= (CS

FCC CFR47 PART 15 SUBPART C
CERTIFICATION
TEST REPORT

FOR
802.11b/g PCIExpress Minicard
MODEL NUMBER: AR5BXB63
FCC ID: PPD-AR5BXB63
REPORT NUMBER: 06U10459-1
ISSUE DATE: JULY 26, 2006
Prepared for
ATHEROS COMMUNICATIONS, INC.
5480 GREAT AMERICA PARKWAY
SANTA CLARA, CA 95054, USA
Prepared by
COMPLIANCE CERTIFICATION SERVICES
561F MONTEREY ROAD
MORGAN HILL, CA 95037, USA

TEL: (408) 463-0885
FAX: (408) 463-0888

NUY5)

LAB CODE:200065-0



REPORT NO: 06U10459-1 DATE: JULY 26, 2006

EUT: 802.11 PCIExpress Minicar F ID: PPD-ARSBXB
Revision History
Issue
Rev. Date Revisions Revised By
- 7/26/06 Initial Issue MH
Page 2 of 87

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888

This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 06U10459-1 DATE: JULY 26, 2006

EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB
TABLE OF CONTENTS
1. ATTESTATION OF TEST RESULTS 4
2. TEST METHODOLOGY 5
3. FACILITIES AND ACCREDITATION 5
4. CALIBRATION AND UNCERTAINTY 5
4.1. MEASURING INSTRUMENT CALIBRATION .........ccccoiiiiiiiiiiiieeee et 5
4.2, MEASUREMENT UNCERTAINTY .....ccooiiiieie ettt ettt 5
5. EQUIPMENT UNDER TEST 6
5.1, DESCRIPTION OF EUT .....c.uoooiiiiie ettt ettt tae e e s 6
5.2, MAXIMUM QUTPUT POWER ......couoeiieee ettt ettt 6
5.3. DESCRIPTION OF AVAILABLE ANTENNAS ........ccciiiiitieeteeeee ettt 6
5.4, SOFTWARE AND FIRMWARE ..........ooooiiaie ettt ettt 6
5.5. WORST-CASE CONFIGURATION AND MODE............ccoomiiiiaiiaiieaeeeeee e 6
5.6.  DESCRIPTION OF TEST SETUP ......cccoooiiiiiiiiet ettt ettt 7
6. TEST AND MEASUREMENT EQUIPMENT 9
7.  LIMITS AND RESULTS .uuuiiiiviiniticssnnissnnesssiesssssssssissssssssssissessossssssssssessssssssssosssssssassssssssssnsssssssese 10
7.1.  CHANNEL TESTS FOR THE 2400 TO 2483.5 MHz BAND .........cccocooviiiiiiiiiiiiiieee e, 10
7.1.1. 6 AB BANDWIDTH ......ooiciiiiieiieiiecie ettt ettt sre st esse e seessaessaesssessseessaessaesseesanenns 10
7.1.2. 99% BANDWIDTH.......oiiiiiii ettt et ettt e st eesbee e sbee e 17
7.1.3. PEAK OUTPUT POWER ..ottt ettt 24
7.1.4. AVERAGE POWER ...ttt ettt ettt et e e esaaesnsaeesnsee s 32
7.1.5. PEAK POWER SPECTRAL DENSITY ...ttt ettt 33
7.1.6. CONDUCTED SPURIOUS EMISSIONS. ... .ottt ettt 40
7.2.  MAXIMUM PERMISSIBLE EXPOSURE ........ccccooooiiiiiiiiiiiiie ettt 53
7.3, RADIATED EMISSIONS.........oooooiiiiie ettt ettt ettt e taeesabaeenae e e 56
7.3.1. TRANSMITTER RADIATED SPURIOUS EMISSIONS ......cooiiiiiiiiiiiieereeeieeeieee 56
7.3.2. TRANSMITTER ABOVE 1 GHz FOR 2400 TO 2483.5 MHzZ BAND ........ccccceeviiiiane 59
7.3.3. WORST-CASE RADIATED EMISSIONS BELOW 1 GHzZ.......oovviiiiiiiiieeeeeeeee 77
7.4.  POWERLINE CONDUCTED EMISSIONS .....c.oooiiiiiieee ettt 79
8. SETUP PHOTOS........... . 83
Page 3 of 87
COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888

This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

1. ATTESTATION OF TEST RESULTS

COMPANY NAME: ATHEROS COMMUNICATIONS, INC.
5480 Great America Parkway
Santa Clara, CA 95054, USA

EUT DESCRIPTION: 802.11b/g PCle Minicard
MODEL: AR5SBXB63

SERIAL NUMBER: XB63-022-L0071

DATE TESTED: JULY 21-23, 2006

APPLICABLE STANDARDS
STANDARD TEST RESULTS
FCC PART 15 SUBPART C NO NON-COMPLIANCE NOTED

Compliance Certification Services, Inc. tested the above equipment in accordance with the requirements
set forth in the above standards. The test results show that the equipment tested is capable of
demonstrating compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the conditions and
modes of operation as described herein. This document may not be altered or revised in any way
unless done so by Compliance Certification Services and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by Compliance Certification Services will
constitute fraud and shall nullify the document. No part of this report may be used to claim product
certification, approval, or endorsement by NVLAP, NIST, or any government agency.

