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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: SONY CORPORATION
1-7-1 KONAN, MINATO-KU, TOKYO 108-0075, JAPAN
EUT DESCRIPTION: 802.11B/G/N WLAN MODULE
MODEL.: DWM-WO038
SERIAL NUMBER: 100330A0001
DATE TESTED: FEBRUARY 09 — APRIL 13, 2010
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 7 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 2 Pass

Compliance Certification Services, Inc. (CCS) tested the above equipment in accordance with
the requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by CCS based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

Note: The results documented in this report apply only to the tested sample, under the
conditions and modes of operation as described herein. This document may not be altered or
revised in any way unless done so by CCS and all revisions are duly noted in the revisions
section. Any alteration of this document not carried out by CCS will constitute fraud and shall
nullify the document. This report must not be used by the client to claim product certification,
approval, or endorsement by NVLAP, NIST, any agency of the Federal Government, or any
agency of any government.

Approved & Released For CCS By: Tested By:
) /L/z"
THU CHAN THANH NGUYEN
EMC MANAGER EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 2, and RSS-210 Issue 7.

3. FACILITIES AND ACCREDITATION

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

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

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION
The measuring equipment utilized to perform the tests documented in this report has been

calibrated in accordance with the manufacturer's recommendations, and is traceable to
recognized national standards.

4.2. SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 4.94 dB

Uncertainty figures are valid to a confidence level of 95%.
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5. EQUIPMENT UNDER TEST
5.1. DESCRIPTION OF EUT

The EUT is an 802.11b/g/n WLAN module, was manufactured by Atheros.

5.2. MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 17.43 55.34
2412 - 2462 802.11g 22.37 172.58
2412 - 2462 HT20 23.64 231.21
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes the build in antenna with maximum gain is 0.33dBi.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was Atheros radio Test (ART), Version0.8
BUILD#119 Art _11n.

5.5. WORST-CASE CONFIGURATION AND MODE

The EUT was tested as an external module installed connected to a host Laptop PC via USB
cable.

Worst-Case data rates were utilized from preliminary testing of the Chipset, worst-case data
rates used during the testing are as follows:

802.11b Mode (20 MHz BW operation): 11 Mbps, CCK.
802.11g Mode (20 MHz BW operation): 6 Mbps, OFDM.
802.11n HT20 Mode (20 MHz BW operation): MCS0, OFDM.

For radiated emissions below 1 GHz the worst-case configuration is determined to be the mode
and channel with the highest output power.
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5.6.

DESCRIPTION OF TEST SETUP

5.6.1. Radiated Emissions

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number
JIG Interface Mitsumi MDK 338-OW N/A
/O CABLES
/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 USB 1 USB Shielded 2m To remote Laptop

TEST SETUP.

For the Emissions test the EUT is on the PCB interface, connected to the remote laptop in the
EMI shielded box via USB port by USB cable. Test software exercised the radio card.

Page 8 of 87

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701C

TEL: (510) 771-1000

FAX: (510) 661-0888

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



REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

SETUP DIAGRAM FOR EMISSIONS TEST

4%
o |

Interface III

EMI Shigldgd Box

Laptop
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5.6.2. Line Conducted Test

SUPPORT EQUIPMENT

/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 US115v Unshielded im N/A
2 DC 1 DC Plug in Unshielded 15m N/A
3 usB 1 usB Shielded 3m To remote Laptop
/O CABLES
/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 US115Vv Unshielded im N/A
2 DC 1 DC Plug in Unshielded 1.5m N/A
3 USB 1 USB Shielded .3m To remote Laptop

TEST SETUP

For Line conduction test the EUT inserted to the Laptop’s USB port by USB cable. Test software
exercised the radio card.
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SETUP DIAGRAM FOR LINE CONDUCTION TEST

Laptop

]H ACDC Adapter

T15VAC / 60Hz
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST

Description Manufacturer |Model Asset  |Cal Due
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 02/04/11
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01171 |01/1411
Preamplifier, 1300 MHz Agilent / HP 8447D C00580 |12/16/10
Spectrum Analyzer, 44 GHz Agilent/ HP E4446A C01012 |04/20/10
Antenna, Hom, 18 GHz EMCO 3115 C00872 |04/22/10
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 [05/06/11
LISN, 30 MHz FCC LISN-50/250-25-2 |N02625 |10/29/10
LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-BNC|N02481  |10/29/10
Peak Power Meter Boonton 4541 N/A 01/15/11
Peak / Average Power Sensor | Boonton 57318 N/A 02/02/11
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7. ANTENNA PORT TEST RESULTS
802.11b MODE

7.1.

7.1.1. 6dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the
VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
Channel Frequency | 6 dB BW Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 12.17 0.5
Middle 2437 12.08 0.5
High 2462 12.08 0.5
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7.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2412 15.7969
Middle 2437 16.0501
High 2462 15.7749
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7.1.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Channel | Frequency Power Meter Attenuator and Output Limit Margin
Reading Cable Offset Power
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2412 6.906 105 17.41 30 -12.59
Middle 2437 6.928 105 17.43 30 -12.57
High 2462 5.681 105 16.18 30 -13.82
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7.1.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Channel | Frequency Power Meter Attenuator and Output
Reading Cable Offset Power
(MHz) (dBm) (dB) (dBm)
Low 2412 4.58 105 15.08
Middle 2437 4.67 10.5 15.17
High 2462 3.19 105 13.69
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7.1.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Output power was measured based on the use of a peak measurement, therefore the power
spectral density was measured using PSD Option 1 in accordance with FCC document
“Measurement of Digital Transmission Systems Operating under Section 15.247”, March 23,

2005.

RESULTS
Channel | Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 -8.04 8 -16.04
Middle 2437 -8.12 8 -16.12
High 2462 -7.93 8 -15.93
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

POWER SPECTRAL DENSITY

PSD LOW CH
¥ Agilent

T

Freg/Channel

Project: 10413056

Ref 20 dBm Atten 20 (B

Mkr1 2.414 992 0 GHz
8.04 dBm

#Peak
Log

Center Freq
241500000 GHz
Start Freq
241485000 GHz
Stop Fraqg
241515000 GHz

dBm

LgAv

CF Step
30.0000000 kHz
Auto han|

W1 52
S3 F§

off):

=50k

Swp

Center 2.415 000 0 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 300 kHz )
#Sweep 100 s (601 pts)

Freq Offset
000000000 Hz

Signal Track
On off

—

PSD MID CH
e Agilent

T

Freg/Channel

Project: 10413056

Ref 200 dBm Atten 20 (B

Mkr1 2.437 493 0 GHz
8.12 dBm

#Peak
Log

10
B/

Offst
104

B
1]

Center Freq
2 43750000 GHz

Start Freq
243735000 GHz
Stop Freqg
2. 43765000 GHz

8.0
dBm

LgAv

CF Step
30.0000000 kHz
Auto Man|

W1 s2
S3 F§

offy:

=50k

Swp

Center 2.437 500 0 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 300 kHz )
#Sweep 100 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

PSD HIGH CH
W Agilent T |Ereg/Channel

Project: 10J13056 Mkr1 2.462 491 4 GHz Center B
- enter Fred
Fef 20 dBm Atten 20 B 7.93 dBm 5 4E955000 GHa

#Peak

Start Freq
245240000 GHz
Stop Freqg
246270000 GHz

(I.Bm CF Step

30.0000000 kHz

LyAv Auto [GET

W1 s2 Freq Offset
53 F5 0.00000000 Hz

off): :
50k Signal Track
On off

Swp

Center 2.462 550 0 GHz Span 300 kHz ) |
#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

7.1.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

o Agilent

T

Freg/Channel

Project: 10413056
Ref 200 dBm

Atten 20 (B

Mkr1 2.414 00 GHz
4.21 dBm

#Peak
Log

10
B/

Offst
104

B
1]

