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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 1x1 PCle Minicard Transceiver
FCC MODEL.: AR5B95
IC MODEL.: AR5B95-H
SERIAL NUMBER: 518436-001 (SPS #)
DATE TESTED: OCTOBER 10-15, 2009
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.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. 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. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of any government.

Approved & Released For CCS By: Tested By:
AW P
THU CHAN CHIN PANG
EMC MANAGER 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 lIssue 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
4.1. 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, SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 4.94 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 1x1 PCle Minicard transceiver.

The radio module is manufactured by Atheros Communications
5.2. MAXIMUM OUTPUT POWER

The test measurement passed within £ 0.5dBm of the original output power.

5.3. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE
The major change filed under this application is adding portable HP tablet, model: HSTNN-I77C,
and collocated with Bluetooth module, FCCID: QDS-BRCM1043.

5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a PIFA antenna, with a maximum gain of -0.35 dBi (with cable loss). Without
cable loss, the antenna gain is 1.09dBi.

5.5. SOFTWARE AND FIRMWARE
The test utility and driver software used during testing was Devlib Revision 0.9 Build #19
Art_11n.

5.6. WORST-CASE CONFIGURATION AND MODE
The tests were performed on full test worst case channel with Winstron antenna installed since
it has higher antenna gain, and some spot check with Yageo antenna since it has same type but
lower gain antenna.

The worst-case channel is determined as the channel with the highest output power.

The worst-case also investigated for X, Y, Z, and mobile orientation of the support laptop.
Mobile position was turned out as worst-case orientation on both antennas.
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5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number
Laptop HP JIXI11.0 79816S103T
Laptop HP JIXI1.1 79816S106Q
AC Adapter HP PPPO09H F1-09072618090A
/0 CABLES
/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 uUsS 115V Un-shielded 2m No
2 DC 1 DC Un-shielded 2m No
TEST SETUP

The EUT is installed in a host laptop computer via an extended card during the tests. Test
software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

AL Adapter

TEWVALC BOHz
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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 Due
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01016 01/14/10
Preamplifier, 26.5 GHz Agilent / HP 84498 C01052 02/04/10
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 12/16/09
Antenna, Hom, 18 GHz EMCO 3115 C009%45 01/29/10
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 05/06/11
LISN, 30 MHz FCC LISN-50/250-25-2  [N02625 10/29/09
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 06/01/10
Peak Power Meter Boonton 4541 C01186 01/19/10
Reject Filter, 2.4-2.5 GHz Mcro-Tronics BRC13192 N02683 CNR
Peak Power Sensor Boonton 57318 2411 02/02/10
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7. RADIATED TEST RESULTS
71. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

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

WINSTRON ANTENNA:

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

e Agilent 14:15:45 Oct 8, 2009 R T |FregiChannel

Mkr1 2.389 72 GHz Center F

) enter Freq
Ref 104 dBpY #Atten 0 B 59.11 dBpY' > 36000000 G
#Feak
Log
10 Start Frag
dB/ 231000000 GHz
Offst
7.01
dB Stop Freq
. 239000000 GHz

74.0
dByv CF Step
8.00000000 MHz

[ At o Ilan|

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swep On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1.067 ms (2001 ps)
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LOW CHANNEL RESTRICTED, AVG, HORIZ
W Agilent 14:16:24 Oct 8, 2009 R T |FregiChannel

Mkr1 2.389 72 GHz

Center Freg
Ref 104 dBpY #Atten 0 dB 19.12 dByY
fpealk [ o Yl 2 35000000 GHz

Log
Start Freq
231000000 GHz
i Stop Freg
239000000 GHz

CF Step
3.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
On off

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (2001 pts)
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RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
- Agilent 14:09:34 Oct 8, 2009 R T |FregiChannel

Mkr1 2.389 80 GHz Centor F
J ) enter Freq
Ref 104 dBpv #htten 0 B 56.47 dBpv 2 25000000 GHz
#Peak
Log
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1.067 ms (2001 pts)
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LOW CHANNEL RESTRICTED, AVG, VERT
% Agilent 14:11:08 Oct 8, 2009 R T |FregiChannel

Mkr1 2.389 60 GHz

Center Freg
Ref 104 dBpY #Atten 0 dB 1572 dBy
fpealk [ o Yl 2 35000000 GHz

Log
Start Freq
231000000 GHz
i Stop Freg
239000000 GHz

CF Step

3.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (2001 pts)
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RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

H Aglent 135527 Octd, 2003 R T |Freg/Channel

Mkr1 2.483 566 00 GHz Centor F
J J enter Freq
Ref 104.2 dBp #htten 0 B 61.47 dBpv 5 45175000 GHz
#Peak
Log
Start Freq
2 48350000 GHz
I Stop Freq
2 50000000 GHz
CF Step
sraend | 1.65000000 WHz
Auto Man|
Freq Offset
0.00000000 Hz

FTun Signal Track
On Off

Swp

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1.067 ms (2001 pts)
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HIGH CHANNEL RESTRICTED, AVG, HORIZ
W Agilent 13:55:51 Oct 3, 2009 R T |FregiChannel

Mkr1 2.484 754 00 GHz

Center Freq
Ref 104.2 By #Atten 0 dB 5231 dByv
ok —— enZ ] 249175000 GHz

Log
Start Freq
2 483850000 GHz
I Stop Freg
250000000 GHz

CF Step

1.65000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (2001 pts)
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RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
- Agilent 14:04:01 Oct 8, 2009 R T |FregiChannel

Mkr1 2.484 168 25 GHz Centor F
J J enter Freq
Ref 104.2 dBp #htten 0 B 58.40 dBpv 5 45175000 GHz
#Peak
Log
Start Freq
2.48350000 GHz
Stop Freq
2.A0000000 GHz

CF Step
1.65000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1.067 ms (2001 pts)
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HIGH CHANNEL RESTRICTED, AVG, VERT
e Agilent 14:04:20 Oct 8, 2009 R T |FregiChannel

