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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: PCI EXPRESS 802.11B/G TRANSCEIVER
MODEL: AR5SBXB61

SERIAL NUMBER: 0016CF56EFA3

DATE TESTED: SEPTEMBER 21 — OCTOBER 02, 2006

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

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

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

Approved & Released For CCS By: Tested By:

THU CHAN THANH NGUYEN

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 and FCC CFR 47 Part 15.

3. FACILITIES AND ACCREDITATION

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

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

4. CALIBRATION AND UNCERTAINTY

41. MEASURING INSTRUMENT CALIBRATION

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

4.2. MEASUREMENT UNCERTAINTY

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

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

Uncertainty figures are valid to a confidence level of 95%.
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DATE: OCTOBER 17,2006
2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an 802.11b/g transceiver.

The radio module is manufactured by Atheros Communications, Inc.

5.2. DESCRIPTION OF CLASS Il CHANGE

The changes tested in this report are as follows:

-add antennas that are lower gain and same type,

-add one antenna with new type (dipole), and

-add collocation with Bluetooth module with FCCID: CWTUGPZ6

The 802.11g turbo mode is not supported by radio modules incorporating these additional antennas. This
is accomplished by a firmware change with no change to hardware.

5.3. MAXIMUM OUTPUT POWER

Please refer to FCC ID: PPD-AR5SBXB61 Report Number: 05U3748-1.

The transmitter has the same maximum peak conducted output power as follows:

2400 to 2483.5 MHz Authorized Band

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 23.93 247.17
2412 - 2462 802.11¢g 26.70 467.74
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5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes the following antennas:
1. Dipole Antenna
Model: 14G151039000SY
Manufacturer: SmartAnt
Highest Peak Gain w/ Cable Loss (dBi) at 2.4 GHz: 1.1 dBi
2. PIFA Antenna
Model: WDAN-SCMS5001, 2-1F

Manufacturer: Foxconn
Highest Peak Gain w/ Cable Loss (dBi) at 2.4 GHz: 2.3 dBi

5.5. SOFTWARE AND FIRMWARE

The EUT driver software installed in the host support equipment during testing was Atheros Radio Test,
Revision 5.3 Build #11.

The test utility software, which was used during testing, was ART v5 3 b25.

5.6. WORST-CASE CONFIGURATION AND MODE

The worst-case channel is determined as the channel with the highest output power. The highest measured
output power was at 2412 MHz.

The worst-case data rate for this channel is determined to be 1 Mb/s for 11b mode and 6 Mbps for 11g
mode, based on previous experience with Atheros WLAN product design architectures.

Thus radiated emissions below 1 GHz were performed with the EUT set at mid channel, 1 Mb/s for 11b
mode and 6 Mbps for 11g mode.
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5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer |Model Serial Number FCC ID
Laptop IBM 1859-5RU L3-GP950 DoC
AC Adapter IBM DCWP CM-2 11S92P1020Z179 N/A
Extension Card Atheros NA NA NA

/0 CABLES

1I/0 CABLE LIST
Cable |Port # of Connector Cable Cable |Remarks
No. Identical |Type Type Length
Ports

1 AC 1 AC Unshielded Im N/A

2 DC 1 DC Unshielded 1.8m Ferrite on cable
TEST SETUP

The EUT was tested with a host laptop computer connected via an express-card extension board. Test s/w
exercised the radio card.
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SETUP DIAGRAM FOR TESTS

Host Laptop

Antennas
PC

115 VAC / 60 Hz
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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

Name of Equipment Manufacturer Model MNo. Serial MNo. Due Date
Spectrum Analyzer 3 Hz ~ 44 GHz Agilent / HP E44464 MY43360112 | 5/3/2007
Power Meter Agilent / HP 4384 3513004320 | 1/12/2007
Power Sensor 10MHz - 18GHz Agilent / HP 84814 2237TA31744 | 1/11/2007

4.0 GHz Highpass Filter Micro-Tronics HPM13351 2 CNR
EMI Receiver, ? kHz ~ 2.9 GHz Agilent / HP 8542E 3042400286 | 2/4/2007
RF Filier Section Agilent / HP 85420E 3705400256 | 2/4/2007
Antenna, Bilog 30 MHz - 2 Ghz Sunoel Sciences JE1 Al21002 07372007
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REPORT NO: 06U10602-1B

EUT: PCI EXPRE

2.11 B/G TRANSCEIVER

7. LIMITS AND RESULTS
7.1. RADIATED EMISSIONS

DATE: OCTOBER 17,2006

F

7.1.1. TRANSMITTER RADIATED SPURIOUS EMISSIONS

LIMITS

ID: PPD-ARSBXB61

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

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 -410 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
4.17725 -4.17775 37.5-38.25 1435 -1626.5 9.0-9.2
4.20725 - 4.20775 73 -74.6 1645.5 - 1646.5 93-95
6.215-6.218 74.8 -75.2 1660 - 1710 10.6 - 12.7
6.26775 - 6.26825 108 - 121.94 1718.8 - 1722.2 13.25-134
6.31175-6.31225 123 - 138 2200 - 2300 14.47 - 14.5
8.291 - 8.294 149.9 - 150.05 2310 - 2390 15.35-16.2
8.362 - 8.366 156.52475 - 156.52525 2483.5 - 2500 17.7-214
8.37625 - 8.38675 156.7 - 156.9 2655 -2900 22.01 -23.12
8.41425 - 8.41475 162.0125 - 167.17 3260 - 3267 23.6-24.0
12.29 - 12.293 167.72 - 173.2 3332 -3339 31.2-31.8
12.51975 - 12.52025 240 - 285 3345.8 - 3358 36.43 - 36.5
12.57675 - 12.57725 322-3354 3600 - 4400 (2)
13.36 - 13.41

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

2 Above 38.6

§15.205 (b) Except as provided in paragraphs (d) and (e), the field strength of emissions appearing within
these frequency bands shall not exceed the limits shown in Section 15.209. At frequencies equal to or
less than 1000 MHz, compliance with the limits in Section 15.209 shall be demonstrated using

measurement instrumentation employing a CISPR quasi-peak detector. Above 1000 MHz, compliance
with the emission limits in Section 15.209 shall be demonstrated based on the average value of the
measured emissions. The provisions in Section 15.35 apply to these measurements.
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§15.209 (a) Except as provided elsewhere in this Subpart, the emissions from an intentional radiator shall
not exceed the field strength levels specified in the following table:

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

30-88 100 ** 3

88-216 150 ** 3

216 - 960 200 ** 3

Above 960 500 3

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

§15.209 (b) In the emission table above, the tighter limit applies at the band edges.

