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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 PCIE MINICARD
(INSTALLED IN DELL LAPTOP, MODEL NUMBER: PP24L)
FCC MODEL: AR5BHB92
IC MODEL.: ARS5BHB92-D
SERIAL NUMBER: 001644CF9517
DATE TESTED: JUNE 04-09, 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:

THU CHAN CHIN PANG

EMC SUPERVISOR EMC ENGINEER

COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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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, 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%.
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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an 802.11n 2x2 PCle minicard transceiver, FCC Model AR5BHB92/ IC Model
AR5BHB92-D (installed in a Dell laptop, model number: PP24L)

5.2. DESCRIPTION OF CLASS Il CHANGE

The module installed inside a Dell laptop with two PIFA antennas.

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes two PIFA antennas with a maximum peak gain of 2.7dBi for 2.4GHz and
2.3dBi for 5.8 GHz bands.

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 worst-case data rates are determined to be as follows for each mode, based on the
previous investigations by measuring the avarage power, peak power and PPSD across all the
data rates, bandwidths, modulations and spatial stream modes.

Thus all emissions tests were made with following data rates:

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

o 802.11g 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.

All radiated emissions were performed at FEM1 board.
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5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
Laptop Dell Inspiron 20311221G010Q DoC

AC Adapter Dell LA90PSI |CN-ODF315-71615-814-3092 DoC

1/0 CABLES
/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports

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

2 DC 1 Un-shielded 2m NA
TEST SETUP

The EUT is installed in a host laptop computer during the tests. Test software exercised the

radio card.
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SETUP DIAGRAM FOR TESTS

Laptop

EUT

(Module

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
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 C00964 12/7/2007 12/7/2009
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01011 9/28/2007 9/28/2008
Preamplifier, 26.5 GHz Agilent / HP 8449B C01063 9/27/2007 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 10/11/2008
EMI Receiver, 2.9 GHz Agilent / HP 8542E C00957 2/6/2007 6/12/2008
RF Filter Section, 2.9 GHz Agilent / HP 85420E C00958 2/6/2007 6/12/2008
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 2/6/2008 8/6/2009
LISN, 30 MHz FCC LISN-50/250-25-2  [N02625 10/25/2007 10/25/2008
2.4-2.5GHz Reject Filter Micro Tronics BRVB0702 N02685 CNR CNR
High Pass Filter 7.6GHz Micro Tronics HPM13195 N02681 CNR CNR
Reject Filter, 5.15-5.35 GHz Micro-Tronics BRC13190 N02679 CNR CNR
Reject Filter, 5.725-5.85 GHz Micro-Tronics BRC13192 N02676 CNR CNR
Antenna, Hom, 18 GHz EMCO 3115 C00%U45 4/22/2008 4/22/2009
Antenna, Homn, 18 GHz EMCO 3115 00872 4/22/2008 4/22/2009

Page 9 of 67

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4031B
FAX: (510) 661-0888

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




REPORT NO: 08U11860-1B
FCC ID: PPD-AR5BHB92-D

DATE:JULY 15, 2008
IC: 4104A-ARBHB92D

7. RADIATED TEST RESULTS

71.

LIMITS

FCC §15.205 and §15.209

LIMITS AND PROCEDURE

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

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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7.2, TRANSMITTER ABOVE 1 GHz

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

BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

#htten 0 dB

R ﬂ?\h
’"“"'p\"u‘.'l"ﬁ‘“‘wﬂ.f‘.r*ﬁ'l,N.'m‘-.|‘|14’L1_y.'|I.,‘|"u'h.1.."v,~.,-.-p“rv.H+-‘f.lm.-.ll'\hf"df‘-‘f"\[did'uIﬁ"‘r‘r'l‘,N",\~l|-"‘|.J"'Jf""h'.-1"<"|‘kﬂ LAY

e IFrequhanneI

Mkr1 2.386 67 GHz
61.25 dBpY

Start Freg
231000000 GHz

Stop Freq
239000000 GHz

5.00000000 hMHz

Wl ~uto

Freq Offset
000000000 Hz

Signal Track

On

Stop 2.390 00 GHz
Sweep 1 ms (601 pis)
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LOW CHANNEL RESTRICTED, AVG, HORIZ
st Agilent R T [PeakSearch

Mkr1 2.386 53 GHz
#Atten 0 dB 5152 dBpv Mext Peak

MNext Pk Right
Mext Pk Left

hin Search

] Pk-FPlk Search

Wkr © CF

hlore

Start 2,310 00 GHz Stop 2.390 00 GHz 1of2

|#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

F T |Freg/Channel

Mkr1 2.386 00 G e
. enter Freq
#Atten 0 dB 6368 dB e T

Start Freg
231000000 GHz

Stop Freq
239000000 GHz

CF Step
8.00000000 MHz
Auto han|

.
el

o it el P e et A g e | I-“.q'n-il'""-«'r;"‘l_fLr-‘1"n"\'."‘-‘\‘r"‘u'“"n"-‘l-’"’ 4 Freq Offset

0.00000000 Hz

Signal Track
On Off

gStﬂrt 2.310 00 GHz

Stop 2.390 00 GHz
|#Res BW 1 MHz HVBW 1 MHz

Sweep 1 ms (601 pis)
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LOW CHANNEL RESTRICTED, AVG, VERT