Mkr1 2.484 704 50 GHz

Center Freq
Ref 104.2 By #Atten 0 dB 49.15 dByY
ok —— enZ ] 249175000 GHz

Log
Start Freq
2 483850000 GHz
I Stop Freg
250000000 GHz

CF Step

1.65000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (2001 pts)
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HARMONICS AND SPURIOUS EMISSIONS

High Freguency Measurement
Compliance Certification Services, Fremoni Sm Chamber

Test Engr: Can Ming Chung

Date: 10/17/08

Project #: 09U128EE

Company: Atheres Communication Inc

EUT Description: Fut inside the lapiop

Test Targei: FCC 15247

Mode Oper: TX_B mode with WNC Antenna
f Meamrement Frequency Amp  Preamp Gain Average Field Strength Limit
Dist  Distance to Antenna D Corr Distance Correct to 3 meters Pezk Field Strength Limit
Fead Analyzer Feading Loz Average Field Strength @ 3 m Margim vs. Average Linut
AF Antenna Factor Peak  Calmulated Peak Field Strength Margin vs. Peak Limit
CL Cable Loss HPFF  High Fass Filter

£ Dist | Read Amp D Corr Corr. imit Margin
GH= dB ABuV/ny dB

Low Ch
4.824 i k i i 41.1
4.824 i . . k A i 9.5
4.824 i k A i 41.7
4.824 i k A i 9.1
Mid Ch
4874 A k A i 36.3
4874 A k A i 43.7
4874 A N . k A i 357
4.874 A . A A 46.1
T.311 A . A A 34.1
T.311 A , . . . A A 48.2
4.874 A k A A 43.3
4.874 A k A A 3.0
4.874 A . . k A A 42.5
4874 A . A i 324
T.311 A . A i 453
T.311 A 5.4 351 . -34.7 A i 33.2
12.185 A 343 38.0 k =334 A i 0.3
12,185 A prd] 386 k) . . 380
High Ch
4,914 A x i 3LE A o349 . i 4L.5
4,914 A T2 3LE A o349 . i L1
T.386 i 383 353 . -34.6 i i 46.2
T.386 i 4.3 353 . -34.6 i i 318
4.924 i 3Te 318 . -34.9 i i 41.7
4.924 i 5.6 318 . -34.9 i i 9.4
T.386 i 3o.8 353 . -34.6 i i 44.8
T.386 i 4.3 35.3 . -34.6 i i 3.8
Rev. 4.1.2.7

Mote : Mo other emissions were detected above the system noise floor.

oiedimim
e it g
oietimim

el -HE L -H O - H b - EL - He - H O -
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

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

# Agilent 11:86:58 Oct 8, 2009 R_T |Freg/Channel

Mkr1 2.385 88 GHz Center F

J enter Freq

Ref 104 dBpY #Atten 0 B 67.78 dBpYv' 5 S000000 Gils
#Peak

Start Freq

231000000 GHz

Stop Freq

o 239000000 GHz

CF Step
8.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp On off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1.067 ms 2001 pts)

Page 21 of 81

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
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: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

LOW CHANNEL RESTRICTED, AVG, HORIZ
W Agilent 11:57:38 Oct 8, 2009 R T |FregiChannel

Mkr1 2.390 00 GHz

Center Freg
Ref 104 dBpY #Atten 0 dB 53.25 dByY
fpealk [ o Yl 2 35000000 GHz

Log
Start Freq
231000000 GHz
i Stop Freg
239000000 GHz

CF Step

3.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
- Agilent 11:47:47 Oct 8, 2009 R T |FregiChannel

Mkr1 2.389 64 GHz Centor F

J enter Freq

Ref 104 dBpv #htten 0 B 66.52 dByv 2 25000000 GHz
#Peak

Log

Start Freq

231000000 GHz

Stop Freq

239000000 GHz

CF Step
5.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

LOW CHANNEL RESTRICTED, AVG, VERT
W Agilent 11:48:34 Oct 8, 2009 R T |FregiChannel

Mkr1 2.390 00 GHz

Center Freg
Ref 104 dBpY #Atten 0 dB 52.00 dByv
fpealk [ o Yl 2 35000000 GHz

Log
Start Freq
231000000 GHz
i Stop Freg
239000000 GHz

CF Step

3.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (2001 pts)
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REPORT NO: 09U12855-1A
FCC ID: PPD-AR5B95-H

DATE: NOVEMBER 02, 2009
IC: 4104A-AR5B95H

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

W Agilenf 09:45:119 Oct 19, 2009

R T

Poak Search |

Ref 110 dBpv #htten 0 B

Mkr1 2.483 7750 GHz
71.46 dBpY

#Peak
Log

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pl Left

ﬁw‘%

‘ Min Search

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

Stop 2.500 000 0 GHz
Sweep 1 ms {601 pts)

‘ Fl-Fk Search

‘ Wkr © CF
Wlore
10f2
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

HIGH CHANNEL RESTRICTED, AVG, HORIZ
W Agilenf 09:44:54 Oct 19, 2009 R T Peak Search

Mkr1 2.483 500 0 GHz

Ref 110 dBpv #Atten 0 dB 53.60 dBpY Mext Peak
#Peak

Log

10 ‘ :
dB/ Mext Pk Right
Offst

32

dB MNext Pk Left
DI

54.0
dBpv )
3 Win Search
Loy
S1 w2
5T FC Plk-Fk Search
A4
=(f):
FTun lkr © CF
Swp
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz | ‘ 1'\'1?28
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 09U12855-1A
FCC ID: PPD-AR5B95-H

DATE: NOVEMBER 02, 2009

IC: 4104A-AR5B95H

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

- Agilent 09:16:16 Oct @, 2009

R T |FregiChannel

Ref 104.2 dBpY #Atten 0 dB

Mkr1 2.483 731 00 GHz

#Feak
Log

10
dB/

Offst
7.19
dB

ull

Center Freq

70.59 dByv ‘ 2.49175000 GHz
Start Frag

2 48350000 GHz
Stop Freq
250000000 GHz

74.0
dBv

Lol

Auto

CF Step
sl 165000000 MHz
Ilan

21 w2
23 FC

=)