TEST PROCEDURE

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

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

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

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

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The EUT is
rotated through 360 degrees to maximize emissions received. The antenna is scanned from 1 to 4 meters
above the ground plane to further maximize the emission. Measurements are made with the antenna
polarized in both the vertical and the horizontal positions.
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REPORT NO: 06U10602-1B
EUT: PCI EXPRE

2.11 B/G TRANSCEIVER

DATE: OCTOBER 17,2006
FCCID: PPD-ARSBXB61

7.1.2. TRANSMITTER ABOVE 1 GHz FOR 2400 TO 2483.5 MHz BAND

1) DIPOLE ANTENNA

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Horizontal)

Sep 21, 2006

#Atten 0 dB

A ‘.J.n'|.-‘u,"'-_q"llfd'-'w,h'n',.,.:"|I|‘-.,\.\.u'.-.P-,u,.~.,k..||,J'I,..l,4.,.‘l,..‘a,-k4‘»«_,J'|.\-"4{-'-.w.n'r-.;,.}']v".'.J',-..l-.-Ja.i,F~.;H.'lh'a\.,;1.,n\\-.-'-hL~'|'1,h'|h'ﬁ\g'|'l'lL\‘

gStart 2.310 00 GHz
|#Res BW 1 MHz

HVBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms 601 pts)
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2.11 B/G TRANSCEIVER

DATE: OCTOBER 17,2006
FCCID: PPD-ARSBXB61

LOW CH RESTRICTED, AVG (802.11b mode, Horizontal)

 Start 2.310 00 GHz

#VBW 10 Hz

Mkr1 2.386 40 GHz
47.60 dB.

Stop 2.390 00 GHz |
Sweep 6.238 s (601 pts)
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Center Freq
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Start Freq
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Stop Freg
239000000 GHz

CF Step
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On off
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DATE: OCTOBER 17,2006
EUT: PCI EXPRE

2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Vertical)
e Agl [ |FrequhanneI

Lov Mkr1 2.370 27 GHz
#Atten 0 dB 61.87 dByv Center Freq

235000000 GHz

Start Freg
231000000 GHz

Stop Freq
239000000 GHz

i |

1

3
174 Perapstiyigd 34-.‘.~..'..u.m-m..-"l.m4'-.m-f.'.L—.n.a..-.'.f-.-.-«i-.-.|'.;--.«,a.1.-q'n'...m-'-\-.}a'-!'r‘er-k'u'*""""" e
' CF Step
8.00000000 hMHz

Auto han

Freq Offset
000000000 Hz

Signal Track
On Off

gStﬂrt 2.310 00 GHz
|#Res BW 1 MHz

Stop 2.390 00 GHz

H#VBW 1 MHz Sweep 1 ms (601 pis)
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2.11 B/G TRANSCEIVER

DATE: OCTOBER 17,2006
FCCID: PPD-ARSBXB61

LOW CH RESTRICTED, AVG (802.11b mode, Vertical)

 Start 2.310 00 GHz
#Res BW 1 M

#VBW 10 Hz

Mkr1 2.386 00 GHz
52.58 dB.Y

Stop 2.390 00 GHz |
Sweep 6.238 s (601 pts)
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Center Freq
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RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Horizontal)
e Agl [ |FrequhanneI

p Mkr1 2.495 54 GHz e
; enter Freg
#Atten 0 dB 61.20 dByY TRt

Start Freg
2 48350000 GHz

Stop Freq

" 2 /0000000 GHz
-""I"f‘-""""u"'ﬁ"l"\‘r\‘\.x"ﬁ"“w\"t"'-t\af)"1‘n\',-\v"*"a\"ftﬂ‘—-:-f\i"f’|.Il".'*-"'.'|\'"“““‘i'k'Lr-".\'-'l"<'*‘""’}"i"""'"‘H'iﬁ‘r.ﬂ'""""‘l'\r'"l""'-"‘#"'J"""'f"-*""*"““' [
CF Step

165000000 MHz
Auto Ian

Freq Offset
000000000 Hz

Signal Track
On Off

gslﬂﬂ 2.483 50 GHz Stop 2.500 00 GHz
H#VBW 1 MHz Sweep 1 ms (601 pis)
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HIGH CH RESTRICTED, AVG (802.11b mode, Horizontal)
: i L IFrquChanneI

Mkr1 2.499 67 GHz i
enter Freq
18.98 dB, e R

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

;Stan 2.483 50 GHz Stop 2.500 00 GHz |
|#Res BW 1 M #VBW 10 Hz Sweep 1.287 s (601 pts)
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RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Vertical)
e Agl [ |FrequhanneI

p Mkr1 2.495 54 GHz e
; enter Freg
#Atten 0 dB 61.20 dByY TRt

Start Freg
2 48350000 GHz

Stop Freq
" 2 /0000000 GHz
(74. -f-‘tv-**n"wﬁ‘ﬂh.;r.uw-Ptf-.‘\;:J-"-«\'rav-'Pr-,\-'r‘«‘-.,-r\i‘f'.,|‘n.c-‘-.ar-“v‘Ai'k‘~.-n..--'~'«*"ﬂ#kI'u-’*H'iﬁ‘..ﬂ'-’J’La\,-'r,'-'-w'»*nJP--‘f-'J-'-'+"-' [
; CF Step
165000000 MHz
Auto Ian

Freq Offset
000000000 Hz

Signal Track
On Off

gslﬂﬂ 2.483 50 GHz Stop 2.500 00 GHz
(#Res BW1M H#VBW 1 MHz Sweep 1 ms (601 pis)
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HIGH CH RESTRICTED, AVG (802.11b mode, Vertical)
: i L IFrquChanneI

Mkr1 2.499 67 GHz i
enter Freq
18.98 dB, e R

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

;Stan 2.483 50 GHz Stop 2.500 00 GHz |
|#Res BW 1 M #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