Adgilent el iPeakSearch

Mkr1 2.386 13 GHz

#Atten 0 dB 53.69 dBpY Mext Peak

Next Pk Right

Mext Pk Left

hin Search

1

,._,.-L.\I,J I - Pk-FPlk Search

Wkr © CF

;Stan 2.310 00 GHz Stop 2.390 00 GHz |
|#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
e i {ize Im

Mkrl 2.488 0925 G A
. enter Freq
#Atten 0 dB 62.76 dByY TRt

Start Freg
2 48350000 GHz

Stop Freq
2 /0000000 GHz

CF Step
. 1.65000000 MHz
) Auto Ian
g ;i-.'»\|,J'i‘|’i\|.4IJ,‘I""'-f"‘"f*h}“l|'\f‘.-"'ﬂ.-urﬁ A +.I|,J:,rL'rlT'\,‘\"‘\[,'-1,"4'-1\-f.uJ-u‘l.-._.i:-'..M"a.
Freq Offset
0.00000000 Hz

Signal Track
On Off

gslﬂﬂ 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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HIGH CHANNEL RESTRICTED, AVG, HORIZ

- Agilent

#Atten 0 dB

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

#VBW 10 Hz

53.54 dBpY

Next Pk Right

Mext Pk Left

hin Search

Pk-FPlk Search

Wkr © CF

Stop 2.500 000 0 GHz
Sweep 1.287 s (601 pts)
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

; R |FrequhanneI
Mkr1 2.488 3950 G e

. efer Fred

#Atten 0 dB 62.71 dByY T e

Start Freg
2 48350000 GHz

Stop Freq
2 /0000000 GHz

CF Step
] 1.65000000 hHz
Auto han|

o 1'-..‘..:1»4.«'.%*-\(1'\«;.3 s

JNU-“M \ "'\-'up-u"nl-f-‘v1.-fim'*t-’fuaﬁ.»nt-.r.\l.ur—i'-.\-*\J*a.-n'tn«...-;--,l’l.r.‘.\'.r\.u"«.“"\\"‘} |

Freq Offset
000000000 Hz

Signal Track
On Off

gStﬂrt 2.483 500 0 GHz

Stop 2.500 000 0 GHz
|#Res BW 1 MHz HVBW 1 MHz

Sweep 1 ms (601 pis)
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HIGH CHANNEL RESTRICTED, AVG, VERT

- Agilent

#Atten 0 dB

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

#VBW 10 Hz

53.75 dBpY

Next Pk Right

Mext Pk Left

hin Search

Pk-FPlk Search

Wkr © CF

Stop 2.500 000 0 GHz
Sweep 1.287 s (601 pts)
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HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Company: Atheros Communication Inc.
Project # 08UL1860

Date: 6/5/2008

Test Engineer: Williamn Zhuang
Confizuration: EUT with Laptep

Mode: Tx on, b Mode

Test Equipment:

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

Horn > 18GHz ‘ Limit ‘

| T73: S/N: 6717 @3m j | T144 Miteq 3008A00931 j ‘ j |

Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable ‘

HPF

j |Fcc15.205 j

Peak Measwrements

Reject Filter
RBW=VEBW=1MHz

v . ‘ ASm Chamber ﬂ ‘ HFF_4.0GHz j ‘ . Average Measurements
REW=1MH:z ; VBW=10Hz

Read Pk | Read Avg.! ! C Amp D Comr - i Peak Avg

dBuV dBuV dB dBuV/m : dBuVim

Pk Lin
dBuV/mn

Avg Lon | Pk Mar | Avg Mar Notes
dBuV/m dB dB (VH)

43.1 388 474 43.1

T4

54

418 38.1 46.1 424

T4

m

54

448 404 492 448

T4

369 271 - 44.7 349

T4

415 385 - 459 429

74

365 264 443 342

T4

il

46.1 442 50.6 487

74

380 286 - 459 365

T4

439 402 - 484 447

T4

376 292 - 455 370

74

e

Rev. 4127

13 Measurement Frequency Amp  Preamp Gain

Dist  Distance to Antenna D Corr Distance Correct to 3 meters
EFead Analyzer Reading Awg Average Field Strength @ 3 m
AF  Anterma Factor Peak  Calculated Peak Field Strength
CL  Cable Loss HPF  High Pass Filter

AvgLim  Average Field Strength Limit
Pk Lim  Peak Field Strength Limit
Ayg War Wargin vs. Awverage Limit
Pk Mar Iargm vs. Peak Limit
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REPORT NO: 08U11860-1B

DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D

IC: 4104A-ARBHB92D

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

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

R T |Freg/Channel

Mkr1 2.389 20 G i
. enter Freq
#Atten 0 dB LLELLUSVM o Gy

Start Freq
2.31000000 GHz

Stop Freg
239000000 GHz

CF Step

1
% 8.00000000 hHz
4,.'4:"' Auto han|
lI,,,.‘L._r.--'llu"l' o

.—|_,Ll‘i';r‘-’|‘l‘-"|"'v-1‘l‘.f1hb.."-'I."y'lIIr}{J|}|'f".1'l_b-l',d.-n'|“...J,‘,_.-1u‘J.‘-'.-;'.L_J".pl|-‘u'l"\‘-‘|J"‘}‘H1"q‘l'"I""pn{'Nh"ﬂ'-"ll""'ll"'f”'rlli}‘

Freq Offset
0.00000000 Hz

Signal Track
On Off

éStan 2.310 00 GHz Stop 2.390 00 GHz
HVBW 1 MHz Sweep 1 ms 601 pts)