Approved & Released For CCS By: Tested By:

4 Sy

MIKE HECKROTTE CHIN PANG
ENGINEERING MANAGER EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES

Page 4 of 87

COMPLIANCE CERTIFICATION SERVICES DOCUMENT NO: CCSUP4031A
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA TEL: (408) 463-0885 FAX: (408) 463-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 06U10459-1 DATE: JULY 26, 2006
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC CFR 47
Part 2 and FCC CFR 47 Part 15.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 561F Monterey Road, Morgan
Hill, California, USA. The sites are constructed in conformance with the requirements of ANSI C63.4,
ANSI C63.7 and CISPR Publication 22. All receiving equipment conforms to CISPR Publication 16-1,
“Radio Interference Measuring Apparatus and Measurement Methods.”

CCS is accredited by NVLAP, Laboratory Code 200065-0. The full scope of accreditation can be viewed
at http://www.ccsemc.com.

4. CALIBRATION AND UNCERTAINTY

41. MEASURING INSTRUMENT CALIBRATION

The measuring equipment utilized to perform the tests documented in this report has been calibrated in
accordance with the manufacturer's recommendations, and is traceable to recognized national standards.

4.2. MEASUREMENT UNCERTAINTY

Where relevant, the following measurement uncertainty levels have been estimated for tests performed on
the apparatus:

PARAMETER UNCERTAINTY
Radiated Emission, 30 to 200 MHz +/-3.3 dB
Radiated Emission, 200 to 1000 MHz +4.5/-2.9 dB
Radiated Emission, 1000 to 2000 MHz +4.5/-2.9 dB
Power Line Conducted Emission +/-2.9 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an 802.11b/g transceiver with a PCIExpress Minicard interface.

5.2. MAXIMUM OUTPUT POWER
The transmitter has a maximum peak conducted output power as follows:

2400 to 2483.5 MHz Authorized Band

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 23.97 249.46
2412 - 2462 802.11¢g 26.99 500.03

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes two PIFA antennas for Transmit / Receive diversity with a maximum gain of 3.62 dBi.

5.4. SOFTWARE AND FIRMWARE

The EUT driver software installed in the host support equipment during testing was AR5002, ANWI
Diagnostic Kernel Drive.

The test utility software used during testing was Art Software Revision 5.3 Build #25 .

5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case channel is determined as the channel with the highest output power. The highest measured
output power was at 2412MHz. for b mode and 2437MHz for g mode.

The worst-case data rate for this channel is determined to be 1Mb/s for b mode and 6Mb/s for g mode,
based on previous experience with Atheros 802.11 WLAN product design architectures.
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCC ID
Laptop IBM Thinkpad T43 L3-CA477 DoC
AC Adapter IBM 92P1020 11S92P1020Z21Z9RM64478]  |DoC
/O CABLES
I/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports

1 AC 1{US 115V Un-shielded 2m NA

2 DC 1{DC Un-shielded 2m NA
TEST SETUP

The EUT is controlled by a host laptop computer via a PCIExpress Minicard extender board during the
tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

Extended Card

N LAPTOP

AC Adapter

115AC 60Hz
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REPORT NO: 06U10459-1
EUT: 802.11 PCIExpr

Minicar

6. TEST AND MEASUREMENT EQUIPMENT

DATE: JULY 26, 2006
FCCID: PPD-ARSBXB

The following test and measurement equipment was utilized for the tests documented in this report:

TEST EQUIPMENT LIST

Description Manufacturer Model Serial Number Cal Due
Antenna, Horn 1 ~ 18 GHz EMCO 3115 2238 4/22/2007
Preamplifier, 1 ~ 26.5 GHz Agilent / HP 8449B 3008A00561 10/3/2007
EMI Receiver, 9 kHz ~ 2.9 GHz Agilent / HP 8542E 3942A00286 2/4/2007
RF Filter Section Agilent / HP 85420E 3705A00256 2/4/2007
Antenna, Bilog 30 MHz ~ 2 Ghz Sunol Sciences |JB1 A121003 9/3/2006
EMI Test Receiver R&S ESHS 20 827129/006 6/3/2007
LISN, 10 kHz ~ 30 MHz FCC LISN-50/250-25-2 {2023 8/30/2006
Peak / Average Power Sensor Agilent E9327A US40440755 12/2/2007
Peak Power Meter Agilent / HP E4416A GB41291160 12/2/2007
Spectrum Analyzer 3 Hz ~ 44 GHz [Agilent / HP E4446A US42510266 10/19/2006
2.4GHz Reject Filter MicrTronic HP CNR
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REPORT NO: 06U10459-1
EUT: 802.11 PCIExpr

DATE: JULY 26, 2006

Minicar FCCID: PPD-ARSBXB

7. LIMITS AND RESULTS

7.1. CHANNEL TESTS FOR THE 2400 TO 2483.5 MHz BAND

7.1.1. 6 dB BANDWIDTH

LIMIT

§15.247 (a) (2) For direct sequence systems, the minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the VBW is
set to 300 kHz. The sweep time is coupled.

