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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: Hewlett Packard Company
3000 Hanover Street,
Palo Alto, CA 94304 USA

EUT DESCRIPTION: 802.11 b/g/in WLAN MODULE
MODEL. SDGOB-0991
SERIAL NUMBER: 002265E08299A
DATE TESTED: JULY 22-25, 2009
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 7 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 2 Pass

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

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

Approved & Released For CCS By: Tested By:
' P /"
THU CHAN CHIN PANG
EMC MANAGER EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN lIssue 2, and RSS-210 Issue 7.

3. FACILITIES AND ACCREDITATION

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

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

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

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

4.2, SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

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

Uncertainty figures are valid to a confidence level of 95%.

Page 6 of 101
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: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

5. EQUIPMENT UNDER TEST

5.1. DESCRIPTION OF EUT

The EUT is an 802.11 b/g/n WLAN Module.

The radio module is manufactured by HONG FU JIN Precision Industry (Shenzhen) Co., Ltd,
Foxconn Network System Group.

The Bluetooth module is manufactured by Hewlwtt Packard ( Broadcom) ith original FCC ID:
FCC ID: B94SDGOB0891 grant on November 22, 2008 by Elliott Laboratories

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 22.00 158.49
2412 - 2462 802.11g 25.80 380.19
2412 - 2462 802.11n HT20 25.60 363.08
2422 - 2452 802.11n HT40 24.20 263.03

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes 802.11b/g/n antenna, with a maximum gain of 2.2 dBi.

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was wl_tool, Batch file 4319.
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5.5. WORST-CASE CONFIGURATION AND MODE

The worst-case data rate for each mode is determined to be as follows, based on preliminary
tests of the chipset utilized in this radio.

The worst-case data rate for each mode is determined to be as follows, based on input from the
manufacturer of the radio.

All final tests in the 802.11b mode were made at 1 Mb/s.
All final tests in the 802.11g mode were made at 6 Mb/s.
All final tests in the 802.11n HT20 mode were made at MCSO.
All final tests in the 802.11n HT40 mode were made at MCSO0.

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

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufacturer Model Serial Number FCCID
Laptop Dell PP09S 27920070721 DoC
AC Adapter Dell PA-1650-06D3 [CNODF263716156CGF8C9 DoC
1/0 CABLES

/0 CABLE LIST

Cable Port # of Connector Cable Cable Remarks
No. Identica Type Type Length
Ports
1 AC 1 Us 115V Un-shielded 2m NA
2 DC 1 DC Un-shielded 2m NA
3 UsSB 1 UsSB Un-shielded 2m NA
TEST SETUP

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

Test
Fixture

N\

AC Adapter

115VAC 60HZ
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST
Description Manufacturer Model Asset Cal Due
Antenna, Horn, 18 GHz EMCO 3115 C00872 01/29/10
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 02/04/10
Preamplifier, 1300 MHz Agilent / HP 8447D C00778 12/16/09
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C00986 02/03/10
EMI Test Receiver, 30 MHz R&S ESHS 20 NO02396 08/06/09
LISN, 30 MHz FCC LISN-50/250-25-2 N02625 10/29/09
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRM50702 N02685 CNR
Peak Power Meter Boonton 4541 C01186 11/19/10
Peak Power Sensor Boonton 57318 NA 02/02/10
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01016 01/14/10
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7. ANTENNA PORT TEST RESULTS

7.1. 802.11b MODE IN THE 2.4 GHz BAND

7.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)
IC RSS-210 A8.2 (a)

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 7.08 0.5
Middle 2437 7.58 0.5
High 2462 7.58 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
W Agilent 10:29:20 Jul 23, 2009 R T |FregiChannel