HARMONICS AND SPURIOUS EMISSIONS (b MODE)

9/22/2006  High Frequency Measwement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Thanh Nguyen

Project #06U10602-1

Company: Atheros

EUT Descrip.: PCI express 802.11 big tranceiver
EUT M/N: ARSBXBo1

Test Target: FCC 15.247

Mode Oper:b mode, TX With Dipole Antenna

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘
| T119; S/N: 29301 @3m j |T3? Miteq 924342 ‘ j | j | FCC 15.200 j

Hi Frequency Cables

RBEW=VEW=1MHz

- Thanh 187215003 . ‘ Thanh 208946003 j ‘ HPF_4.0GHz j ‘ .| Average Measurements
REW=1MHz ; VEW=10Hz

2 footcable ‘ 3 foot cable 12 foot cable HPFF ‘ RejectFilter Peak Measurements

Dist | Read Pk | Read Avg.: AF Amp ;D Cor 1 Peak Avg Pk Lim  Avg Limn Ave Mar Notes
(] dBuV dBuV dB dBuVim | dBuVim | dBaV/im ;| dBuVim dB (VIH)
Low Ch,2412MHz
4824 5555 50.08 475 420 74 54 - Y

7236 5304 4229 . - 496 388 T4 54 - - v

9648 48 82 3528 ] - 509 374 74 54 -23, - Moige Floor
438 30.1 T4 54
537 403 74 54
508 388 74 54

Noise Floor
H
H
Noise Floor

High Ch,2462MHz
4924 . . - - Y
7386 } . -43.] - -16. Y
Noise Floor
H
H
Noise Floor

Measurement Frecuency Amp Preamp Gain AvgLim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PleLitn  Pealk Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Pealc  Calculated Peake Field Strength Pl Mar IMMargin vs. Peake Lt

Cable Loss HPFF  High Pass Filter
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

2) PIFA ANTENNA IRX-3860

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED PEAK (802.11b mode, Horizontal)
I IFrequhanneI
Mkr1 2.330 27

v Center Freqg
61.36 dBpY
K 2 35000000 GHz

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

1

(74.0  Pbodocthym Mol b et A et b e ettt oSl el Aos
‘ CF Step
8.00000000 MHz
Auto han

Freq Offset
0.00000000 Hz

Signal Track
On Off

ismn 2.310 00 GHz Stop 2.390 00 GHz
(#Res HVBW 1 MHz Sweep 1 ms (601 pts)

[ pyright 20 Agilent Technologies
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REPORT NO: 06U10602-1B
EUT: PCI EXPRE

2.11 B/G TRANSCEIVER

DATE: OCTOBER 17,2006
FCCID: PPD-ARSBXB61

LOW CH RESTRICTED, AVG (802.11b mode, Horizontal)

 Start 2.310 00 GHz

#VBW 10 Hz

Mkr1 2.369 07 GHz
48.29 dB.Y

Stop 2.390 00 GHz |
Sweep 6.238 s (601 pts)
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R L IFrquChanneI

Center Freq
2 35000000 GHz

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

CF Step
8.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On off

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 06U10602-1B
EUT: PCI EXPRE

2.11 B/G TRANSCEIVER

DATE: OCTOBER 17,2006
FCCID: PPD-ARSBXB61

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Vertical)

Loy
#htten 0 dB

174, |'.’\-\'ﬁ-'4..1‘n’l_..ﬂ.’-+-f',rr~.}@r-\a.;,J\‘ﬂ-'lJ‘\"4‘l.\-.-.h'|'.'.*l‘1'."|‘|-'|.|'J.r|,a4fr\"!'l,,l‘r-.-'h-.i,,-‘.ql.l'l“-u.-I’lfl,.'J,uHﬂ'\.f-"-ﬁ'-‘-‘1".'|‘-‘JW|H't\‘fl-""’""\ﬂ"l"""r""'

gStﬂrt 2.310 00 GHz
|#Res BW 1 MHz

HVBW 1 MHz

Mkr1 2.312 67 GHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pis)
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It |FrequhanneI

Center Freqg

59.64 dByY
H 235000000 GHz

Start Freg
231000000 GHz

Stop Freq
239000000 GHz

CF Step
8.00000000 MHz
Auto han|

Freq Offset
000000000 Hz

Signal Track
On Off
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REPORT NO: 06U10602-1B
EUT: PCI EXPRE

2.11 B/G TRANSCEIVER

DATE: OCTOBER 17,2006
FCCID: PPD-ARSBXB61

LOW CH RESTRICTED, AVG (802.11b mode, Vertical)

 Start 2.310 00 GHz

#VBW 10 Hz

Mkr1 2.390 00 GHz
47.80 dB.Y

Stop 2.390 00 GHz |
Sweep 6.238 s (601 pts)
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R L IFrquChanneI

Center Freq
2 35000000 GHz

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

CF Step
3 5.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On oiff
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Horizontal)
e Agl [ |FrequhanneI

p Mkr1 2.494 69 GHz e
. enter Freg
#Atten 0 dB 6167 dByY T et

Start Freg
2 48350000 GHz

Stop Freq
2 /0000000 GHz

1

‘«.Jp.'.1_,‘.F\.-ﬁ_,—.llfdr,,.f-,-,.f.‘.‘)'l"""""“'"’P‘"-*-‘l\\<\'-'.'\‘.yA4.-4‘-‘-J|‘i\'—n".r1j"|ﬂi_e-u‘"’-}..l..ﬁ1\‘-Jf.ri-\,va-".~|d'l-.,\-f"f'n-)_x*\.\_1"‘&"i'r*“-aq""f.-"i\"T"l

CF Step
1.65000000 hHz
Auto han|

Freq Offset
000000000 Hz

Signal Track
On Off

gslﬂﬂ 2.483 50 GHz Stop 2.500 00 GHz
H#VBW 1 MHz Sweep 1 ms (601 pis)
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

HIGH CH RESTRICTED, AVG (802.11b mode, Horizontal)