FTun
Swip

On

Start 2.483 500 00 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 2.500 000 00 GHz
Sweep 1.067 ms (2001 p1s)

Freq Offset
000000000 Hz

Signal Track
Off

—
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

HIGH CHANNEL RESTRICTED, AVG, VERT
W Agilent 09:17:15 Oct 3, 2009 R T |FregiChannel

Mkr1 2.483 500 00 GHz

Center Freq
Ref 104.2 By #Atten 0 dB 51.60 dByY
ok —— enZ ] 249175000 GHz

Log
Start Freq
2 483850000 GHz
I Stop Freg
250000000 GHz

CF Step

1.65000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremwont 5m Chamber

Test Engr: Can Ming Chung

Date: 10/17/08

Project #: 0911855

Company: Atheros Communication Inc

EUT Description: Futl inside the lapiop

Test Targei: FCC 15247

Mode Oper: TX G mode with WNC Antenna
f Meamarement Frequency Amp  Preamp Gain Lyeragze Field Strength Linut
Dist  Distance to Antenna D Corr Distance Correct to 3 meters Peaak Field Strength Limit
Fead Analyzer Feading bz Average Field Strength @ 3 m Margim vs. Awerage Lt
AF Antenna Factor Peal  Calmlated Peak Field Strength Margin ws. Peal Limit

Cable Loss HFF  High Pass Filter

f i Read AF Amp ;D Corr Corr. imit ;Margin
GHz dBu¥V | dB/m dB ABuVim dB
Low Ch
4.824 i 46.0 3.8 k -34.8 i i 49.7
4.824 i 0.0 3.8 k -34.8 i i 3.7
4.824 i 4.1 3.8 k -34.8 i i 49.8
4.824 i 0.8 3.8 k -34.8 i i 333
Mid Ch
4.874 i 48.1 3.8 . -34.9 i A 5.9
4.874 i 3.8 . -34.9 i A 355
T.311 i 41.0 35.1 . =347 i A 48.8
T.311 i 35.1 . =347 i A 358
4.874 i 44.3 3.8 . -34.9 i A 48.1
4.874 i 0.0 3.8 . -34.9 i A 318
T.311 i 40.5 352 . s e A A 48.3
T.311 i 0.4 352 . s e A A 3.3
High Ch
4.924 i 0.2 3.8 . s A A 41.5
4.924 i 7.1 3.8 . s A A 9.4
T.380 A 444 353 . -3l i A 0.8
T.380 A 0.3 353 . -3l i A 36,7
4914 A 42.6 31.8 . -5 i A 44.9
4914 A 8.3 31.8 . -5 i A 310
T.386 A 46.5 353 3362 i . 519
7.386 A Jlb 353 3362 . . 38.0

Rev. 41.2.7
Mote: No other emissions were detected above the system noise floor.
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

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
- Agilent 14:21:53 Oct 8, 2009 R T |Fre§fchannel |

Mkr1 2.384 88 GHz Corter F

Ref 104 dBpY #Atten 0 dB 67.77 dBuv enter -req
o enZe il 235000000 GHz
#Peak

Log

10 Start Freq
dB/ 231000000 GHz
Offst
7.01
JB Stop Freq
239000000 GHz

Dl iy
74.0
dBy | CF Step

5.00000000 MHz
Lo Auto Mlan

51 vz Freq Offset
53 FC 0.00000000 Hz

:Qun Signal Track
On Off

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz ZWBW 1 MHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

LOW CHANNEL RESTRICTED, AVG, HORIZ
W Agilent 14:22:33 Oct 8, 2009 R T |FregiChannel

Mkr1 2.390 00 GHz

Center Freg
Ref 104 dBpY #Atten 0 dB 53.10 dByY
fpealk [ o Yl 2 35000000 GHz

Log
Start Freq
231000000 GHz
i Stop Freg
239000000 GHz

CF Step

3.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
- Agilent 14:26:10 Oct 8, 2009 R T |FregiChannel

Mkr1 2.389 60 GHz Centor F
J enter Freq
Ref 104 dBpv #htten 0 B 65.26 dBpv 2 25000000 GHz
#Peak
Log
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
5.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

LOW CHANNEL RESTRICTED, AVG, VERT
W Agilent 14:26:45 Oct 8, 2009 R T |FregiChannel

Mkr1 2.390 00 GHz

Center Freg
Ref 104 dBpY #Atten 0 dB 50.77 dByv
fpealk [ o Yl 2 35000000 GHz

Log
Start Freq
231000000 GHz
i Stop Freg
239000000 GHz

CF Step

3.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (2001 pts)
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REPORT NO: 09U12855-1A
FCC ID: PPD-AR5B95-H

DATE: NOVEMBER 02, 2009
IC: 4104A-AR5B95H

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

W Agilenf 10:37:41 Oct 19, 2009

R T

Poak Search |

Ref 110 dBpv #htten 0 B

Mkr1 2.484 875 0 GHz
72.01 dBpY

#Peak
Log

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

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

Stop 2.500 000 0 GHz
Sweep 1 ms {601 pts)

‘ Fl-Fk Search

‘ Wkr © CF
Wlore
10f2
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

HIGH CHANNEL RESTRICTED, AVG, HORIZ
% Agilenf 10:37:20 Oct 19, 2009 R T Peak Search

Mkr1 2.483 500 0 GHz

Ref 110 dBpv #Atten 0 dB 53.28 dBpv Mext Peak
#Peak

Log

10 ‘ :
dB/ Mext Pk Right
Offst

32

dB MNext Pk Left
DI

54.0
dBpv )
3 Win Search
Loy
S1 w2
5T FC Plk-Fk Search
A4
=(f):
FTun lkr © CF
Swp
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz | ‘ 1'\'1?28
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

H Agilent 09:51:05 Oct 3, 2003 R T |Freg/Channel

Mkr1 2.484 052 75 GHz Centor F
J enter Freq
Ref 104.2 dBp #htten 0 B 72.02 dBpv 5 45175000 GHz
#Peak
Log
Start Freq
2 48350000 GHz
I Stop Freq
2 50000000 GHz
CF Step
woal|| 1.55000000 MHz
Auto Man|
Freq Offset
0.00000000 Hz

