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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: ATHEROS COMMUNICATION, INC
5480 GREAT AMERICA PARKWAY
SANTA CLARA, CA 95054 USA

EUT DESCRIPTION: 802.11n 2x2 PCle MINICARD TRANSCEIVER
FCC MODEL.: AR5BXB92
IC MODEL.: AR5BXB92-H
SERIAL NUMBER: XB92-040-S0660
DATE TESTED: JUNE 19-27, 2008
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C PASS
INDUSTRY CANADA RSS-210 Issue 7 Annex 8 PASS
INDUSTRY CANADA RSS-GEN Issue 2 PASS

Compliance Certification Services, Inc. (CCS) tested the above equipment in accordance with
the requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by CCS based on interpretations and/or observations of test results. 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 CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by CCS 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:
) /L/Z"
THU CHAN WILLIAM ZHUANG
EMC SUPERVISOR EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
Page 5 of 72
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 2, and RSS-210 Issue 7.

3. FACILITIES AND ACCREDITATION

The test sites and measurement facilities used to collect data are located at 47173 Benicia
Street, Fremont, California, USA.

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
Power Line Conducted Emission +/-2.3dB
Radiated Emission +/- 3.4 dB

Uncertainty figures are valid to a confidence level of 95%.

Page 6 of 72

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an 802.11n 2x2 PCle minicard transceiver, FCC model AR5BXB92/IC model
AR5BXB92-H. Two front-end module parts were evaluated; vendors are SiGe (FEM1) and
Hitachi (FEM2).

The radio module is manufactured by Atheros Communications, Inc.

5.2. DESCRIPTION OF CLASS Il CHANGE

The change filed under this application is added WNC Dipole Antenna.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a Dipole antenna, with a peak gain of 1.26dBi for 2.4GHz Band and 2.86dBi
Gain for 5.8GHz Band.

5.4. SOFTWARE AND FIRMWARE

The test utility and driver software used during testing was Art ANWI 1.4 and Devlib Revision
0.6 Build #18 Art_11n.

5.5. WORST-CASE CONFIGURATION AND MODE

The 2x2 configuration was used for all testing in this report, and all emissions tests were made
with following data rates:

e 802.11b mode, 20 MHz Channel Bandwidth, 1 Mb/s, CCK Modulation, Spatial Stream 1.
[ )

802.11g mode, 20 MHz Channel Bandwidth, 9 Mb/s, OFDM Modulation, Spatial Stream
1

¢ 802.11a mode, 20 MHz Channel Bandwidth, 9 Mb/s, OFDM Modulation, Spatial Stream
1

e 802.11n HT20 mode, 20 MHz Channel Bandwidth, MCSO0, 6.5 Mb/s, OFDM Modulation,
Spatial Stream 1.

e 802.11n HT40 mode, 40 MHz Channel Bandwidth, MCSO0, 13.5 Mb/s, OFDM
Modulation, Spatial Stream 1.

Baseline testing on both FEM #1 (SIGe) and FEM#2 (Hitachi), Vertical Polarization is
determined to be the worst case.

For RF radiated emissions, all tests were performed on FEM1 boards.

For radiated emissions bandedge, both FEM1 and FEM2 boards were performed.
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For radiated emissions TX below 1 GHz, RX spurious, and AC line conduction were performed
at FEM1 board.

For 2.4GHz Band, b mode, at vertical polarization, in order to pass high channel band edge,

power is reduced to ~17.5dBm for high channel, no change on low-band and mid-band
channels.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
Laptop IBM ThinkPad T43 L3-BR298 DoC
AC Adapter IBM 08K8204 11S08K8204Z1ZAC85911A |DoC
1/0 CABLES
1/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports

1 AC 1 UsS 115V Un-shielded 2m NA

2 DC 1 DC Un-shielded 2m NA

3 Antenna Port 1 RSMA Plug Un-shielded im NA
TEST SETUP

The EUT is connected to a laptop PC via a PCI extension card during the tests. Test software
exercised the radio card.
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SETUP DIAGRAM FOR TESTS

AC Adapter

115VAC 60Hz
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:

TEST EQUIPMENT LIST
Description Manufacturer Model Asset Cal Date Cal Due
Antenna, Bilog, 2 GHz Sunol Sciences | JB1 C01011 9/28/2007 9/28/2008
Antenna, Hom, 18 GHz EMCO 3115 C00945 4/15/2007 4/22/2009
Preamplifier, 26.5 GHz Agilent / HP 84498 C01063 9/27/2007 9/27/2008
EMI Receiver, 2.9 GHz Agilent / HP 8542E C00957 2/6/2007 6/19/2009
RF Filter Section, 2.9 GHz Agilent / HP 85420E C00958 2/6/2007 6/19/2009
EMI Test Receiver, 30 MHz R&S ESHS 20 N0239% 2/6/2008 8/6/2009
LISN, 30 MHz FCC LISN-50/250-25-2 |N02625 10/25/2007  |10/25/2008
Preamplifier, 26.5 GHz Agilent / HP 84498 C00749 8/3/2007 9/27/2008
Antenna, Hom, 26.5 GHz ARA MWH-1826/B C00589 9/29/2007 9/29/2008
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 10/11/2007 _ 110/11/2008
Spectrum Analyzer, 44 GHz | Agilent / HP E4446A C01012 12/3/2007 3/3/2009
Peak Power Meter Agilent / HP E4416A C00963 12/4/2007 12/4/2009
Peak / Average Power Sensor | Agilent E9327A C00%64 12/7/2007 12/7/2009
Antenna, Hon, 26.5 GHz ARA MWH-1826/B C00589 9/29/2007 9/29/2008
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 10/11/2007  ]10/11/2008
2.4-2.5GHz Reject Filter Micro Tronics BRM50702 N02685 CNR CNR
Reject Filter, 5.15-5.35 GHz Micro-Tronics BRC13190 N02679 CNR CNR
Reject Filter, 5.47-5.725 GHz __|Micro-Tronics BRC13191 N02678 CNR CNR
Reject Filter, 5.725-5.85 GHz | Micro-Tronics BRC13192 N02676 CNR CNR
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7. ANTENNA PORT TEST RESULTS

71, 802.11b DUAL CHAIN LEGACY MODE IN THE 2.4 GHz BAND
7.1.1. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11dB (including 10 dB pad and 1 dB cable) was entered as
an offset in the power meter to allow for direct reading of power

Channel Frequency Chain 0 Power Chain 1 Power Total Power
(MHz) (dBm) (dBm) (dBm)
*High 2462 17.20 17.50 20.36

*In order to pass high channel band edge, power is reduced to ~17.5dBm, no change on low-
band and mid-band channels.
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8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
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 appplicable 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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8.2.

