/h Limit Margin |Pk/QP/Avg| degrees meters

11649.05| 51.8 V 54.0 2.2 AVG 209 1.4

11649.65| 494 H 54.0 -4.6 AVG 57 1.7

11649.05| 64.0 V 74.0 -10.0 PK 209 1.4

11649.65| 60.9 H 74.0 -13.1 PK 57 1.7

17474.25| 43.7 H - - AVG 360 1.2 |Note 2

1747750 | 432 \ - AVG 165 1.2 [Note 2

17474.25| 55.6 H - PK 360 1.2 |Note 2

1747750 | 54.6 \ - PK 165 1.2 |Note 2
Note 1: For emissions in restricted bands, the limit of 15.209 was used. All other emissions were subject to the limit of -

ot g
Note 2:  |Emissions more than 20dB below the limit of -20dBc

Run #3d: Radiated Spurious Emissions. Channel @ 5785 MHz - spot check with Wistron ED4 Antenna (Main)
Spurious Emissions (ED4 Antenna (Main), Power level 18dBm)

Frequency| Level Pol 15.209 / 15.247 Detector [ Azimuth Height |Comments
MHz [ dBuV/m| v/h Limit Margin |Pk/QP/Avg| degrees meters

11570.27 | 45.6 V 54.0 -8.4 AVG 232 1.4 |2nd Harmonic (Main, 18.0dBm)
11570.40 | 45.0 H 54.0 9.1 AVG 360 1.4 |2nd Harmonic (Main, 18.0dBm)
11570.27 | 56.5 V 74.0 -17.5 PK 232 1.4 |2nd Harmonic (Main, 18.0dBm)
1157040 | 56.4 H 74.0 -17.6 PK 360 1.4 |2nd Harmonic (Main, 18.0dBm)
17357.25| 423 H - - AVG 247 1.2 |Note 2

17354.18 | 40.3 \ - AVG 360 1.7 |Note 2

17357.25| 54.5 H - PK 247 1.2 |Note 2

17354.18| 515 \ - PK 360 1.7 |Note 2

Note 1- For emissions in restricted bands, the limit of 15.209 was used. All other emissions were subject to the limit of -

" |20dBc.
Note 2:  |Emissions more than 20dB below the limit of -20dBc
T60077.xls 5GHz Band Radiated Emissions
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Radiated Emissions Test Configuration Photographs
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AC Power Line Conducted Emissions Test Configuration Photographs
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EXHIBIT 5: Detailed Photographs of
Atheros Communications, Inc. Model AR5BXB6 802.11 a/b/g PCI Express
ModuleConstruction
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EXHIBIT 6: Operator's Manual for
Atheros Communications, Inc. Model AR5BXB6 802.11 a/b/g PCI Express Module

Provided as a separate document for confidentiaity
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EXHIBIT 7: Block Diagram of
Atheros Communications, Inc. Model AR5BXB6 802.11 a/b/g PCI Express Module

Provided as a separate document for confidentiaity
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EXHIBIT 8: Schematic Diagrams for
Atheros Communications, Inc. Model AR5BXB6 802.11 a/b/g PCI Express Module

Provided as a separate document for confidentiaity

File R60260 Exhibit Page 8 of 16 Pages



Elliott Laboratories, Inc. -- EMC Department Test Report
Report Date: June 29, 2005

EXHIBIT 9: Operational Description
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MPE Calculations

The device is not a portable device (i.e. intended to be worn on the body or be hand-
held), so it is classified as being either a mobile device or afixed mounted device. The
OEM installationrequires a minimum separation distance of at least 20cm, consistent
with this classification.

FCC part 1.1310, Table 1 limits the power density for uncontrolled exposure. The power
density, Py (mW/cnt ) calculated from the maximum EIRP, P, (mW) and the distance, d
(m), between the transmitting antenna and the closest person, can be calculated using:

Pa= P /(4 pd?)

Frequency II\_/:EE[ (F?gf/\r/)g: ArI:/tI:;(ﬁa EIRP Pd at 2002m W[r:jesrfr;’cde:
mwicmd | (mw) | Gain@si) | (™MW | (MWem) T cm)
P 1.00 é,ge%% 3.6 436.5 0.09 5.9
522;‘5@,32 1.00 éf‘e{a'lf) 5.3 478.6 0.10 6.2
a0 10 Lo | Pl 5©) 5.6 147.9 0.03 3.4

Tablel MPE Calculations- Atheros M odule

As shown in the calculations above, the power density 20cm from the device is below the
maximum permitted level for uncontrolled exposure.

The device may be collocated with a BluetoothO module (FCC ID: MCLJ07H081). The

FCC application for this device states the maximum conducted output power to be
3.09mW and the maximum antenna gain to be 2.0 dBi. The calculation for the power
density from this device is given below:

Frequency MPE Limit ggf/sg: Ar':/tlszﬁa EIRP Pd at 20cm Wlaiesrt:r;cde_
(mWIem2) | (mw) Gain (i) | (™MW | (mWiem2) | T em)
2402to
2480 MHz 1.00 3.1 2.0 4.9 0.0010 0.6

Table2 MPE Calculation - Bluetooth Module

As the power density at 20cm from the BluetoothO module is significantly below that
from the Atheros module, the MPE calculations in table 1 are not affected and the rf
exposure requirements are still met when the Atheros and Bluetooth modules are co-

|ocated
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Atheros Communications, Inc.

FCCID: PPD-AR5BXB6

Request for transmitter modular approval

Trangmitter Module Characteristics

Item Requirements EUT
1 Have its own RF shidding Deviceisequipped with
Metal shielding to cover
RF section. Refer to
external photos

2 Have buffered modulation/dataiinputs (if such All inputsto the modules
inputs are provided), are buffered through logic

Or microprocessor inputs.

3 Have it own power supply regulation The transmitter has

its own power supply
regulator.

4 Meet the antenna requirements of Section Deviceisequipped with
15.203 unique antenna ( u.FL (v)-

LP-040) connector. Refer
to external photos

5 Be tested in a stand-aone configuration, i.e,, the Device was tested outside
antenna, AC or DC power and data i nput/output thelaptop for modular
lines must be connected to the module but, the approval. Refer to setup
module must not be ingde another case during photos.
testing

6 Be labeled with its own FCC ID number, and if Two proposed FCC ID
the FCC ID is not visble when the module is label format areincluded
ingalled insde another device, then the outsde in thefiling. One of label
of the device into which the module isingtdled isto be placed on the
must dso display alabd referring to the module and the other
enclosed module. label isto be placed on the

outside of system. Refer to
FCC ID labd format and
location file.

7 The modular transmitter is manufactured so that Refer to “User’s Guide”
the user cannat influence the operation of the Exhibit
trangmitter that will operate outside of the scope
of the regulations.

8 Address compliance with the Commission's RF Transmitter meets

exposure limitsin Sections 1.1310 and 2.1093.
In addition, spread spectrum transmitters
operating under Section 15.247 are required to
address RF exposure compliance in accordance
with Section 15.247(b)(4).

MPE calculations
of 47 CFR 1.1307(b)(1).
Refer to MPE sections of
test reports
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