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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: 2.4 & 5 GHz 802.11 MINICARD
MODEL: ARS5SBXB72

DATE TESTED: OCTOBER 02 - 10, 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:

i i o
= )] G
! - -

VIEN TRAN
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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5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The ARSBXB72 is designed for 802.11a/b/g/n applications using the AR541X/51XX chipset. It has three
receive chains and two transmit chains, implemented with two outside chains (Chain 0 and 2) as Tx/Rx
and the middle chain (chain 1) as Rx only.

5.2. MANUFACTURER’S DESCRIPTION OF MODEL DIFFERENCES

Both models ARSBXB72 and ARSBXB72-L are identical product and same hardware configuration, it just
for the marketing purpose only.

5.3. CLASS Il PERMISSIVE CHANGE DESCRIPTION

Installed 2.4 & 5 GHz 802.11 Minicard (WLAN FCC ID: PPD-AR5BXB72-L) in tablet laptop
(LENOVO ThinkPad X60 Tablet 1.0 SIV A).

5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes a set of three identical PIFA antennas with maximum gain is 1.52 dBi in the 2.4 GHz
band and 2.13 dBi in the 5.8 GHz band

5.5. SOFTWARE AND FIRMWARE

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

The test utility software used during testing was Art Software Revision 4 Build # 7 Art 11n.
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5.6. WORST-CASE CONFIGURATION AND MODE

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

Thus all emissions tests were made with following data rates:
e 802.11b mode, 20 MHz Channel Bandwidth, 1 Mb/s, CCK Modulation, Spatial Stream 1.
e 802.11g mode, 20 MHz Channel Bandwidth, 9 Mb/s, OFDM Modulation, Spatial Stream
e 802.11a mode, 20 MHz Channel Bandwidth, 9 Mb/s, OFDM Modulation, Spatial Stream
[ ]

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

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

The worst-case configuration for tests below 1 GHz is the mode and channel with the highest power:
802.11b mode, mid channel.

The portable configuration at Z-Axis has the worst field strength emissions for both portable & mobile
configurations. So, all radiated emissions tests were performed at Z-axis portable configuration.

Baseline testing demonstrated that the Power Spectral Density as measured through a combiner with both

chains operating simultaneously is less than the sum of the Power Spectral Density of each individual
chain when added linearly.
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5.7. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
AC Adapter Lenovo ThinkPad X60 Tablet 1.0 SIV B 91B52 N/A
Latop Lenovo ThinkPad X60 Tablet 1.0 SIV A 91A14 N/A
/0 CABLES
I/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 1 USI115 Shielded .50m No
2 DC 2 DC Shielded 1.0m Ferrite on laptop's end
TEST SETUP

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

115 WAL fB0 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
Description Manufacturer Model Serial Number Cal Due
Spectrum Analyzer 3 Hz ~ 44 GHz Agilent / HP E4446A MY43360112 5/3/2007
Antenna, Horn 1 ~ 18 GHz ETS 3117 29310 4/22/2007
Preamplifier, 1 ~ 26 GHz Miteq NSP2600-SP 924342 9/2/2007
EMI Receiver, 9 kHz ~ 2.9 GHz Agilent / HP 8542E 3942A00286 2/4/2007
RF Filter Section Agilent / HP 85420E 3705A00256 2/4/2007
Antenna, Bilog 30 MHz ~ 2 Ghz Sunol Sciences  [JB1 A121003 9/3/2007
LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-BNC  |8379443 8/30/2007
LISN, 10 kHz ~ 30 MHz FCC LISN-50/250-25-2 2023 8/30/2007
EMI Test Receiver R&S ESHS 20 827129/006 11/3/2006
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REPORT NO: 06U10634-1
Hz 802.11 MINICARD

EUT: 24

7. LIMITS AND RESULTS

7.1. RADIATED EMISSIONS

7.1.1. TRANSMITTER RADIATED SPURIOUS EMISSIONS

LIMITS

DATE: OCTOBER 23,2006

F

ID: PPD-ARSBXB72-L

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

13.36 - 13.41

MHz MHz MHz GHz
0.090 - 0.110 16.42 - 16.423 399.9 -410 45-5.15
10.495 - 0.505 16.69475 - 16.69525 608 - 614 5.35-5.46
2.1735-2.1905 16.80425 - 16.80475 960 - 1240 7.25-17.75
4.125-4.128 25.5-25.67 1300 - 1427 8.025-8.5
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)

" 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.

§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
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EUT: 24 Hz 802.11 MINICARD FCCID: PPD-AR5BXB72-L.
(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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7.1.2. TRANSMITTER ABOVE 1 GHz FOR 2400 TO 2483.5 MHz BAND
11

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11b mode, Horizontal)
- Agilent 16:15:36 Oct 2, 2006 L |Freq/ChanneI

b Lo
' 1 Center Freq
o 2.35066800 GHz

Start Freq
231008868 GHz

Stop Freq
2.39000808 GHz

CF Step

1 5.00000068 MHz
Al Auto Man
'-r'J-'Hi"pl‘-"l-"‘.\—i""\-'.1ll-'-.'.'1'#'\-.—','\rP'b-v'|\-’nk-‘A,|‘—-.>4f'1‘-w!"\u\',"i'F;"‘.l'P‘.'h'|l‘\'-*-'H"'l,J?"'\"r'M“v‘1'7"‘1"”"“"'"“l"\'\‘l"‘f“"‘-'r'"‘hﬁ by =
Freq Offset

B.A0EEEAEE Hz

Signal Track
Off

On

#UBH 1 MHz

pyright 2000-2003 Agilent Technologies
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LOW CH RESTRICTED, AVG (802.11b mode, Horizontal)
48 Oct 2, 2006 RL |Freq/ChanneI