TRANSMITTER ABOVE 1 GHz

8.2.1. TRANSMITTER ABOVE 1 GHz FOR 802.11b MODE IN THE 2.4 GHz

BAND

FEM #1

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

FTun

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

#WBW 1 MHz

Mkr1 2.386 53 GHz
50.05 dBpY

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

Auto

Freq Offset
0.00000000 Hz

Signal Track

On

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)
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235000000 GHz

CF Step
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FCC ID: PPD-AR5BXB92-H

LOW CHANNEL RESTRICTED, AVG, HORIZ

i Agilent 03:09:04 Jun 20, 2008 R T | PeakSearch
Mkr1 2.385 87 GHz
#Atten 0 dB 42.38 dBpv Mext Peak

MNext Pk Right
Mext Pk Left
hin Search

Pk-Plk Search

FTun ko ® CF

S

Start 2.310 00 GHz Stop 2.390 00 GHz | 1'\'1?58
#Res BW 1 MHz #WVBW 10 Hz Sweep 6.238 s (601 pts)
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DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H

IC: 4104A-AR5BXB92H

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
s Agilent 08:03:14 Jun 20, 2008 R T [Freq/Channel

Mkr1 2.385 73 GHz

) Center Freg
#Atten 0 dB 3833 dBy Y e T

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
Auto han|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.310 00 GHz

Stop 2.390 00 GHz
#Res BW 1 MHz HWBW 1 MHz

Sweep 1 ms (601 pts)

Page 16 of 72
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




DATE: JULY 15, 2008
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FCC ID: PPD-AR5BXB92-H

LOW CHANNEL RESTRICTED, AVG, VERT

i Agilent 03:05:03 Jun 20, 2008 R T | PeakSearch
Mkr1 2.385 73 GHz
#Atten 0 dB 52.46 dBpv Mext Peak

MNext Pk Right
Mext Pk Left
hin Search

Pk-Plk Search

FTun ko ® CF

S

Start 2.310 00 GHz Stop 2.390 00 GHz | 1'\'1?58
#Res BW 1 MHz #WVBW 10 Hz Sweep 6.238 s (601 pts)
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FCC ID: PPD-AR5BXB92-H

IC: 4104A-AR5BXB92H

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

i Agilent 07:43:53 Jun 20,2008 R T |Freg/Channel

Mkr1 2.488 147 5 GHz Center B
: 4 AR enter Freq
#htten 0 dB 50.34 dBpv 5 49175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
Auto han|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz

Stop 2.500 000 0 GHz
#Res BW 1 MHz #WBW 1 MHz

Sweep 1 ms (601 pts)
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DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

HIGH CHANNEL RESTRICTED, AVG, HORIZ

s Agilent 07:50:56 Jun 20, 2008 R T
Mkr1 2.488 120 0 GHz
#Atten 0 dB 4360 dBpY

FTun

S

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)

Page 19 of 72

Peak Search

Mext Peal

Next Pk Right

Mext Pk Left

hin Search

Pk-Plk Search

MWhkr @ CF

hlore
1of2

COMPLIANCE CERTIFICATION SERVICES

FORM NO: CCSUP4031B

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000
This report shall not be reproduced except in full, without the written approval of CCS.

FAX: (510) 661-0888



REPORT NO: 08U11886-1

DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H

IC: 4104A-AR5BXB92H

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
5 Agilent 07:38:58 Jun 20, 2008 R T [Freq/Channel

Mkr1 2.487 790 0 GHz e
enter Freq
39.15 dByY e

Start Freg
2 48350000 GHz

Stop Freqg
250000000 GHz

CF Step
165000000 hHz
Auto han)

Freq Offset
000000000 Hz

Signal Track
On Off

| Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
|#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pis)
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IC: 4104A-AR5BXB92H

HIGH CHANNEL RESTRICTED, AVG, VERT
i Agllent 07:38:11 Jun 20, 2008

Mkr1 2.488 120 0 GHz

16.2 dB #Atten 0 dB 53.65 dBpY

ak

Next Pk Right

Mext Pk Left

hin Search

Pk-FPlk Search

Wkr © CF

| Start 2.483 500 0 GHz
|#Res BW 1 MHz

Stop 2.500 000 0 GHz

#VBW 10 Hz Sweep 1.287 s (601 pts)
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Mext Pealk

B iPeakSearch

hlore
1of2
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont S Chamber

Company: Atheros Communications, Inc.

Project # 08U11886

Date: 6/20/2008

Test Engineer: Williamn Zhuang

Configmration: EUT with Laptop

Mode: b Mode, Tx On (Polarization worst case: Vertical)

Test Equipment:

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

‘TGIJ:S"N: 2238 @3m j ‘THS Agilent 3008A005¢ j | j ‘ j | FCC 15.205 j

Hi Frequency Cables

2 foot cable 3 foot cable ‘ 12 foot cable ‘ HPF ‘ Reject Filter Peak Measurements

| | ] | REW=VEW=1MHz

. . ‘ C-Am Chamber ﬂ ‘ j R_001 . Average Measurements
RBW=1MHz ; VBW=10Hz

f Dist | Read Pk | Read Avg.: AF | CL | Amp D Comr: Flo | Peak Avg Pk Lin  Avg Lun: Pk Mar Avg Mar Notes

GHz (m) dBuV dBuV dB'm | dB dB B (dB | dBuV/mn | dBuV/m | dBuV/im | dBuVim (B (VH)
Low Ch. 2412 MHz
4824 30 i 471 415 330 00 00 0.0 452 39.7 T4 54
4824 30 | 552 535 330 00 - 00 0.0 533 51.7 T4 54
Mid Ch. 2437 MHz
4874 30 ¢ 559 5390 00 00 0.0 54.1 52.1 T4 54
7311 30 | 458 387 00 00 0.0 466 395 T4 54
High Ch. 2462 MHz
4024 30 | 549 538 00 0.0 0.0 532 52.1 74 54
7386 30 ¢ 453 346 00 0.0 0.0 462 356 74 54
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