RESULTS

No non-compliance noted:

802.11b Mode

Channel | Frequency | 6 dB Bandwidth Minimum Limit | Margin
(MHz) (kHz) (kHz) (kHz)
Low 2412 12000 500 11500
Middle 2437 12000 500 11500
High 2462 12000 500 11500
802.11g Mode
Channel | Frequency | 6 dB Bandwidth Minimum Limit | Margin
(MHz) (kHz) (kHz) (kHz)
Low 2412 16430 500 15930
Middle 2437 16430 500 15930
High 2462 16300 500 15800
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Minicar FCCID: PPD-ARSBXB

6 DB BANDWIDTH (802.11b MODE)

6 DB BANDWIDTH LOW CH (802.11b mode)
we o Agilent T

A Mki1 12.00 MHz
0.01dB
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Select Marker
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Rel 30 dBm Atten 30 dB

Naormal

'1.,JrILJ'1.-.J"LJI.I"‘II'I,..FI‘J]I, .IIII“'Jrl |

LT i Pr gy -

Deta

Deta Pair
ITracking Rel)
Ref A

Span Pair
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Cif
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Sweep 20 ms (601 pis)

#VBW 300 kHz

Capyright 2005 Agilent Technalogies
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6 DB BANDWIDTH MID CH (802.11b mode)

T Marker

A Mkl 12.00 MHz
Rel 30 dBm Atten 30 dB REEPCI Select Marker

bt
w l“J'. R

Deta Pair
iTracking Rel)
Ref .

Marker A
swp 12.000000 MHz
-0.33dB

Center 2.437 00 GHz Span 20 MHz
#iRes BW 100 kHz #VBW 300 kHz Sweep 20 ms (601 pts)

Copyright : 5 Agilent Technologies
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EUT: 802.11b/g PCIExpress Minicar

6 DB BANDWIDTH HIGH CH (802.11b mode)
I Agilent

A Mki1 12.00 MHz
0.53dB
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Capyright 2005 Agilent Technalogies
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6 DB BANDWIDTH (802.11q MODE)

6 DB BANDWIDTH LOW CH (802.11g mode)
- Agilent 19:03-42 Jul 21, 2006 Marker

A Mkr1 16.43 MHz

Rel 20 dBm Atten 20 dB -0.18 dB 189"9;‘ Maa’ker4

Deta

Deta Pair
ITracking Ret)
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-0.18 dB
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#Res BW 100 kHz #VBW 300 kHz Sweep 20 ms (601 pis)

Capyright 2005 Agilent Technalogies
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6 DB BANDWIDTH MID CH (802.11g mode)
Agilent 19:04:40 Jul 21, 2006 T Marker

AMk1 16.43 MHz
Rel 20 dBm Atten 20 dB RXEPCI Select Marker

Deta Pair
iTracking Rel)
Ref A

Span

Center 2.462 00 GHz Span 20 MHz
#iRes BW 100 kHz #VBW 300 kHz Sweep 20 ms (601 pts)

Printer not
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6 DB BANDWIDTH HIGH CH (802.11g mode)
s Agilent 19:05:38 Jul 21, 2008

A Mki1 16.30 MHz
0.31dB

Rel 20 dBm Atten 20 dB

Center 2.437 00 GHz

#Res BW 100 kHz #VBW 300 kHz
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7.1.2. 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of the 99 %
bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The spectrum analyzer
internal 99% bandwidth function is utilized.

RESULTS

No non-compliance noted:

802.11b Mode
Channel | Frequency | 99% Bandwidth

(MHz) (MHz)

Low 2412 15.7502
Middle 2437 15.7922
High 2462 15.7615

802.11g Mode
Channel | Frequency | 99% Bandwidth

(MHz) (MHz)
Low 2412 16.5581
Middle 2437 16.5096
High 2462 16.5177
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EUT: 802.11b/g PCIExpress Minicar

99% BANDWIDTH (802.11b MODE)

99% BANDWIDTH LOW CH (802.11b mode)
we o Agilent

Ch Freq 2.412 GHz
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DATE: JULY 26, 2006
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Copyright 2000-2005 Agilent Techna
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EUT: 802.11b/g PCIExpress Minicar

99% BANDWIDTH MID CH (802.11b mode)
e Agilent

Ch Freq 2437 GHz

Occupied Bandwidth

Atien 20 dB
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Copyright 2000-2005 Agilent Technologies
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EUT: 802.11b/g PCIExpress Minicar
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EUT: 802.11b/g PCIExpress Minicar

99% BANDWIDTH (802.11q MODE)

99% BANDWIDTH LOW CH (802.11g mode)
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EUT: 802.11b/g PCIExpress Minicar

99% BANDWIDTH MID CH (802.11g mode)
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

7.1.3. PEAK OUTPUT POWER

PEAK POWER LIMIT

§15.247 (b) The maximum peak output power of the intentional radiator shall not exceed the following:

§15.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz , and
5725-5850 MHz bands: 1 watt.

§15.247 (b) (3) For systems using digital modulation in the 902-928 MHz, 2400-2483.5 MHz , and
5725-5850 MHz bands: 1 watt. As an alternative to a peak power measurement, compliance with the one
Watt limit can be based on a measurement of the maximum conducted output power. Maximum
Conducted Output Power is defined as the total transmit power delivered to all antennas and antenna
elements averaged across all symbols in the signaling alphabet when the transmitter is operating at its
maximum power control level. Power must be summed across all antennas and antenna elements. The
average must not include any time intervals during which the transmitter is off or is transmitting at a
reduced power level. If multiple modes of operation are possible (e.g., alternative modulation methods),
the maximum conducted output power is the highest total transmit power occurring in any mode.

§15.247 (b) (4) (i) Systems operating in the 2400-2483.5 MHz band that are used exclusively for fixed,
point-to-point operations may employ transmitting antennas with directional gain greater than 6 dBi
provided the maximum peak output power of the intentional radiator is reduced by 1 dB for every 3 dB
that the directional gain of the antenna exceeds 6 dBi.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer and the analyzer’s internal channel power
integration function is used to integrate the power over a bandwidth greater than or equal to the 99%
bandwidth.
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The maximum antenna gain is 3.62 dBi for other than fixed, point-to-point operations, therefore the limit

1s 30 dBm.