Center Freq
240000000 GHz
Start Freq
237800000 GHz

Stop Freqg
242500000 GHz

-15.8
dBm

LgAv

CF Step
5.00000000 MHz
Auto Man|

V1 s2
S3 FC

offy:

FTun
Swp

Center 2.400 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 30 MHz
Sweep 4.8 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

LOW CH SPURIOUS

# Agilent

T

Freg/Channel

Project: 10413056
Ref 200 dBm

Atten 20 (B

Mkr1 4.834 GHz
46.46 dBm

#Peak

B

DI

Center Freq
130150000 GHz

Start Freq
30.0000000 MHz
Stop Freqg
26.0000000 GHz

-15.8
dBm

LgAv

CF Step
259700000 GHz
Auto Man|

V1 s2
S3 FC

offy:

FTun
Swp

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

W Agilent T |Ereg/Channel

Praject: 10013056 Mki1 2.435 50 GHz Conter F
Ref 20 dB Atten 20 dB 5.03 dB enter Freq
“Poak [ e S| 2.43700000 GHz
Log
Start Freq
2.41200000 GHz
. Stop Freqg
246200000 GHz

dBm CF Step
5.00000000 MHz
LyAv Auto telar]

V1 s2 Freq Offset
53 FC 0.00000000 Hz

a(f): :
ETun Signal Track
On off

Swp

Center 2.437 00 GHz Span 50 MHz |
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (601 pts)

Page 26 of 87
COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

MID CH SPURIOUS
e Agilent T |Freg/Channel

Project: 104130585 Mkr1 4.886 GHz Conter F
4 enter ~reg
Bef ?l] dBm Atten 20 (B 48.32 dBm 130150000 GHa

#Peak

Start Freq
30.0000000 MHz
Stop Freqg
25.0000000 GHz

;|Bl-ll CF Step

259700000 GHz
LgAv At tlan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

off): u. . _
ETun Signal Track
Swp On Off

Start 30 MHz Stop 26.000 GHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)
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FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

W Agilent T |Ereg/Channel

Praject: 10013056 Mki1 2.461 50 GHz Conter F
Ref 20 dB Atten 20 dB 4.99 (B SMer Freq
“Poak [ e 1| 248350000 GHz
Log
Start Freq
2.45850000 GHz
. Stop Freqg
250850000 GHz

dBm CF Step
5.00000000 MHz
LyAv Auto telar]

V1 s2 Freq Offset
33 FC 0.00000000 Hz
a(l: M signal Track
FTun 1gnal frac
Swp On Cff
Center 2.483 50 GHz Span 50 MHz |

#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

HIGH CH SPURIOUS
e Agilent T |Freg/Channel

Project: 104130585 Mkr1 4.912 GHz Conter F
4 enter ~reg
Bef ?l] dBm Atten 20 (B 49.52 dBm 130150000 GHa

#Peak

Start Freq
30.0000000 MHz
Stop Freqg
25.0000000 GHz

;|Bl-ll CF Step

259700000 GHz
LgAv At tlan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

off): L ) P s L. ]
FTun Signal Track
Swp COn off

Start 30 MHz Stop 26.000 GHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010

IC ID: 409B-DWMWO038

1.2.

802.11 g MODE IN THE 2.4 GHz BAND

7.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the

VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 16.5 0.5
Middle 2437 16.5 0.5
High 2462 16.5 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

# Agilent

T

Freg/Channel

Project: 10413056
Ref 200 dBm

Atten 20 (B

4 Mkl 16,50 MHz
-0.49 dB

#Peak
Log

10
B/

Offst
104

B

Center Freq
241200000 GHz
Start Freq
238700000 GHz
Stop Freqg
243700000 GHz

2.6
dBm

LgAv

CF Step
5.00000000 MHz
Auto Man|

V1 s2
S3 FC

offy:

FTun
Swp

Center 2.412 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

6 dB BANDWIDTH MID CH

@ Agilent

T

Freg/Channel

Project: 10413056
Ref 20 dBm

Atten 20 B

A Mkrl 16,50 MHz
-0.15 dB

#Peak
Log

10
B/

Ofist
104

Center Freq
243700000 GHz
StartFreq
241200000 GHz
Stop Freq
246200000 GHz

26
dBm

LgAv

CF Step
5.00000000 MHz
Auto Man|

V1 s2
S3 FC

off):
FTun

Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On off

—
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6 dB BANDWIDTH HIGH CH
W Agilent T |Ereg/Channel

Project: 1013056 & Mkrl 16.50 MHz Conter E
Ref 20 dBm Atten 20 dB 0.04 dB enter -req
HPenk 2 46200000 GHz
Start Freq
243700000 GHz
Stop Freqg
2 48700000 GHz

CF Step
5.00000000 MHz
Auto hean|

Freq Offset
000000000 Hz

ETun Signal Track
Swp On Cff

Center 2.462 00 GHz Span 50 MHz |
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010

IC ID: 409B-DWMWO038

7.2.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2412 16.463
Middle 2437 16.443
High 2462 16.455
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99% BANDWIDTH

99% BANDWIDTH LOW CH

e Agilent

T |Fre§fChanneI I

Ch Freg

Occupied Bandwidth

2412 GHz

Center Freq

Free | 5 41500000 GHe

Trig

| Start Freq
2.38700000 GHz

Project: 10413056
Ref 20 dBm

Atten 20 (B

#Samp)

Log

&

Stop Freqg
243700000 GHz

10

CF Step

B/

Offst
104

5.00000000 MHz

Auto Man|

B

Freq Offset

Center 2.412 00 GHz
#Res BW 180 kHz

#VBW 560 kHz

#Sweep 100 ms (601 pts)

Span 50 MHz 0.00000000 Hz

Transmit Freg Errar
# dB Bandwidth

Occupied Bandwidth
16.4630 MHz

Cco BYW % Pwr
w dB

-3.338 kHz
22.384 MHz™

Signal Track
59.00 % Off

-26.00 dB

On

99% BANDWIDTH MID CH

W Agilent

T | MWeasure '

Ch Freg

Occupied Bandwidth

2437 GHz

Trig  Free Meas Off

Averages: 10

| Channel Fowier

Praject: 10J13056
Ref 20 dBm

Atten 20 (B

#Samp|

Occupied BWY|

Log

10

B/

Offst

10.4

B

hlti Carrier

Center 2.437 00 GHz
#Res BW 180 kHz

#VBW 560 kHz

#Sweep 100 ms (601 pts)

Span 50 MHz Power

Transmit Freq Eror
x dB Bandwidth

Occupied Bandwidth

Occ BW % Pwr
w dB

16.4429 MHz

-29.006 kHz
20.930 MHz*™

Power Stat
99.00 % CCDE

-26.00 dB

Mare
10f2
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99% BANDWIDTH HIGH CH
o Agilent T Measure

Ch Freg 2462 GHz Trig  Free

| Meas Off
Oceupied Bandwidth Averages: 10 I I

Number of Averages 10 ||Channe| Power

Praject: 10J13056

Ref 20 dBm Atten 20 dB

#Samp Occupied By
Log

10 L.l I 1

dB/ i

Offst Nl ACF
104 [l M FE( .

dB | i ] ]
[ | Wulti Carrier
Center 2.462 00 GHz Span 50 MHz Pawer

#Res BW 180 kHz #VBW 560 kHz #Sweep 100 ms (601 pts)

. - Fower Stat
Occupied Bandwidth Occ BW % Pwr  59.00% CCDF

16.4554 MHz xdB -26.00dB

Transmit Freq Error S12.197 kHz 1M?£e
3 dB Bandwidth 20.819 MHz* o
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

7.2.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Channel | Frequency Power Meter Attenuator and Output Limit Margin
Reading Cable Offset Power
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2412 8.516 105 19.02 30 -10.98
Middle 2437 11.867 10.5 22.37 30 -7.63
High 2462 11.827 105 22.33 30 -7.67
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REPORT NO: 10J13147-1

DATE: APRIL 13, 2010

FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038
7.2.4. AVERAGE POWER
LIMITS
None; for reporting purposes only.
TEST PROCEDURE
The transmitter output is connected to a power meter.
RESULTS
Channel | Frequency Power Meter Attenuator and Output
Reading Cable Offset Power
(MHz) (dBm) (dB) (dBm)
Low 2412 1.372 10.5 11.87
Middle 2437 4578 10.5 15.08
High 2462 4501 10.5 15.00
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

7.2.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Output power was measured based on the use of a peak measurement, therefore the power
spectral density was measured using PSD Option 1 in accordance with FCC document
“Measurement of Digital Transmission Systems Operating under Section 15.247”, March 23,

2005.