8.2.2. TRANSMITTER ABOVE 1 GHz FOR 802.11g MODE IN THE 2.4 GHz

BAND

FEM #1

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

#Atten 0 dB

| Start 2.310 00 GHz
E#R BW 1 MHz

H#VBW 1 MHz

RE
Mkr1 2.389 60 G
63.40 dBp

Start Freq
231000000 GHz

Stop Freg
2 39000000 GHz

% 5.00000000 hHz

Auto

Freq Offset
0.00000000 Hz

Signal Track

On

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Page 23 of 72

Center Freqg
2 35000000 GHz

Freg/Channel

CF Step

tlan

Off

COMPLIANCE CERTIFICATION SERVICES
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TEL: (510) 771-1000
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REPORT NO: 08U11886-1

DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H

IC: 4104A-AR5BXB92H

LOW CHANNEL RESTRICTED, AVG, VERT

i Agilent 07:19:29 Jun 20, 2008

#Atten 0 dB

| Start 2.310 00 GHz
|#Res BW 1 MHz

#VBW 10 Hz

B IFrquChanneI

Mkr1 2.390 00 GHz
46.69 dB.

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

8.00000000 MHz
Auto

Freq Offset
| 0.00000000 Hz

Signal Track

On

Stop 2.390 00 GHz |
Sweep 6.238 s (601 pts)
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Center Freq
2 35000000 GHz

CF Step

tan

Off

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 08U11886-1

DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H

IC: 4104A-AR5BXB92H

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
5 Agilent 07:30:36 Jun 20, 2008 R T [Freq/Channel

Mkr1 2.483 637 5 GHz e
enter Freq
67.93 dByY TR

Start Freg
2 48350000 GHz

Stop Freqg
250000000 GHz

CF Step
165000000 hHz
Auto han)

Freq Offset
000000000 Hz

Signal Track
On Off

| Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
|#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pis)

Page 25 of 72
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 08U11886-1

DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H

IC: 4104A-AR5BXB92H

HIGH CHANNEL RESTRICTED, AVG, VERT
i Agilent 07:31:06 Jun 20, 2005 els IFrquChanneI

Mkr1 2.483 747 5 GHz e
16.2 dB #Atten 0 dB 50.01 dBpY enter Freq
ak = N 249175000 GHz

Start Freq
2 48350000 GHz

Stop Freg
2 50000000 GHz

CF Step
165000000 hHz
Auto Man)

Freq Offset
0.00000000 Hz

Signal Track
On off

| Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ~
|#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont Sm Chamber

Company: Atheros Cominunications, Inc.

Project # 08U11886

Date: 6/20/2008

Test Engineer: Williamn Zhuang

Configuration: EUT with Laptop

Mode: g Mode, Tx On (Polmization worst case: Vertical)

Test Equipment:

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

|TGIJ: S/N: 2238 @3m j |T145 Agilent 3008A005¢ j | j ‘ j | FCC 15.205 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable ‘ 12 foot cable HPF ‘ Reject Filter Peak Measurements
REW=VEW=1MHz

| - - ‘ CH5m Chamber j ‘ j R_001 - Average Measurements
RBEW=1MHz ; VBEW=10Hz
f Dist | Read Pk iRead Avg.: AF | CL | Amp D Comr: Flo | Peak Aveg Pk Lim : Avg Lim | Pk Mar | Avg Mar Notes
GHz {m) dBuV dBuV dBmi dB dB dB dB : dBuV/m | dBuV/m : dBuVim | dBuVim dB dB (VH)
Low Ch. 2412 MHz
4824 ian 509 385 330 0.0 348 0n 00 49.1 3646 74 54 - -174

Mid Ch.

2437 MHz

4874

30

523

00

0o

0o

387

74

54

7311

130

466

00

0.0

00

336

74

54

High Ch. 2462 MHz

4924

130

513

00

0.0

00

379

74

54

7386

P30

449

00

0.0

00

321

74

54
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

8.2.3. TRANSMITTER ABOVE 1 GHz FOR 802.11n HT20 MODE IN THE 2.4

GHz BAND

FEM #1

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilenf 08:18:22 Jun 20, 2008

#Atten 0 dB

Start 2.310 00 GHz
#Res BW 1 MHz

#WVBW 1 MHz

R T

Mkr1 2.387 47 GHz
65.71 dBpY

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

5.00000000 hMHz

Auto

Freq Offset
0.00000000 Hz

Signal Track

On

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)
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Center Freqg
2 35000000 GHz

Freg/Channel

CF Step

tan

Off

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4031B
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

LOW CHANNEL RESTRICTED, AVG, VERT

W Agilenf 08:19:08 Jun 20, 2008

#Atten 0 dB

FTun

S

Start 2.310 00 GHz
#Res BW 1 MHz

#YBW 10 Hz

R T

Mkr1 2.390 00 GHz
49.64 dBpY

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

Auto

Freq Offset
0.00000000 Hz

Signal Track

On

Stop 2.390 00 GHz |
Sweep 6.238 s (601 pts)
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Center Freq
2 35000000 GHz

CF Step
i 600000000 MHz

FregfChannel

tdan

Off

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000
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REPORT NO: 08U11886-1

DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H

IC: 4104A-AR5BXB92H

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
s Agllent 08:26:55 .Jun 20, 2008 R T [Freq/Channel

Mkr1 2.484 187 5 GHz

) - Center Freg
#Atten 0 dB 68.03 dByY N

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
Auto han|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

HIGH CHANNEL RESTRICTED, AVG, VERT

W Agilenf 08:27:22 Jun 20, 2008

#Atten 0 dB

FTun

S

Start 2.483 500 0 GHz
#Res BW 1 MHz

Mkr1 2.483 582 5 GHz
50.52 dBpY

Start Freq
248350000 GHz

Stop Freq
250000000 GHz

Auto

Freq Offset
0.00000000 Hz

Signal Track

On

Stop 2.500 000 0 GHz

#WVBW 10 Hz Sweep 1.287 s (601 pts)
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Center Freq
2 49175000 GHz

CF Step
1 65000000 hHz

R T IFrquChanneI

tdan

Off

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont Sm Chamber

Company: Atheros Cominunications, Inc.