Project: 09012655 A Mkr1 7.08 MHz

Center Freg
Ref 20 dB Atten 20 dB 0.35 dB
ek T .t 2.41200000 GHz

Start Freq
2.368700000 GHz

Stop Freq
2 43700000 GHz

(I.Bm CF Step
5.00000000 MHz

LgAv Auto E

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

Eg}l:m Signal Tracg]cr

Swp On =

Center 2.412 00 GHz Span 50 MHz
#Res BW 100 kHz ZVBW 300 kHz #Sweep 100 ms (601 pts)

| 6 dB BANDWIDTH MID CH |

- Agilent 10:31:57 Jul 23, 2009 R T [|FregiChannel

Project: 09012655 A Mkrl 7.58 MHz

Center Freq
Epe; ::(J dBm Atten 20 dB 07348 Nl 5 43700000 GHe

Start Freq
241200000 GHz
Stop Freq
2 45200000 GHz

6.9

(I.B m CF Step
5.00000000 MHz
LgAv Auto I

Ilan)
V1 52 Freq Offset
S3 FC 0.00000000 Hz
ot Signal Track
FTun lgnal lrac
Swp On Off
Center 2.437 00 GHz Span 50 MHz |
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms {601 pts)

Page 12 of 101

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: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

6 dB BANDWIDTH HIGH CH

- Agilent 10:32:56 Jul 23, 2009 R T |FregiChannel

Project: 09012655 A Mkrl 7.58 MHz Contor F
ener Fred
Ref 20 dBm Atten 20 dB 0.59 dB 3 AE200000 GHz

#Peak

Start Freg
243700000 GHz
Stop Freq
2.48700000 GHz

CF Step
5.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp On off

Center 2.462 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms {601 pts)
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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 11.634
Middle 2437 11.666
High 2462 11.617
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99% BANDWIDTH

99% BANDWIDTH LOW CH

¥ Agilent 11:18:12 Jul 23, 2009

R T

| Swieep |

Ch Freg 2412 GHz

Trig  Free

Occupied Bandwidth

Sweep Time
106.4 ms

Auto Man

Project: 09012655

Ref 20 dBm Atten 20 dB

#Samp)

Log

Swieep

Single Cont

Alto Sweep

|Norm

Time
Accy

10

dB/

Offst

11

dB

I
Center 2.412 00 GHz

#Res BW 300 kHz #VBW 1 MHz

[
Span 50 MHz

#Sweep 106.4 ms {601 pts)

Occupied Bandwidth
11.6340 MHz

1.314 MHz
14.517 MHz*

Transmit Freq Error
# dB Bandwidth

Ococ BW % Pwr
x dB

99.00 %
-26.00 dB

4e Agilent 11:19:44 Jul 23, 2009

R T

| Swieep |

| Swieep Time

Ch Freg 2437 GHz

Occupied Bandwidth

Trig  Free

106.4 ms

Auto Mdan|

| Swieep

Project: 09012655

Ref 20 dBm Atten 20 dB

Single Caont

#Samp|

Auto Sweep
Time

Accy

Center 2.437 00 GHz

#Res BW 300 kHz #VBW 1 MHz

Span 50 MHz

#Sweep 106.4 ms {601 pts)

Occupied Bandwidth
11.6660 MHz

1.234 MHz
14.312 MHz*

Transmit Freg Errar
w dB Bandwidth

Occ BW % Puwr
¥ dB

99.00 %
-26.00 dB
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99% BANDWIDTH HIGH CH
e Agilent 11:22:25 Jul 23, 2009 R T | Sweep |

| [ sweep Time
Ch Freq 2.462 GHz Trig  Free 106.4 ms
| Auto hdan|

Occupied Bandwidth I

| Sweep
Single Cont

Project: 09012655
Ref 20 dBm Atten 20 dB

#Samp

B AR o a

|
Center 2.462 00 GHz Span 50 MHz

#Res BW 300 kHz #WBW 1 MHz #Sweep 106.4 ms (H01 ps)

Auto Sweep
Time
Mot Accy

Occupied Bandwidth Oce BWY % Pwr 99.00 %
11.6172 MHz X8 BB

Transmit Freq Error 1.304 MHz
% dB Bandwidth 14.375 MHz*
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7.1.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