Center Freq
235000000 GHz

StartFreq
2.31008886 GHz

Stop Freq
2.39080888 GHz

CF Step
800000008 MHz
Auto Man

1 Freq Offset
eS| 0.00000808 Hz

Signal Track
0ff

On

#YBH 18 Hz

Query INTERRUPTED
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EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

RESTRICTED BANDEDGE (b MODE, LOW CHANNEL, VERTICAL)

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

Agilent 1 Oct 2, 2006 L |Freq/ChanneI

Center Freqg
2.35000008 GHz

Start Freq
2.31080868 GHz

Stop Freq
239000008 GHz

CF Step
5.00000008 MHz
Auto Man

Freq Offset
B.A06E6AGE Hz

Signal Track
On Off
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LOW CH RESTRICTED, AVG (802.11b mode, Vertical)
219 Oct 2, 2006 R T |Freq/ChanneI

Center Freq
235000000 GHz

StartFreq
2.31008886 GHz

Stop Freq
2.39080888 GHz

CF Step
800000008 MHz
Auto Man

Freq Offset
il 0.00008008 Hz

Signal Track
0ff

On

#YBH 18 Hz

opyright 2000-2003 Agilent Technologies
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EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, HORIZONTAL)

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

Agilent 1 Oct 2, 2006 L |Freq/ChanneI

Center Freqg
249175608 GHz

Start Freq
248350000 GHz

Stop Freq
250000008 GHz

CF Step
i 1.65000008 MHz

) TS Auto Man
\'.'r'-.‘-,_..ll;-,un,_.v—ﬁ""n oot ks ""r"'-"‘w‘-""f"""'q‘Pl.i.."'.w.‘.a.r|,,-.I,.‘f._;_"f;;;‘Il..,,_L‘{..|.__,Iu,u'L.‘-.4,.A.|l.\\.,f.,,-|'l,0.-.j,»-’-.._.tfr—tu".'lf-.;.‘.‘. e

Freq Offset
B.A06E6AGE Hz

Signal Track
On Off
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HIGH CH RESTRICTED, AVG (802.11b mode, Horizontal)
58 Oct 2, 2006 L |Freq/ChanneI

Center Freq
249175088 GHz

StartFreq
248358886 GHz

Stop Freq
2.50080800 GHz

CF Step
1.65600068 MHz
Auto Man

Freq Offset
B.A0008EAA Hz

Signal Track
0ff

On

#YBH 18 Hz

opyright 2000-2003 Agilent Technologies
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RESTRICTED BANDEDGE (b MODE, HIGH CHANNEL, VERTICAL)

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

Agilent 1 Oct 2, 2006 L |Freq/ChanneI

Center Freqg
249175608 GHz

Start Freq
248350000 GHz

Stop Freq
250000008 GHz

CF Step
1.65000008 MHz
Auto Man

1
NI

. . -l b
Rt prana i o LRI LU T T o |

Freq Offset
B.A06E6AGE Hz

Signal Track
On Off
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HIGH CH RESTRICTED, AVG (802.11b mode, Vertical)
59 Oct 2, 2006 L |Freq/ChanneI

Center Freq
249175088 GHz

StartFreq
248358886 GHz

Stop Freq
2.50080800 GHz

CF Step
1.65600068 MHz
Auto Man

Freq Offset
B.A0008EAA Hz

Signal Track
0ff

On

#YBH 18 Hz

Copyright 2000-2003 Agilent Technologies
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EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

HARMONICS AND SPURIOUS EMISSIONS (b MODE)

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

Company: Production Development Lab., Lenovo (Japan) Ltd
Project # 06U10634

Date: 10/03/06

Test Engineer: Vien Tran

Configuration: EUT only

Mode: Tx 11b

Test Equipment:

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

|T120:S"N: 29310 @3m j |T3? Miteq 924342 - ‘ j | j | FCC 15.205 j

Hi Frequency Cables
2 foot cable 3 foot cable 12 foot cable HPF RejectFilter Peak Measurements
REW=VEW=1MHz

o Vien 187215002 - ‘ Vien 197209005 j ‘ HPF_4.0GHz ﬂ ‘ - Average Measurements
REW=1MHz ; VEW=10Hz

Read Pk Read Avg.: AF Amp D Cor i Peak Avg | PkLim :Avg Lim Avg Mar Notes
dBuV dBuV dB dBuV/mn | dBuV/n | dBuVim | dBuV/im dB (VIH)

57.7 524 496 444 T4 - -6
485 369 . - 519 403 T4 -22, -137
570 528 . - 489 44.7 T4 -25, -93
477 363 . - 51.1 39.7 T4 - 143

< <laizimm

468
479
519
466
477
526

<< <mizim

d ahove system noise floor.

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: 06U10634-1
EUT: 24 Hz 802.11 MINICARD

11g

DATE: OCTOBER 23,2006
FCCID: PPD-ARSBXB72-L

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, HORIZONTAL)

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

1453:33 Oct 2, 2006
3 g

|
LA b oghod it 0 .,.+..1V..,rh.,._.‘..4leLa,..-..,.;.-.;~.{'»'—t\udJ...v.-.l.-Jp\'r'-'n'-'r'r.ﬂ-t-'-'|“'-"ﬂ“j I

W1 Mz WUBH 1 MHz

Copyright 2000-2003 Agilent Technologies
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L |Freq/ChanneI

Center Freq
235000008 GHz

Start Freq
231008868 GHz

Stop Freq
2.39000808 GHz

CF Step

Wl 500000000 MH2
||,||IH et Buta Man

Freq Offset
B.A0EEEAEE Hz

Signal Track
On Off

COMPLIANCE CERTIFICATION SERVICES
561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA

DOCUMENT NO: CCSUP4031A
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: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