Project # 08U11886

Date: 6/20/2008

Test Engineer: Williamn Zhuang

Configuration: EUT with Laptop

Mode: HT20 Mode, Tx On (Polarization worst case: Vertical)

Test Equipment:

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

|TGIJ: S/N: 2238 @3m j |T145 Agilent 3008A005¢ j | j ‘ j | FCC 15.205 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable ‘ 12 foot cable HPF ‘ Reject Filter Peak Measurements
REW=VEW=1MHz

| - - ‘ CH5m Chamber j ‘ j R_001 - Average Measurements
RBEW=1MHz ; VBEW=10Hz
f Dist | Read Pk iRead Avg.: AF | CL | Amp D Comr: Flo | Peak Aveg Pk Lim : Avg Lim | Pk Mar | Avg Mar Notes
GHz {m) dBuV dBuV dBmi dB dB dB dB : dBuV/m | dBuV/m : dBuVim | dBuVim dB dB (VH)
Low Ch. 2412 MHz
4824 ian 493 364 330 0.0 348 0n 00 475 346 74 54 - -194

Mid Ch.

2437 MHz

4874

30

526

00

0o

0o

508

378

74

54

7311

130

472

00

0.0

00

48.1

356

74

54

High Ch. 2462 MHz

4924

130

502

00

0.0

00

484

354

74

54

7386

P30

439

00

0.0

00

448

331

74

54
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

8.2.4. TRANSMITTER ABOVE 1 GHz FOR 802.11n HT40 MODE IN THE 2.4

GHz BAND

FEM #1

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

| Start 2.310 00 GHz
E#R BW 1 MHz

H#VBW 1 MHz

RE
Mkr1 2.38933 G
69.54 dBp

Start Freq
231000000 GHz

Stop Freg
2 39000000 GHz

5.00000000 hHz

Auto

Freq Offset
0.00000000 Hz

Signal Track

On

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)
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Center Freqg
2 35000000 GHz

Freg/Channel

CF Step

tlan

Off

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4031B
FAX: (510) 661-0888
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REPORT NO: 08U11886-1

DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H

IC: 4104A-AR5BXB92H

LOW CHANNEL RESTRICTED, AVG, VERT

i Agilent 08:56:19 Jun 20, 2008

#Atten 0 dB

| Start 2.310 00 GHz
|#Res BW 1 MHz

#VBW 10 Hz

B IFrquChanneI

Mkr1 2.390 00 GHz
52.33 dBpY

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

8.00000000 MHz
Auto

Freq Offset
0.00000000 Hz

Signal Track

On

Stop 2.390 00 GHz |
Sweep 6.238 s (601 pts)
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Center Freq
2 35000000 GHz

CF Step

tan

Off

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4031B
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REPORT NO: 08U11886-1

DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H

IC: 4104A-AR5BXB92H

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

i Agilent 08:37:16 Jun 20, 2008 R T |Freg/Channel

Mkr1 2.483 527 5 GHz Center B
) - enter Freq
#htten 0 dB 73.63 dBpv 5 49175000 GHz

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
Auto han|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz

Stop 2.500 000 0 GHz
#Res BW 1 MHz #WBW 1 MHz

Sweep 1 ms (601 pts)
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

HIGH CHANNEL RESTRICTED, AVG, VERT

“ Agilent 08:36:38 Jun 20, 2008 R T
Mkr1 2.484 242 5 GHz
#Atten 0 dB 53.64 dBpY

FTun

S

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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Peak Search

Mext Peal

Next Pk Right

Mext Pk Left

hin Search

Pk-Plk Search

MWhkr @ CF

hlore
1of2

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Atheros Commmmnications, Inc.

Project # 08U11880

Date: 6/20/2008

Test Engineer: Williamn Zhuang

Configmation: EUT with Laptop

Mode: HT40 Mode, Tx On (Polarization worst case: Vertical)

Test Equipment:

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

|TGIJ: S/N: 2238 @3m j |T145 Agilent 3008A005¢ j | j

j | FCC 15.205 j
Hi Frequency Cables

2 foot cable ‘ 3 foot cable ‘ 12 foot cable HPF ‘ Reject Filter Peak Measurements
REW=VEW=1MHz

. . ‘ C5m Chamber ﬂ ‘ j ‘ R_001 ﬂ Average Measurements
REW=1MH:z ; VBW=10Hz

Dist | Read Pk i Read Avg.; A Amp (D Cori Flr | Peak Avg Pk Lim | Avg Lim | Pk Mar | Avg Mar Notes
{m} dBuV dBuV dB dB dB | dBuVin | dBuVi/m | dBuVim | dBuVim dB dB (V/H)
Low Ch. 2417 MHz
4834 P30 444 314 - on on 426 296 74 54
7251 i an 429 30s -34. on on 437 313 74 54
Mid Ch. 2437 MHz
4874 i an 48.7 370 o0 on 469 352 4 54
7311 HEL 45.1 334 oo on 459 342 74 54
High Ch. 2457 MHz
4914 {30 454 320 0o o0 436 312 74 54
7371 ioap 434 308 on 111} 444 31.7 74 54
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

8.2.5. TRANSMITTER ABOVE 1 GHz FOR 802.11b MODE IN THE 2.4 GHz

BAND

FEM #2

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilenf 03:20:15 Jun 19, 2008

#Atten 0 dB

Start 2.310 00 GHz
#Res BW 1 MHz

#WVBW 1 MHz

R T

Mkr1 2.386 40 GHz
54 47 dBpY

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

5.00000000 hMHz

Auto

Freq Offset
0.00000000 Hz

Signal Track

On

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)
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Center Freqg
2 35000000 GHz

Freg/Channel

CF Step

tan

Off

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4031B
FAX: (510) 661-0888
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DATE: JULY 15, 2008