RESULTS
Channel Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 -11.77 8 -19.77
Middle 2437 -9.78 8 -17.78
High 2462 -9.42 8 -17.42
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POWER SPECTRAL DENSITY

PSD LOW CH

e Agilenf 16:00:34 Feh 22, 2010 R T |Freg/Channel

Praject: 10U13056 Mkr1 2.411 666 1 GHz Conter F
Ref 20 dB Atten 20 dB 11.77 dB Srter Freq
“Poak [ e T 2.41185000 GHz
Log
Start Freq
2.41150000 GHz
. Stop Freqg
2.41180000 GHz

(I.Bm CF Step

30.0000000 kHz
LgAv Auto flan|

W1 s2 Freq Offset
53 F5 0.00000000 Hz

off): :
250k Signal Track
On off

Swp

Center 2.411 650 0 GHz Span 300 kHz |
#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)

PSD MID CH
o Agilent T |Freg/Channel

Project: 104130585 Mkr1 2.430 763 6 GHz Conter F
| enter ~reg
Inlef 20 dBm Atten 20 (B 9.78 dBm 5 43070000 GHa

#Peak

Start Freq
243055000 GHz
Stop Freqg
243085000 GHz

(I.B m CF Step
30.0000000 kHz
LgAv At tlan

W1 s2 Freq Offset
$3 FS 0.00000000 Hz

off): .
50k Signal Track
Swp On Off

Center 2.430 700 0 GHz Span 300 kHz | |
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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PSD HIGH CH
W Agilent T |Ereg/Channel

Project: 10J13056 Mkr1 2.455 765 1 GHz Center B
| enter Fred
Fef 20 dBm Atten 20 B 9.42 dBm 5 45575000 GHa

#Peak

Start Freq
245560000 GHz
Stop Freqg
2.45590000 GHz

(I.Bm CF Step

30.0000000 kHz

LyAv Auto [GET

W1 s2 Freq Offset
53 F5 0.00000000 Hz

off): :
50k Signal Track
On off

Swp

Center 2.455 750 0 GHz Span 300 kHz ) |
#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

7.2.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

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

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

o Agilent

T

Freg/Channel

Project: 10413056
Ref 200 dBm

Atten 20 (B

Mkr1 2.417 00 GHz
3.39 dBm

#Peak
Log

10
B/

Offst
104

B
1]

Center Freq
240000000 GHz
Start Freq
237800000 GHz

Stop Freqg
242500000 GHz

-16.6
dBm

LgAv

CF Step
5.00000000 MHz
Auto Man|

V1 s2
S3 FC

offy:

FTun
Swp

Center 2.400 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 30 MHz
Sweep 4.8 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

LOW CH SPURIOUS

e Agilent

T

Freq/Channel

Praject: 10J13056
Ref 20 dBm

Atten 20 (B

Mkr1 3.224 GHz
46.25 dBm

#Peak
Log

10
B/

Offst
104

B
DI

Center Freq
13.0150000 GHz
Start Freq
30.0000000 MHz
Stop Freqg
26.0000000 GHz

-16.6
dBm

LgAv

CF Step
29700000 GHz
Auto han|

V1 S2

S3 FC

off):
FTun
Swp

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

W Agilent

T

Freg/Channel

Project: 10413056
Ref 20 dBm

Atten 20 B

Mkr1 2.438 25 GHz
3.62 dBm

#Peak

Center Freq
243700000 GHz
Start Freq
241200000 GHz
Stop Freqg
246200000 GHz

-16.4
dBm

LgAv

CF Step
5.00000000 MHz
Auto hean|

V1 s2
S3 FC

off):

FTun
Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On off

—

MID CH SPURIOUS

B Agilent

T

| Marker |

Praject: 10J13058
Ref 20 dBm

Atten 20 (B

Mkr1 3.250 GHz
46.80 dBm

#Peak
Log

10
B/

Offst
10.4

B
1]

Select Marker
1 2 3 4

Mormal

Delta

-16.4
dBm

LgAv

Delta Pair
[Tracking Ref)
Ref A

V1 s2
53 FC

aff):
FTun

Swp

Center 13.015 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 25.97 GHz |
Sweep 2.482 s (1001 pts)

Span Pair

Span Center
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE
¥ Agilent

T

Marker

Project: 10413056

Ref 20 dBm Atten 20 (B

Mkr1 2.47125 GHz
3.68 dBm

#Peak
Log

Select Marker
1 2 3 4

Delta

dBm

LgAv

Delta Fair
(Tracking Ref)
Ref

V1 s2
S3 FC

off):
FTun

Swp

Center 2.483 50 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Span Pair

Span Center

HIGH CH SPURIOUS
W Agilent

T

Freq/Channel

Praject: 10J13056

Ref 20 dBm Atten 20 (B

Mkr1 3.276 GHz
49.04 dBm

#Peak
Log

10
dB/

Offst
104

B
1]

Center Freq
13.0150000 GHz
Start Freq
30.0000000 MHz
Stop Freqg
26.0000000 GHz

-16.3
dBm

LgAv

CF Step
29700000 GHz
Auto han|

V1 s2
S3 FC

off}:
FTun

Swp

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010

IC ID: 409B-DWMWO038

7.3.

802.11HT 20 MODE IN THE 2.4 GHz BAND

7.3.1. 6dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

The minimum 6 dB bandwidth shall be at least 500 kHz.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to 100 kHz and the

VBW is set to 300 kHz. The sweep time is coupled.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 17.58 0.5
Middle 2437 17.67 0.5
High 2462 17.67 0.5
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

# Agilent

T

Freg/Channel

Project: 10413056
Ref 200 dBm

Atten 20 (B

A Mkl 17,58 MHz
1.17 dB

#Peak
Log

10
B/

Offst
104

B

Center Freq
241200000 GHz
Start Freq
238700000 GHz
Stop Freqg
243700000 GHz

2.7
dBm

LgAv

CF Step
5.00000000 MHz
Auto Man|

V1 s2
S3 FC

offy:

FTun
Swp

Center 2.412 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 30 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

6 dB BANDWIDTH MID CH

@ Agilent

T

Freg/Channel

Project: 10413056
Ref 20 dBm

Atten 20 B

A Mkl 17,67 MHz
-1.21 dB

#Peak
Log

10
B/

Ofist
104

Center Freq
243700000 GHz
StartFreq
241200000 GHz
Stop Freq
246200000 GHz

24
dBm

LgAv

CF Step
5.00000000 MHz
Auto Man|

V1 s2
S3 FC

off):
FTun

Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On off

—
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

6 dB BANDWIDTH HIGH CH
W Agilent T |Ereg/Channel

Project: 1013056 & Mkrl 17 67 MHz Conter E
Ref 20 dBm Atten 20 dB 057 dB enter -req
HPenk 2 46200000 GHz
Start Freq
243700000 GHz
Stop Freqg
2 48700000 GHz

CF Step
5.00000000 MHz
Auto hean|

Freq Offset
000000000 Hz

ETun Signal Track
Swp On Cff

Center 2.462 00 GHz Span 50 MHz |
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010

IC ID: 409B-DWMWO038

7.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to the spectrum analyzer. The RBW is set to 1% to 3% of
the 99 % bandwidth. The VBW is set to 3 times the RBW. The sweep time is coupled. The
spectrum analyzer internal 99% bandwidth function is utilized.