LOW CH RESTRICTED, AVG (802.11g mode, Horizontal)
3 Agilent 1 Oct 2, 2006 RL |Freq/ChanneI

Center Freq
235000000 GHz

StartFreq
2.31008886 GHz

Stop Freq
2.39080888 GHz

CF Step
800000008 MHz
Auto Man

d| FreqOffset
B.A0008EAA Hz

Signal Track
0ff

On

#YBH 18 Hz

Query INTERRUPTED
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

RESTRICTED BANDEDGE (g MODE, LOW CHANNEL, VERTICAL)

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

Agilent 1 Oct 2, 2006 L |Freq/ChanneI

Center Freqg
2.35000008 GHz

Start Freq
2.31080868 GHz

Stop Freq
239000008 GHz

CF Step

S G.00E06060 MHz
I'“.;"'I"H Auto Man

otk
,.‘nfl.r,<"|'l._».,"n\,-.-I.-'lJ-L,"-\1'r,,\-,-7nk-ﬂ."|.,-".I,,y\-'1,f-h.-a'l_.'|.‘-'r-\F--__a,n’.,,.».I»,_|'f|Iu‘.-.4.»L.,.r.4'.-.-‘r-r»,'fn"rr\;-‘n,'-..-.“.l-*""-'g"‘--"'»"-'N"' Ll

Freq Offset
B.A06E6AGE Hz

Signal Track
On Off
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

LOW CH RESTRICTED, AVG (802.11g mode, Vertical)
3 Agilent 1 Oct 2, 2006 L |Freq/ChanneI

Center Freq
235000000 GHz

StartFreq
2.31008886 GHz

Stop Freq
2.39080888 GHz

CF Step
800000008 MHz
Auto Man

k. Freq Offset
B.A0008EAA Hz

Signal Track
0ff

On

#YBH 18 Hz

opyright 2000-2003 Agilent Technologies
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

RESTRICTED BANDEDGE (q MODE, HIGH CHANNEL, HORIZONTAL)

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

Agilent 1 Oct 2, 2006 L |Freq/ChanneI

1 Center Freq
m 249175008 GHz

Start Freq
248350000 GHz

Stop Freq
250000008 GHz

CF Step
1.65000068 MHz

i
Tl "'"V"-’*“‘l'""‘-“l'l"L'a'|'W.-"1'ﬂ'i'fl'-"'-.-'-"H}-‘1~'.'-;"q"r.-h'\‘.-\ll\,muuAi.\-'-f.\;_fr-rr-..rh'»*.!_1-'.'w1,uL'u-,.u'i.-.\t.vJ,r.\l'l.i.-.l.-\"';..r.i.\'-.»..»*iull-'.\l." M
Freq Offset
9.0080AA00 Hz

Signal Track
On Off

Page 26 of 76

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: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

HIGH CH RESTRICTED, AVG (802.11g mode, Horizontal)
3 Agilent 1 Oct 2, 2006 L |Freq/ChanneI

1 Center Freq
o 2.49175000 GHz

StartFreq
248358886 GHz

Stop Freq
2.50080800 GHz

CF Step
1.65600068 MHz
Auto Man

Freq Offset
B.A0008EAA Hz

Signal Track
0ff

On

#YBH 18 Hz

opyright 2000-2003 Agilent Technologies
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

RESTRICTED BANDEDGE (g MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11g mode, Vertical)

Agilent 1 Oct 2, 2006 L |Freq/ChanneI

1 Center Freq
m 249175008 GHz

Start Freq
248350000 GHz

Stop Freq
250000008 GHz

CF Step

T_“ 165006000 Mz
i

- I
‘HM Ilt"ifﬂ"'lf !I'-.-"\"J-M;.H.‘Hluqu‘r." il l-h.h..,}.nl41~gk.'ﬂ\M'Tf\1'l.H‘a1.-'-'r-'\I'\-:J",u'L,.i-“9n,JJ.v-_k,-'.:-.-'-\,\pL.r\.-'r"-';h.!-"l.ql‘\-ﬂ-..f'-'q-\. M

Freq Offset
B.A06E6AGE Hz

Signal Track
On Off
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

HIGH CH RESTRICTED, AVG (802.11g mode, Vertical)
3 Agilent 1 Oct 2, 2006 L |Freq/ChanneI

Center Freq
249175088 GHz

StartFreq
248358886 GHz

Stop Freq
2.50080800 GHz

CF Step
1.65600068 MHz
Auto Man

Freq Offset
B.A0008EAA Hz

Signal Track
0ff

On

#YBH 18 Hz

opyright 2000-2003 Agilent Technologies
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

HARMONICS AND SPURIOUS EMISSIONS (g MODE)

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

Company: Production Development Lab., Lenovo (Japan) Ltd
Project # 06U10634

Date: 10/03/06

Test Engineer: Vien Tran

Configuration: EUT only

Mode: Tx 11g

Test Equipment:

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

|T120:S"N: 29310 @3m j |T3? Miteq 924342 - ‘ j | j | FCC 15.205 j

Hi Frequency Cables
2 foot cable 3 foot cable 12 foot cable HPF RejectFilter Peak Measurements
REW=VEW=1MHz

o Vien 187215002 - ‘ Vien 197209005 j ‘ HPF_4.0GHz ﬂ ‘ - Average Measurements
REW=1MHz ; VEW=10Hz

Dist Read Pk Read Avg.: AF Amp D Cor i Peak Avg : PkLim | Avg Lim Avg Mar Notes
{10} dBuV dBuV dB dBuV/mn | dBuV/mn | dBaVim | dBuVim dB (VIH)
2412 MHz

513 302 432 311 74
523 302 . - 557 426 T4
513 41.6 . - 432 335 T4
52.1 392 . - 555 426 T4

< <iaizimm

434
484
530
440
477
530

<i<<imzim

d ahove system noise floor.