REPORT NO: 08U11886-1
IC: 4104A-AR5BXB92H

FCC ID: PPD-AR5BXB92-H

LOW CHANNEL RESTRICTED, AVG, VERT

i Agilent 03:21:50 Jun 19, 2008 R T | PeakSearch
Mkr1 2.386 53 GHz
#Atten 0 dB 47.56 dBpv Mext Peak

MNext Pk Right
Mext Pk Left
hin Search

Pk-Plk Search

FTun ko ® CF

S

Start 2.310 00 GHz Stop 2.390 00 GHz | 1'\'1?58
#Res BW 1 MHz #WVBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 08U11886-1

DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H

IC: 4104A-AR5BXB92H

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
¢ Agilent 04:14:07 Jun 19, 2008 R T [Freq/Channel

Mkr1 2.487 872 5 GHz

e 025 db/ [

Start Freq
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
1.65000000 hHz
Auto han|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

HIGH CHANNEL RESTRICTED, AVG, VERT

s Agilent 04:13:25 Jun 19, 2008 R T
Mkr1 2.487 790 0 GHz
#Atten 0 dB 53.60 dBpY

FTun

S

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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Peak Search

Mext Peal

Next Pk Right

Mext Pk Left

hin Search

Pk-Plk Search

MWhkr @ CF

hlore
1of2

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

8.2.6. TRANSMITTER ABOVE 1 GHz FOR 802.11g MODE IN THE 2.4 GHz

BAND

FEM #2

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilenf 03:00:53 Jun 19, 2008

#Atten 0 dB

Start 2.310 00 GHz
#Res BW 1 MHz

#WVBW 1 MHz

R T

Mkr1 2.388 00 GHz
68.10 dBpY

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

5.00000000 hMHz

Auto

Freq Offset
0.00000000 Hz

Signal Track

On

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)
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Center Freqg
2 35000000 GHz

Freg/Channel

CF Step

tan

Off
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

LOW CHANNEL RESTRICTED, AVG, VERT

i Agilent 03:01:44 Jun 19, 2008

#Atten 0 dB

FTun

S

Start 2.310 00 GHz
#Res BW 1 MHz

#YBW 10 Hz

R T
Mkr1 2.390 00 GHz
48.52 dBpY

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

Auto

, Freq Offset
0.00000000 Hz

Signal Track

On

Stop 2.390 00 GHz |
Sweep 6.238 s (601 pts)
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Center Freq
2 35000000 GHz

CF Step
£.00000000 MHz

FregfChannel

tdan

Off
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
i Agilent 02:48:39 Jun 19, 2008 F T | PeakSearch

Mkr1 2.483 967 5 GHz
#Atten 0 dB 73.61 dBpv Mext Pealk

Next Pk Right

Mext Pl Left

Min Search

FPl-Fk Search

Wkr © CF

hlore

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz 10f2

#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

HIGH CHANNEL RESTRICTED, AVG, VERT
5 Agilent 02:45:49 Jun 19, 2008 BT Feak Search

Mkr1 2.483 857 5 GHz
#Atten 0 dB 53.35 dBpY Mext Peak

Next Pk Right
MNext Pk Left
Min Search
Pk-Pk Search

MWhkr @ CF

S

hlore
1of2

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

8.2.7. TRANSMITTER ABOVE 1 GHz FOR 802.11n HT20 MODE IN THE 2.4

GHz BAND

FEM #2

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

i Agilenf 04:51:07 Jun 19, 2008

#Atten 0 dB

Start 2.310 00 GHz
#Res BW 1 MHz

#WVBW 1 MHz

R T

Mkr1 2.389 33 GHz
67.08 dBp

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

5.00000000 hMHz

Auto

Freq Offset
0.00000000 Hz

Signal Track

On

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)
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Center Freqg
2 35000000 GHz

Freg/Channel

CF Step

tan

Off
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

LOW CHANNEL RESTRICTED, AVG, VERT

W Agilenf 04:51:53 Jun 13, 2008

#Atten 0 dB

FTun

S

Start 2.310 00 GHz
#Res BW 1 MHz

#YBW 10 Hz

Mkr1 2.390 00 GHz
46.40 dBpY

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

b Auto

Freq Offset
0.00000000 Hz

Signal Track

On

Stop 2.390 00 GHz |
Sweep 6.238 s (601 pts)
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Center Freq
2 35000000 GHz

CF Step
£.00000000 MHz

R T IFrquChanneI

tdan

Off
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
i Agilent 04:40:31 Jun 19, 2008 F T | PeakSearch

Mkr1 2.487 570 0 GHz
#Atten 0 dB 73.09 dBpv Mext Pealk

Next Pk Right

Mext Pl Left

Min Search

FPl-Fk Search

Wkr © CF

hlore

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz 10f2

#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

HIGH CHANNEL RESTRICTED, AVG, VERT

s Agilent 04:39:00 Jun 19, 2008 R T
Mkr1 2.483 857 5 GHz
#Atten 0 dB 51.24 dBpY

FTun

S

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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Peak Search

Mext Peal

Next Pk Right

Mext Pk Left

hin Search

Pk-Plk Search

MWhkr @ CF

hlore
1of2
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

8.2.8. TRANSMITTER ABOVE 1 GHz FOR 802.11n HT40 MODE IN THE 2.4

GHz BAND

FEM #2

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilenf 05:00:59 Jun 19, 2008

#Atten 0 dB

Start 2.310 00 GHz
#Res BW 1 MHz

#WVBW 1 MHz

R T

Mkr1 2.389 60 GHz
67.97 dBpv

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

5.00000000 hMHz

Auto

Freq Offset
0.00000000 Hz

Signal Track

On

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)
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Center Freqg
2 35000000 GHz

Freg/Channel

CF Step

tan

Off
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

LOW CHANNEL RESTRICTED, AVG, VERT

i Agllent 05:01:42 Jun 19, 2008

#Atten 0 dB

FTun

S

Start 2.310 00 GHz
#Res BW 1 MHz

#YBW 10 Hz

RL
Mkr1 2.389 73 GHz
46.02 dBpY

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

Auto

Freq Offset
0.00000000 Hz

Signal Track

On

Stop 2.390 00 GHz |
Sweep 6.238 s (601 pts)
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CF Step
£.00000000 MHz

|FrequhanneI

Center Freq
2 35000000 GHz

tdan

Off
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
i Agilen 05:27:49 Jun 19, 2008 F T | PeakSearch
Mkr1 2.485 452 5 GHz
73.86 dBp' MNext Peak