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2412 17.708
Middle 2437 17.769
High 2462 17.742
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

99% BANDWIDTH

99% BANDWIDTH LOW CH
W Agilent T |Fre§fChanneI I

- Center Freq
ChFreq 2412 GHz Trig  Free {5 43500000 GHe

Occupied Bandwidth I

|| Start Freq
- 2.38700000 GHz
Project: 10413056

Ref 20 dBm Atten 20 (B

#Samp Stop Freq
Log o 243700000 GHz

10
dB/ CF Step

Offst £.00000000 MHz

104 ljAuto Man
B

Freq Offset
0.00000000 Hz

Center 2.412 00 GHz Span 50 MHz
#Res BW 200 kHz #WBW 560 kHz #Sweep 100 ms (601 pts)

; . Signal Track
Occupied Bandwidth Qcc BW % Pwr 99.00% |l|on off

17.7081 MHz xdB -26.00dB

Transmit Freg Errar -5.189 kHz
x dB Bandwidth 21.384 MHz*

99% BANDWIDTH MID CH
W Agilent T [Freg/Chanrel_|

| |
Ch Freq 2,437 GHz Trig  Free , %?SEEBDFE?E

Occupied Bandwidth I

Start Freq
241200000 GHz

Praject: 10J13056

Ref 20 dBm Atten 20 (B
#Samp|
Log &

10 Ak 1T &L ELSIETLL AR, T
dB/ CF Step

Offst 00000000 MHz

104
B

Stop Freqg
246200000 GHz

Auto

Freq Offset
0.00000000 Hz

Center 2.437 00 GHz Span 50 MHz
#Res BW 200 kHz #WBW 560 kHz #Sweep 100 ms (601 pts)

- - Signal Track
Occupied Bandwidth Oce BW % Pwr 93.00 % [lon off

17.7693 MHz wdB  -26.00 4B

Transmit Freq Eror S17.281 kHz
¥ dB Bandwidth 21.386 MHz*
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

99% BANDWIDTH HIGH CH _
¥ Agilent T |FrquChanneI
|

Ch Freg 2462 GHz Trig  Free I

Oceupied Bandwidth I

Center Freq
246200000 GHz

| Start Freq
243700000 GHz

Praject: 10J13056

Ref 20 dBm Atten 20 B

#Samp | Stop Freqg
Log | . 2.48700000 GHz
10 i
dBf CF Step
Offst 5.00000000 MHz
104 [y _ Auto Mlan|

B

<

I I Freq Offset

Center 2.462 00 GHz Span 50 MHz || 00000000 Hz

#Res BW 200 kHz #VBW 560 kHz #Sweep 100 ms (601 pts)

; - Signal Track
Qccupied Bandwidth Occ BW % Pwr 99.00 % |l|on off

17.7422 MHz xdB  -26.00 dB

Transmit Freq Error 24.383 kHz
3 dB Bandwidth 22.326 MHz*
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DATE: APRIL 13, 2010

REPORT NO: 10J13147-1
IC ID: 409B-DWMWO038

FCC ID: AKBDWMWO038

7.3.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)

The maximum antenna gain is less than or equal to 6 dBi, therefore the limit is 30 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Channel | Frequency Power Meter Attenuator and Output Limit Margin
Reading Cable Offset Power
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2412 8.82 105 19.32 30 -10.68
Middle 2437 13.14 105 23.64 30 -6.36
High 2462 11.00 105 21.50 30 -8.50
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REPORT NO: 10J13147-1

FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010

IC ID: 409B-DWMWO038

7.3.4. AVERAGE POWER

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Channel | Frequency Power Meter Attenuator and Output
Reading Cable Offset Power
(MHz) (dBm) (dB) (dBm)
Low 2412 0.647 105 11.15
Middle 2437 4.542 105 15.04
High 2462 3.446 105 13.95

Page 52 of 87

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

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

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



REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

7.3.5. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

The power spectral density conducted from the transmitter to the antenna shall not be greater
than 8 dBm in any 3 kHz band during any time interval of continuous transmission.

TEST PROCEDURE

Output power was measured based on the use of a peak measurement, therefore the power
spectral density was measured using PSD Option 1 in accordance with FCC document
“Measurement of Digital Transmission Systems Operating under Section 15.247”, March 23,

2005.

RESULTS
Channel Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 -11.17 8 -19.17
Middle 2437 -10.39 8 -18.39
High 2462 -10.31 8 -18.31
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

POWER SPECTRAL DENSITY

PSD LOW CH
W Agilent T |Ereg/Channel

Praject: 10013056 Mki1 2.405 741 5 GHz Conter F
Ref 20 dB Atten 20 dB -11.17 dB SIer Freq
“Poak [ e T 240575000 GHz
Log
Start Freq
2.40560000 GHz
. Stop Freqg
2.40530000 GHz

(I.Bm CF Step

30.0000000 kHz
LgAv Auto flan|

W1 s2 Freq Offset
53 F5 0.00000000 Hz

off): :
250k Signal Track
On off

Swp

Center 2.405 750 0 GHz Span 300 kHz ) |
#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)

PSD MID CH
o Agilent T |Freg/Channel

Project: 104130585 Mkr1 2.433 240 5 GHz Conter F
K enter ~reg
Inlef 20 dBm Atten 20 (B 10.3% dBm 5 43205000 GHa

#Peak

Start Freq
243310000 GHz
Stop Freqg
243340000 GHz

(I.B m CF Step
30.0000000 kHz
LgAv At tlan

W1 s2 Freq Offset
$3 FS 0.00000000 Hz

off): .
50k Signal Track
Swp On Off

Center 2.433 250 0 GHz Span 300 kHz | |
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

PSD HIGH CH
W Agilent T |Ereg/Channel

Project: 10J13056 Mkr1 2.458 240 0 GHz Center B
K enter Fred
Fef 20 dBm Atten 20 B 10.31 dBm 5 45525000 GHa

#Peak

Start Freq
2.45810000 GHz
Stop Freqg
2.45840000 GHz

(I.Bm CF Step

30.0000000 kHz

LyAv Auto [GET

W1 s2 Freq Offset
53 F5 0.00000000 Hz

off): :
50k Signal Track
On off

Swp

Center 2.458 250 0 GHz Span 300 kHz ) |
#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

7.3.6. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

Output power was measured based on the use of a peak measurement, therefore the required
attenuation is 20 dB.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The resolution bandwidth is set to
100 kHz. The video bandwidth is set to 300 kHz.