FTun Signal Track
On Off

Swp

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

HIGH CHANNEL RESTRICTED, AVG, VERT
W Agilent 09:51:31 Oct 3, 2009 R T |FregiChannel

Mkr1 2.483 500 00 GHz

Center Freq
Ref 104.2 By #Atten 0 dB 52.07 dByY
ok —— enZ ] 249175000 GHz

Log
Start Freq
2 483850000 GHz
I Stop Freg
250000000 GHz

CF Step

1.65000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamhber

Test Engx: Can Ming Chung

Date: 10/17/108

Project #: 0012855

Company: Atheros Communication Inc

EUT Description: Fut inside the laptop

Test Target: FCC 15247

Mode Oper: TX_Hi 20 mwode
f Meamrement Frequency Amp  Preamp Gain Average Fiald Strength Limit
st Distance to Antenma D Corr Distance Correct to 3 meters Peak Field Strength Lomit
Fead  Analymer Reading bz Average Fiald Strangth @@ 5 m Mavgin ws. Average Limit
AF Antenna Factor Peak  Caleulated Peak Field Strength Marzin ws. Peak Limit
CL Cahle Loss HFF  High Pass Filter

f Dist i Eead Amp D Corr: Flir | Corr. imit :Margin:
GHz (m) i dBu¥V 4B dB dB  dBuYim dB

Low Ch
4824 3.0 48.1 . 0.0 0.0 : 0.2
4824 3.0 . 0.0 00 ;337
4.824 3.0 42.5 . . X 0.0 0.0 : 446
4.824 3.0 . 0.0 00 : 19.5
Mid Ch
4.874 3.0 . 0.0 0.0 : 45.5
4.874 3.0 . 0.0 00 : 310
T.311 3.0 . 0.0 00 ;413
T.311 3.0 f A . . 0.0 0.0 : 34.0
4874 3.0 . 0.0 0.0 ; 49.4
4874 3.0 . 0.0 0.0 : 346
T.311 3.0 . . . . 0.0 0.0 : 48.7
T.311 3.0 . 0.0 0.0 : 351
High Ch
4934 3.0 . 0.0 0.0 4LT
4934 3.0 . . . . 0.0 0.0 : 186
T.386 3.0 . . 0.0 00 514
T.386 3.0 . 0.0 00 315
4.914 3.0 . . . . 0.0 0o ;437
4.924 3.0 . 0.0 00 310
T.386 3.0 . 0.0 00 ;493
T.386 3.0 . 0.0 00 359

e o e g
=tie i i

e e e e

== e e Rl He F o T i = v e e e HLHI L =
b= ee e e Rl He H T = v e s s Fe L Hes

ol - B - - He -

Rev. 4.1.2.7
MNote: Mo other emissions were detected ahove the system noise floor.
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REPORT NO: 09U12855-1A
FCC ID: PPD-AR5B95-H

DATE: NOVEMBER 02, 2009
IC: 4104A-AR5B95H

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

- Agilent 11:14:05 Oct 19,2009

R T

Peak Search

Ref 110 dBpv #htten 0 B

Mkr1 2.388 93 GHz
69.72 dBpv

#Peak
Log

10
dB/

Offst
3T

dB
Dl

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pk Left

74.0
By

Lol

A

‘ Min Search

31 W2
33 FC

AL

=)
FTun

Swp

Start 2.310 00 GHz
#Res BW 1 MHz #VBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms {601 pts)

‘ Pk-Pk Search

‘ Wikr © CF
Wore
1of2

Page 39

of 81

COMPLIANCE CERTIFICATION SERVICES
47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701C

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: 09U12855-1A
FCC ID: PPD-AR5B95-H

DATE: NOVEMBER 02, 2009
IC: 4104A-AR5B95H

LOW CHANNEL RESTRICTED, AVG, HORIZ

5 Agilenf 11:14:38 Oct 19, 2009

R T

Peak Search

Ref 110 dBpv #Atten 0 B

Mkr1 2.390 00 GHz
53.06 dBpY

#Peak
Log

Mext Pealk

‘ MNext Pk Right
‘ Mext Pk Left

‘ hin Search

FTun
Swp

Start 2.310 00 GHz

Stop 2.390 00 GHz

#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)

> hlore
1of2

‘ Pk-Plk Search
‘ hikr © CF
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REPORT NO: 09U12855-1A
FCC ID: PPD-AR5B95-H

DATE: NOVEMBER 02, 2009

IC: 4104A-AR5B95H

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilenf 10:00:05 Qct 9, 2009

R T [Freg/Channel

Ref 104 dBpv #htten 0 B

#Peak
Log

kit 238976 GHz |
i enter Fred
6741 dBu¥ | 5 25000000 GHz

Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step

5.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 2.310 00 GHz

#Res BW 1 MHz #VBW 1 MHz

Stop 2.390 00 GHz ‘
Sweep 1.067 ms (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

LOW CHANNEL RESTRICTED, AVG, VERT
W Agilent 10:00:47 Oct 3, 2009 R T |FregiChannel

Mkr1 2.390 00 GHz

Center Freg
Ref 104 dBpY #Atten 0 dB 53.88 dByY
fpealk [ o Yl 2 35000000 GHz

Log

Start Freq

231000000 GHz

i Stop Freg

239000000 GHz
CF Step

ifl &.00000000 MHz
Auta tilan|

Freq Offset

0.00000000 Hz

FTun Signal Track
On off

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
- Agilent 14:46:38 Oct 8, 2009 R T |FregiChannel

Mkr1 2.484 613 75 GHz Centor F
J enter Freq
Ref 104.1 dBp #htten 0 B 71.11 dBpv 5 45175000 GHz
#Peak
Log
Start Freq
2.48350000 GHz
Stop Freq
2.A0000000 GHz