No non-compliance noted:

802.11b Mode

Channel | Frequency | Peak Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 23.97 30 -6.03
Middle 2437 23.77 30 -6.23
High 2462 23.92 30 -6.08
802.11g Mode
Channel | Frequency | Peak Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 23.91 30 -6.09
Middle 2437 26.99 30 -3.01
High 2462 23.96 30 -6.04
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REPORT NO: 06U10459-1
EUT: 802.11 PCIExpr

DATE: JULY 26, 2006

Minicar FCCID: PPD-ARSBXB

7.1.4. AVERAGE POWER

AVERAGE POWER LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

No non-compliance noted:

The cable assembly insertion loss of 10.75 dB (including 10 dB pad and 0.75 dB cable) was entered as an
offset in the power meter to allow for direct reading of power.

802.11b Mode

Channel | Frequency Power
(MHz) (dBm)
Low 2412 20.60
Middle 2437 20.60
High 2462 20.90
802.11g Mode
Channel | Frequency Power
(MHz) (dBm)
Low 2412 17.50
Middle 2437 20.70
High 2462 17.50
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

7.1.5. PEAK POWER SPECTRAL DENSITY

LIMIT

§15.247 (d) For direct sequence systems, the peak power spectral density conducted from the intentional
radiator to the antenna shall not be greater than 8 dBm in any 3 kHz band during any time interval of
continuous transmission.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer, the maximum level in a 3 kHz bandwidth is
measured with the spectrum analyzer using RBW = 3 kHz and VBW > 3 kHz, sweep time = span / 3 kHz,
and video averaging is turned off. The PPSD is the highest level found across the emission in any 3 kHz
band.

RESULTS
No non-compliance noted:

802.11b Mode

Channel | Frequency | PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 -1.90 8 -9.90
Middle 2437 -2.25 8 -10.25
High 2462 -2.20 8 -10.20

802.11g Mode
Channel | Frequency | PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)

Low 2412 -7.48 8 -15.48
Middle 2437 -3.48 8 -11.48
High 2462 -6.51 8 -14.51
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PEAK POWER SPECTRAL DENSITY (802.11g MODE)
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

7.1.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

§15.247 (c) In any 100 kHz bandwidth outside the frequency band in which the spread spectrum
intentional radiator is operating, the radio frequency power that is produced by the intentional radiator
shall be at least 20 dB below that in the 100 kHz bandwidth within the band that contains the highest level
of the desired power, based on either an RF conducted or a radiated measurement. Attenuation below the
general limits specified in §15.209(a) is not required. In addition, radiated emissions which fall in the
restricted bands, as defined in§15.205(a), must also comply with the radiated emission limits specified in
§15.209(a) (see §15.205(c)).

Conducted power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to 100 kHz.
The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels.

RESULTS

No non-compliance noted:
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SPURIOUS EMISSIONS, MID CHANNEL (802.11b MODE)
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SPURIOUS EMISSIONS, HIGH CHANNEL (802.11b MODE)
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SPURIOUS EMISSIONS, LOW CHANNEL (802.11g MODE)

LOW CH BANDEDGE (802.11g mode)
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SPURIOUS EMISSIONS, MID CHANNEL (802.11g MODE)
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HIGH CH SPURIOUS (802.11g mode)
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

7.2, MAXIMUM PERMISSIBLE EXPOSURE

LIMITS

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of human
exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case of portable
devices which shall be evaluated according to the provisions of §2.1093 of this chapter.

TABLE 1—LIMITS FOR MAXIMUM FPERMISSIELE EXPOSURE (MPE])

. Electric fisld Magnetic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i ema) iminutzs)
[A) Limits for Occupational/Controlled Exposures
614 1.63 *{100) 4]
18427 4894 (9002} 4]
61.4 0163 1.0 3]
5 i
{E} Limits for General Population/Uncontrelled Exposure
O3134 614 1.63 *(100) 20
T3 e a4 7 2.19F 1807 a0
TABLE 1—LIMITS FOR MAXIMUKM PERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnetic fiskd o . . :
Frequency rangs Power dansity Avaraging time
iMHz) strength strength ity fas iminutzs)
A0=200 e 75 0073 0.2 a0
TB00=TD0,000 e | e | e 1.0 20

f=frequency in MHz

* = Plana-wawve aquivalant power density

NGTE 1 T2 TaBLE 1: Occupational/controlled limits apply in situations in which persons are exposed as a consequence of their
employment provided those persons are fulli,' aware of the potential for exposure and can exemcise conirol over their exposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he o she is made aware of the potential for exposurs,

MNOTE 2 TO TABLE 1. General populationfuncontrolled exposures apply in situations in which the general public may be ax-
pomed, orin which persans that are exposed as a conssquence of their employment may not be fully awars of the potential for
exposure or can not exerciss control over their axposurs.
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006

EUT: 802.11 PCIExpress Minicar F ID: PPD-ARSBXB
CALCULATIONS
Given
E=V3@0*P*G)/d
and
S=E~2/3770
where

E = Field Strength in Volts/meter

P = Power in Watts

G = Numeric antenna gain

d = Distance in meters

S = Power Density in milliwatts/square centimeter

Combining equations yields:
S= B0*P*G)/ (3770 * (d " 2))