7 Agilent Technologies
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REPORT NO: 08U11860-1B

DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D

IC: 4104A-ARBHB92D

LOW CHANNEL RESTRICTED, AVG, HORIZ
st Agilent R T [FreqiChannel

Mict 2389 67 Gz [P
. enter Freq
#Atten 0 dB eELLUCVE - i

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

CF Step
8.00000000 MHz
Auto Man|

Freq Offset
gm 0.00000000 Hz

Signal Track
On off

;Stan 2.310 00 GHz Stop 2.390 00 GHz |
|#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 08U11860-1B

DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D

IC: 4104A-ARBHB92D

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

F T |Freg/Channel

Mkr1 2.389 73 G e
. enter Freq
#Atten 0 dB 6839 dB Y e T

Start Freg
231000000 GHz

Stop Freq
239000000 GHz

CF Step

5.00000000 MHz
I Auto Man
L
tegebbaAda b P s it 'J,'\"J‘r~‘\\'fu"r'.l‘.,ﬁ'\»\al"\' Wl Freq Offset
0.00000000 Hz

Signal Track
On Off

gStﬂrt 2.310 00 GHz

Stop 2.390 00 GHz
|#Res BW 1 MHz HVBW 1 MHz

Sweep 1 ms (601 pis)
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REPORT NO: 08U11860-1B

DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D

IC: 4104A-ARBHB92D

LOW CHANNEL RESTRICTED, AVG, VERT
st Agilent R T [FreqiChannel

Mirt 2390 00 Gz [P
. enter Freq
#Atten 0 dB 3349 dB, Y IR T

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

CF Step
8.00000000 MHz
Auto Man|

— Freq Offset
0.00000000 Hz

Signal Track
On off

;Stan 2.310 00 GHz Stop 2.390 00 GHz |
|#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 08U11860-1B

DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D

IC: 4104A-ARBHB92D

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
e i {ize Im

Mkrl 24837475 G

) Center Freq
#Atten 0 dB 69.27 dByY TR

Start Freg
2 48350000 GHz

Stop Freq
2 /0000000 GHz

CF Step
1.65000000 hHz
Auto han|

Freq Offset
000000000 Hz

Signal Track
On Off

gslﬂﬂ 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: 08U11860-1B

DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D

IC: 4104A-ARBHB92D

HIGH CHANNEL RESTRICTED, AVG, HORIZ
s Agilent R T [FreqiChannel

Mkr1 2.483 665 0 GHz e
: enter Freq
#Atten 0 dB 5232 4B (SastaaR g

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

Stop 2.500 000 0 GHz
#VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 08U11860-1B DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D IC: 4104A-ARBHB92D

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
e i e Feak Search

Mkr1 24835275 G
#Atten 0 dB 72.03 dBpY MNext Peak

Next Pk Right

Mext Pl Left

Iin Search

!
4o f) A
Wil
Wihend 1),
i h f I'rI*'r"."r""h"u'““"l'rv""'1'-Jll’1‘a“""l‘.-“I‘"‘I‘l\"\"-‘-"w"r'J'.r-'Mw XTI NPRTTY R RTRY R ) e

FPl-Fk Search

tlkr © CE

hlore

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

|#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pis)
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REPORT NO: 08U11860-1B
FCC ID: PPD-AR5BHB92-D

DATE:JULY 15, 2008
IC: 4104A-ARBHB92D

HIGH CHANNEL RESTRICTED, AVG, VERT

- Agilent

#Atten 0 dB

| Start 2.483 500 0 GHz

#VBW 10 Hz

52.80 dBpY

Next Pk Right

Mext Pk Left

hin Search

Pk-FPlk Search

Wkr © CF

Stop 2.500 000 0 GHz
Sweep 1.287 s (601 pts)
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Mext Pealk

B iPeakSearch

Mkr1 2.483 527 5 GHz

hlore
1of2
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REPORT NO: 08U11860-1B
FCC ID: PPD-AR5BHB92-D

DATE:JULY 15, 2008
IC: 4104A-ARBHB92D

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont 5m Chamber

Company: Atheros Communication Inc.
Project # 08UL1860

Date: 6/6/2008

Test Engineer: Williamn Zhuang
Confizuration: EUT with Laptep

Mode: Tx on, g Mode

Test Equipment:

Horn 1-18GHz

Pre-amplifer 1-26GHz ‘

Pre-amplifer 26-40GHz

Horn > 18GHz

‘ Limit ‘

| T73: S/N: 6717 @3m j | T144 Miteq 3006200931 j ‘

Bl

Hi Frequency Cables

2foot cable 3 foot cable

12 foot cable ‘

HPF

j |Fcc15.205 j

Peak Measwrements

Reject Filter
RBW=VEBW=1MHz

1 |

j ‘ ASm Chamber

‘HF’F_:J.DGHZ j ‘

Average Measurements
REW=1MH:z ; VBW=10Hz

Read Pk
dBuV

Read Avg.
dBuV

i
Pealk

dBuV/in

Amp
dB

D Corr Avg

dBuVin

Pk Lin
dBuV/mn

Pk Mar
dB

Notes
(VH)