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 Boonton Power Meter

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1dB cable) was entered as
an offset in the power meter to allow for direct reading of power

Channel | Frequency Spectrum Limit Margin
Analyzer Reading

(MHz) (dBm) (dBm) (dB)
Low 2412 21.7 30 -8.30
Middle 2437 22 30 -8.00
High 2462 21.9 30 -8.10
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DATE: AUGUST 11, 2009

7.1.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

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 0.54 8 -7.46
Middle 2437 0.41 8 -7.59
High 2462 -1.09 8 -9.09
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POWER SPECTRAL DENSITY

PSD LOW CH

i Agilent 11:34:07 Jul 23, 2009

RT

Peak Search

Ref 20 dBm Atten 20 dB

Mkrl 2.413 769 9 GHz
0.54 dBm

#Peak

Nesxt Peak

° |Ne><thR|ght
| Mext Pl Left

dBm

LgAv

| Min Search

M1 S2
53 FC

AA
off):

=50k

Swp

Center 2.413 633 3 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 300 kHz
#Sweep 100 s (601 pts)

| Pk-Pk Search

| Ilkr © CF
hWlore
10f2

PSD MID CH

- Agilent 11:33:28 Jul 23, 2009

R T

Peak Search |

Ref 20 dBm Atten 20 B

Mkr1 2.437 768 4 GHz
0.41 dBm

#Peak
Log

10
dB/

Offst
11

dB
1]

| Mext Peak
| Mext Pk Right
| Mext Pl Left

8.0
dBm

LgAv

| fin Search

M1 s2
S3 FC

AA
off):

=50k

Swp

Center 2437 733 3 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 300 kHz
#Sweep 100 s (601 pts)

| Pk-FPk Search

| tlkr @ CF
More
1of2
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

PSD HIGH CH

e Agilent 11:42:01 Jul 23, 2009

R T

Peak Search

Ref 20 dBm Atten 20 dB

Mkr1 2.463 488 3 GHz
-1.09 dBm

#Peak

Mext Pealk

Next Pk Right

Mext Pl Left

dBm

LgAv

Min Search

M1 s2
S3 FC

AR

off):
=50k

Swp

Center 2.463 466 7 GHz

Span 300 kHz

#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

Fk-Pk Search
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

7.1.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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: 09U12655-1C

FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

T Agilent 13:49:40 Jul 23, 2009

BT

Display

Ref 20 dBm

Atten 20 dB

Mkr1 2.414 00 GHz
12.76 dBm

#Peak

Full Screen

Display Line
-7.24 dBm
On off

1.2
dBm

LgAv

Limits*

V1 S2
S3 FC

AA
off):

FTun

Swp

Center 2.400 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Active Fctn
Pasition ™
Bottom

Freferences  »

LOW CH SPURIOUS

v Agilenf 13:52:15 Jul 23, 2009

R T

Iarker

Ref 20 dBm

Atten 20 dB

Mkr3 7.26 GHz
40.91 dBm

Select Marler

1 2 3 4

#Peak
Log

10 Marker Trace
dB/ Auto 1 2 3
Offst

11
B Readout ,

Frequency

tlarker Table
On Off

Start 30 MHz
#Res BW 100 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

hdater Trace Amplitude
1 1 10.13 dBm
4] ; -42 74 dBm

#VBW 300 kHz Marker All Off

X P

1 : -40.91 dBm
O] I -48.36 dBm
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

¥ Agilent 13:54:17 Jul 23, 2009

R T

Display

Ref 20 dBm Atten 20 dB

Mkr1 2.438 50 GHz
12.71 dBm

#Peak

Full Screen

Display Line
729 dBm
On Off

1.3
dBm

Lghv

Limits*

M1 sz
S3 FC

AA
off):

FTun
Swp

Center 2.437 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Active Fctn
Pasition M
Bottom