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: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

11n HT20

RESTRICTED BANDEDGE (n HT20 MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11n mode, Horizontal)
% Agilent 16:47:04 Oct 2, 2006 L | Peak Search
! | Next Peak

Next Pk Right

Next Pk Left

quﬂ[#. Min Search

fh
gl
n .“-,1.,l,.,,.-.,.h4..4.‘»..-L-'.;.‘u"....1,-.,.;;.,‘.\'.-.-,,1.J».'._.-.v'.;H.-1,.-'L,.).-.».-,.,J.'n'.-.\.,I,r-.l'1.;.r.w.i'|,.H.I""v.r-m‘l\-.f"r‘ﬁ""l'-“l il

Pk-Pk Search

Mkr 5 CF

More
1 of 2
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

LOW CH RESTRICTED, AVG (802.11n mode, Horizontal)
3 Agilent 16:47:38 Oct 2, 2006 L | Peak Search

11n HT 28Mo

Next Peak

Next Pk Right

Next Pk Left

Min Search

@ Pk-Pk Search

Mkr 5 CF

More
#JBH 18 Hz 1 of 2

opyright 2000-2003 Agilent Technologies
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

RESTRICTED BANDEDGE (n HT20 MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11n mode, Vertical)
s Agilent 16:51:48 Oct 2, 2006 L |Freq/ChanneI
” , Center Freg

235000008 GHz

Start Freq
2.31080868 GHz

Stop Freq
239000008 GHz

. CF Step

? 5.00000008 MHz
| It1|||| it il M Man
- ‘\,.\.\'|+-'».I.iq._.-.—\,-gh.r»'-",.'. 'n,a‘.'...l"-'.--‘.*n'|,n"r.\.'|lba,I||t"\,\l,.-J,._,I,nf_,I,-,.,‘.f,m\.l___‘-.'u'-.-'n.‘ jl-'|_4,1I.|'|L,-\.‘,.-n,-'.r.f,.!._.“»4,:,.-,H<.-|--'-,_.'J-J¢ A —

Freq Offset
B.A06E6AGE Hz

Signal Track
On Off
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

LOW CH RESTRICTED, AVG (802.11n mode, Vertical)
58 Oct 2, 2006 L |Freq/ChanneI

11b H
Center Freq
235000000 GHz

StartFreq
2.31008886 GHz

Stop Freq
2.39080888 GHz

CF Step
800000008 MHz
Auto Man

: Freq Offset
B.A0008EAA Hz

Signal Track
0ff

On

#YBH 18 Hz

opyright 2000-2003 Agilent Technologies
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

RESTRICTED BANDEDGE (n HT20 MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11n mode, Horizontal)
s Agilent 17:08:53 Oct 2, 2006 L |Freq/ChanneI
- i Center Freq

2.49175008 GHz

Start Freq
248350000 GHz

Stop Freq
250000008 GHz

CF Step
1.65000008 MHz
Auto Man

Freq Offset
B.A06E6AGE Hz

Signal Track
On Off
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REPORT NO: 06U10634-1
EUT: 24 Hz 802.11 MINICARD

#YBH 18 Hz

opyright 2000-2003 Agilent Technologies
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DATE: OCTOBER 23,2006
FCCID: PPD-ARSBXB72-L

al)
|Freq/ChanneI

Center Freq
249175088 GHz

StartFreq
248358886 GHz

Stop Freq
2.50080800 GHz

CF Step
1.65600068 MHz
Auto Man

Freq Offset
B.A0008EAA Hz

Signal Track
0ff

On

COMPLIANCE CERTIFICATION SERVICES

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA
This report shall not be reproduced except in full, without the written approval of CCS.

DOCUMENT NO: CCSUP4031A
TEL: (408) 463-0885 FAX: (408) 463-0888



REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

RESTRICTED BANDEDGE (11n HT20 MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11n mode, Vertical)

Agilent 16:57:32 Oct 2, 2006 R T |Freq/ChanneI

1 Center Freq
m 249175008 GHz

Start Freq
248350000 GHz

Stop Freq
250000008 GHz

CF Step
1.65000008 MHz
Auto Man

Freq Offset
B.A06E6AGE Hz

Signal Track
On Off
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

HIGH CH RESTRICTED, AVG (802.11n mode, Vertical)
18 Oct 2, 2006 L |Freq/ChanneI

Center Freq
249175088 GHz

StartFreq
248358886 GHz

Stop Freq
2.50080800 GHz

CF Step
1.65600068 MHz
Auto Man

Freq Offset
B.A0008EAA Hz

Signal Track
0ff

On

#YBH 18 Hz

opyright 2000-2003 Agilent Technologies
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

HARMONICS AND SPURIOUS EMISSIONS (11n HT 20 MODE)

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

Company: Production Development Lab., Lenovo (Japan) Ltd
Project # 06U10634

Date: 10/03/06

Test Engineer: Vien Tran

Configuration: EUT only

Mode: Tx 11n HT20

Test Equipment:

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

|T120:S"N: 29310 @3m j |T3? Miteq 924342 - ‘ j | j | FCC 15.205 j

Hi Frequency Cables
2 foot cable 3 foot cable 12 foot cable HPF RejectFilter Peak Measurements
REW=VEW=1MHz

o Vien 187215002 - ‘ Vien 197209005 j ‘ HPF_4.0GHz ﬂ ‘ - Average Measurements
REW=1MHz ; VEW=10Hz

Dist Read Pk Read Avg.: AF Amp D Cor i Peak Avg | PkLim :Avg Lim Avg Mar Notes
{10} dBuV dBuV dB dBuV/mn | dBuV/n | dBuVim | dBuV/im dB (VIH)
2412 MHz