Avg Lon
dBuV/m

Aveg Mar
dB

380 260

423 303

T4

54

362 236

405 279

T4

m i

54

482 330

524 383

T4

458 316

536 394

T4

480 336

524 380

74

445 300

523 378

T4

mim i

427 295

473 340

74

400 250

479 329

T4

423 206

46.8 3.1

T4

397 248

476 327

74

il

Rev. 4127

13 Measurement Frequency
Dist  Distance to Antenna
EFead Analyzer Reading

AF  Anterma Factor

CL  Cable Less

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

Preamp Gain

AvgLim  Average Field Strength Limit
Pk Lim  Peak Field Strength Limit
Ayg War Wargin vs. Awverage Limit
Pk Mar Iargm vs. Peak Limit
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REPORT NO: 08U11860-1B

DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D

IC: 4104A-ARBHB92D

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

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

R T |Freg/Channel

Mkr1 2.389 60 G i
. enter Freq
#Atten 0 dB CULLUM o0 Gz

Start Freq
2.31000000 GHz

Stop Freg
239000000 GHz

CF Step
¢, 8.00000000 MHz
.ﬁ"" Auto Man

i
Aot e Mon gl bbbt i gl At _rl\.-)'-.J,M.\'-<'-"-J.*J’JdI'.-J\r:'r1-"»-'n‘-.ru-'\-‘mfl‘l'ﬂ"'ﬂ"l'w'lu f S q Oiffset
0.00000000 Hz

Signal Track
On Off

éStan 2.310 00 GHz Stop 2.390 00 GHz
|#Res BW 1 MHz HVBW 1 MHz Sweep 1 ms 601 pts)

7 Agilent Technologies
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REPORT NO: 08U11860-1B DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D IC: 4104A-ARBHB92D

LOW CHANNEL RESTRICTED, AVG, HORIZ
st Agilent R T [PeakSearch

Mkr1 2.390 00 GHz
#Atten 0 dB 5361 dBpY Mext Peak

Next Pk Right
MNext Pk Left

Min Search

B4 PPk Search

MWhkr @ CF

hlore
1of2

;Stan 2.310 00 GHz Stop 2.390 00 GHz |
|#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 08U11860-1B

DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D

IC: 4104A-ARBHB92D

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Mkri1 2.389 60 G

#Atten 0 dB 70.07 dBpY

|FrequhanneI

Center Freqg

235000000 GHz

Start Freg
231000000 GHz

Stop Freq
239000000 GHz

CF Step
{ 5.00000000 hHz
Ian
—
g e s et gt et gty Aibmefgmrine gl R Freq Offset
0.00000000 Hz

Signal Track
On Off

gStﬂrt 2.310 00 GHz

Stop 2.390 00 GHz
|#Res BW 1 MHz

Sweep 1 ms (601 pis)

HVBW 1 MHz
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REPORT NO: 08U11860-1B DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D IC: 4104A-ARBHB92D

LOW CHANNEL RESTRICTED, AVG, VERT
st Agilent R T [PeakSearch

Mkr1 2.389 87 GHz
#Atten 0 dB 53.84 dBpY Mext Peak

Next Pk Right
MNext Pk Left

Min Search

4l Pk-Pk Search

hWkr © CF

hlore
1of2

;Stan 2.310 00 GHz Stop 2.390 00 GHz |
|#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 08U11860-1B
FCC ID: PPD-AR5BHB92-D

DATE:JULY 15, 2008
IC: 4104A-ARBHB92D

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
e Agi B
Mkr1 2.4835825 G

#Atten 0 dB 67.59 dByY

el
iy l"ﬂ’”ﬁ\"“l«#"‘ -J"'rr“

\"'\1""*-4"*"-"‘a—‘u"'-|,-"l.1"-'-lr,ﬂ-'ra',.Ll-JJ»Lf*}-.-'J.-*a"d‘\;'-'-a'-Jt‘..W’u.-.JJ.-H‘}u‘.'L-.rr-n‘h.?.,.-'"Ja.-i-,v-n'.-#.ﬂ.,..-'r‘

gStﬂrt 2.483 500 0 GHz
|#Res BW 1 MHz

Stop 2.500 000 0 GHz

H#VBW 1 MHz Sweep 1 ms (601 pis)
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Peak Search

MNext Peak

Next Pk Right

Mext Pl Left

Iin Search

FPl-Fk Search

tlkr © CE

hlore
10f2
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REPORT NO: 08U11860-1B
FCC ID: PPD-AR5BHB92-D

DATE:JULY 15, 2008
IC: 4104A-ARBHB92D

HIGH CHANNEL RESTRICTED, AVG, HORIZ

- Agilent

#Atten 0 dB

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

#VBW 10 Hz

51.28 dBpY

Next Pk Right

Mext Pk Left

hin Search

Pk-FPlk Search

Wkr © CF

Stop 2.500 000 0 GHz
Sweep 1.287 s (601 pts)
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Mext Pealk

B iPeakSearch

Mkr1 2.483 527 5 GHz
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REPORT NO: 08U11860-1B
FCC ID: PPD-AR5BHB92-D

DATE:JULY 15, 2008
IC: 4104A-ARBHB92D

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
e Agi B
Mkr1 2.483 8850 G
#Atten 0 dB 70.73 dBuv

il LI”'-,’*?-‘J“&_L |
- wIi."'w"'Iw"'liJ\*"-'1“l"\"‘L-'I’"-'r".""n'J‘i'Jﬁ'|.~‘--1"|'\"-'-'-'|_plw'ﬂ..-'l't-y"l,-.n'ﬂ-'r-.'1-}-'.'kJ\"—u'»\'..-‘.r'11'*-\-Un'u.\‘-..J-'-'1~‘-!4'-4'J».,."'-i\\.