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

o Agilent

R T

Freg/Channel

Project:
Ref 200 dBm

Atten 20 (B

Mkr1 2.413 25 GHz
0.95 dBm

#Peak
Log

10
B/

Center Freq
240000000 GHz
Start Freq
237800000 GHz

Stop Freqg
242500000 GHz

dBm

LgAv

CF Step
5.00000000 MHz
Auto Man|

V1 s2
S3 FC

offy:

FTun
Swp

Center 2.400 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 30 MHz
Sweep 4.8 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

LOW CH SPURIOUS

e Agilent

R T

Freq/Channel

Project:
Ref 20 dBm

Atten 20 (B

Mkr2 3.224 GHz
47.51 dBm

#Peak |

Center Freq
13.0150000 GHz

Log f
10 <

B/
Offst

Start Freq
30.0000000 MHz

1

B

1]}

Stop Freqg
260000000 GHz

-19.1
dBm

LgAv

5

CF Step
29700000 GHz
Auto han|

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

haner Trace
1 n
2 ™

X iz
2418 GHz
2224 GHz

Amplitude
-2.97 dBm
-47 51 dBm

Freq Offset
0.00000000 Hz

Signal Track

On off
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

W Agilent

T

Freg/Channel

Project: 10413056
Ref 20 dBm

Atten 20 B

Mkr1 2.430 75 GHz
3.68 dBm

#Peak

Center Freq
243700000 GHz
Start Freq
241200000 GHz
Stop Freqg
246200000 GHz

-16.3
dBm

LgAv

CF Step
5.00000000 MHz
Auto hean|

V1 s2
S3 FC

off):

FTun
Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On off

—

MID CH SPURIOUS

B Agilent

T

|FrequhanneI |

Praject: 10J13058
Ref 20 dBm

Atten 20 (B

Mkr1 3.250 GHz
47.91 dBm

#Peak
Log

10
B/

Offst
10.4

B
1]

Center Freq
13.0150000 GHz
Start Freq
30.0000000 MHz
Stop Freq
26.0000000 GHz

-16.3
dBm

LgAv

CF Step
2.59700000 GHz

Auto Man|

V1 s2
53 FC

aff):
FTun

Swp

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

Page 58 of 87

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

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

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



REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE
W Agilent R T |Freg/Channel

Project: Mkr1 2.466 97 GHz Conter F
enter -req

E;fega dBm Atten 20 JdB 2.81 dBm 5 48350000 GHa

Log

10 Start Freq

dB/ 2.44350000 GHz

Offst

11

JB | Stop Freqg

DI 2.52350000 GHz

-17.2
dBm . CF Step

5.00000000 MHz
LgAv Auto flan|

V1 s2 Freq Offset
53 FC 0.00000000 Hz

a(f): :
ETun Signal Track

Swp On Cff

Center 2.483 50 GHz Span 80 MHz |
#Res BW 100 kHz #WBW 300 kHz Sweep 7.68 ms (601 pts)

HIGH CH SPURIOUS
W Agilent R T |Freg/Channel

Project: Mkr2 3.276 GHz

Eef 20 dBm Atten 20 dB 4993 dBm 13(.30(1925%50': (r;ci
#Peak |

Log

10 < Start Freq
dB/ 30.0000000 MHz
Offst

11
dB Stop Freqg

ol 260000000 GHz
17.2
dBm L ’ - T CF Step

i 259700000 GHz
LgAv Auto i

lan)
Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #WBW 300 kHz Sweep 2.482 s (1001 pts) 000000000 He
[LELE Trace X Pz Amplitude
1 O] 2.471 GHz -0.81 dBm
2 1 3276 GHz -43.95 dBm Slgnal Track
On Off
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010

IC ID: 409B-DWMWO038

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 and §15.209

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3m (dBuV/m) at 3 m
30-88 100 40

88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

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

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

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

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

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

4 Agilent 10:61:32 Feh 18,2010 R_T |Freg/Channel

Mkr1 2.387 07 GHz Center F
. enter Freq
Ref 100 dByv #Atten 0 dB 48.39 dByv I e
#Peak

Log

Start Freq

2.31000000 GHz

I Stop Freq

2.39000000 GHz
74.0

(|B.|.|\.-'" CF Step
§.00000000 MHz
Lgdw Auto Ilan

S1 M2 Freq Offset
53 FC 0.00000000 Hz

i@un Signal Track

Swp On Ctf

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms {601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 10:52:04 Feb 18, 2010 R T |Frequhanne| '

Mkr1 2.389 47 GHz Center F

enter Freg
Ref 100 dBpY #Atten 0 dB 37.09 dBpv 5 SE000000 G
#Peak
Log
10 Start Freq
dB/ 2.31000000 GHz
Offst
5.62
dB Stop Freq
ol 233000000 GHz

54.0
dBpY CF Step

8.00000000 MHz
Lt At an

51 W2 Freq Offset
53 FC 0.00000000 Hz

;@un Signal Track
Swip On Off

Start 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: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
W Agilent 10:45:09 Feb 18, 2010 R T |Freg/Channel

Project: Mkr1 2.330 93 GHz Center F
ener -red

Ref 100 dBpY #Atten 0 B 44.58 dBpv 5 36000000 GHa

#Peak

Log

10 Start Freqg

dB/ 2.31000000 GHz

Offst

5.62

4B Stop Freqg

DI 2.39000000 GHz

74.0
dBv CF Step

5.00000000 MHz
Loy Auto ar|

S1 M2 Freq Offset
53 FC 0.00000000 Hz

i@un Signal Track
On off

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms {601 pts)

LOW CHANNEL RESTRICTED, AVG, VERT
# Agilent 10:45:38 Feb 18, 2010 R T |Freg/Channel

Project: Mkr1 2.327 87 GHz

Center Freg
Ref 100 dBy #Atten 0 dB 32.32 dByv
apeal [ e — 235000000 GHz

Log
Start Freq
231000000 GHz
I Stop Freq
2.39000000 GHz

CF Step
8.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On off

Start 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: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
H Agilent 11:04:45 Feb 18,2010 R T |FrquChanneI |

Mkr1 2.494 967 5 GHz Center F

J enter Freq

Ref 100 dBpY #Atten 0 B 48.22 dBpv 5 49175000 GHa
#Peak

Start Freq

248350000 GHz

Stop Freqg

2.50000000 GHz

CF Step
1.65000000 MHz
Auto hean|

Freq Offset
000000000 Hz

FTun Signal Track
Swp On Cff

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz |
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms {601 pts)

HIGH CHANNEL RESTRICTED, AVG, HORIZ
% Agilent 11:05:05 Feb 18, 2010 BT |Frequhanne| -

Mkr1 2.494 087 5 GHz Center F

enter Freq

Ref 100 dByY #Atten 0 dB 33.59 dBpv 5 45175000 GHa
#Peak

Start Freq

248350000 GHz

Stop Freqg

250000000 GHz

CF Step
165000000 MHz
Auto han|

Freq Offset
0.00000000 Hz

Signal Track
On off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz | |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 ps)
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

W Agilent 11:08:31 Feb 18,2010

R T

|Fre§fChanneI I

Ref 100 dBpY #htten 0 dB

Mkr1 2.489 082 5 GHz
48.20 dByY

#Peak
Log

Center Freq
242175000 GHz

Start Freq
2.48350000 GHz

Stop Fraqg
250000000 GHz

dBpy

CF Step

Logdw

1.65000000 MHz
Auto han|

51 W2
53 FC

#(f):

Freq Offset
000000000 Hz

FTun

Signal Track

On off

Swp

Start 2.483 500 0 GHz

#Res BW 1 MHz #VBW 1 MHz

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

—

HIGH CHANNEL RESTRICTED, AVG, VERT

- Agilent 11:08:53 Feb 18,2010

R T |FrequhanneI |

Ref 100 dBpY #Atten 0 (B

Mkr1 2.493 647 5 GHz
33.77 dBpY

#Peak

Center Freq
2.49175000 GHz

Start Freq
248350000 GHz

Stop Freqg
2 80000000 GHz

CF Step

165000000 MHz
Auto han|

Freq Offset
0.00000000 Hz

Signal Track
On off

Start 2.483 500 0 GHz

#Res BW 1 MHz #VBW 10 Hz

Sweep 1.287 s (601 ps)

Stop 2.500 000 0 GHz
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Test Engr: Thanh Nguyen

Daie: 040710

Project #: 10713147

Company: Sony

EUT Description: 301.11 hgn WLAN Moedule

EUT MN: DWH-W03%

Test Target: FCC 15209

Mode Oper: Transmit b mode
f Meamrement Frequency Amp  Preamp Gam Average Field Strength Limit
Dist Distance to &ntenma D Corr Distance Correct to 3 meters FPaak Field Strength Limit
Fead Analyzsr Reading bvg Average Field Strength @ 3 m Margin vs. bverage Limit
AF Anterma Factor Peak  Caleulated Peak Field Strength Marzin vs. Peak Limut
CL Cable Laoss HFF  High Pass Filter