R T |Freg/Channel
: Mirt 249852 Giiz (R
. enter Freq
#Atten 0 dB 4764 dB,Y e R

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

;Stan 2.483 50 GHz Stop 2.500 00 GHz |
|#Res BW 1 M #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11b mode, Vertical)
e Agl [ |FrequhanneI

p Mkr1 2.495 52 GHz e
; enter Freg
#Atten 0 dB 60.04 dBy TRt

Start Freg
2 48350000 GHz

Stop Freq
1 2 /0000000 GHz

.PI,1""hM‘\'l';‘J!'+‘.'J»{|\'T*-'-'A-'J.1-"f*'f‘-;-r;'H.-41"m«'-rf-’>.'.'frf‘J‘l""L-"‘r1.‘l,,|“.'1“}.-‘Lf‘\"n‘-"‘“"'r‘-,.-l'J"|f'LI\f.J'l'1-iﬂ-‘1.\Nm!‘\‘",I.-F.1i"p.-‘\.'d"J'I._r-.lkﬂwa-

CF Step
1.65000000 hHz
Auto han|

Freq Offset
000000000 Hz

Signal Track
On Off

gslﬂﬂ 2.483 50 GHz Stop 2.500 00 GHz
H#VBW 1 MHz Sweep 1 ms (601 pis)
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

HIGH CH RESTRICTED, AVG (802.11b mode, Vertical)

R T |Freg/Channel
: Mirt 249852 Giiz (R
. enter Freq
#Atten 0 dB 4764 dB,Y e R

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

;Stan 2.483 50 GHz Stop 2.500 00 GHz |
|#Res BW 1 M #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

HARMONICS AND SPURIOUS EMISSIONS (b MODE)

9/22/2006  High Frequency Measwement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Thanh Nguyen

Project #06U10602-1

Company: Atheros

EUT Descrip.: PCI express 802.11 big tranceiver
EUT M/N: ARSBXBo1

Test Target: FCC 15.247

Mode Oper:b mode, TX With PiFa IRX-3860 Antenna

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘
| T119; S/N: 29301 @3m j |T3? Miteq 924342 ‘ j | j | FCC 15.200 j

Hi Frequency Cables

REW=VBEW=1MHz
- Thanh 187215003 . ‘ Thanh 208946003 j ‘ HRPF_4.0GHz j ‘ - Average Measuwrements
REW=1MHz , VEW=10Hz

2 footcable ‘ 3 foot cable 12 foot cable HPFF ‘ RejectFilter Peak Measurements

Dist | Read Pk | Read Avg.: AF Amp ;D Cor 1 Peak Avg Pk Lim  Avg Limn Ave Mar Notes
(] dBuV dBuV dB dBuVim | dBuVim | dBaV/im ;| dBuVim dB (VIH)
Low Ch,2412MHz
4824 52,72 40.20 446 321 74 54
7236 5429 4267 . - 508 392 T4 54
9648 48 64 38.07 ] - 0.7 402 74 54
448 378 T4 54
554 434 74 54
51.1 393 74 54

High Ch,2462MHz
4924 - . - Y
7386 } . -43.] J - - Y
Noise Floor
H
H
Noise Floor

Measurement Frecuency Amp Preamp Gain AvgLim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PleLitn  Pealk Field Strength Limit
Analyzer Reading Avg Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Pealc  Calculated Peake Field Strength Pl Mar IMMargin vs. Peake Lt

Cable Loss HPFF  High Pass Filter
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

1) DIPOLE ANTENNA

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED PEAK (802.11g mode, Horizontal)
I IFrequhanneI
Mkr1 2.389 33

v Center Freqg
66.78 dBy
K 2 35000000 GHz

Start Freq
231000000 GHz

1

o Stop Freg
il 2.33000000 GHz

1/
i
(74, H”ﬂ' A p‘#i.l LT NCET PR ;-,'\a‘,.-.‘u‘r‘\A‘,m'-.d-fa"'t.,-'f-\l'A-'|.<w1.'\l."t4l‘-.~‘-"".‘-‘-"'*-"‘1"@'.';—~'~*“'.“"'."Jl

CF Step
8.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

ismn 2.310 00 GHz Stop 2.390 00 GHz
(#Res HVBW 1 MHz Sweep 1 ms (601 pts)

[ pyright 20 Agilent Technologies
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REPORT NO: 06U10602-1B
EUT: PCI EXPRE

2.11 B/G TRANSCEIVER

DATE: OCTOBER 17,2006
FCCID: PPD-ARSBXB61

LOW CH RESTRICTED, AVG (802.11g mode, Horizontal)

 Start 2.310 00 GHz

#VBW 10 Hz

Mkr1 2.390 00 GHz
51.02 dBpY

Stop 2.390 00 GHz |
Sweep 6.238 s (601 pts)
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R T |FregiChannel

Center Freq
2 35000000 GHz

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

; CF Step
ey 500000000 MHz
Auto Man|

Freq Offset
[.00000000 Hz

Signal Track
On off
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REPORT NO: 06U10602-1B

DATE: OCTOBER 17,2006
EUT: PCI EXPRE

2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Vertical)
e Agl [ |FrequhanneI

Mkr1 2.389 33 GHz
70.69 dBpY

Pk, a [
" 4Atten 0 dB Center Freqg

235000000 GHz

Start Freg
231000000 GHz

ﬁ Stop Freq
239000000 GHz

W I+I
)

N x }
(74 -a_n1,ﬂ.'r‘<‘;a-\.;\\‘\J4.-'lh.-ﬂN'1'f.\,-.|(J‘u'f|."\-1u'\'rf.l 'h1w"\l-""'1*'.aH".'-.ﬂ'n-'pﬂk"n‘m'.\\‘-"[..a""|“'~‘|\'._|\'-.l*'1-lrli'.J\—-F,.#.-.L‘o,r"l-‘.""‘ r

CF Step
8.00000000 MHz
Auto han|

Freq Offset
000000000 Hz

Signal Track
On Off

gStﬂrt 2.310 00 GHz
|#Res BW 1 MHz

Stop 2.390 00 GHz

H#VBW 1 MHz Sweep 1 ms (601 pis)
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

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

" 4Atten 0 dB ' .
Next Pk Right

MNext Pk Left

Min Search

PL-Pk Search

MWkr © 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: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Horizontal)
e Agl [ |FrequhanneI

(Fk), g g Mkr1 2.484 35 GHz e
#Atten 0 dB 61.91 dBpv Enter Fred
en B, 15175000 GHz