gslﬂﬂ 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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Peak Search

MNext Peak

Next Pk Right

Mext Pl Left

Iin Search

FPl-Fk Search

tlkr © CE
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REPORT NO: 08U11860-1B
FCC ID: PPD-AR5BHB92-D

DATE:JULY 15, 2008
IC: 4104A-ARBHB92D

HIGH CHANNEL RESTRICTED, AVG, VERT

- Agilent

#Atten 0 dB

| Start 2.483 500 0 GHz

#VBW 10 Hz

52.26 dBpY

Next Pk Right

Mext Pk Left

hin Search

Pk-FPlk Search

Wkr © CF

Stop 2.500 000 0 GHz
Sweep 1.287 s (601 pts)
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Mext Pealk

B iPeakSearch

Mkr1 2.483 610 0 GHz

hlore
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REPORT NO: 08U11860-1B DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D IC: 4104A-ARBHB92D

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Atheros Communication Inc.
Project # 08UL1860

Date: 6/6/2008

Test Engineer: Williamn Zhuang
Configuration: EUT with Laptop

Mode: Tx on, HT20 Mode

Test Equipment:

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

| T73; S/N: 6717 @3m j | T144 Miteq 3003A00931j ‘ 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

. | v ‘ AS5m Chamber ﬂ ‘ HPF_4.0GHz j . Average Measurements
RBW=1MHz ; VEW=10Hz

f Dist i Read Pk i Read Avg.; AF | CL | Amp D Comr - i Peak Ave | Pk Lim ; Ave Lim | Pk Mar ; Ave Mar Notes

{m) dBuV dBuV dB/m: dB B dB dBuV/m | dBuV/m | dBuV/m ;| dBuV/m B B {(VH)

in 387 255 333 o0 430 298 74 54
30 379 253 333 422 29046 T4 54

Rev. 4127

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: 08U11860-1B

DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D

IC: 4104A-ARBHB92D

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

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

R T |Freg/Channel

Mkr1 2.388 27 G i
. enter Freq
#Atten 0 dB 63,32 A8 N R

Start Freq
2.31000000 GHz

Stop Freg
239000000 GHz

CF Step

| 5.00000000 hHz

2 Auto Ian
MUL*‘*

| iml'.i;-xll'l.ﬂ Freq Offset
X -"J-v.(;.r'*m*r“-'-*r-amf.'\‘d"h'l‘.Ja"*-\'r*r"v'~u*."\"'.'-»-‘1-..J4..-.w.\\'f-"n'#-.ﬂ-ﬁl.-ﬁk"-\".d-".-"'L*“ﬁ"""‘fk"‘h\ " D

Signal Track
On Off

éStan 2.310 00 GHz Stop 2.390 00 GHz
HVBW 1 MHz Sweep 1 ms 601 pts)

7 Agilent Technologies
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REPORT NO: 08U11860-1B

DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D

IC: 4104A-ARBHB92D

LOW CHANNEL RESTRICTED, AVG, HORIZ
st Agilent R T [FreqiChannel

Mirt 2390 00 Gz [P
. enter Freq
#Atten 0 dB ULV - Gre

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

CF Step
8.00000000 MHz
Auto Man|

Freq Offset
7 0.00000000 Hz

Signal Track
On off

;Stan 2.310 00 GHz Stop 2.390 00 GHz |
|#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 08U11860-1B

DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D

IC: 4104A-ARBHB92D

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

R T |Freg/Channel

Mkr1 2.390 00 G A
. enter Freq
#Atten 0 dB 6448 dB e T

Start Freg
231000000 GHz

Stop Freq
239000000 GHz

CF Step
500000000 hHz
¢ Auto han|

b d“ mﬁ,ﬁﬂw Freq Offset

YL
‘1‘@'-‘—r.--r.v-.|"pl;"-.\-|'Jnﬁ'..‘p.n‘1'a'-{.~.-.-’1_l.-"|nJ"'n'a'v'|‘n-‘--'I'\J.r'4\‘uIru.-4.'-'»«“!.#\"-"1"‘"“-'\""I“U‘Jw"']""r? ’ CHmb:

Signal Track
On Off

gStﬂrt 2.310 00 GHz

Stop 2.390 00 GHz
|#Res BW 1 MHz HVBW 1 MHz

Sweep 1 ms (601 pis)
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REPORT NO: 08U11860-1B

DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D

IC: 4104A-ARBHB92D

LOW CHANNEL RESTRICTED, AVG, VERT
st Agilent R T [FreqiChannel

Mirt 2390 00 Gz [P
. enter Freq
#Atten 0 dB LACLUCVER - i

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

CF Step
8.00000000 MHz
Auto Man|

Freq Offset
% 0.00000000 Hz

Signal Track
On off

;Stan 2.310 00 GHz Stop 2.390 00 GHz |
|#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 08U11860-1B DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D IC: 4104A-ARBHB92D