MNext Pk Right
MNext Pk Left
Min Search
Pk-Pk Search

Wkr © CE

hlore
10f2

| Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
|#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pis)
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

HIGH CHANNEL RESTRICTED, AVG, VERT
i Agllent 05:23:50 Jun 19, 2008

Mkr1 2.483 610 0 GHz
52.25 dBpY

Next Pk Right

Mext Pk Left

hin Search

Plk-Pk Search

MWkr @ CE

| Start 2.483 500 0 GHz
|#Res BW 1 MHz

Stop 2.500 000 0 GHz

#VBW 10 Hz Sweep 1.287 s (601 pts)
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Mext Pealk

B iPeakSearch

hlore
1of2
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

8.2.9. TRANSMITTER ABOVE 1 GHz FOR 802.11a MODE IN THE 5.8 GHz
BAND

FEM #1

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Atheros Communications, Inc.

Project # 08U11886

Date: 6/25/2008

Test Engineer: Tom Chen

Configuration: EUT with Laptop

Mode: a Mode, Tx On (Polarization worst case: Vertical)

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer1-25GHz‘ Pre-amplifer 26 40GHz Horn > 18GHz ‘ Limit ‘

|TGIJ: S/N: 2238 @3m j |T115 Agilent 3008A005¢ j ‘ j ‘ j | FCC 15.205 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable ‘ HPF ‘ Reject Filter Peak Measurements
RBW=VEW=1MHz

. | . ‘ C.5m Chamber ﬂ ‘ j R_001 . Average Measurements
REW=1MHz ; VBW=I10Hz
f Dist : Read Pk :Read Avg.: AF { CL ; Amp |D Comrr Fltr ; Peak Ave | Pk Lim ; Ave Lim | Pk Mar ;| Ave Mar Notes
GHz (1) dBuV dBuV dBm: dB dB dB dB | dBuV/n i dBuVin  dBuV/m | dBuV/im dB dB (VIH)
Low Ch. 5745 MHz
11490 30 ¢ 402 285 374 0n 0n on 445 328 T4 54 - - H
11.490 30 440 324 374 on on on 483 36.7 T4 54 - - v
Mid Ch. 5785 MHz
11570 30 ¢ 43.1 310 374 oo - oo on 475 354 T4 54 - - v
High Ch. 5825 MHz
114650 in 40.1 280 374 00 - 1f1] on 44.6 325 T4 54

Rev. 4127
Tote: Mo other emissions wee detecied above the system noise floor.

13 Measurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Limit
Dist  Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
EFead Analyzer Reading Awg Average Field Strength @ 3 m Ayg War Wargin vs. Awverage Limit
AF  Anterma Factor Peak  Calculated Peak Field Strength Pk Mar Iargm vs. Peak Limit

CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

8.2.10. TRANSMITTER ABOVE 1 GHz FOR 802.11n HT20 MODE IN
THE 5.8 GHz BAND

FEM #1

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Atheros Communications, Inc.
08U11886
o008
Test Engineer: Tom Chen
Configuration: EUT with Laptop
Mode: HT20 Mode, Tx On (Polarization worst case: Vertical)

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer1-256Hz‘ Pre-amplifer 26 40GHz Horn > 18GHz ‘ Limit ‘

|TGIJ:SN:2233 @3m j |T145 Agilent 3008A005¢ j ‘ j ‘ j | FCC 15.205 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable ‘ HPF ‘ Reject Filter Peak Measurements
RBW=VEBEW=1MHz

. | v ‘ C-5m Chamber j ‘ j R_001 . Average Measurements
REW=1MHz ; VEW=10Hz
f Dist ; Read Pk (Read Avg.: AF : CL ; Amp D Comrr Flr; Peak Avg | PkLinm : Avg Lim Pk Mar: Avg Mar Notes
GHz (1) dBuV dBuV dBm: dB dB dB dB | dBuV/n: dBuVin  dBuVin | dBuV/im dB dB (VIH)
Low Ch. 5745 MHz
11490 30 ¢ 402 285 374 0n 0n on 445 328 T4 54 - - H
11490 30 439 315 374 on on on 482 358 T4 54 - - v
Mid Ch. 5785 MHz
11570 30 | 436 312 374 00 - 1f1] on 48.0 356 74 54 - - v
High Ch. 5825 MHz
11.650 30 429 30.1 374 on - on on 474 346 T4 54

Rev. 4127
Note: No eiher emissions wee detecied above the system noise floor.

£ Measurement Frequency Amp  Preamp Gam AwgLun  Average Field Strength Lirmit
Dist  Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Eead Analyzer Reading Awg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
AF  Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

CL  Cable Loss HPF  High Fass Filter
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

8.2.11.
THE 5.8 GHz BAND

FEM #1

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Atheros Communications, Inc.
Test Eng;meel Tom Chen

Configuration: EUT with Laptop
Mode: HT40 Mode, Tx On (Polarization worst case: Vertical)

Test Equipment:

Horn 1-18GHz Pre-amplifer1-256Hz‘ Pre-amplifer 26 40GHz

Horn > 18GHz

TRANSMITTER ABOVE 1 GHz FOR 802.11n HT40 MODE IN

‘ Limit ‘

| T60; S/N: 2238 @3m j | T145 Agilent 3008A005( j ‘

El

Hi Frequency Cables

3 foot cable

12 foot cable ‘

2 foot cable ‘

HPF

j | FCC 15.205 j

Peak Measurements

Reject Filter
RBW=VEW=11MHz

‘ C5m Chamber J ‘
-

Average Measurements
RBW=1MHz ; VEW=10Hz

j R_001 .