CF Step
1.65000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

HIGH CHANNEL RESTRICTED, AVG, HORIZ
W Agilent 14:45:57 Oct 8, 2009 R T |FregiChannel

Mkr1 2.483 500 00 GHz

Center Freq
Ref 104.1 By #Atten 0 dB 53.67 dByY
ok —— enZ ] 249175000 GHz

Log
Start Freq
2 483850000 GHz
I Stop Freg
250000000 GHz

CF Step

1.65000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
- Agilent 14:51:08 Oct 8, 2009 R T |FregiChannel

Mkr1 2.484 704 50 GHz Centor F
J J enter Freq
Ref 104.1 dBp #htten 0 B 68.48 dBpv 5 45175000 GHz
#Peak
Log
Start Freq
2.48350000 GHz
Stop Freq
2.A0000000 GHz

CF Step
1.65000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

HIGH CHANNEL RESTRICTED, AVG, VERT
W Agilent 14:52.08 Oct 8, 2009 R T |FregiChannel

Mkr1 2.483 516 50 GHz

Center Freq
Ref 104.1 By #Atten 0 dB 51.26 dByY
ok —— enZ ] 249175000 GHz

Log
Start Freq
2 483850000 GHz
I Stop Freg
250000000 GHz

CF Step

1.65000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (2001 pts)
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REPORT NO: 09U12855-1A
FCC ID: PPD-AR5B95-H

DATE: NOVEMBER 02, 2009
IC: 4104A-AR5B95H

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company:
Project # 09U138355

Date: 1041352000

Test Engineer: CanMing Chung

Configuration: Eut inside of Laptop

Moade: Tx_Ht40 Mode with WHC Antenna

Can Ming Chung

Test Equipment:

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

Horn > 18GHz ‘ Limit ‘

| T59; S/N: 3245 @3m j | T144 Miteq 3006200931 j ‘ j |

Hi Frequency Cables

20’ cable 22807500

3' cable 22807700

12’ cable 22807600

j |FCC15.205 j

Peak Measurements

HPF ‘ Reject Filter
RBW=VBW=1MHz

‘S'mhlezz&ﬂ??ﬂﬂ j ‘12-ca|,|922307500 J ‘Zﬂ'cal)le 22807500 ﬂ ‘
-

Average Measurements
RBW=1MHz ; VEW=10Hz

j ‘ R_001

Dist : Read Pk :Read Avg.: AF

dBuV

Awmp
dBuV dB

D Comr Pealk

dBuV/in

Ave

dBuVin

Pk Lim
dBuV/in

Notes
(VH)

Awvg Lim | Pk Mar ;| Avg Mar
dBuV/m dB dB

40.1 283 422 304

T4

303 72 . - 454 333

T4

410 283 - 43.1 305

74

39.7 73 . - 458 334

<iqimim

T4

403 272 425 294

74

392 263 - 454 326

T4

302 262 - 414 284

T4

i mim

74

T4

74

T4

= iimim

T4

Rev 111008

f Measurement Frequency
Dist  Dastance to Antenna
Eead Analyzer Reading

AF  Antenna Factor

CL  Cable Loss

Amp
D Corr Distance Cerrect to 3 tneters
Awg Avwerage Field Strength @ 3 m
Peak  Calculated Peak Field Strength
HPF  High Pass Filter

Preamp Gain

AvgLim  Average Field Strength Limit
Pl Lim  Peal Field Strength Lirmit
Awg War Wargm vs. Average Lonit
Pk Mar Margin vs. Peak Limit
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

YAGEO ANTENNA:

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

HARMONICS AND SPURIOUS EMISSIONS (WORST CASE)

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Can Ming Chung
Project #: 09113855

Date: 107132009

Test Engineer: CanMMing Chung
Configuration: Ewiinside of Laptop
Mode: Tx_B_ Mode_spot check

Test Equipment:

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

|T59: S/N: 3245 @3m j |T1-15 Agilent 3008A005( j | j | j ‘ FCC 15.209 j

Hi Frequency Cables

3’ cable 22807700 ‘ 12’ cable 22807600 20’ cable 22807500 HPF ‘ Reject Filter Peak Measurements
REW=VBW=1MHz
3" cable 22807700 v 12" cable 22807600 ‘ 20’ cable 22807500 ﬂ ‘ j ‘ R_001 .| Average Measurements
REW=IMHz , VBEW=10Hz

Dist { Read Pk | Read Avg.: AF | C Amp ;D Corr 1 Peak Avg Pk Lim : Avg Lim ; Pk Mar : Avg Mar Notes
dBuV dBuV dB dBuV/m ; dBuV/m | dBuV/mn ; dBuVim : dB dB (V/H)

434 413 - 472 45.1 - -89
302 28.1 -34, 470 3590 - -18.1
415 377 - 522 484 - 56
6.1 250 - 520 410 - -13.0
435 306 - 473 434 -26. -1046
383 282 -34. 46.1 360 - -18.0
420 38.1 - el 488 - 52
340 2149 - 509 409

< idiiimimm

Rev 111008

Measurement Frecquency Amp  Preamp Gain Avg Lim  Average Field Strength Limit
Distance to Antentia D Cotr Distance Cotrect to 3 tneters Ple Lim  Peak Field Strength Lirot
Anglyzer Reading Avg Awerage Field Strength @ 3 m Ayg Mar WMargm vs. Average Lirmt
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar IMMargin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

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

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

4 Agilent 14:54:52 Oct 13,2003 R T |Ereg/Channel

Mkr1 2.483 854 75 GHz Conter F
/ enter Fred
Ref 104.2 dBpY #Atten 0 B 68.13 dBpv 2 49175000 G
#Peak
Log
Start Freq
2.48350000 GHz

Stop Freq
2.A0000000 GHz

CF Step
1.65000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

HIGH CHANNEL RESTRICTED, AVG, HORIZ
# Agilent 14:55:00 Oct 13, 2009 R T [FregiChannel