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
R T | PeakSearch

Mkr1 2.483 885 0 GHz
#Atten 0 dB 67.88 dBpY MNext Peak

Mext Pk Right
Mext Pl Left

Iin Search

ﬁf.'m y
|lrl,\-'|‘|-,-1|\1\.1|r.t.u*fu il o 1 "I |‘
il WhnflJf..u‘ﬂJ"'n.i.-‘.u\l“;.u‘ﬁ\."H”ﬂ‘.;.-.rv,-1;"n'tﬂltfh.-fw.ﬁ,r*-..fu.ﬁ WL PP Search
AN LY 1 é earc

tlkr © CE

hlore

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

(#Res BW 1 MH H#VBW 1 MHz Sweep 1 ms (601 pis)
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REPORT NO: 08U11860-1B
FCC ID: PPD-AR5BHB92-D

DATE:JULY 15, 2008
IC: 4104A-ARBHB92D

HIGH CHANNEL RESTRICTED, AVG, HORIZ

- Agilent

#Atten 0 dB

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

#VBW 10 Hz

48.87 dB.Y

Next Pk Right

Mext Pk Left

hin Search

Pk-FPlk Search

Wkr © CF

Stop 2.500 000 0 GHz
Sweep 1.287 s (601 pts)
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REPORT NO: 08U11860-1B

DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D

IC: 4104A-ARBHB92D

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
e i Im

Mkr1 24836375 G

) Center Freq
#Atten 0 dB 66.38 dBy TRt

Start Freg
2 48350000 GHz

Stop Freq
2 /0000000 GHz

CF Step
1.65000000 hHz
Auto han|

%U'wfl
f 1,1.«“,,,'1\,,.‘[;“"“\@‘ LH T -
¥ |Hrq|||| llwhh lu-#L.‘J"pﬂj‘l-.-,llluu.mmr] ||'\}-.q|1\'u'1k1u'. J"r Jl|'"'1'Lr“I11'1.,|'4'TIL‘f’1LIIl!J'Fl'i"f"‘*‘h'rjp‘w,...|'w’l. Freq Offset

0.00000000 Hz

Signal Track
On Off

gslﬂﬂ 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: 08U11860-1B

DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D

IC: 4104A-ARBHB92D

HIGH CHANNEL RESTRICTED, AVG, VERT
s Agilent R T [FreqiChannel

Mkr1 2.483 665 0 GHz e
: enter Freq
#Atten 0 dB 46.67 B,V (it aaR g

Start Freq
2 48350000 GHz

Stop Freg
2 50000000 GHz

CF Step
165000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Off

Stop 2.500 000 0 GHz
#VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 08U11860-1B DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D IC: 4104A-ARBHB92D

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Atheros Communication Inc.
Project # 08UL1860

Date: 6/6/2008

Test Engineer: Williamn Zhuang
Configuration: EUT with Laptop

Mode: Tx on, HT40 Mode

Test Equipment:

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

| T73; S/N: 6717 @3m j | T144 Miteq 3003A00931j ‘ 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

. | v ‘ ASm Chamber ﬂ ‘ HPF_4.0GHz j . Average Measurements
RBW=1MHz ; VBW=10Hz

f Dist i Read Pk i Read Avg.; AF : CL | Amp D Comr -1 Peak Ave | Pk Lim ; Ave Lim; Pk Mar ; Ave Mar Notes
(1) dBuV dBuV dB/m dB dBuV/m | dBuV/in | dBuV/im ;| dBuVim dB dB (VIH)

385 253 333 428 2946 T4
384 245 350 - 462 323 T4
38.1 252 333 - 424 2046 T4
365 242 442 320 T4

il

Rev. 4127

£ Measurement Frequency Lrmp Preamp Gain AygLim  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: 08U11860-1B DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D IC: 4104A-ARBHB92D

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

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont S Chamber

Company: Atheros Comunnnication Inc.
Project # 08U11860

Date: 6/5/2008

Test Engineer: Willian Zhuang
Configuration: EUT with Laptop

Mode: Tx on, a Mode

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘
‘ T73; S/N: 6717 @3m j | T144 Miteq 3008400931 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

- . ‘ AS5m Chamber ﬂ ‘ HPF_7 BGHz j ‘ - Average Measurements
REW=1MMHz ; VEW=10Hz

Read Pk | Read Ave.: ? Amp D Conr: Flir | Peak Avg | PkLun : Avg Lun: Pk Mar  Avg Mar Notes
dBuV dBuV dB B dB | dBuVim | dBuVim i dBuVim : dBuV/m dB dB (VH)

374 240 - 0o 0.7 513 379 T4 54 - - i
364 237 - [IE1] 0.7 503 376 T4 54 - - H

Rev 4127

Measurement Frequency Amp  Preamp Gain Awvg Lim  Average Field Strength Limit
Distance to Antenna D Corr Distance Cotrect to 3 meters Pk Lim  Peak Field Strength Lirot
Analyzer Readng Awg  Awverage Field Strength @ 3 m Lwg Mar Margin vs. Average Lot
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Iargin ws. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 08U11860-1B DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D IC: 4104A-ARBHB92D

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

HARMONICS AND SPURIOUS EMISSIONS

Comphiance Certification Services, Fremont Sm Chamber

Company: Atheros Commuuication Inc.
Project # 08U11850

Date: 6/5/2008

Test Engineer: William Zhuang
Configmration: EUT with Laptop

Mode: Tx on, HT20 Mode

Test Equipment:

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

‘173: S/N: 6717 @3m j |Tu4 Miteq 3008A00931 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
. . ‘ AS5m Chamber ﬂ ‘ HFF_7.6GHz j ‘ . Average Measurements
REW=1MHz , VBW=10Hz