Changing to units of Power to mW and Distance to cm, using:
P (W)=P (mW)/ 1000 and
d (m)=d (cm)/ 100

and substituting the logarithmic form of power and gain using:
P (mW)=10" (P (dBm)/ 10) and
G (numeric) = 10 ~ (G (dBi) / 10)

yields
S=0.0795* 10~ ((P + G) / 10) / (d"2)
where
d = MPE distance in cm
P = Power in dBm
G = Antenna Gain in dBi
S = Power Density Limit in mW/cm”2
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

LIMITS

From §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm"2

RESULTS

No non-compliance noted:

Mode MPE Output Antenna Power
Distance Power Gain Density
(cm) (dBm) (dBi) (mW/cm”2)
802.11b 20.0 23.97 3.62 0.11
802.11g 20.0 26.99 3.62 0.23

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if
calculations indicate that the MPE distance would be less.
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REPORT NO: 06U10459-1

EUT: 802.11 PCIExpr

Minicar

7.3. RADIATED EMISSIONS

F

7.3.1. TRANSMITTER RADIATED SPURIOUS EMISSIONS

LIMITS

DATE: JULY 26, 2006
ID: PPD-ARSBXB

§15.205 (a) Except as shown in paragraph (d) of this section, only spurious emissions are permitted in any
of the frequency bands listed below:

13.36 - 13.41

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 -410 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
417725 -4.17775 37.5-38.25 1435 -1626.5 9.0-9.2
4.20725 -4.20775 73 -74.6 1645.5 - 1646.5 93-95
6.215-6.218 74.8 -75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 -1722.2 13.25-134
6.31175-6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - 8.38675 156.7 - 156.9 2655 -2900 22.01 -23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29 -12.293 167.72 - 173.2 3332 -3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-3354 3600 - 4400 (2)

! Until February 1, 1999, this restricted band shall be 0.490-0.510 MHz.

2 Above 38.6

§15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing within
these frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or
less than 1000 MHz, compliance with the limits in Section 15.209 shall be demonstrated using
measurement instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz, compliance
with the emission limits in Section 15.209 shall be demonstrated based on the average value of the
measured emissions. The provisions in Section 15.35 apply to these measurements.
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

§15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall
not exceed the field strength levels specified in the following table:

Frequency Field Strength Measurement Distance
(MHz) (microvolts/meter) (meters)

30-88 100 ** 3

88-216 150 ** 3

216 - 960 200 ** 3

Above 960 500 3

** Except as provided in paragraph (g), fundamental emissions from intentional radiators operating under
this Section shall not be located in the frequency bands 54-72 MHz, 76-88 MHz, 174-216 MHz or
470-806 MHz. However, operation within these frequency bands is permitted under other sections of this
Part, e.g., Sections 15.231 and 15.241.

§15.209 (b) In the emission table above, the tighter limit applies at the band edges.
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

TEST PROCEDURE

The EUT is placed on a non-conducting table 80 cm above the ground plane. The antenna to EUT
distance is 3 meters. The EUT is configured in accordance with ANSI C63.4. The EUT is set to transmit in
a continuous mode.

For measurements below 1 GHz the resolution bandwidth is set to 100 kHz for peak detection
measurements or 120 kHz for quasi-peak detection measurements. Peak detection is used unless
otherwise noted as quasi-peak.

For measurements above 1 GHz the resolution bandwidth is set to 1 MHz, then the video bandwidth is set
to 1 MHz for peak measurements and 10 Hz for average measurements.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in the 2.4 GHz band.

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest, middle, and
highest channels in each 5 GHz band.

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.
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7.3.2. TRANSMITTER ABOVE 1 GHz FOR 2400 TO 2483.5 MHz BAND

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Horizontal)
e Agilent : T | Peak Search
Mkr1 2.385 60 GHz
Rel 107 dBypV #Atten 0 dB 58.39 dBpV Next Peak

Next Pk Rigrt

Next Pk Lelt

1

dBpV
Lghv

L L DAY W PN YT SR R "*‘*‘"—-‘--«“x1'i-*\--‘h».*.-"'g"*“'""' Min Search

V1 52

81 FC Pk-Pk Search
AA

alf):

FTun Mkr € CF

Swp

Star! 2.310 00 GHz Stop 2.390 00 GHz 1'”1?;‘9

#Res BW 1 MHz #VBW 1 MHz Sweep 20 ms (601 pis)
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LOW CH RESTRICTED, AVG (802.11b mode, Horizontal)
T | Peak Search

Mkr1 2.380 00 GHz
Rel 107 dBpV #Atlen 0 dB 48.52 dBpV Next Peak

Next Pk Rigrt

Next Pk Leit

Min Search

Pk-Pk Search

Mkr € CF

Mare
1c2

Start 2.310 00 GHz Stop 2.390 00 GHz |
#iRes BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pis)
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RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Vertical)
e Agilent R T | Peak Seaich
Mkr1 2.320 27 GHz
Rel 107 dBpV #Atten 0 dB 57.09 dBuV Mext Peak

Next Pk Rigrt
Next Pk Leit

Min Search

LgAy e Pt T s e e b s
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Star1 2.310 00 GHz Stop 2.390 00 GHz 1'“:?;‘9

#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)
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LOW CH RESTRICTED, AVG (802.11b mode, Vertical)

Rel 107 dBpV

Center 2.350 00 GHz
#iRes BW 1 MHz

Copyright :