Mkr1 2.483 500 00 GHz

Center Freq
Ref 104.2 By #Atten 0 dB 48.42 dByY
ok —— enZ ] 249175000 GHz

Log
Start Freq
2 483850000 GHz
I Stop Freg
250000000 GHz

CF Step

1.65000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
- Agilent 14:50:37 Oct 13,2009 R T

Frag/Channel

Project: Mkr1 2.483 780 50 GHz Conter F
; enter Freq
Ref 104.2 dBp' #Atten 0 B 69.58 dBpY 5 45175000 GHz
#Peak
Log
Start Freq
2.48350000 GHz
Stop Freq
2.50000000 GHz

CF Step
1.65000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

HIGH CHANNEL RESTRICTED, AVG, VERT
e Agilent 14:51:23 Oct 13, 2009 R T [FregiChannel

Project: Mkr1 2.483 500 00 GHz

Center Freq
Ref 104.2 By #Atten 0 dB 49.38 dByY
ok —— enZ ] 249175000 GHz

Log
Start Freq
2 483850000 GHz
I Stop Freg
250000000 GHz

CF Step
1.65000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
On off

Swp

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

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

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

@ Agilent 11:27:52 Oct 15,2009 R T |Freg/Channel

Mkr1 2.484 316 75 GHz Center F

enter Freq
Ref 104.2 dBpY #Atten 0 B 73.32 dBpY' 5 39175000 G
#Feak
Log
10 Start Frag
dB/ 2 48350000 GHz
Offst
7.19
dB Stop Freq
DI i g 250000000 GHz

740 !
dBpY 1 Wit ol . CF Step

; AL 1.65000000 MHz
[ ek Ao Ilan|

S1ov2 Freq Offset
53 FC 0.00000000 Hz

?g{m Signal Track
Swip On Off

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1.067 ms (2001 p1s)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

HIGH CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 11:28:08 Oct 15, 2009 R T [FregiChannel

Mkr1 2.483 500 00 GHz

Center Freq
Ref 104.2 By #Atten 0 dB 53.47 dByY
ok —— enZ ] 249175000 GHz

Log
Start Freq
2 483850000 GHz
I Stop Freg
250000000 GHz

CF Step

1.65000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
- Agilent 11:24:01 Oct 15, 2009 R T [Freg/Channel

Mkr1 2.483 805 25 GHz Centor F

enter Freq

Ref 104.2 dBp #htten 0 B 72.07 dBpv 5 45175000 GHz
#Peak

Log

Start Freq

2.48350000 GHz

Stop Freq

2.A0000000 GHz

CF Step
1.65000000 hHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp on O

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

HIGH CHANNEL RESTRICTED, AVG, VERT
e Agilent 11:24:22 Oct 15, 2009 R T [FregiChannel

Mkr1 2.483 500 00 GHz

Center Freq
Ref 104.2 By #Atten 0 dB 51.09 dByY
ok —— enZ ] 249175000 GHz

Log
Start Freq
2 483850000 GHz
I Stop Freg
250000000 GHz

CF Step

1.65000000 hHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.483 500 00 GHz Stop 2.500 000 00 GHz | ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (2001 pts)
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REPORT NO: 09U12855-1A
FCC ID: PPD-AR5B95-H

DATE: NOVEMBER 02, 2009

IC:

4104A-AR5B95H

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

GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK,

W Agilenf 11:34:33 Oct 15, 2009

HORIZ
R T

Frag/Channel

Ref 104 dBpv #htten 0 B

Mkr1 2.38% 84 GHz
65.04 dBpY

#Peak
Log

Center Freq
235000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step

§.00000000 MHz

FTun

Swp

Start 2.310 00 GHz

#Res BW 1 MHz #VBW 1 MHz

Stop 2.390 00 GHz

Sweep 1.067 ms (2001 pts)

ul
Auto Man|
0.0

0
an|
Freq Offset
0000000 Hz
Signal Track
On Off

yil
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

LOW CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 11:35:16 Oct 15, 2009 R T [FregiChannel

Mkr1 2.390 00 GHz

Center Freg
Ref 104 dBpY #Atten 0 dB 1821 dBy
fpealk [ o Yl 2 35000000 GHz

Log
Start Freq
231000000 GHz
i Stop Freg
239000000 GHz

CF Step

3.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (2001 pts)
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REPORT NO: 09U12855-1A
FCC ID: PPD-AR5B95-H

DATE: NOVEMBER 02, 2009
IC: 4104A-AR5B95H

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

W Agilenf 11:38:18 Oct 15, 2009

R T [Freg/Channel

Ref 104 dBpv #htten 0 B

#Peak
Log

kit 238932 GHz |
enter Fred
67.74 4B 5 35000000 GHz

Start Freq
231000000 GHz
Stop Freq
239000000 GHz

|

CF Step

5.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz Z#WBW 1 MHz Sweep 1.067 ms (2001 pts)
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilent 11:38:54 Oct 15, 2009 R T [FregiChannel

Mkr1 2.390 00 GHz

Center Freg
Ref 104 dBpY #Atten 0 dB 50.82 dByY
fpealk [ o Yl 2 35000000 GHz

Log
Start Freq
231000000 GHz
i Stop Freg
239000000 GHz

CF Step

3.00000000 MHz
Auto Man

Freq Offset
0.00000000 Hz

FTun Signal Track
Swp On 8

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (2001 pts)
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REPORT NO: 09U12855-1A
FCC ID: PPD-AR5B95-H

DATE: NOVEMBER 02, 2009
IC: 4104A-AR5B95H

7.3. RECEIVER ABOVE 1 GHz

WINSTRON ANTENNA

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company:
Project # 091712855

Date: 1041352000

Test Engineer: Can Ming Chung
Confignration: Eut inside of Laptop
Mode: Fx_Mode

Can Ming Chung

Test Equipment:

Horn 1-18GHz Pre-amplifer 1-26GHz

Pre-amplifer 26-40GHz

Horn > 18GHz ‘ Limit ‘

‘ T60; S/N: 2238 @3m j | T34 HP 84498

1

j ‘ RX RSS 210 j

Hi Frequency Cables

3' cable 22807700 ‘ 12" cable 22807600 ‘

20° cable 22807500 ‘

Peak Measurements

HPF ‘ Reject Filter
RBW=VEW=1MHz

‘ 20° cable 22807500 j

3" cable 22807700 12" cable 22807600

Average Measurements
EBW=IMH:z , VEW=10Hz

] :