Read Pk i Read Ave.| ? Amp (D Corri Flir = Peak Avg : PkLun { Aveg Lun! Pk Mar | Avg Mar Notes
dBuV dBuV B B dB | dBuVim | dBuVim ;i dBuVim | dBuV/m dB dB {(VH)

370 237 - 0o 0.7 509 376 T4 54 Y
375 239 - 0o 0.7 514 378 T4 54 - H

Rev. 4127

Measurement Frequency Amp  Preamp Gain Awg Lim  Awerage Field Strength Limit
Distance to Antenna D Corr Distance Cotrect to 3 meters Pk Lim  Peak Field Strength Limnit
Analyzer Eeading Awg Average Field Strength (@ 3 m Awg Mar Margin vs. Average Lirot
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar IMargmn ws. Peak Lirmt

Cable Loss HPF  High Pass Filter
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REPORT NO: 08U11860-1B DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D IC: 4104A-ARBHB92D

7.2.7. TRANSMITTER ABOVE 1 GHz FOR 802.11n HT40 MODE IN THE 5.8
GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Atheros Communication Inc.
Project # 08UL1860

Date: 6/5/2008

Test Engineer: Williamn Zhuang
Configuration: EUT with Laptop

Mode: Tx on, HT40 Mode

Test Equipment:

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

| T73; S/N: 6717 @3m j | T144 Miteq 3003A00931j ‘ 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

. | v ‘ AS5m Chamber ﬂ ‘ HPF_7.6GHz j . 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 dB/m: dB dB dB dB ; dBuVin i dBuVin | dBuV/im i dBuV/im dB dB {(VH)
Low Ch.

11510 30 370 238 375 - 00 0.7 510 378 T4 54 - - v
11510 30 373 240 375 - 00 0.7 513 380 T4 54 - - H

High Ch,
11590 - : - - v
11590 H

Rev. 4127

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

Cable Loss HPF  High Pass Filter
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REPORT NO: 08U11860-1B DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D IC: 4104A-ARBHB92D

7.3. RECEIVER ABOVE 1 GHz

7.3.1. RECEIVER ABOVE 1 GHz IN THE 2.4 GHz BAND

High Frequency Measurement
Compliance Certification Services, Fremont S Chamber

Company: Atheros

Project # 038U11860

Date: 6/9/2008

Test Engineer: Chin Pang
Configuration: EUT with Laptop

Mode: EX, 2.4GHz Band { Worst Case )

Test Equipment:

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

‘TGO: S/N: 2238 @3m j ‘T145 Agilent 3008A005( j | ﬂ ‘ j | FCC 15.209 j

Hi Frequency Cables

| REW=VBW=1MHz
Thanh 177079008 . . ‘ C-5m Chamber j ‘ j ‘ . Average Measurements
RBEW=IMHz , VBW=10H=z

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

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

550 380 478 308 54
528 362 - 459 293 54
515 3546 -35. 454 295 54
500 350 . . -35. 46.7 31T 54
530 368 - 458 206 54
502 346 -35. 44.1 285 54
535 355 490 310 54

Note: No other emissions were detected ahove the system noise floor.

f Measurement Frequency bLmp  Preamp Gain Avg Lim  Awverage Field Strength Limit
Distance to Antenna D Corr DHstance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Eeading Avg  Average Field Strength @ 3 m Lvg Mar Margin vs. Average Lirnit
Antenna Factor Peakk  Calcuwlated Peak Field Strength Pk Mar IMargm vs. Pealc Lonit
Cable Loss HPF  High Pass Filter

Page 50 of 67

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: 08U11860-1B DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D IC: 4104A-ARBHB92D

7.3.2. RECEIVER ABOVE 1 GHz IN THE 5.8 GHz BAND

High Frequency Measurement
Compliance Certification Services, Fremont S Chamber

Company: Atheros

Project # 08U11860

Date: 6/9/2008

Test Engineer: Chin Pang
Configuration: EUT with Laptop

Mode: RX, 5.8GHz Band { Worst Case )

Test Equipment:
Limit ‘

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

‘TGO: S/N: 2238 @3m j ‘T145 Agilent 3008A005( j | ﬂ ‘ j | FCC 15.209 j

Hi Frequency Cables

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

Peak Measurements
REW=VBW=1MHz

| Thanh 177079008 . | . ‘ C-5m Chamber j ‘ j ‘ . Average Measurements
RBEW=IMHz , VBW=10H=z

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

540 380 468 308 54
535 376 -35. 474 315 54
s05 347 N ] -35. 472 314 54
523 368 - 45.1 206 54
514 363 -35. 453 302 54
523 350 478 305 54

Rev. 4127
Note: No other emissions were detected above the sysiem noise floor.

f Measurement Frequency Lmp  Preamp Gain LvgLim  Awverage Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3m Avg WMar Wargin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pl Mar  Margin vs. Peak Limit
Cable Loss HPF  High Pass Filter

Page 51 of 67

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: 08U11860-1B DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D IC: 4104A-ARBHB92D

7.4. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

=ACOMPLIANGE somae fericion s

T LagINCETiNG w0 e, int
PEL AT A TR G T Fremont, Ca 24538

LLoEa, T i .
Tel: (E10) 771-1000
Fax: (510} A&1-0BS8

Datag: 4 Fila#: 02ullssd.EMI Cate: 0&5-04-2008 Time: 10:07:01
Loved {dRuVin)

0
FOCC CLASS-H

—

g

*«ehrr].\u ;