#Atlen 0 dB

#VBW 10 Hz

3 Agilent Technologies

T

Mkr1 2.325 60 GHz
45.15 dBpV

Span 80 MHz
Sweep 6.238 s (601 pis)
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RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Horizontal)
e Agilent . T | Peak Search
Mki1 2.484 02 GHz
Rel 107 dBpV #Atten 0 dB 58.12 dBuV Mext Peak
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HIGH CH RESTRICTED, AVG (802.11b mode, Horizontal)
T | Peak Search

Mkr1 2.483 50 GHz
Rel 107 dBpV #Atlen 0 dB 45.86 dBpV Next Peak

Next Pk Rigrt

Next Pk Leit

Min Search

Pk-Pk Search

Mkr € CF

Mare
1c2

Start 2.483 50 GHz Stop 2.500 00 GHz |
#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pis)
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RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Vertical)
e Agilent . R T | Peak Search
Mki1 2.483 61 GHz
Rel 107 dBpV #Atten 0 dB 57.16 dBuV Mext Peak
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

HIGH CH RESTRICTED, AVG (802.11b mode, Vertical)
T Peak Search

Mkr1 2.483 50 GHz
Rel 107 dBpV #Atlen 0 dB 45.17 dBpV Next Peak

Next Pk Rigrt

Next Pk Leit

Min Search

Pk-Pk Search

Mkr € CF

Mare
1c2

Start 2.483 50 GHz Stop 2.500 00 GHz |
#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pis)

Copyright : 3 Agilent Technologies
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

HARMONICS AND SPURIOUS EMISSIONS (b MODE)

High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Company:Atheros

Project #:06010459

Date:7/21/2006

Test Engineer:Chin Pang

Configuration:EUT/Laptop

Mode:TX, b mode

Average Power Meter: Low = 20 dBm, Mid = 20 dBm. High = 20dBm

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer1-2EGHz‘ Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

|Tsu; S/N: 2238 @3m j |T145Agi|ent3008f-\005!j ‘ j | j | FCC 15.205 j

Hi Frequency Cables

2 foot cable 3 foot cable ‘ 12 foot cable ‘ HPE ‘ RejectFilter Peak Measurements

| RBW=VBW=1MHz
- Chin 197 v ‘ Chin 200354001 j ‘ j R_001 - Average Measurements
RBW=1MHz ;: VBW=10Hz

538001
f Dist | Read Pk {Read Avg.. AF | CL ; Amp D Corr Fltr ; Peak Avg | PkLim :AvgLim: Pk Mar: Avg Mar Notes
GHz | (m) dBaV dBuV dB/m: dB dB dB dB | dBuV/m: dBuV/m | dBuV/m | dBuV/m (VIH)
Low Ch, 2412MHz
4.824 3.0 50.6 42.4 J - -34.8 0.0 0.0 52.0 43.8 74 54 . X v
4.824 3.0 51.4 44.0 J . -34.8 ! L 52.8 454 74 54

Mid h, 2437MHzC:
4.874 3.0
7311 a0
4.874 3.0
7.311 3.0

High Ch, 2462MHz
4.924 3.0
7.386 3.0
4.024 a0
7.386 3.0

Rev.5.16
Note: No other emissions were detected above the svstem noise floor.

Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

RESTRICTED BANDEDGE (q MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Horizontal)
i Agilent T | Peak Search
Mkr1 2.389 33 GHz
Rel 107 dByV #Atten 0 dB 70.63 dBuV Next Peak

Next Pk Rigrt

= Next Pk Lelt
|

i
#‘M""

dBpV ih I .
] ket i
LoAy -.f*#‘A“.f._..!|“-‘if“.l‘-"|"ﬂ"‘~,-\r"-'I‘-r\VuA\1'lJ%‘.-|.*I-.|"-.u1__._-1ql,&.-‘.L_qr'.-v-|I'\"r.\‘““'ﬂﬂ"lﬂ“n“ﬁf"‘l A ri'\"'-"“h I! Min Search

V1 52

S3 FC Pk-Pk Search
AA

aff):

FTun Mkr € CF

Swp

Star1 2.310 00 GHz Stop 2.390 00 GHz 1'“:?;‘9

#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)

Capyright 3 Agilent Technologies
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

LOW CH RESTRICTED, AVG (802.11g mode, Horizontal)
T | Peak Search

Mkr1 2.380 00 GHz
Rel 107 dBpV #Atlen 0 dB 53.44 dBpV Next Peak

Next Pk Rigrt

Next Pk Leit

Min Search

Pk-Pk Search

Mkr € CF

Mare
1c2

Start 2.310 00 GHz Stop 2.390 00 GHz |
#iRes BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pis)

Copyright : 3 Agilent Technologies
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Vertical)
e Agilent . T | Peak Search
Mki1 2.389 60 GHz
Rel 107 dBpV #Atten 0 dB 67.28 dBuV Mext Peak

Next Pk Rigrt
Next Pk Leit

Min Search

dBpv wwh
Lehy ity J\"H'Fn'|“J"l‘-1-'a'r'1“h‘n"4'fl"r"'.-1‘\.'.u.,.q.-,il.‘-";ﬂ,n"ﬂ- b, ‘.,f,_‘.'"},a-l.IIhi‘,'...I‘r.i_n‘\-'\'1\i"!'ﬂl"ﬂ\-k~)g""-‘A'\'"4“"'L|_.fi}-.~.l-p;‘ﬂ.v.1‘j|

V1 52

S3 FC Pk-Pk Search
AA

aff):