Peak
dBuVin

Read Pk Amp D Corr

dBuV B

Read Avg.
dBuV

Dl‘it
GHz

Notes
(VH)

Pk Mar
B

Pk Lim Avg Mar
dBuViin B

Avg Lim
dBuVin

Ave
dBuVim

Mid Ch

1580 553 350 472

270

2.000 474 322 417

266

7580 393 75 484

367

1590 580 365 500

285

2394 502 338 458

294

7523 384 265 475

3546

Rev. 11,1008

£ Measurement Frequency Amp  Preamp Gain
Dist  Distance to Antenna
Eead Analyzer Reading
AF  Antenna Facter

CL  Cable Loss

Avg

HPF  High Pass Filter

D Corr Distance Correct to 3 meters
Average Field Strength @ 3 m
Peak  Calculated Peak Field Strength

AygLim  Average Field Strength Limit
Fle Tim  Peak Field Strength Timit
Ave MWar Margin vs. Average Limit
Pl Mar  Mlargin vs. Peak Limit
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

YAGEO ANTENNA

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Can Ming Chung

Project #: 09113855

Date: 101542009

Test Engineer: CanMMing Chung
Conficuration: Euiinside of Laptop
Mode: Fx_MMode_Tageo Antenna

Test Equipment:

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

| T60; S/N: 2238 @3m j | T34 HP 54498 j | j | j ‘ RX RSS 210 j

Hi Frequency Cables

3’ cable 22807700 12’ cable 22807600 ‘ 20" cable 22807500 HPF ‘ Reject Filter Peak Measurements
! REW=VBW=1MHz

‘3- cable 22807700 j ‘12-&,“9 22807600 j ‘zowmuezzao?soo j ‘ j ‘ .| Average Measurements

RBEW=1MHz , VBEW=10Hz

Dist i Read Pk | Read Avg.! AF D Comr i Peak Ave Pk Lim | Avg Lon | Pk Mar | Ave Mar Notes
dBuV dBuV dBuV/m | dBuV/m | dBuV/m ;| dBuVim B (VIH)

558 366 479 286
450 308 402 251
496 314 45.1 269
505 373 516 203
505 319 448 262
502 313 458 268

< iiimime

Rev. 1110028

Measurement Frequency Amp  Preamp Gain Avg Lim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Anglyzer Reading Avg Awerage Field Strength @ 3 m Avg Mar Wargin ws. Average Limit
Antenna Factor Peak  Calculated Peale Field Strength Pl Mar  MMargin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

7.4, WORST-CASE BELOW 1 GHz

WINSTRON ANTENNA

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

HORIZONTAL PLOT

Measurement Configuration |

Measurement Distance: 3 m Ant. Pol.: Horizontal FCCClassBat3M

-]
=
=]

tn
=
=]

=
=
=]

P of

-hl 1 |IT?'

Amplitude (dBu¥)
w
=
=

Y]
2
=]

-
it
=]

2
=]

-10.0

-20.0- )
30.00 127.00 22400 321.00 41800 51500 61200 709.00 80600  903.00  1000.00
Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No.:

Page 63 of 81
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
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: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

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

VERTICAL PLOT
Measurement ‘ Configuration

Measurement Distance: 3 m Ant. Pol.: Vertical FCC ClassBat3M

0.0+

10.0

60.0

50.0

40.0

sl T

-
x>
=
=}
T
-
]
T
-
!
i
L

200

10.0

0.0

-10.0

-200-- |
3000 12700 22400 32100 41800 51500 61200 70900 80600 90300  1000.00

Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No..
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

VERTICAL & HORIZONTAL DATA

30-1000MHz Frequency Measurement
Compliance Certification Services, Fremont fm Chamber

Test Engr: Can Ming Chung

Date: 10/17/08

Project #: 0912855

Company: Atheros Communication Inc
EUT Description:  Eut inside the lapiop

Test Target: FCC 15247

Mode Oper: TX_Worxst Care

Meamrement Frequency Preamp (Fain Margin  Margin vs. Limit

Distance to Antenna Distance Correct to 3 meters
Analyzer Frading Filter Insert Laoss

Antenna Factor Zalmlated Field Strength
Cable Loss Field Strength Limit

Corr.
dBuVim

8.8
33E
36.5
3.6
3Le
3Lz
T8
3.6
3T
33.0
izl
313

3

b= e e e H T
Wi i i e i
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

YAGEO ANTENNA

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

HORIZONTAL PLOT

Measurement Configuration |

Measurement Distance: 3 m Ant. Pol.: Horizontal FCCClassBat3 M

-]
=
=]

o
2
=

&
fi
=]

Amplitude (dBu¥)
w
(=]
[=]

Y]
2
=]

0.0

-10.0

-20.0-1 ]
30.00 127.00 22400  321.00 41800 51500 61200 709.00 80600  903.00  1000.00
Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No.:
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

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

VERTICAL PLOT

Measurement Configuration

Measurement Distance: 3 m Ant. Pol.: Vertical FCCClassBat3 M

90.0

0.0

70.0

b0.0

50.0

Amplitude (dBu¥)

40.0

'
¥

|

30.0

20.0 r
10.0 ——l&rj
4.1-1)

30.00 127.00 224.00 321.00 418.00 515.00 b12.00 T09.00 806.00 903.00 1000.00
Res. BW 120 kHz Freq. (MHz) VBW 120 kHz

Project No.:
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

VERTICAL & HORIZONTAL DATA

30-1000MHz Freguency Meazurement
Compliance Certification Services, Fremont fm Chamber

Test Engr: Can Ming Chung

Date: 10/17/08

Project #: 0912858

Company: Atheros Communication Inc
EUT Description:  Fut inside the laptop

Test Target: FCC 15247

Mode Oper: TX Worst Care_Yageo Antenna

Meamrement Frequency  Amp  Preamp Gain Marzin  Margin vs. Linit
Distance to Antenna D Carr Distance Correct to 3 meters