Start Freg
2 48350000 GHz

- Stop Freq
2 /0000000 GHz

RER .
s *HH Mt et A kA A s O e Al fy o

CF Step
1.65000000 hHz
Auto han|

Freq Offset
000000000 Hz

Signal Track
On Off

gslﬂﬂ 2.483 50 GHz Stop 2.500 00 GHz
|#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pis)
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

HIGH CH RESTRICTED, AVG (802.11g mode, Horizontal)

R T |FregiChannel
Mkr1 2.483 50 GHz i
enter Freq
1817 dBLY e R

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

;Stan 2.483 50 GHz Stop 2.500 00 GHz |
|#Res BW 1 M #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Vertical)
e Agl [ |FrequhanneI

(Fk), g g Mkr1 2.484 35 GHz e
#Atten 0 dB 61.91 dBpv Enter Fred
en B, 15175000 GHz

Start Freg
2 48350000 GHz

- Stop Freq
2 /0000000 GHz

RER .
s *HH Mt et A kA A s O e Al fy o

CF Step
1.65000000 hHz
Auto han|

Freq Offset
000000000 Hz

Signal Track
On Off

gslﬂﬂ 2.483 50 GHz Stop 2.500 00 GHz
|#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pis)
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

HIGH CH RESTRICTED, AVG (802.11g mode, Vertical)
: i L IFrquChanneI

Mkr1 2.483 50 GHz i
enter Freq
267 dByY R

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

;Stan 2.483 50 GHz Stop 2.500 00 GHz |
|#Res BW 1 M #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

HARMONICS AND SPURIOUS EMISSIONS (g MODE)

92212006  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Thanh Nguyen

Project #06U10602-1

Company: Atheros

EUT Descrip.: PCI express 802.11 b/g tranceiver
EUT M/N:ARSBXB61

Test Target: FCC 15.247

Maode Oper:g mode, TX With Dipole Antenna

Test Equipment:

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

|T119: S/N: 29301 @3m j |T3? Miteq 924342 ‘ j | j | FCC 15.209 j

Hi Frequency Cables

REW=WVEBW=I1MHz

- Thanh 187215003 . ‘ Thanh 208946003 j ‘ HPF_4.0GHz j ‘ . Average Measurements
REW=1MHz , VEW=10Hz

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

Dist | Read Pk | Read Avg.: AF C Amp | D Comrr i Peak Avg Pk Lim  Avg Lim : Pk Mar | Avg Mar Notes
{m) dBuV dBuV dB dBuVim : dBuV/m | dBuV/m ; dBuV/m dB (B (VH)
Low Ch, 2412NHz

462 305 T4 54 - Y
502 373 T4 54 - -16. i
510 372 T4 54 - - MNoise Floor
439 300 T4 54 -30. - H
539 405 T4 54 -20. - H
522 408 T4 54 - HNoise Floor

v

v
HNoise Floor

H

H
Noise Floor

High Ch, 2462MHz
4924 J - i
7386 . . -43.] . - 17! ¥
9848 . - - - HMoise Floor
4924 : - : - - - H
7386 . B J -43.] - - H
9848 - =21, -13. Noise Floor

No other emissions were detecied above 4ih E

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 Avg Average Field Strength @ 3 m Ayg Mar Margin vs. Average Limit
Antenna Factor Peak  Caleulated Peak Field Strength Pk Mar IMargin vs. Peak Limit

Cable Loss HPF  High Pass Fiter
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

1) PIFA IRX-3860 ANTENNA

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED PEAK (802.11g mode, Horizontal)
I IFrequhanneI
Mkr1 2.389 33

v Center Freqg
70.00 dByY
K 2 35000000 GHz

Start Freq
231000000 GHz

b Stop Freg
y I 238000000 GHz

/
1 WL T T e ) .‘.u‘.\«'
(74, -‘l'-\-',4'\'r'{u..w\uw.u,\'p.l-.i,.,_u'-;‘<.\.#.,_n‘.-‘\','|P-.}'.4-.>.h,.J.'n‘.r\v,.-'-H,,-."-!-\r-.-*.J‘-h skt

CF Step
8.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

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

[ pyright 2000-2005 Agilent Technalogies
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REPORT NO: 06U10602-1B
EUT: PCI EXPRE

2.11 B/G TRANSCEIVER

DATE: OCTOBER 17,2006
FCCID: PPD-ARSBXB61

LOW CH RESTRICTED, AVG (802.11g mode, Horizontal)

 Start 2.310 00 GHz

#VBW 10 Hz

Mkr1 2.390 00 GHz
53.22 dBpY

Stop 2.390 00 GHz |
Sweep 6.238 s (601 pts)
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L IFrquChanneI

Center Freq
2 35000000 GHz

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

; CF Step
3.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11g mode, Vertical)
e Agl [ |FrequhanneI

(PK), g Lav Mkr1 2.388 93 GHz i
#Atten 0 dB 63.53 dBpY ST
en B . 55000000 GHz

Start Freg
231000000 GHz

Stop Freq
(B'I 2.39000000 GHz
| P S
(74, . N'ﬂ_‘-1.l.I.l.ml'-;iu,.uwli.-ﬂmrrV"\,}ah,i,Im.1\\.ﬂr4'rrJ'F'rf,‘-.-.-1L.1,'kqi'._ﬁ...."\r-{~J.-\i\r-',r-wrl\-}‘-a'u'r~'|f¥"J‘4.f4"1»t.I"r..\‘-'«.\f."\.frﬂ.'(‘r"'l.l""“4 CE Step
5.00000000 MHz
Auto han|

Freq Offset
000000000 Hz

Signal Track
On Off

gslﬂﬂ 2.310 00 GHz Stop 2.390 00 GHz
|#Res BW 1 MHz H#VBW 1 MHz Sweep 1 ms (601 pis)
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REPORT NO: 06U10602-1B
EUT: PCI EXPRE

2.11 B/G TRANSCEIVER

DATE: OCTOBER 17,2006
FCCID: PPD-ARSBXB61

LOW CH RESTRICTED, AVG (802.11g mode, Vertical)