FTun Mkr € CF

Swp

Star1 2.310 00 GHz Stop 2.390 00 GHz 1'“:?;‘9

#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)

Capyright 3 Agilent Technologies
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

LOW CH RESTRICTED, AVG (802.11g mode, Vertical)
T Peak Search

Mkr1 2.380 00 GHz
Rel 107 dBpV #Atlen 0 dB 48.12 dBpV Next Peak

Next Pk Rigrt

Next Pk Leit

Min Search

Pk-Pk Search

Mkr € CF

Mare
1c2

Start 2.310 00 GHz Stop 2.390 00 GHz |
#iRes BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pis)

Copyright : 3 Agilent Technologies
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REPORT NO: 06U10459-1
EUT: 802.11 PCIExpr

DATE: JULY 26, 2006

Minicar FCCID: PPD-ARSBXB

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Horizontal)
e Agilent T | Peak Search
Mki1 2.483 53 GHz

Rel 107 dBpV #Atten 0 dB 71.02 dBpV Next Peak

Next Pk Rigrt

Next Pk Leit

l‘ ‘""‘lhf"#'l‘n'rfur‘l"Lr."'"fl‘P"h

, 1
i \.J“-hl'm'fﬁh.-‘qﬁl W«ulh ol A donf W0 S e ‘|.._-JJ;.\-H‘"II'\\JL.J“u'.kJ

Min Search

Pk-Pk Search
AA
o|f):
FTun Mkr € CF
Swp

Mare

Center 2.491 75 GHz 1cl2

#Res BW 1 MHz

Span 16.5 MHz
Sweep 1 ms (601 pis)

#VBW 1 MHz
Copyright 2000-2003 Agilent Technologies
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

HIGH CH RESTRICTED, AVG (802.11g mode, Horizontal)
T | Peak Search

Mkr1 2.483 50 GHz
Rel 107 dBpV #Atlen 0 dB 53.37 dBpV Next Peak

Next Pk Rigrt

Next Pk Leit

Min Search

Pk-Pk Search

Mkr € CF

Mare
1c2

Start 2.483 50 GHz Stop 2.500 00 GHz |
#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pis)

Copyright : 3 Agilent Technologies
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Vertical)
e Agilent R T | Peak Search
Mki1 2.483 53 GHz
Rel 107 dBpV #Atten 0 dB 68.40 dBuV Mext Peak

Next Pk Rigrt

Next Pk Leit
?

740
dBpV W Ay

I“‘u Vil .
Leay 1j"'“‘l L"‘tm"4\"'."|ll-\‘.L‘r'F".».n"'i-'r\-\"Id-1\,.\'.J,\,-.i+_.'J},J_u'-A‘“L“_._.,-.‘{-tﬂ-'\.!,q'l*.-.\gp,\,J|;1I4‘;,-\{I|l,'H|_..\J.\1I}tI|\,_.‘wa.‘a‘«,_,‘.l.ﬁf"'f,'. Min Search

V1 52

S3 FC Pk-Pk Search
AA

aff):

FTun Mkr € CF

Swp

Star1 2.483 50 GHz Stop 2.500 00 GHz 1'“:?;‘9

#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pis)

Capyright 3 Agilent Technologies
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

HIGH CH RESTRICTED, AVG (802.11g mode, Vertical)
T | Peak Search

Mkr1 2.483 50 GHz
Rel 107 dBpV #Atlen 0 dB 48.20 dBpV Next Peak

Next Pk Rigrt

Next Pk Leit

Min Search

Pk-Pk Search

Mkr € CF

Mare
1c2

Start 2.483 50 GHz Stop 2.500 00 GHz |
#iRes BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pis)

Copyright : 3 Agilent Technologies
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

HARMONICS AND SPURIOUS EMISSIONS (g MODE)

High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Company:Atheros

Project #:06010459

Date:7/21/2006

Test Engineer:Chin Pang

Configuration:EUT/Laptop

Mode:TX, g mode

Average Power Meter: Low = 17.5dBm, Mid = 20 dBm, High = 17.5dBm

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer1-2EGHz‘ Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

|Tsu; S/N: 2238 @3m j |T145Agi|ent3008f-\005!j ‘ j | j | FCC 15.205 j

Hi Frequency Cables
Peak Measurements

2 foot cable 3 foot cable ‘ 12 foot cable ‘ HPE ‘ Reject Filter
RBW=VBW=1MHz

- | Chin 197 v ‘ Chin 200354001 j j R_001 - Average Measurements
RBW=1MHz ;: VBW=10Hz

538001
f Dist | Read Pk Read Avg.; AF | CL | Amp D Corr| Fltr | Peak PkLim | Avg Lim | Pk Mar | Avg Mar Notes
GHz | (m) dBaV dBuV !dB/m: dB dB dB dB : dBuV/m /m: dBuV/m | dBuV/im: dB dB (VIH)
Low Ch, 2412MHz
4.824 3.0 49.2 . J - -34.8 0.0 0.0 50.6 37, 74 54 - -16.6 v
4.824 3.0 49.4 J . -34.8 ! L 50.8 8.4 74 54 . -15.6 H

Mid h, 2437MHzC:
4.874 3.0
7.311 a0
4.874 3.0
7.311 3.0

High Ch, 2462MHz
4.924 3.0
7.386 3.0
4.924 a0
7.386 3.0

Rev.5.16
Note: No other emissions were detected above the svstem noise floor.