Analyzer Feading Filter  Filter Insert Loss

Antenna Fartor Corr.  Calmulated Field Strength

Cable Loss Limnit  Field Strength Limit

Amp Corr.
4B dBuVim
i . 318
28.2 I . 30,9
.7 A | 318
7.4 I . 38.0
7.4 i | 34.4
7.8 i . 35,1
28.3 I . 34.8
28.2 A | 310
7.4 I . 3710
7.4 i | 36.9
7.4 i . 310
7.8 I . 335

it et et o o e o |
L-EL-BL-RL-EL-RL-EL-EL-BL-RL-RL-RL-|
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REPORT NO: 09U12855-1A
FCC ID: PPD-AR5B95-H

DATE: NOVEMBER 02, 2009
IC: 4104A-AR5B95H

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 tor 56 50 to 46
0.5-5 56 46
5-30 i) 50
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

ANSI C63.4

RESULTS

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Frey. Reading Closs | Limit EN A in Remark

(MHz) | PK (dBuV) | QF (dBuV) | AV (dBuV)| (dB) QF AV [QP{B)AVE)| L1/L2
ni1g 5112 -- 2084 Q.00 A3.85 3393 S1283 | -2411 Ll
322 3909 2237 Q.00 5a.00 4600 1691 | -23.63 Ll
1833 4318 3088 Q.00 a0.00 000 -1682 | -1932 Ll
020 50 66 3024 Q.00 A3.82 3382 1316 | -23.38 L2
322 3753 2087 Q.00 5a.00 4400 S1BAT | 22533 L2
2104 43 36 3138 Q.00 A0.00 5000 T T I L2
& Worst Data

Page 69 of 81

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA
This report shall not be reproduced except in full, without the written approval of CCS.

TEL: (510) 771-1000

FORM NO: CCSUP4701C
FAX: (510) 661-0888



REPORT NO: 09U12855-1A
FCC ID: PPD-AR5B95-H

DATE: NOVEMBER 02, 2009
IC: 4104A-AR5B95H

LINE 1 RESULTS

ACOMPLIANCE

& Enginaering Servicw, Inc.
Y HOU VUL LCIETRLCT
[F== e )

Compliance Certification Services

47173 Benicia

Street

Fremont, CA 94538
Tel: (510) 771-1000
Fax: (510) 661-0888

#: 0SU12855.EMT Date: 10-13-2009

CISPH CLASS-B

|
|

AYERAGE

Trace:

Condition: CISPR CLASS-B

Test Operator:
Project #:
Company:

EUT Description::
Mode :
Target:
Voltage:

: (1. Peak: ( Bluag: )

: Can Ming Chung

09U12855

: Atheros Communications

EUT inside the laptop

: Tx mode (Worst Case)
: FCC ELASS B

115V/50H=z

r
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REPORT NO: 09U12855-1A
FCC ID: PPD-AR5B95-H

DATE: NOVEMBER 02, 2009
IC: 4104A-AR5B95H

LINE 2 RESULTS

ACOMPLIANCE

& Lagnesring Servios, [ne.
\ HEL VEULCIEIRCT
LLCSATUY

Compliance Certification Services
47173 Benicia Street

Fremont, CA 94538

Tel: (510)

Fax: (510)

Data#: 14
Levd {dBu’
a0 LS 5

t: 09U12855.EMI

CISPR CLA

AVEF

=AY 0.150.2

(Line Conduction)
Trace: 12

Condition: CISPR
Test Operator:
Project #:
company:

EUT Description::
: Tx mode
= FEC

Mode:
Target:
Voltage:

T2 PeEdgk

CLASS-B

> Can Ming Chung

: 09U12855

: Atheros Communications

EUT inside the laptop
(Worst Case)
CLASS B

115v/50Hz

({ Blue ) ,
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

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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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

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: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

EQUATIONS

Power density is given by:

S =EIRP /(4 * Pi* D*2)
where
S = Power density in W/m#2
EIRP = Equivalent Isotropic Radiated Power in W
D = Separation distance in m

Power density in units of W/m?2 is converted to units of mWc/m”2 by dividing by 10.

Distance is given by:

D =SQRT (EIRP / (4 * Pi * S))
where
D = Separation distance in m
EIRP = Equivalent Isotropic Radiated Power in W
S = Power density in W/m”2

Where applicable (for example, multi-slot cell phone applications) a duty cycle factor may be
applied.

Source-based time-averaged EIRP = (DC / 100) * EIRP
where

DC = Duty Cycle in %, as applicable

EIRP = Equivalent Isotropic Radiated Power in W

For multiple colocated transmitters operating simultaneously in frequency bands where the limit
is identical, the total power density is calculated using the total EIRP obtained by summing the
Power * Gain product (in linear units) of each transmitter.

Total EIRP = (P1*G1) + (P2* G2) + ... + (Pn * Pn)
where

Px = Power of transmitter x

Gx = Numeric gain of antenna x

For multiple colocated transmitters operating simultaneously in frequency bands where different
limits apply, a fraction of the exposure limit is established for each band, such that the sum of
the fractions is less than or equal to one.

In the table(s) below, Power and Gain are entered in units of dBm and dBi respectively and
conversions to linear forms are used for the calculations.
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REPORT NO: 09U12855-1A DATE: NOVEMBER 02, 2009
FCC ID: PPD-AR5B95-H IC: 4104A-AR5B95H

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/mA2

CO-LOCATED RESULTS

(MPE distance equals 20 cm, limit is the same for all bands)

Band Mode Separation | Output | Antenna | Duty | IC Power | FCC Power
Distance Power Gain Cycle | Density Density

(m) (dBm) (dBi) (%) (W/im~2) | (mW/cm*2)
2.4 GHz | Bluetooth 4.27 1.87 100
24 GHz | WLAN 25.28 -0.35 100

Combined 0.20 0.63 0.063
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