Dist ; Read Pk
() dBuV

Read Avg.
dBuV

D Comr
dB

Fltr
dB

Peak
dBuV/m

Awmp
dB

Avg
dBuVim

GHz

Pk Lim
dBuV/m

Pk Mar
dB

Notes
(VH)

Avg Lin
dBuV/m

Avg Mar
dB

Low Ch. 5755 MHz

11510 402 285 o0 on 445 328

74

54 H

11510 426 304 o0 oo 469 347

T4

54 v

High Ch. 5795 MHz

11590 30 435 312 00 0o 479 3546

T4

54 v

Rev. 4127
Tote: No other

were detected ahove the system noise floor,

Arnp
D Corr Distance Correct to 3 meters
Awg Average Field Strength @ 3m
Peak  Calculated Peak Field Strength
HPF  High Pass Filter

13 Measurement Frequency Preamp Gain
Distance to Antenna
Analyzer Reading
Antenna Factor

Cable Loss

AvgLim Average Field Strength Limit
Pk Lim  Peak Field Strength Limit
Ayg War Wlargin vs. Average Lirmit
Pk Mar Iargm vs. Peak Limit
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

8.3. RECEIVER ABOVE 1 GHz

8.3.1. RECEIVER ABOVE 1 GHz 2.4 GHz BAND WORST CASE

High Frequency Measuwrement
Compliance Certification Services, Fremont Sm Chamber

Company: Atheros Commnunications, Inc.
Project # 08U11886

Date: 6/25/2008

Test Engineer: Tom Chen
Configuration: EUT with Laptop

Mode: 802.11g, Worst Case )
(Polarization worst case: Vertical

Test Equipment:

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

‘ T60; S/N: 2238 @3m j ‘ T145 Agilent 3008A005( j | j ‘ j | RX RSS 210 j

Hi Frequency Cables

2footcable ‘ 3 foot cable ‘ 12 foot cable HPF ‘ Reject Filter Peak Measurements

J ‘ J ‘ C5m Chamber J
- - M

REW=VBW=1MHz
j v Average Measurements
REW=IMHz , VBW=10Hz

Read Pk i Read Avg. | ! Amp (D Cor i Peak Avg : PkLom AvgLion! Pk Mar | Avg Mar Notes
dBuV dBuV dB dBuV/m | dBuV/m | dBuVim : dBuV/mm dB dB (V/H)

327 428 226
3135 . - 421 224
314 - 414 216
356 493 203

Note: No other emissions wee detected ahove the sysiem noise floor.

f Measurement Frecquency Amp  Preamp Gain Avg Lim  Awverage Field Strength Limit
Dist  Distance to Antenna D Corr DHstance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Read Analyzer Feading Avg  Average Field Strength @ 3m Avg Mar Margin vs. Average Lirnit
AF  Antenna Factor Peakk  Calcuwlated Peak Field Strength Pk Mar IMargm vs. Pealc Lonit

CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

8.3.2. RECEIVER ABOVE 1 GHz 5.8 GHz BAND WORST CASE

High Frequency Measurement

“ompany: Atheres Commnumications, Inc.

est Engineer: William Zhuang
“onfignration: EUT with Laptop
Jode: Rx , 5.8GHz ( Worst Case )
olarization worst case: Vertical

est Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz

“ompliance Certification Services, Fremont S Chamnber

Pre-amplifer 26-40GHz

Horn > 18GHz

‘ Limit

‘ T73; S/N: 6717 @3m j | T34 HP 8449B

o Bl

Hi Frequency Cables

j |RXRSSZ1U j

Peak Measurements

Dist  Distance to Antenna
Fead Analyzer Reading
AF  Antenna Factor

CL  Cable Loss

D Cerr Distance Cerrect to 3 meters
Awg  Average Field Strength @ 3m
Peak  Caleulated Peak Field Strength
HFF  High Pass Filter

2 foot cable 3 foot cable 12 foot cable HPF Reject Filter
| REW=VBW=1MHz
- . ‘ AS5m Chamber ﬂ ‘ j ‘ . Average Measurements
RBW=1MHz , VBW=10Hz
f Dist i Read Pk {Read Ave.; AF . CL | Amp :D Corr; Fltr | Peak Avg | PkLun ; Ave Lin; Pk Mar  Avg Mar Notes
GHz | (m) dBuV dBuV (dBm JdB dB dB dB | dBuV/im | dBuV/m | dBuVim | dBuVim dB dB (VIH)
Lid Ch. 5785 MHz
200 30 532 8.1 245 0 33 -380 on [111] 430 270 T4 54 -31.0 -26.1 H
200 30 525 376 245 33 -380 on on 423 274 T4 54 =317 -26.6 v
400 3n 505 288 286 49 -363 on on 477 260 T4 54 -263 -280 v
400 30 472 278 286 - 40 -363 on o0 444 250 T4 54 -29.46 -2900 H
mwore signal found
ev. 4127
f Measurement Frequency Armp  Preamp Gain Awg Lim  Awerage Field Strength Liroit

Pk Lin Peak Field Strength Limit
Lwvg Mar Margin vs. Average Limnit
Pk Mar Iargin ws. Peak Limit
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

8.4. WORST-CASE BELOW 1 GHz

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

‘ HORIZONTAL DATA \

Condition: FOO CLASS-B HORIZONTAL

Test COperator:: Chin Pang

Projact §#:
Company :

: 0BUllsea
: Atheros

Configuration:: EUT/antenna/Laptop
\ Worst Case)

Mode : TXE
: FOC Class B

Target:

Faad
Level

Factor

Level

Limit
Line

over
Limit

Remark

dBuv

1
3
4
5
&

43,
43,
46,
43,
17.
41.

13
42
T4
12
4&

e

-13

-11.
22
-2,
L322

[=]

-
-5

[
N
o

de dBuv/m dBuv/m

53

23,

51

3I5.78

35,
33.
33,
35,

74
27
23
4%

40.
45,
45,
45,
4c.
45,

0o -14a.
oo -10.
0o -14a.
0o -1z,
0o -7.
0o -14a.
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

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

VERTICAL DATA

Condition: FCO CLRSS-B VERTICAL
Tegt Cperator:: Chin Pang

Project §:

: DBU1l1s86

Company : : Athercs
Configuration:: EUT/anterma/Laptop
Mode : TE { Worst Casa)
Target: : FCOC <lases B

Raad

Lewv

el

Factor

Level

Limit
Line

over
Limit

Eemark

dBuv

E3.
44.
43,
41.
33,
40.