Measurement Frequency Amp  Preamp Gain AvgLim Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PkLim Peak Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

7.3.3. WORST-CASE RADIATED EMISSIONS BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, HORIZONTAL)

HORIZONTAL DATA

Condition: FCC CLASS-B HORIZONTREL

Test Operator: : Chin Pang
Company : : Btheros

Project #: : 06010459
Configuration: : EUT with Laptop
Mode of Operation: TX ( Worst Case |

Read Limit Over
Level Factor Lewvel Line Limit Remark

dBuv dBE dBuV/m dBuv/m dB

21.72 .85 35.5&6 43.50 .94
26.18 .40 39.58 43.50 .92
22.48 .30 35.78 46.00 .22
19.42 .33 38,75 46.00 .25
15.35 .24 35.59 46.00 .41
15.06 .56 39.62 46.00 .38
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL DATA

Condition: FCC CLASS-B VERTICAL
Test Cperator: : Chin Pang
Compary : : Btheros

Project #: : DEUJ10459
Configuration: : EUT with Laptop
Mode of Operation: TX ( Worst Case )

Read Limit
Level Factor Lewvel Line Remark

dBuv dBE dBuV/m dBuV/m

19.36 .12 29.48 .50
17.96 .40 31.36 .50
16.20 .30 29.50 .00
17.51 .12 34.63 .00
14.73 .08 3z2.81 .00
15.99 .23 37.23 .00
7.73 .46 28.19 .00
12.44 .53 36.87 .00

1
2
3
4
5
&
7
a
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

7.4. POWERLINE CONDUCTED EMISSIONS

LIMIT

§15.207 (a) Except as shown in paragraphs (b) and (c) of this section, for an intentional radiator that is
designed to be connected to the public utility (AC) power line, the radio frequency voltage that is
conducted back onto the AC power line on any frequency or frequencies within the band 150 kHz to 30
MHz shall not exceed the limits in the following table, as measured using a 50 uH/50 ohms line
impedance stabilization network (LISN). Compliance with the provisions of this paragraph shall be based
on the measurement of the radio frequency voltage between each power line and ground at the power
terminal.

The lower limit applies at the boundary between the frequency ranges.

Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50
" Decreases with the logarithm of the frequency.
TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm above the
horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The resolution bandwidth is set to 9 kHz for both peak detection and quasi-peak detection measurements.
Peak detection is used unless otherwise noted as quasi-peak.

Line conducted data is recorded for both NEUTRAL and HOT lines.

RESULTS

No non-compliance noted:
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Freq. Reading Closs | Limit EN B Margin Remark

(MHz) | PK (dBuV)| QP (dBuV) [AV (dBuV)| (dB) QP AV [QP (dB)|AV (dB)| L1/L2
0.20 54.72 -- 40.82 0.00 63.45 53.45 -8.73 -12.63 L1
0.27 45.82 -- 34.70 0.00 61.06 51.06 -15.24 | -16.36 L1
5.84 40.14 -- 2431 0.00 60.00 50.00 -19.86 | -25.69 L1
0.21 51.42 -- 40.21 0.00 63.37 53.37 -11.95 | -13.16 L2
0.27 42.78 -- 33.33 0.00 61.00 51.00 -18.22 | -17.67 L2
5.77 38.44 -- 23.65 0.00 60.00 50.00 -21.56 | -26.35 L2
6 Worst Data
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REPORT NO: 06U10459-1 DATE: JULY 26, 2006
EUT: 802.11b/g PCIExpress Minicar FCCID: PPD-ARSBXB

LINE 1 RESULTS

Compliance Certification Services
.=:'= EagIneering w6 a0, ine SElF MDHF E'rE"}" Road
PR MDA T Morgan Hill , TR 35037
LLSE e r 1
Tel: (408) 4&83-088C%

Fax: (408B) 4&83-0858

Dataf: 7 Fila#: 0sU104E5%9 LC.EMI Date: 07-22-200&8 Tims: 09:27:44

Lovd (dBu
0 o

CISPR CLASS-B

AYERAGE

0y 1502
(Audix ATCH
Traca: S raf Trace:

Condition: CISPR CLASS-B
Test Operator : Chin Pang
Projact # : Q8T1l0459
Jompany : Atheros
EUT configuraticon: EUT /Laptop
Mode of operaticn: TX | Mid Ch
Power Source : 115WAC &0HZ
: Lina 1: Paak (Blus), Averags (Grean)
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REPORT NO: 06U10459-1
EUT: 802.11 PCIExpr

LINE 2 RESULTS

COMPLIANCE

¥ .
=T EMGINEE G W6, ine

PR T R T
L GEA, T

Minicar

DATE: JULY 26, 2006
ID: PPD-ARSBXB

F

Compliance Certification Sarvices
telF Monterey Road

Morgan Hill, Ca 95027

Tel: (408} 4&£3-08%8C

Fax: (408) 4&3-08%58

Datag: 14
Lovd (dBu
£0 22

File#:

0EU10452 LO.EMI  Date: 07-22-2008 Tims: 0%:46:34

CISPR CLASS-B

AYERAGE

P,

|

/)

ikl

i

10

ols0z 0

(Audix ATCH
Trace: 12

Condition:
Tezt Operatcr
Projact #
Company

EUT configuration:
Mode of operaticon:
Powel Source

R

1 2

Freguency (MHI

Faf Trace:

CISPE CLAES-B

: Chin Pang
: 0ET10455
: Atheros

EUT /Laptop
T [ Mid Ch

: 115WVAC &0HEZ
: Line 2:

FPaak (Blus), Average (3resan)
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