Read Amp (D Corri Flir | Corr. | Limdi Ant.High
4B 4B dBuVim dBu¥Vim o

49.1 T4.0
40.9 54.0
514 T4.0
4.7 4.0
49,2 T4.0
41.3 4.0
1.5 T4.0
45.5 54.0

el HoL -HogL o, -]

i i a0 T4
s 3TEg T a8 07363 540
36 3EE T3 T340, 0 ELE T
0.0 FEE T 540, 038R
37 U3RE N eg L 3rE 0 ETE T g
188 385 08 13L& 0. 04 B0
356 327 5803487 0, 0037 T4
206 3T ES T 348, 04337
3R E T TR, 0 EE 4D
1903 E TR T 0 3RE R
309 3E 08 L 3%E L 0 E6T 40
188 385 08 3 il 446

T T et et e e e e e e e

el - HUL - HEgL B gL - H L -

338 a7 . -34.8 . 470
1.0 oy . -34.8 . 100 : 358
14 356 E -34.1 . 1000 : 511
0.6 350 C -34.1 . 100 : 39.4
ilb iTe A -33.1 . 100 : 548
1.7 3o A =331 . 10,0 : 439
30.2 357 . -34.8 A 10,0 : £3.0
Jo.2 T 3 -34.8 . 10.0 : 50.0
ize 350 C -34.1 . 100 5l
0.5 350 E -34.1 . 100 : 39.2
L6 3.6 A -33.1 . 10,0 : F4.8
185 3.6 . -3k1 A 10.0

b= H= === e T -
Eal-Hh - Hel - HEg L He gL - Hog L -

No other emissions ahove system noise floor.

Rev. 4.1.2.7
Iote: Mo other emissions were detecied ahove the sysiem noise floor.
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

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

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
5 Agilent 15:19:19 Feb 18, 2010 R T |FregiChannel

Mkr1 2.389 60 GHz Center F

enter Freq
Ref 100 dByY #Atten 0 dB 70.11 dBpY 5 2E000000 G
#Peak
Log
10 Start Freq
dB/ 2.31000000 GHz
Offst
5.62
dB Stop Freqg
ol 239000000 GHz

74.0
dBpY CF Step
8.00000000 MHz

Lt At tlan

51 V2 Freq Offset
33 FC 0.00000000 Hz

i@un Signal Track
Swip On Off

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ
# Agilent 15:20:18 Feb 18,2010 R T |Ereg/Channel

Mkr1 2.390 00 GHz Center F

enter Freq

Ref 100 dByY #Atten 0 dB 53.86 dBpY - 35000000 OHa
#Peak

Start Freq

231000000 GHz

Stop Freqg

239000000 GHz

CF Step
8.00000000 MHz
Auto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
On off

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
: Agilent 11:55:52 Feb 18, 2010

R T

Freg/Channel

Ref 100 dBpY

#Atten 0 (B

Mkr1 2.388 67 GHz
61.69 dByY

#Peak
Log

Center Freq
2.35000000 GHz

Start Freq
231000000 GHz

Stop Fraqg
o/|| 239000000 GHz

dBpy

CF Step

Logdw

5.00000000 MHz
Auto han|

51 W2
53 FC

#(f):

Freq Offset
000000000 Hz

FTun

Signal Track
On off

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms {601 pts)

—

LOW CHANNEL RESTRICTED, AVG, VERT
% Agilent 12.00:19 Feb 18, 2010

R T

Freq/Channel

Ref 100 dBpY

#Atten 0 (B

Mkr1 2.390 00 GHz
46.64 dBpY

#Peak

Center Freq
2.35000000 GHz

Start Freq
2.31000000 GHz

Stop Freqg
239000000 GHz

CF Step

8.00000000 MHz
Auto han|

Freq Offset
0.00000000 Hz

Signal Track
On off

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.390 00 GHz
Sweep 6.238 s (601 ps)
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

W Agilent 13:07:32 Feb 18,2010

R T

Freg/Channel

Ref 100 dBpY

#Atten 0 (B

Mkr1 2.483 610 0 GHz
61.19 dByY

#Peak
Log

Center Freq
242175000 GHz
Start Freq
248350000 GHz
Stop Fraqg
250000000 GHz

dBpy

Logdw

CF Step
1.65000000 MHz
Auto han|

51 W2
53 FC

#(f):

FTun
Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 1 MHz

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

Freq Offset
000000000 Hz

Signal Track
On off

—

HIGH CHANNEL RESTRICTED, AVG, HORIZ
#: Agilent 13.07:52 Feb 18,2010

R T

Freq/Channel

Ref 100 dBpY

#Atten 0 (B

Mkr1 2.483 555 0 GHz
45.81 dBpY

#Peak

Center Freq
249175000 GHz
Start Freq
248350000 GHz
Stop Freqg
250000000 GHz

CF Step
165000000 MHz
Auto han|

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.500 000 0 GHz
Sweep 1.287 s (601 ps)

Freq Offset
0.00000000 Hz

Signal Track
On off

Page 68 of 87

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA  TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.




REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
e Agilenf 13:63:04 Feh 11,2010 R T |Freg/Channel

Project: 10J13051 Mkr1 2.490 127 5 GHz Conter F
Ref 110 dBpY #Atten 0 dB 57.36 dBpv enter Freq
o LLL —E 1 2 49175000 GHz
#Peak
Log
Start Freq
2 48350000 GHz
) Stop Freg
250000000 GHz

(|5:|.|\.-'" CF Step
1.65000000 MHz
Loay Auto telar]

51 M2 Freq Offset
33 FC 0.00000000 Hz

;g)un Signal Track
On off

Swp

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz |
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms {601 pts)

HIGH CHANNEL RESTRICTED, AVG, VERT
5 Agilent 13:53:27 Feb 11,2010 R T |FregiChannel

Praject: 1013061 Mkr1 2.498 267 5 GHz Center F
enter Freq
Ref 110 dByy #Atten 0 dB 43.93 dBpY 5 45175000 GHa

#Peak

Start Freq
248350000 GHz
Stop Freqg
250000000 GHz

CF Step
165000000 MHz
Auto han|

Freq Offset
0.00000000 Hz

Signal Track
On off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz | |
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 ps)
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Test Engr: Thanh Nguyen

Daie: 040710

Project #: 10713147

Company: Sony

EUT Description: 801.11 bgn WLAN Module

EUT MN: DWH-W032

Test Target: FCC 15.20%

Mode Oper: Transmit g mode
f Meamrement Frequency Amp  Preamp Gam Average Fiald Strength Limit
Dist Distance to Anterna D Corr Distance Correct to 3 meters Faak Field Strength Limit
Fead Analyzer Reading bz Average Field Strength @@ 5 m Margin vs. Average Limit
AF Anterma Factor Peak  Calmulated Peak Field Strength Margzin vs, Peak Limit
CL Cable Loss HFF  High Pass Filter

Dist | Read D Corri Flir | Corr. | Limit AntHigh
{m} dB dBuVm dBuVim

47.0 T4.0
Jhd 4.0
0.7 T4.0
384 £4.0
46.0 T4.0
330 54.0
0.0 T4.0
8.2 4.0

P
A
P
A
P
A
P
A

48.3 T4.0
36.0 54.0
512 T4.0
a1 54.0
0.9 T4.0
3.6 £4.0
510 T4.0

i e e e P T e e

el - Bl g B, -]

i i
el -0 -Heg L - Hog, |

Note: No other emissions were detected above the sysiem noise floor.
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

8.1.3. TRANSMITTER ABOVE 1 GHz FOR HT 20 MODE IN THE 2.4 GHz
BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
5 Agilent 15:47:59 Feb 18, 2010 R T |FregiChannel