 Start 2.310 00 GHz
#Res BW 1 M

#VBW 10 Hz

Mkr1 2.390 00 GHz
49.83 dBY

Stop 2.390 00 GHz |
Sweep 6.238 s (601 pts)
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L IFrquChanneI

Center Freq
2 35000000 GHz

Start Freq
231000000 GHz

Stop Freg
239000000 GHz

CF Step
@ 000000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Horizontal)
e Agl [ |FrequhanneI

(Fk), g g Mkr1 2.483 86 GHz e
#Atten 0 dB 71.89 dBpv Enter Fred
en B, 15175000 GHz

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 50 GHz Stop 2.500 00 GHz
H#VBW 1 MHz Sweep 1 ms (601 pis)
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

HIGH CH RESTRICTED, AVG (802.11g mode, Horizontal)
: i L IFrquChanneI

Mkr1 2.483 56 GHz i
enter Freq
3185 dBy e

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

;Stan 2.483 50 GHz Stop 2.500 00 GHz |
|#Res BW 1 M #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Vertical)
e Agl [ |FrequhanneI

(Fk), g g Mkr1 2.484 08 GHz e
#Atten 0 dB 66.97 dBy Enter Fred
en B 15175000 GHz

Start Freg
2 48350000 GHz

Stop Freg
I Tl B 250000000 GHz
T .‘.P1""l"*"“"ﬂ"'1I"'ﬁf-l"-""-"!-l."-\'*i\-*;fv"-r‘x-.-'i1\-':-“-\L.J"r\*-'\r|\‘1‘J‘.‘\\rLlv»'*..'r'J.-'.-'\f.\'.’lI:'nr_.!1\.-u.\~,.~,.‘.\-,i,...«_‘\.,.,.-'1/n e

CF Step
1.65000000 hHz
Auto han|

Freq Offset
000000000 Hz

Signal Track
On Off

gslﬂﬂ 2.483 50 GHz Stop 2.500 00 GHz
H#VBW 1 MHz Sweep 1 ms (601 pis)
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

HIGH CH RESTRICTED, AVG (802.11g mode, Vertical)
: i L IFrquChanneI

Mkr1 2.483 53 GHz i
enter Freq
19.59 dB,Y e

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

;Stan 2.483 50 GHz Stop 2.500 00 GHz |
|#Res BW 1 M #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

HARMONICS AND SPURIOUS EMISSIONS (g MODE)

92212006  High Frequency Measurement
Compliance Certification Services, Morgan Hill Open Field Site

Test Engr: Thanh Nguyen

Project #06U10602-1

Company: Atheros

EUT Descrip.: PCI express 802.11 b/g tranceiver
EUT M/N:ARSBXB61

Test Target: FCC 15.247

Mode Oper: g mode, TX With PiFa IRX-3860 Antenna

Test Equipment:

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

|T119: S/N: 29301 @3m j |T3? Miteq 924342 ‘ j | j | FCC 15.209 j

Hi Frequency Cables

REW=WVEBW=I1MHz

- Thanh 187215003 . ‘ Thanh 208946003 j ‘ HPF_4.0GHz j ‘ . Average Measurements
REW=1MHz , VEW=10Hz

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

Dist | Read Pk | Read Avg.: AF C Amp | D Comrr i Peak Avg Pk Lim  Avg Lim : Pk Mar | Avg Mar Notes
{m) dBuV dBuV dB dBuVim : dBuV/m | dBuV/m ; dBuV/m dB (B (VH)
Low Ch, 2412NHz

439 310 T4 54 - - Y
493 366 T4 54 -24. - i
502 380 T4 54 - - MNoise Floor
442 308 T4 54
482 355 T4 54
513 379 T4 54

Noise Floor

High Ch, 2462MHz
4924 J - - i
7386 . . -43.] -19! - ¥
9848 - . - - HMoise Floor
4924 . - : - . - - H
7386 B J -43.] - - H
9848 - - -14. Noise Floor

No other emissions were detecied above 4ih E

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 Avg Average Field Strength @ 3 m Ayg Mar Margin vs. Average Limit
Antenna Factor Peak  Caleulated Peak Field Strength Pk Mar IMargin vs. Peak Limit

Cable Loss HPF  High Pass Fiter
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

7.1.3. MAXIMUM PERMISSIBLE EXPOSURE

LIMITS

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

TABLE 1—LIMITS FOR MaAXIMUM FERMISSIBLE EXPOSURE (MFE)

Electric fiald Magnstic fiskd . f :
Frequency rangs Power dansity Avaraging time
(M HE) strength strength (e iminutes)
(A} Limits for OccupationaliZontrolled Exposures
G614 1.63 *100) 3]
18427 4.809F *(900F2) 3]
61.4 0163 1.0 4]
frao0 3]
5 [
{E} Limits for General Population/Uncontrolled Exposure

O.3134 G614 1.63 *(100) 20
T B24 7 2.19F 1800 20

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

. Electric fiald Magnetic fizkd . . N
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i eme) iminutzs)
75 0073 0.2 a0
11500 a0
1.0 20

f=fraquancy in MHz

* = Plans-wawe aquivalant power density

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

MoTE 2 10 TABLE 1: General population/uncontrolled expeosures apply in situations in which the general public may be ex-
pesed, orin which persons that are exposed as & conssquence of their employment may not be fully aware of the potential for
exposure or can nol exercise control over their exposurs.

Page 49 of 64

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



REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

CALCULATIONS

Given
E=V3@0*P*G)/d
and
S=E~2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power Density in milliwatts/square centimeter

Combining equations and rearranging the terms to express the distance as a function of the remaining
variables yields:
d =V ((30*P*G) /(3770 * S))

Changing to units of Power to mW and Distance to cm, using:
P (mW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d =100 *\ (30 * (P/ 1000) * G) /(3770 * S))
d=0.282*V(P*G/S)
where
d = distance in cm
P =Power in mW
G = Numeric antenna gain
S = Power Density in mW/cm”2

Substituting the logarithmic form of power and gain using:
P (mW)=10" (P (dBm)/ 10) and
G (numeric) = 10 ~ (G (dBi) / 10)
yields
d=0.282*10~((P+G)/20)/VS
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 A (P + G) / 10) / (d*2)
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

LIMITS

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

RESULTS

No non-compliance noted:

Mode MPE Output Antenna Power
Distance Power Gain Density
(cm) (dBm) (dBi) (mW/cm”2)
802.11b 20.0 23.95 2.30 0.08
802.11g 20.0 26.70 2.30 0.16

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if
calculations indicate that the MPE distance would be less.
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

7.1.4. CO-LOCATED MAXIMUM PERMISSIBLE EXPOSURE

LIMITS

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

TABLE 1—LIMITS FOR MaAXIMUM FERMISSIBLE EXPOSURE (MFE)

Electric fiald Magnstic fiskd . f :
Frequency rangs Power dansity Avaraging time
(M HE) strength strength (e iminutes)
(A} Limits for OccupationaliZontrolled Exposures
G614 1.63 *100) 3]
18427 4.809F *(900F2) 3]
61.4 0163 1.0 4]
frao0 3]
5 [
{E} Limits for General Population/Uncontrolled Exposure

O.3134 G614 1.63 *(100) 20
T B24 7 2.19F 1800 20

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

. Electric fiald Magnetic fizkd . . N
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i eme) iminutzs)
75 0073 0.2 a0
11500 a0
1.0 20

f=fraquancy in MHz

* = Plans-wawe aquivalant power density

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

MoTE 2 10 TABLE 1: General population/uncontrolled expeosures apply in situations in which the general public may be ex-
pesed, orin which persons that are exposed as & conssquence of their employment may not be fully aware of the potential for
exposure or can nol exercise control over their exposurs.
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

CALCULATIONS

Given
E=V3@0*P*G)/d
and
S=E~2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power Density in milliwatts/square centimeter

Combining equations and rearranging the terms to express the distance as a function of the remaining
variables yields:
d =V ((30*P*G) /(3770 * S))

Changing to units of Power to mW and Distance to cm, using:
P (mW) =P (W) /1000 and
d (cm) =100 * d (m)
yields
d =100 *\ (30 * (P/ 1000) * G) /(3770 * S))
d=0.282*V(P*G/S)
where
d = distance in cm
P =Power in mW
G = Numeric antenna gain
S = Power Density in mW/cm”2

For multiple colocated transmitters operating simultaneously the total power density can be calculated by
summing the Power * Gain product of each transmitter.

yields

d=0.282*V((P1 * Gl)+ (P2 * G2) + ... + (Pn * Gn)) / S)
where

d = distance in cm

Pk = Power in mW of the kth transmitter

Gk = Numeric antenna gain of the kth transmitter

S = Power Density in mW/cm”2

Rearranging terms to calculate the power density at a specific distance yields

S =0.0795 * 10 ~ (P1 * G1) + (P2 * G2) + ... + (Pn * Gn)) / 10) / (d*2)
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REPORT NO: 06U10602-1B DATE: OCTOBER 17, 2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

In the table below, Power and Gain are entered in units of dBm and dBi respectively, then these are
converted to their linear forms prior to the summation function.

LIMITS

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

RESULTS

No non-compliance noted: (MPE distance equals 20 cm)

Mode MPE Output Antenna Power
Distance Power Gain Density
(cm) (dBm) (dBi) (mW/ecm”2)
Bluetooth 0.93 1.73
802.11b 23.95 2.30
Combined 20.0 0.08
Mode MPE Output Antenna Power
Distance Power Gain Density
(cm) (dBm) (dBi) (mW/cm”2)
Bluetooth 0.93 1.73
802.11g 26.70 2.30
Combined 20.0 0.16

NOTE: For mobile or fixed location transmitters, the minimum separation distance is 20 cm, even if
calculations indicate that the MPE distance would be less.
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

7.1.5. AVERAGE POWER

AVERAGE POWER LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

No non-compliance noted:

The cable assembly insertion loss of 10.70 dB (including 10 dB pad and 0.7 dB cable) was entered as an
offset in the power meter to allow for direct reading of power.

802.11b Mode

Channel | Frequency Power
(MHz) (dBm)

Low 2412 20.55
Middle 2437 20.45
High 2462 20.46

802.11g Mode

Channel | Frequency Power
(MHz) (dBm)

Low 2412 19.30
Middle 2437 19.17
High 2462 18.35
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

7.1.6. WORST-CASE RADIATED EMISSIONS BELOW 1 GHz

SPURIOUS EMISSIONS 30 TO 1000 MHz (11b, Dipole Antenna, HORIZONTAL)

HORIZONTAL DATA

Condition: FOC CLASZ-E HORIZCOHTAL

Tast Oparator:: Frank Ibrahim

oM ATy : Atheros

Project #: : OeTT1loc0z

Configuration:: EUT with Dipole Entennas connaected to
: Host Laptop PBC

Mode of Opar.:: TX ON at Mid Chamnel (2437 MH=z), 11b

Target: ¢ FOC Class B

EUT Z/M: : DO15CFEeEFARR

Limit
Lawvel Ling REamark

dEuv,/m dBuv,/m

3T.02 45,00
35,70 45,00
38.3%9 45,00
42.11 4da.00
36.35 46.00
41.53 45.00

1 1 1 1 1
-1 W

oL b
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

SPURIOUS EMISSIONS 30 TO 1000 MHz (11b, Dipole Antenna, VERTICAL)

VERTICAL DATA

Conditicon: FCOC CLASE-E VERTICAL

Tast Oparator:: Frank Ikrahim

COmpary: : Atheros

Project #: ¢ OeTloOs0z

Configuration:: EUT with Dipole Antennas connected to
: Hoat Laptop BC

Mode of Oper.:: TX ON at Mid Channel (2437 MHz), 11b

Target: : POC Clas= B

EUT 2,/H: : OOLSCFESEFRZ

Read Limit rrar
Lavel Factor Lewvel Line Limit Ramark

dB dBuv,/m dBuv,/m de

LO8 35074 40.00 L2B
.31 38.10 43 .80 .40
L300 41,22 43 .80 .28
LT 340687 4s.00 .33
.22 35.4% 45,00 .21
LB 4024 4. 00 LTh
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

SPURIOUS EMISSIONS 30 TO 1000 MHz (119, Dipole Antenna, HORIZONTAL)