1
3
4
5
&

51
85
a7

23

de dBuv,/m dBuv,m

.63
11
.0a
.34
7.49
L3Z2

33,
30.
3Z.
il.
31.
34.

a9
75
a7
23
T4
18

40

43 .
4& .
45,
45,
4& .

.00 -A.
50 -12.
oa -132.
oo -14.
0o -14.
oo -11.
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B toy 56 56 to 46
0.5-5 56 A6
5-30 i) 50

Decreases with the loganthm of the frequency.

TEST PROCEDURE

ANSI C63.4

RESULTS
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

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
0.21 55.17 -- 40.85 0.00 63.05 53.05 -7.88 -12.20 L1
0.32 44.60 -- 32.75 0.00 59.63 49.63 -15.03 | -16.88 L1
22.16 33.38 -- 25.18 0.00 60.00 50.00 -26.62 | -24.82 L1
0.22 55.27 - 41.00 0.00 63.01 53.01 -7.74 -12.01 L2
0.32 43.90 - 32.26 0.00 59.63 49.63 -15.73 | -17.37 L2
21.37 36.91 - 29.45 0.00 60.00 50.00 -23.09 | -20.55 L2
6 Worst Data
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

LINE 1 RESULTS

Compliance Certification Services
;;Imm““;“wﬂdm 47173 EBenlclia EtCrest
PO TR D Framont, Ca 24538
LLGEA, o r 1
Tel: (510} 771-10400
Fax: (510} /&8l1-0888

Datag: 7 File#: 08ULl1586.EMI Cate: 0&8-27-2Z008 Tims: 11:56:18

CISPR ELijS B
AYERAGE

i

0y 1503
{Line Convdwaticoy
Trace: & Raef Trace:

Zondition: CISPR CLASS-B
Test Cperator:: Chin Fang
Projact #: : DB8UL18Es
Company: : Athercs
Configuraticon:: EUT/Antenna/Laptop
Mode : TX { Worst Case )
Target: : FOC Clase E
Voltage: : 11EVAC/60HE
: Ll: Peak (EBElue); Average (Green)
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REPORT NO: 08U11886-1
FCC ID: PPD-AR5BXB92-H

DATE: JULY 15, 2008
IC: 4104A-AR5BXB92H

LINE 2 RESULTS

PTG LELRETREGT
L LA, T

Compliance Certification Services
47172 Benicia Strest

Fremont,
Tel:
Fax:

{510}
{c10)

Ca 24538

TT1l-10400
G5l-08488

Fila#:

0EU11586 . EMI Late:

06-27-2008

Time: 12:01:41

CISPR CLASS-B

AVERAGE

Conditicon: CISPR CLASS-B

Test operator::
Projaect §:
Company :
Configuraticon: :
Mode :
Target:
Voltage:

: TX
: FCC Clases B
: 11EVAC/SOHZ
: LZ:

Chin Fang

: 0DBU1l1ls8a
: Atherocs

EUT/antenna/Laptop
{ Worst Casea |

Peak {(Elue);

Rverage
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

10. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

§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 FERMISSIELE EXPOSURE (MPE)

Electric fisld Magnetic fiskd . f :
Frequency range Power density Avaraging time
iMHz) strength strngth ity fam iminutzs)
(A} Limits for OccupationaliZontrolled Exposures
G614 1.63 *(100) 4]
18427 4. 897 *(9007F2) 3]
61.4 0163 1.0 3]
frao0 3]
5 i
{B} Limits for General Population/Uncontrolled Exposure

D134 G614 1.63 *(100) a0
TH-BD 8247 2.19F 180/ a0

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)—Continued

. Electric fisld Magnetic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i ema) iminutzs)
B0=200 e 275 0.o73 0.2 a0
11500 20
1.0 20

f = frequency in MHz

* = Plane-wave equivalent power density

NoTE 1 7O TABLE 1: Cccupational/controlled limits apply in situations in which persons are exposed as a consequence of their
amployment provided those persons are fulli,' awars of the potential for exposure and can exercise conirol over their sxposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he or she is made aware of the potential for exposure,

NOTE 2 7o TaBLE 1: General populationfuncontrolled exposures applljg.-' in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
gxposure of can nol exercise control over their exposurs.
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time

(V/im) (A/m) { Wim? ) {min)

0.003-1 280 2159 6

1-10 280/ f 219 f 6

10-30 28 219/ f 6

20-300 28 0.073 2" 6

3001 500 1.585f%% 0.0042 %5 F1150 6

1 500-15 000 614 0.163 10 B
15 000-150 000 614 0.163 10 616 000 /12
150 000-300 000 0.158f%% 421 x10*f"% 667 x10°F 616 000 /12

* Power density limit 1s applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, f, is in MHz. 5
2. A power density of 10 W/m™ is equivalent to 1 mW./cm™.
30 A magnetic field strength of | A/m corresponds to 1.257 microtesla (')
or 12,57 milligauss imG ).
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

CALCULATIONS

Given
E=Vv@30*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, rearranging the terms to express the distance as a function of the
remaining variables, changing to units of Power to mW and Distance to cm, and substituting the
logarithmic form of power and gain yields:

d=0.282*10*((P+G)/20)/S
where

d = MPE distance in cm

P = Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mW/cm”2

Rearranging terms to calculate the power density at a specific distance yields
S=0.0795*10* ((P + G)/10) / (d*2)

The power density in units of mW/cm”2 is converted to units of W/m”2 by multiplying by a factor
of 10.
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REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

LIMITS

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

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/m”2

RESULTS
Mode Band MPE Output | Antenna | FCC Power | IC Power
Distance | Power Gain Density Density

(cm) (dBm) (dBi) (mW/cm”2) ( (W/mA2)
WLAN 2.4 GHz 20.0 27.98 1.26 0.17 1.67
WLAN 5 GHz 20.0 28.69 5.46 0.52 5.17

Page 68 of 72
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B

47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 08U11886-1 DATE: JULY 15, 2008
FCC ID: PPD-AR5BXB92-H IC: 4104A-AR5BXB92H

11. SETUP PHOTOS

RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO
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RADIATED BACK PHOTO
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POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP

LINE CONDUCTED FRONT PHOTO
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LINE CONDUCTED BACK PHOTO

END OF REPORT
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