Mkr1 2.389 20 GHz Center F

enter Freq
Ref 100 dByY #Atten 0 dB 70.19 dBpy 5 2E000000 G
#Peak
Log
10 Start Freq
dB/ 2.31000000 GHz
Offst
5.62
dB Stop Freqg
ol 239000000 GHz

74.0
dBpY CF Step
8.00000000 MHz

Lt At tlan

51 V2 Freq Offset
33 FC 0.00000000 Hz

i@un Signal Track
Swip On Off

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ
# Agilent 15:48:45 Feb 18,2010 R T |Ereg/Channel

Mkr1 2.390 00 GHz Center F

enter Freq

Ref 100 dByY #Atten 0 dB 53.93 dBpv - 35000000 OHa
#Peak

Start Freq

231000000 GHz

Stop Freqg

239000000 GHz

CF Step
8.00000000 MHz
Auto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
On off

Swp

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
% Agilent 15:57:58 Feb 18,2010

R T

Freg/Channel

Ref 100 dBpY

#Atten 0 (B

Mkr1 2.389 20 GHz
62.24 dByY

#Peak
Log

Stop Fraqg
239000000 GHz

Center Freq
2.35000000 GHz
Start Freq
231000000 GHz

dBpy

Logdw

CF Step
5.00000000 MHz
Auto han|

51 W2
53 FC

#(f):

FTun
Swp

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms {601 pts)

Freq Offset
000000000 Hz

Signal Track
On off

—

LOW CHANNEL RESTRICTED, AVG, VERT
% Agilent 15:58:32 Feb 18, 2010

R T

Freq/Channel

Ref 100 dBpY

#Atten 0 (B

Mkr1 2.390 00 GHz
44.92 dBpY

#Peak

Center Freq
235000000 GHz
Start Freq
2.31000000 GHz
Stop Freqg
239000000 GHz

CF Step
8.00000000 MHz
Auto han|

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.390 00 GHz
Sweep 6.238 s (601 ps)

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

W Agilent 13:28:34 Feb 18, 2010

R T

Freg/Channel

Ref 100 dBpY

#Atten 0 (B

Mkr1 2.484 242 5 GHz
63.33 dBpY

#Peak
Log

Center Freq
242175000 GHz
Start Freq
248350000 GHz
Stop Fraqg
250000000 GHz

dBpy

Logdw

CF Step
1.65000000 MHz
Auto han|

51 W2
53 FC

#(f):

FTun
Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 1 MHz

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

Freq Offset
000000000 Hz

Signal Track
On off

—

HIGH CHANNEL RESTRICTED, AVG, HORIZ
% Agilent 13.32:59 Feb 18,2010

R T

Freq/Channel

Ref 100 dBpY

#Atten 0 (B

Mkr1 2.483 500 0 GHz
45.85 dBpY

#Peak

Center Freq
249175000 GHz
Start Freq
248350000 GHz
Stop Freqg
250000000 GHz

CF Step
165000000 MHz
Auto han|

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.500 000 0 GHz
Sweep 1.287 s (601 ps)

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

W Agilent 13:25:46 Feb 18,2010

R T

Freg/Channel

Ref 100 dBpY

#Atten 0 (B

Mkr1 2.484 737 5 GHz
56.47 dBpY

#Peak
Log

Center Freq
242175000 GHz
Start Freq
248350000 GHz
Stop Fraqg
250000000 GHz

dBpy

Logdw

CF Step
1.65000000 MHz
Auto han|

51 W2
53 FC

#(f):

FTun
Swp

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 1 MHz

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

Freq Offset
000000000 Hz

Signal Track
On off

—

HIGH CHANNEL RESTRICTED, AVG, VERT
% Agilent 13.25:08 Feb 18,2010

R T

Freq/Channel

Ref 100 dBpY

#Atten 0 (B

Mkr1 2.483 527 5 GHz
40.02 dByY

#Peak

Center Freq
249175000 GHz
Start Freq
248350000 GHz
Stop Freqg
250000000 GHz

CF Step
165000000 MHz
Auto han|

Start 2.483 500 0 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.500 000 0 GHz
Sweep 1.287 s (601 ps)

Freq Offset
0.00000000 Hz

Signal Track
On off
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Comphiance Certification Services, Fremont Sm Chamber

Company: SONY

Project #: 10713147

Date: 4/7/10

Test Engineer: Thanh Nguyen

Confignration: EUT, Test JIG, Support Laptop
Mode: Transmit HT20 mode

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26 40GHz Horn > 18GHz ‘ Limit ‘
|TGI]:S"N: 2238 @3m j |T145A_qi|em 300840056 - | j | j ‘ FCC 15.209 j

Hi Frequency Cables
3' cable 22807700 ‘ 12' cable 22807600 20’ cable 22807500 HPF ‘ Reject Filter Peak Measurements
REW=VBW=1MHz

3" cable 22807700 - 12" cable 22807600 . ‘ 20" cable 22807500 j j ‘ R_001 - Average Measurements
RBW=1MHz ; VEW=10Hz

f Dist i Read Pk i Read Ave.. AF | CL | Amp :D Corr r | Peak Ave | PliLim AvgLim: Pk Mar : Avg Mar Notes
GHz () dBuV dBuV dB dBuV/m | dBuVim | dBuV/m | dBuVim dB (ViH)
Harmonics Spurious
Low Ch

394 - v
360 -34. -29. Noise Floor
40.1 b § - & g - H
385 - Noise Floor

302 - v
370 i -34. . - MNoise Floor
393 5 - 5 - H
369 i -34. . - Toise Floor

394 - v
43.7 283 - -22. v
36.7 238 : -35. - HMoise Floor
435 290 & - =26 H
9.7 274 - - H
363 239 & - Noise Floor
ahove noise floor,

Rev 111008

Measurement Frequency Amp  Preamp Gamn AvgLim  Average Field Strength Limt
Distance to Antenna D Cotr Distance Correct to 3 meters Pk Lin  Peak Field Strength Limit
Analyzer Reading Awg Avwerage Field Strength @ 3 m Avg Mar Margm vs. Average Limt
Antenna Factor Peak  Calculated Peak Field Strength Pl Mar MMargin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

8.1.4. RECEIVER ABOVE 1 GHz FOR 20 MHz BANDWIDTH IN THE 2.4 GHz

BAND

High Frequency Measuwrement
Compliance Certification Services, Fremont Sm Chamber

SONY

10713147

4/7/10

Thanh Nguyen

EUT, Test JIG, Support Laptop
Receive

Company:
Project #
Date:

Test Engineer:
Configuration:
Mode:

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz

Pre-amplifer 26-40GHz ‘

Horn > 18GHz ‘ Limit ‘

| T60; S/N: 2238 @3m j | T145 Agilent 300840056 ..

Bl

Hi Frequency Cables

3" cable 22807700 ‘ 12’ cable 22807600

20’ cable 22807500

j |Rxnssz1o j

Peak Measurements

HFF ‘ Reject Filter
RBW=VEW=IMHz

‘ 3" cable 22807700 j ‘ 12" cable 22807600 j ‘ 20" cable 22807500 j

Average Measurements
RBW=1MHz ; VBW=10Hz

G :

Read Pk
dBuV

Dist Read Avg.; AF

dBuV

Amp
dB

Peak
dBuV/mn

Avg
dBuV/m

Notes
(VH)

Fk Lon
dBuV/m

Aveg Lion
dBuV/m

Avg Mar
dB

mimimiaiaiaiag

587 489

56.1 44.7

553 47.7

533 423

594 470

563 472

above noise floor.