51.1 3900 430 309 T4
403 T3 . - 527 40.7 T4
518 300 . - 437 309 T4
495 373 . - 529 40.7 T4

< <laizimm

303 338 . 454
388 352 -43.1
T4 376 -402
395 338 . -454
389 352 -43.1
375 376 -402

<< <mizim

To other emissions were detected above system noise floor

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: 06U10634-1
EUT: 24 Hz 802.11 MINICARD

11n HT40

DATE: OCTOBER 23,2006
FCCID: PPD-ARSBXB72-L

RESTRICTED BANDEDGE (n HT40 MODE, LOW CHANNEL, HORIZONTAL)

LOW CH RESTRICTED, PEAK (802.11n mode, Horizontal)
£ 23:59 Oct 2, 2066

Pl P kb b ,‘\}..-,.,a..wu‘, RRNTTIRT LRIt e TS

W1 Mz WUBH 1 MHz

Copyright 2000-2003 Agilent Technologies
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AR WY

L |Freq/ChanneI

Center Freq
235000008 GHz

Start Freq
231008868 GHz

Stop Freq
2.39000808 GHz

CF Step
] 0.00006000 MHz
 Auto Man

Freq Offset
B.A0EEEAEE Hz

Signal Track
On Off

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 06U10634-1
EUT: 24 Hz 802.11 MINICARD

#YBH 18 Hz

opyright 2000-2003 Agilent Technologies
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DATE: OCTOBER 23,2006
FCCID: PPD-ARSBXB72-L

1)
|Freq/ChanneI

Center Freq
235000000 GHz

StartFreq
2.31008886 GHz

Stop Freq
2.39080888 GHz

CF Step
800000008 MHz
Auto Man

Freq Offset
B.A0008EAA Hz

Signal Track
0ff

On

COMPLIANCE CERTIFICATION SERVICES

561F MONTEREY ROAD, MORGAN HILL, CA 95037 USA
This report shall not be reproduced except in full, without the written approval of CCS.

DOCUMENT NO: CCSUP4031A
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

RESTRICTED BANDEDGE (n HT40 MODE, LOW CHANNEL, VERTICAL)

LOW CH RESTRICTED, PEAK (802.11n mode, Vertical)
s Agilent 17:22:05 Oct 2, 2006 RL |Freq/ChanneI

Center Freqg
2.35000008 GHz

Start Freq
2.31080868 GHz

Stop Freq
239000008 GHz

CF Step

é 5.00000008 MHz
R Futo Man
.'p\‘.h\-'I',-'\.-\V'I'HIL-.a\I1\‘.J,LlrMI'hlIi'-'-I,\.In\T.-‘n‘rv-.JI‘f-‘.h'|,'.|,I“_,'*l‘.\1l'lfJ-i,__‘.-\__'r‘l'fgWL.\,JdI._.b__.\'w“-.f._.-.*-,n‘-'(J'f"|I|"IIU‘*"’*‘"rl.'ltll"lr1llH“*‘.‘J“ —
Freq Offset

B.A06E6AGE Hz

Signal Track
On Off
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

|Freq/ChanneI

Center Freq
235000000 GHz

StartFreq
2.31008886 GHz

Stop Freq
2.39080888 GHz

CF Step
800000008 MHz
Auto Man

Freq Offset
B.A0008EAA Hz

Signal Track
0ff

On

#YBH 18 Hz

opyright 2000-2003 Agilent Technologies

Page 43 of 76

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: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

RESTRICTED BANDEDGE (n HT40 MODE, HIGH CHANNEL, HORIZONTAL)

HIGH CH RESTRICTED, PEAK (802.11n mode, Horizontal)
s Agilent 17:08:22 Oct 2, 2006 L |Freq/ChanneI
: , Y Center Freq

249175608 GHz

Start Freq
248350000 GHz

Stop Freq
250000008 GHz

CF Step
1.65000008 MHz
Auto Man

Freq Offset
B.A06E6AGE Hz

Signal Track
On Off
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REPORT NO: 06U10634-1
EUT: 24 Hz 802.11 MINICARD

#YBH 18 Hz

opyright 2000-2003 Agilent Technologies
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DATE: OCTOBER 23,2006
FCCID: PPD-ARSBXB72-L

al)
|Freq/ChanneI

Center Freq
249175088 GHz

StartFreq
248358886 GHz

Stop Freq
2.50080800 GHz

CF Step
1.65600068 MHz
Auto Man

Freq Offset
B.A0008EAA Hz

Signal Track
0ff

On

COMPLIANCE CERTIFICATION SERVICES
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

RESTRICTED BANDEDGE (11n HT40 MODE, HIGH CHANNEL, VERTICAL)

HIGH CH RESTRICTED, PEAK (802.11n mode, Vertical)
s Agilent 17:13:85 Oct 2, 2006 L |Freq/ChanneI
: , Center Freg

249175608 GHz

Start Freq
248350000 GHz

Stop Freq
250000008 GHz

CF Step
1.65000008 MHz
Auto Man

Freq Offset
B.A06E6AGE Hz

Signal Track
On Off
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

|Freq/ChanneI

1 Center Freq
o 2.49175000 GHz

StartFreq
248358886 GHz

Stop Freq
2.50080800 GHz

CF Step
1.65600068 MHz
Auto Man

Freq Offset
B.A0008EAA Hz

Signal Track
0ff

On

#YBH 18 Hz

opyright 2000-2003 Agilent Technologies
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

HARMONICS AND SPURIOUS EMISSIONS (11n HT 40 MODE)

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

Company: Production Development Lab., Lenovo (Japan) Ltd
Project # 06U10634

Date: 10/04/06

Test Engineer: Chien Ho

Configuration: EUT only

Mode: Tx 2.4 GHz 11n HT40

Test Equipment:

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

| T120; S/N: 29310 @3m j |T37 Miteq 924342 ‘ j | j | FCC 15.205 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable HPF ‘ RejectFilter Peak Measurements
RBW=VBW=1MHz

- Vien 187215002 - ‘ Vien 197209005 j ‘ HPF_4.0GHz j ‘ +| Average Measurements
RBEW=1MHz , VBEW=10Hz

Dist  Read Pk Read Avg. o D Cor i Peak Avg Pk Lim : Avg Lim ; Pk Mar ; Avg Mar Notes
{m) dBuV dBuV dBuVim ;| dBuVim : dBuV/m (VH)
LOW CH 2422 KMHz

4844 51.1 39.1 311 T4 54
74 54
T4 54
T4 54
74 54
T4 54

< <laimimm

HIGH CH 2452 MHz
4904 302 338 453
7356 388 352 -43.1
12260 T4 376 -40.1
4904 302 338 453
7356 388 352 -43.1
12260 374 376 -40.1

<< <mizim

To other emissions were detected above system noise floor

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: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

7.1.3. TRANSMITTER ABOVE 1 GHz FOR 5725 TO 5850 MHz BAND
11a

HARMONICS AND SPURIOUS EMISSIONS (802.11a MODE)

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

Company: Production Development Lab., Lenovo (Japan) Ltd
Project # 06U10634

Date: 10/04/06

Test Engineer: Chien Ho

Configuration: EUT only

Mode: Tx 5.8 GHz 11a

Test Equipment:

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

|T12l]: SiN: 29310 @3m j |T37 Miteq 924342 - ‘ j | j | FCC 15.205 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable HPF ‘ RejectFilter Peak Measurements
RBW=VBW=1MHz

- Vien 187215002 - ‘ Vien 197209005 j ‘ HPF_7 BGHz j ‘ +| Average Measurements
REW=1MHz , VEW=10Hz

Dist | Read Pk i Read Ave.; AF | CL ; Amp D Coir| Fltr | Peak Avg Pk Lim | Avg Lim: Pk Mar ; Aveg Mar Notes
{m) dBuV dBuV dB dB dB dB | dBuV/m : dBuV/m i dBuV/m : dBuV/im dB B (VH)

LOW CH 5745 MHz
11490 30 496 364 48 0o 0.7 529 39.7 T4 54 H
11490 30 506 ara 48 - 00 0.7 539 405 T4 54 -20. - ¥

MID CH 5785 MHz
11570 30
11570 30

HIGH CH 5825 hMHz
11,650 30 0.7 525
11.650 30 07 52.1

d ahove system noise floor.

Measurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Lirnit
Distance to Antenna D Corr Distance Cerrect to 3 meters Pk Lun  Peak Field Strength Limt
Analyrer Reading Awg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar IMargin vs. Peak Limit

Cable Loss HFF  High Fass Filter
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

11n HT20

HARMONICS AND SPURIOUS EMISSIONS (802.11n HT20 MODE)

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

Company: Production Development Lab., Lenovo (Japan) Ltd
Project # 06U10634

Date: 10/04/06

Test Engineer: Chien Ho

Configuration: EUT only

Mode: Tx 5.8 GHz 11n HT20

Test Equipment:

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

|T12l]: SiN: 29310 @3m j |T37 Miteq 924342 - ‘ j | j | FCC 15.205 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable HPF ‘ RejectFilter Peak Measurements
RBW=VBW=1MHz

- Vien 187215002 - ‘ Vien 197209005 j ‘ HPF_7 BGHz j ‘ +| Average Measurements
REW=1MHz , VEW=10Hz

Dist | Read Pk i Read Ave.; AF | CL ; Amp D Coir| Fltr | Peak Avg Pk Lim | Avg Lim: Pk Mar ; Aveg Mar Notes
{m) dBuV dBuV dB dB dB dB | dBuV/m : dBuV/m i dBuV/m : dBuV/im dB B (VH)

LOW CH 5745 MHz
11490 30 525 40.1 48 0o 0.7 558 434 T4 54 H
11490 30 488 3Tl 48 - 00 0.7 521 404 T4 54 - - ¥

MID CH 5785 MHz
11570 30
11570 30

HIGH CH 5825 hMHz
11,650 30 0.7 543 41.1
11.650 30 07 534 405

d ahove system noise floor.

Measurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Lirnit
Distance to Antenna D Corr Distance Cerrect to 3 meters Pk Lun  Peak Field Strength Limt
Analyrer Reading Awg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar IMargin vs. Peak Limit

Cable Loss HFF  High Fass Filter
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

11n HT40

HARMONICS AND SPURIOUS EMISSIONS (802.11n HT40 MODE)

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

Company: Production Development Lab., Lenovo (Japan) Ltd
Project # 06U10634

Date: 10/04/06

Test Engineer: Chien Ho

Configuration: EUT only

Mode: Tx 5.8 GHz 11n HT40

Test Equipment:

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

|T12l]: SiN: 29310 @3m j |T37 Miteq 924342 - ‘ j | j | FCC 15.205 j

Hi Frequency Cables

2 foot cable ‘ 3 foot cable 12 foot cable HPF ‘ RejectFilter Peak Measurements
RBW=VBW=1MHz

- Vien 187215002 - ‘ Vien 197209005 j ‘ HPF_7 BGHz j ‘ +| Average Measurements
REW=1MHz , VEW=10Hz

Dist | Read Pk i Read Ave.; AF | CL ; Amp D Coir| Fltr | Peak Avg Pk Lim | Avg Lim: Pk Mar ; Aveg Mar Notes
{m) dBuV dBuV dB dB dB dB | dBuV/m : dBuV/m i dBuV/m : dBuV/im dB B (VH)

LOW CH 5755 MHz
11510 30 49.7 370 48 0o 0.7 530 403 T4 54 H
11510 30 4900 369 48 - 00 0.7 523 402 T4 54 -21! - ¥

MID CH 5785 MHz
11570 30
11570 30

HIGH CH 5815 WMHz
11,630 30 0.7 527 403
11.630 30 07 529 404

d ahove system noise floor.

Measurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Lirnit
Distance to Antenna D Corr Distance Cerrect to 3 meters Pk Lun  Peak Field Strength Limt
Analyrer Reading Awg  Average Field Strength @ 3 m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar IMargin vs. Peak Limit

Cable Loss HFF  High Fass Filter
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REPORT NO: 06U10634-1
EUT: 24 Hz 802.11 MINICARD

DATE: OCTOBER 23,2006
FCCID: PPD-ARSBXB72-L

7.1.4. WORST-CASE RADIATED EMISSIONS BELOW 1 GHz

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

2.4 GHz BAND

HORIZONTAL PLOT

ACOMPLIANCE

& ENgINBEIrNg Servics, Inc.
Y PO W LR PRLGE
LLSSM,TUNY

561F Monterey Road
Morgan Hill, CAR 85037
Tel: (408) 463-0888
Fax: (408) 463-0885

Data#: 2 Filed#: 08U10634.EMI

Date: 10-03-200&6 Time: 07:53:532

Level (dBuYim)
60

g 418

612

Frequency (MHz)

{Audix ATC)
Trace: 1

Conditicn: FCC CLASS-B HORIZONTAL
Test Operator:: Vien Tran
Company :
Project #: : 06UL0E34
Configuration:: EUT

Mode of Oper.:: Tx 2.4GHZ Band
Target: : FCC Class B

: Product Develcpment Lab,

Lenovo
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

HORIZONTAL DATA

Fead Limit Over
Fregq Level or Level Line Limit Remark

MH=z dBuv dB dBuvV/m dBuvV/m dB

000 6.87
13.8
13.77
14.27
15.65
11.0:°

-1

.32 40,
43.
.12 45,
.11 45,
.98  4g.
46 .

-
-
1
'_'.
N

B

.68
.42

| I L ]
I N I
o

I

DD
|
'_'n
-1

I
I

I
a0

1
2
3 00
4 33
5
6

lad  Lad
N

[
4
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

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

VERTICAL PLOT
: GOMPUANOE 5¢1F Monterey Road

§é=@m¢umwmm. Morgan Hill, CA 95037

e Tel: (408) 463-0888
Fax: (408) 463-0885

Data#: 4 File#: 06U1l0634.EMI Date: 10-03-200&6 Time: 08:01:24
Level (dBu¥im)
60

l]SII] 418 612

Frequency (MHz)
{Audix ATC)
Trace: 2 Ref Trace:

Condition: FCC CLASS-B VERTICAL

Test Operator:: Vien Tran

Company : : Product Development Lab, Lenovo
Project #: : 06Ul0634

Configuration:: EUT

Mode of Oper.:: Tx 2.4GHZ Band

Target: : FCC Class B
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

VERTICAL DATA

Limit Over
Fred Factor Level Line Limit Remark

MHz dB dBuV,/m dBuv/m dB

]
3

000 7.0 .45
.880 10,17 15.09
.80 11.2Z2° 16.53
L4590 12.85 18.84
1.240 .50 23.09

-]

40 .
453,
46,
45,
46,

4

LRI P T T o B i
it =1 N
o T e T e T W IO o
[ S L T W 3
o gy i

[4
L4
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REPORT NO: 06U10634-1
EUT: 24

Hz 802.11 MINICARD

DATE: OCTOBER 23,2006
FCCID: PPD-ARSBXB72-L

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

5 GHz BAND

HORIZONTAL PLOT

ACOMPLIANCE

= Enginasring Secvice, nc.
Y PG R LR DAL
LLzERTUY

561F Monterey Road
Morgan Hill, CA 95037
Tel: (408) 463-0888
Fax: (408) 463-0885

Data#: 8 File#: 06ul0634.emi Date: 10-03-2006 Time: 08:27:06

Level (dBu¥/m)
(1]

]
]
w

030

(Audix ATC)
Trace: 7

418 612
Frequency (AMHz)

Conditlicon: FCC CLASS-B HORIZONTAL

Test Cperator:: Vien Tran
: Product Development Lak, Lenovo

Company :
Project #: : 06Ul0634
Configuration:: EUT

Mode of Cper.::
Target:

Tx 5 GHz Band
: FCC Class B
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

HORIZONTAL DATA

Read Limit over
Freq Level Factor Level Line Limit Remark

MH=Z dBuv dBE dBuV/m dBuvV,/m
00 26,90 40,00 -132.
30.96 43.50 -1Z2.
30.96 46.00 -15.
33, 45 .00 -12.
34 . ¢ 46,00 -11. 32
39 .5 54 .00 -14.

oy

.54
.54
.12
.43

.60

) W=

[l S I I SO U I |

1
2
3
4
5
&

e el e e
B H= L D3N
Wb L@
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

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

VERTICAL PLOT
: GOMPLIANOE 561F Monterey Road

F & Engimasring Service, inc Morgan Hill, CA 95037

LLEEATLY Tel: (408) 463-0888
Fax: (408) 463-0885

Data#f: & Filef#: 06U10634.EMI Date: 10-03-2006 Time: 08:12:38
Level (dBuY/m)

G0

DSD 418 61Z

Frequency (MHz)

{Audix ATC)
Trace: 5 Ref Trace:

Condition: FCC CLASS-BE VERTICAL

Test Operator:: Vien Tran

Company: : Product Develcopment Lab, Lenovo
Project #: : 06ULl0634

Configquration:: EUT

Mode of Oper.:: Tx 5 GHz Band

Target: : FCC Class B
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCC ID: PPD-ARSBXB72-L