HORIZONTAL DATA

Condition: FPOC CLASZ-E HORIZCHTAL

Tast Oparator:: Frank Ibkrahim

Compary : Atheros

Project #: : OeTl0s02

Configuration:: EUT with Dipole Antennaz connected to
: Host Laptop PC

Mode of Oper.:: TX ON at Mid Channel (2437 MHEZ), 119

Target: : PCC Class B

EUT =/H: : OCO1leCFSaEFARZ

Read Limit ovar
Frag Lewvel Factor Lawvel Lins Limit Eemark

MHZ dABuv de EBqum dABUV /m dB

300.830 21.77 3T.44 45,00 =
324 .880 22.02 38.30 4s5.00 7.70
390.840 18.81 ic.ed 45,00 e~
400.540 21.85 39,688 48,00 .31
499 .4580 le.41 ig.63 48,00 .37
T98.2490 17.1& 41.68% 4d&.00 .31
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

SPURIOUS EMISSIONS 30 TO 1000 MHz (119, Dipole Antenna, VERTICAL)

VERTICAL DATA

Condition: FPOC CLASE-E VERTICAL

Tast Operator:: Frank Ibrahim

COMpP ATy : : Atheros

Project #: : OeTlos0z2

Configuration:: EUT with Dipole antennas connected to
: Host Laptop BC

Mode of Opear.:: TX ON at Mid Channel {2437 FH=z), 119

Target: : POC Zlas=s B

EUT =,/M: : OOlaCZFRaEFAR

FEead Limit
Lawvel Factor Leavel Lins Ramark

dABuV dE dBuv,/m dBuv,/m

21.95 .20 2&5.86 440.00
30.75 .05 22.80 440.00
27.82 L300 41.12 43,50
17.12 .04 2E.22 46,00
1e.83 .22 2T7.45 45,00
14.53 .53 35,16 46,00
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

SPURIOUS EMISSIONS 30 TO 1000 MHz (11b, PIFA Antenna, HORIZONTAL)

HORIZONTAL DATA

Conditicon: FOC CLASE-E HORIZOWTAL
Tast Operator:: Frank Ibrahim
COoOmpany : Atheros
Project 4 s DETTLOE0Z
Configuration:: EUT with PIFA IRX-Z2&0 Antannas
: comnected to Host Laptop PO
Mode of Oper.:: TXE OW at Mid Channel (2437 FMH=), 11Db
Target : : POC Clas= B
EUT =2 /H: : OO1s5CFEsEFARZ

Fead Limit oFar
Lawvel Factor Lawvel Ling Limit Ramark

dBeuv dBE dBuv,/m dBuv/m dB

23,
28.
23,
20,
17.
1t

38.30 43.50 20
41.98 4d&.00 LOz2
41.20 4a.00 .80
38.47 4a.00 .53
32.11 4da.00 F. 83
3T.69 45,00 .31

Mo o o

= o ofe 0o b b3
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

SPURIOUS EMISSIONS 30 TO 1000 MHz (11b, PIFA Antenna, VERTICAL)

VERTICAL DATA

Conditicon: FOC CLASE2-E VERTICAL

Tast Opaerator:: Frank Ibkrahim

COompar: Atheros

Project #: COeTlosnz

Configuration:: EUT with PIFA IEX-Z8&0 Antennas
connected to Hogt Laptop PO

Mode of Opar.:: TX O at Mid Channel (2437 BHZ), 11b

Target : FZC Class B

EUT =Z/H: CO1sCFEaEFAZ

Read Limit
Lovel Lawvel Ling

dABuv dEuv,/m dBuv/m

30.33 LTT O 42010 43 .50
28.78 . 43.19 43.50
24 .93 LeT 40060 46,00
21.2& 7. 38,57 4d&.00
1e.80 . 37.02 4de.00
1e.77 . 41.30 4d&.00
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

SPURIOUS EMISSIONS 30 TO 1000 MHz (119, PIFA Antenna, HORIZONTAL)

HORIZONTAL DATA

Condition: POC CLASE-E HORIZCOHTAL
Tast Oparator:: Frank Ikrahim
CoOMmpaIy : Atheros
Project #: ¢ ODETT1lOs02
Configuration:: EUT with PIFA IEX-32&0 Antonnas
¢ comnected to Host Laptop PO
Mode of Cper.:: T ON at Mid Channel (2437 FHzZ), 119
Target: ¢ FCOC Class= B
EUT 2/H: : D01lSCFESEFAR

Read Limit ovar
Lavel Facktor Leawvel Ling Limit Reamark

dBuv de deuv,/m dE:u“.?m de

26.13 . 41. 43 .50 2 .28

27.a80 . 41. 4G, . B85

22.41 Q. 38. 16, T

24 .74 7. 42, 4G, .25

25.38 .87 43, 1= 2. Th
04 . 40,57 4G, X
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/G TRANSCEIVER FCCID: PPD-ARSBXB61

SPURIOUS EMISSIONS 30 TO 1000 MHz (119, PIFA Antenna, VERTICAL)

VERTICAL DATA

Conditicn: POC CLASS-E VERTICAL
Tast Oparator:: Frank Ikrahim
COMmpParny : Atheros
Project #: s DETT1LOS0Z
Configuration:: EUT with PIFR IEX-Z8&0 Antannas
: connected to Host Lapbop PO
Mode of Cper.:: T 0N at Mid Channel (2437 MH=z), 119
Target: : POC Class B
EUT 2,/1: ¢ OO15CFEEEFAZ

Limit
Lawel Ling

dEuv,/m dBuv,/m

42.12 43.50
40,325 45,00
32.18 45,00
34.13 45.00
ic.el 45,00
41.55 45.00
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/GTRA EIVER FCCID: PPD-ARSBXB61

8. SETUP PHOTOS

RADIATED RF MEASUREMENT SETUP:

1) DIPOLE ANTENNA

RADIATED FRONT PHOTO
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/GTRA EIVER FCCID: PPD-ARSBXB61

RADIATED BACK PHOTO
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/GTRA EIVER FCCID: PPD-ARSBXB61

1) PIFA RRX-3860 ANTENNA

RADIATED FRONT PHOTO
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REPORT NO: 06U10602-1B DATE: OCTOBER 17,2006
EUT: PCI EXPRE 2.11 B/GTRA EIVER FCCID: PPD-ARSBXB61

rRADIATED BACK PHOTO

END OF REPORT
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