Rev. 111008

Measurement Frecuency Amp
Distance to Antetina
Analyzer Reading
Antenna Factor

Cable Loss

Avg

HEF

Preamp Gain

D Cotr Distance Cotrect to 3 meters

Average Field Strength @ 3 m

Peakk  Calculated Pealr Field Strength

High Pass Filter

AwgLim  Awerage Field Strength Limit
Dl Lim  Peak Field Strength Limit
Awg Mar Margin vs. Average Limit
Pl Mar Margin ws. Peak Limit
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

8.2. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

Measurement Configuration |

WMeasurement Distance: 3 m Ant. Pal.: Harizantal FCCClassBata M

-1 3 + ;
LT 12700 72400 37100 41800  SIS00  GIZOD 70400 BOA00  ODZO0 100000
Fees, BV 120 KHZ Frex, (MH2) _ VEW 120 kHz|

Project No,; 10113147
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

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

VERTICAL PLOT

Measurement Configuration

WMeasurement Distance: 3 m Bt Pal.: Wertical FCCClassBatiM

=1y + + + i
3000 127.00 22400 32100 41800 SIS0 GIZO00 TOO.00  SOR00  90EO0 0000060
Fes, BV 120 KHT  Frim, (MHz)  VEW 120 kHz |

Project Mo.; 10U13147
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

DATA

30-1000MHz Frequency Measurement
Compliance Certification Services, Fremwont Sm Chamber

Test Engr:
Date:
Project #:
Company:

Thanh Nzuyen
0109

10U13147

Sony

802,11 bgn WLAN module
DWH- W38

FCC 15247

Transmit worst case
Measmrement Frequency
Distance to Antenna
Analyzer Reading
Anterma Factor

Cahle Loss

Preamp Gain

Distance Carrect to 3 meters

Filter Insert Loss
Calmilated Field Strength
Field Strength Limit

Margin ~ Margin ws. Limit

Eead
dBuV

D Corr
4B

Filter
4B

Corr.

dBuVim

40.9

304

£1.0

30,2

47.8

322

46.2

316

45.4

318

44.2

3LT

45.1

33.2

495,499

320

950018

3LE

L-RL-RL-FL-RL-TL-TL-HL T ]

202.807

36.3

340

365804

387

460.578

3.8

e e b e R e e e H H H H

L-HL-RL-RL-RL -]

960,038

342

Bev. 1.27.02

Note: No other emissions were detecied ahove the sysiem noise floor.

Page 79 of 87

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

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

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



REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

Freguency of Emission (MHz) Conducted Limit (dBu'V)
(uasi-peak Average
0.15-0.5 66 to 56 56 to 46
0.5-5 36 46
5-30 i) S0
" Decreases with the logarithm of the frequency.
TEST PROCEDURE
ANSI C63.4
RESULTS
6 WORST EMISSIONS
CONDUCTED EMISSIONS DATA (115VAC 60Hz)
Lg
Freyq. Reading Closs | Limit EN B in Remark
(MHz) | PE (dBuy) | QF (dBuV) AV (dBuY)| (dB) QP AY [QP (B) AV@EEB)| L1 /L2
021 5506 -- 4134 0.00 63.24 5324 -B.1% -11.00 L1
0.1 4329 -- 3794 0.00 56.00 4400 -1271 -2.08 L1
2145 46 Al -- 3360 0.00 0,00 5000 -1340 | 1640 L1
021 5430 -- 42.40 0.00 6305 5305 -B75 -10.65 L2
0.74 4212 -- 3383 0.00 56.00 4400 -1388 | -1217 L2
2160 45 41 -- 3173 0.00 0,00 5000 -1439 | -1827 L2
i Worst Data
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

LINE 1 RESULTS

ACOMPLIANCE

= Eaging e g e any ik

FEL PG RS KD
LR, T

Compliance Certification Services
47173 EBenicia sStrest

Framont, Ca 24538

Tel: (E10) T771-1000

Fax: (510} A&1l-08S5E

Dakbag: 7

File#: sony 10J12147 LC.EMI

Date: 04-0%-Z010 Time: 13:26:57

CISPR CLASS-B

VERAGE

e

Pl
by

|~

(Line Conduction)
Trace: 5

Condition: CISPR CLASS-B

Test COperator: Thanh Nguyan
Projact #: 1073131047
Company : Bony

Fef Trace:

EUT Desgcripticn:: 802.11bgn WLAN Module

: DWM-W3aog
Configuraticn: : EUT
Mode - :
Targst:
Voltags:

Tx Woret Cassa
FCOC Class E
115VaAC / &0HE
Ll: Peaki(Blua):

, Laptop and AC Adapter

Avarage (Sresan)
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REPORT NO: 10J13147-1
FCC ID: AKBDWMWO038

DATE: APRIL 13, 2010
IC ID: 409B-DWMWO038

LINE 2 RESULTS

COMPLIANCE

-

Tm LAZINEENNG SBrRan, N
HL e TR e T
L LGEA,TUS

Compliance Cartification sServices
47173 Benicia strest

Fremont,
Tel: (510}
Fax: (510}

Ch 24538
TT71-1000
65l-0888

Datag: 21

Fila$:

Sony 10J12147 LO.EMI
Date:

04-08-2010

Time: 14:00:1&

CISPR CLASS-B

AVYERAGE

MWL)

gt

ey

ae U.As0F

(Line Conduction)
Trace: 19

Condition: CISPR CLASS-E

Test Cperator:
Projact #:
Company : :
EUT Descripticon::

Zonfiguraticon:
Mode :

Target:
Voltage:

Thanh Hguyen
107131047
Sony

802 .11bgn WLAN Modulsa
DWM-W203

EUT , Laptop and AC Adapter
Tx Worst Case
FCOCO Class B
11EVaC / &0H=
LZ: Peak(Blue=);

Avarage [(Green)
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REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

10. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

81.1310 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 81.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of 82.1093 of this
chapter.

TABLE 1—LIMITS FOR MAXIMUM FERMISSIBLE EXPOSURE (MPE)

Electric fisld Magnetic fisld : p :
Frequaney rangs Power density Averaging time
iMHz) strength strength sy st iminutee)
(A} Limits for OccupationaliContrelled Exposures
614 1.63 Y100) 3]
1842F 4. 80F (9002} 3]
61.4 0163 1.0 4]
{E) Limits for General Population/Uncontrolled Exposure
D313 G614 1.63 *100) 20
3= B4 7 2.19% {1800 20
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MFE)—Continued
. Eleatric fiald Magnstic fisld " . . :
Frequency rangs Power density Averaging time
iMHz) strength strength i eme) iminutzs)
A0=2DD o 275 0073 0.2 20
11500 0
1.0 20

f = frequancy in MHz

* = Plans-wawve equivalant 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 exercise conirol over their exposurs.
Limits for occu pationalicontrolled exposure also apply in situations when an individual is transient through a location whers ocou-
pationalicontralled limits apply provided he or she is made aware of the potential for exposura,

MoTE 2 70 TABLE 1: General population/uncontrollad exposures apply in situations in which the general public may be ex-
posed, orin which persons that are expossd as a conssquence of their employment may not be fully sware of the potential for
exposure of can nol exercise control over their exposurs.

Page 83 of 87

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA  TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 10J13147-1 DATE: APRIL 13, 2010
FCC ID: AKBDWMWO038 IC ID: 409B-DWMWO038

EQUATIONS

Power density is given by:

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

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

In the table(s) below, Power and Gain are entered in units of dBm and dBi respectively and
conversions to linear forms are used for the calculations.

LIMITS

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

RESULTS
Band Mode Separation | Output | Antenna | IC Power | FCC Power
Distance Power Gain Density Density
(m) (dBm) (dBi) (W/m~2) (mW/icm”2)
2.4 GHz | b mode 0.20 17.43 0.33 0.12 0.012
2.4 GHz | g mode 0.20 22.37 0.33 0.37 0.037
2.4 GHz HT20 0.20 23.64 0.33 0.50 0.050

Page 84 of 87

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4701C
47173 BENICIA STREET, FREMONT, CA 94538, USA  TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.