VERTICAL DATA

Limit Over
Factor Level Line Limit Eemark

dB dBuvV/m dBuvV,/m dB

]

33.
133,
271.
390.
434,

.46 40, 10.54
L7043, :

I

L1046,
.43 46,
L0946,

N o

[OSJ S RTCNs R Y
Lo W T o T T o

W= a0 B2
PRI T L T N T
[ o B S Uy

LN«
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

7.2, POWERLINE CONDUCTED EMISSIONS

LIMIT

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

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

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

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

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

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

RESULTS

No non-compliance noted:
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

2.4 GHz BAND

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Frey. Reading Closs | Limit rFCC B in Remark

(MHz) | PE (dBuV) | QF (dBuV) | AV (dBuV)| (dB) QF AV [QP B AVEE)| L1/L2
n.1s 528a - 3028 0.00 64,04 3404 O o S L1
0.45 4040 - 3472 Q.00 5688 A6 2R -lads | -12.16 Ll
35 da 02 -- 3T ET Q.00 5a.00 4600 502 -B13 Ll
n1e 5164 - 3735 Q.00 6 04 3404 -1240 | -16.69 L2
0.45 3970 - 3041 Q.00 56 Ea A6 B8 1T1E | <1647 L2
35 4510 - 2991 Q.00 5a.00 4600 -1090 | -16.09 L2
& Worst Data
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

LINE 1 RESULTS

Compliance Certification Services
561F Monterey Road
PG4 VUGS MR CC Morgan Hi11l, CAR 95037
LLCEm, TU . \
Tel: (408) 463-0885
Fax: (408) 463-0888

Data#: 21 06ul0634.emi Date: 10-03-200&6 Time: 12:59:50
Level (dBu
T (dBul)

CISPR CLASS-B

AYERAGE

.][I.lﬁlJ.E

(hudic ATC)
Trace: 19 Ref Trace:

Condition: CISPR CLASS-B
Test COperator : Vien Tran
Project # : 06U10634
Company : Lenovo
EUT configuration: EUT with minimun peripherals.
Mode of operation: Tx Worst Case 2.4 GHz Band
Power Source : 115Vac, &0 Hz
Ll: Peak( Blue): Avg(Green)
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

LINE 2 RESULTS

Compliance Certification Services
561F Monterey Road
i WLELEGIS M RLCT Morgan Hill, CRA 95037
(== ; \
Tel: (408) 463-0885
Fax: (408) 463-0888

Data#: 28 Deuloe34.emi Date: 10-03-2006 Time: 13:24:15
Levd (dBu
a C )

CISPR CLASS-B

AVERAGE

(Audix ATC)
Trace: 2& Ref Trace:

Condition: CISPR CLASS-B
Test Operator : Vien Tran
Project # : 06U10634
Company : Lenovo
EUT configuration: EUT with minimun peripherals.
Mode of coperation: Tx Worst Case_2.4 GHz Band
Power Source : 115Vac, 60 Hz
L2: Peak( Blue): Avg(Green)
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

5 GHz BAND

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Frey. Reading Closs | Limit rFCC B in Remark

(MHz) | PE (dBuV) | QF (dBuV) | AV (dBuV)| (dB) QF AV [QP B AVEE)| L1/L2
n.1s 5293 - 40 a9 0.00 6391 339 -1098 [ -1332 L1
026 da 3a - 3485 Q.00 al.da 514a -1510 | -1aal Ll
378 45 AR -- 3440 Q.00 5a.00 4600 -10.32 | -11.60 Ll
n1e 5206 - 374l Q.00 6391 339 1185 | -16.50 L2
026 da 04 - 3220 Q.00 al.da 51 .4a 1542 | <1926 L2
324 43 98 - 3212 Q.00 5a.00 4600 -1202 | <1328 L2
& Worst Data
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

LINE 1 RESULTS

Compliance Certification Services
FA T 561F MonF.erey Road
§ hCCLCCICErRCT Morgan Hil1l, CR 95037
[H ==t L . .
Tel: (408) 463-0885
Fax: (408) 463-0888

06Ul0634.EMI Date: 10-032-2006 Time: 12:24:06

CISPR CLASS-B

AVERAGE

(Audiv ATC)
Trace: & Ref Trace:

Condition: CISPR CLASS-B
Test Operator : Vien Tran
Project # : 06Ul0624
Company : Lenovo
EUT configuration: EUT with minimun peripherals.
Mode of coperation: Tx 5 GHz Band
Power Source : 1l5Vac, 60 Hz
Ll: Peak( Blue): Avg(Green)
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REPORT NO: 06U10634-1 DATE: OCTOBER 23,2006
EUT: 24 Hz 802.11 MINICARD FCCID: PPD-ARSBXB72-L

LINE 2 RESULTS

BOMPLIANCE Compliance Certificatiocon Services

Dy - i ’ 561F Monterey ERoad
¥ @ Enginmaring Service, Inc. .
i utTicenn ot Morgan Hill, CA 95037
LS TR . .
Tel: (408) 463-0885
Fax: (408) 463-0888

Data#: 14 06ul0634.emi Date: 10-03-200&6 Time: 12:40:37
Level (dBu
T (dBu')

CISPR CLA

AYEF

uﬂ:f
L

“l].lﬁl].!

{Audix ATC)
Trace: 12 Ref Trace:

Condition: CISPR CLASS-B
Test Operator : Vien Tran
Project # : 06UL0634
Company : Lenovo
EUT configuraticn: EUT with minimun peripherals.
Mode of operation: Tx 5 GHzZ Band
Power Source : 115Vac, 60 Hz
L2: Peak({ Blue): Avg(Green)

Page 66 of 76

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.