Traca: 2 raf Trace:

Condition: FPOC CLASS-B HORIZONTARL

Test Operator:: William Zhuang

Projact §#: : 08UL15&0

CJompany : : Atherocs

Model : : AREBHE9Z /RESEHE22-D
Configuraticon:: EUT w/Laptop Acon antenna
Mode : Transmit at worst case
Targat: : FCC Class B
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REPORT NO: 08U11860-1B DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D IC: 4104A-ARBHB92D

HORIZONTAL DATA

Raad Limit over
Level Factor Level Line Limit Eemark

dBuv dB dBuv,/m deuv/m dE

42.74 7.02 25.72 43.E54 7.78
E4 .25 .74 35.51 4&.04 a.49
57.30 .08 39,24 46.040 .76
El.20 7.02 34.27 4&.00 73
43,56 LEQ 23,06 45,04 .94
39,565 LT3 27.76 46,040 .24
37.3% .43 26.20 4&.00 10
34 .64 .22 25,72 4&.04 20 .28
3ELE3 .88 20.35 4&.04 .BE

1
3
4
5
&
B
9
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REPORT NO: 08U11860-1B
FCC ID: PPD-AR5BHB92-D

DATE:JULY 15, 2008
IC: 4104A-ARBHB92D

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

VERTICAL PLOT

COMPLIANCE

T = EaGINERFNG w0 WGy, Ind
FEL AL LA BT
15 LG, TS

Compliance Certification Services
47173 EBenicia Strest

Fremont, CA 54538

Tel: (510 771-1000

Fax: (510} &&l-0B8R2

Datag: = Filae#: 05Ull18:50.EMI
Lard (ARuYim)

Date: 05-04-Z008 Tim=: 0%:5Z:48

o0

FCLC CLASS-H

Trace: 1

Condition: FPCC CLRES-B VERTICAL
Tegt Cperator:: William Zhuang
Project #: : DBUL18E0
Company s : Athercs
Model :

: ARRSBHBZZ /ARSEBHEZ2-D

Ref Trace:

Configuraticon:: EUT w/Laptop Acon Antenna
Mode - : Tranemit at worst case

Target: : FOC Clase B
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REPORT NO: 08U11860-1B DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D IC: 4104A-ARBHB92D

| VERTICAL DATA |

Raad Limit over
Lewvel Factor Level Line Limit Remark

dABuv de deuv,/m deuv,/m dE

E5.130 &1.z8 -23.0Z 285.27 40.00 -11.74 Peak
T7.530 43%.69% -22.7% 26.30 40.00 -13.10 Peak
145.240 45.85 -17.23 25.42 43.EBE0 -14.408 Peak
215.240 E£1.12 -18.74 32.38 4&£.00 -13.582 Peak
Z84.140 51.70 -15.53 35.17 4&.00 -10.853 Peak
381.140 42.15 -13.74 285.41 4&.00 -17.5% Peak
492.58%0 35.8&8 -11.41 27.2E5 4&£.00 -185.7&5 Peak
74.080 3/.50 -8.B8 25.02 4&.00 -17.38 Peak
7E4.5%0 38.27 -T.88 28.5% 4&.00 -17.41 FPeak
5E5.440 34.2% -E.%2 25.37 4&.00 -17.83 Peak

L= IR I (R N I YRS I

oy
=]
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REPORT NO: 08U11860-1B DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D IC: 4104A-ARBHB92D

8. 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 46
5-30 i) 50
" Decreases with the logarithm of the frequency.
TEST PROCEDURE
ANSI| C63.4
RESULTS
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REPORT NO: 08U11860-1B DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D IC: 4104A-ARBHB92D

6 WORST EMISSIONS

CONDUCTED ERMISSIONS DATA (115VAC 60Hz)

Frey. Reading Closs | Limit FCC B in Remark

(MHz) | PE (dBuV) | QF (dBuVY) [AV({dBuY)| (dE) QF AV |QP{B)|AV(E) L1/L2
0.2 2123 - 44 93 0.00 .21 a091 -0 A8 -509 L1
N3l 317E - da a7 Q.00 2097 49 97 -E19 -3.30 L1
.59 4516 -- 3909 Q.00 2600 4400 -7.84 -5.91 L1
0.2 3l ad - 4574 0.00 Ai0.21 a091 037 517 L2
031 al.la - da 35 0.00 2097 49 a7 -BEL 362 L2
.59 4770 - 3905 Q.00 600 4400 -E.30 -5.95 L2
6 Worst Data
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REPORT NO: 08U11860-1B DATE:JULY 15, 2008
FCC ID: PPD-AR5BHB92-D IC: 4104A-ARBHB92D
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9. 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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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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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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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

(MHz) (cm) (dBm) (dBi) (mW/cm”?2) | (W/m*2)
802.11b 2400 - 2483.5 20.0 25.37 5.28 0.23 2.31
802.11g 2400 - 2483.5 20.0 29.58 5.28 0.61 6.09
802.11n HT20 | 2400 - 2483.5 20.0 29.54 2.70 0.33 3.33
802.11n HT40 | 2400 - 2483.5 20.0 24.92 2.70 0.11 1.15
802.11a 5725 - 5850 20.0 28.98 3.84 0.38 3.80
802.11n HT20 5725 - 5850 20.0 29.21 2.30 0.28 2.81
802.11n HT40 5725 - 5850 20.0 29.85 2.30 0.33 3.26
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