Freferences  »

| MID CH SPURIOUS |

- Agilent 13:55:00 Jul 23, 2009

R T | Iarker |

Ref 20 dBm Atten 20 dB

Mkrd 9.77 GHz
47.28 dBm

#Peak d

Select Marler
1 203 4

Log
10

dB/

Offst

Marker Trace
Auto 1 2 3

11

Readout ,
Frequency

7.3
dBm

LgAv

tlarker Table
On Off

Start 30 MHz

#Res BW 100 kHz #WBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

hlarer
1 o]
2 1 488 GHz
3 <] 730 GHz
4 1 Q77 GHz

X Az
244 GHz

Trace

Amplitude
11.14 dBm
43,80 dBm
-40.74 dBm
47 28 dBm

Marker All Off
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REPORT NO: 09U12655-1C

FCC ID: B94SDGOB0991

DATE

: AUGUST 11, 2009

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

we Agilent 13-56:04 Jul 23, 2009

R T Display

Ref 20 dBm

Atten 20 dB

Mkr1 2.464 00 GHz
12.31 dBm

Full Screen

#Peak

Display Line

-7 .69 dBm
On

dBm

LgAv

Limits*

V1 Ss2
83 FC

Active Fcin
Pasition M

AA

Bottam

off):
FTun

Swp

Center 2.483 50 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

HIGH CH SPURIOUS

- Agilent 13:56:55 Jul 23, 2009

R T | Marker |

Ref 20 dBm

Atten 20 B

Mkr1 2.46 GHz
10.03 dBm

#Peak

Select Marler
1 2 3 4

Log

10
dB/

Offst

Mormal

LA

dB

Delta

Delta Pair
(Tracking Ref)
Ref A

Start 30 MHz
#Res BW 100 kHz

Stop 26.00 GHz

#WBW 300 kHz Sweep 2.482 s (601 pts)

harker Trace
1 1
2 o)}
3 o)}
4 1

X P

246 GHz
492 GHz
.39 GHz
986 GHz

Amplitude
10.02 dBm
-44.14 dBm
-20.52 dBm
-49 .30 dBm

Span Pair

Span Center
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REPORT NO: 09U12655-1C

FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

7.2,

802.11g MODE IN THE 2.4 GHz BAND

7.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

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 15.17 0.5
Middle 2437 15.00 0.5
High 2462 15.17 0.5
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

W Agilenf 10:34:57 Jul 23, 2009

R T

Freg/Channel

Project: 09012655

Ref 20 dBm Atten 20 dB

A Mkl 1817 MHz
-0.57 dB

Center Freq

#Peak

2.41200000 GHz

Start Freq
238700000 GHz

Stop Freg
243700000 GHz

dBm

LgAv

CF Step
5.00000000 MHz
Auto Man|

V1 Ss2
S3 FC

off):

FTun

Swp

Center 2.412 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Cn Dff

6 dB BANDWIDTH MID CH

T Agilent 10:48:04 Jul 23, 2009

R T

FregiChannel

Project: 02012655
Ref 20 dBm

Atten 20 dB

A Mkrl 15.00 MHz
0.05 dB

#Peak

Center Freq
2 43700000 GHz
Start Freq
2.41200000 GHz
Stop Freqg

2 46200000 GHz

dBm

LgAv

CF Step
5.00000000 MHz
Auto Man|

V1 s2
S3 FC

AA
offy:

FTun
Swp

Center 2.437 00 GHz

#Res BW 100 kHz #WBW 300 kHz

Span 50 MHz
ZSweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

=
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE

: AUGUST 11, 2009

6 dB BANDWIDTH HIGH CH

W Agilent 10:45:46 Jul 23, 2009

R T

larker

Project: 09012655
Ref 20 dBm Atten 20 dB

A Mkl 1817 MHz
-1.21 dB

#Peak

Select Marler
1 2 3 4

MNormal

Delta

dBm

Lghv

Delta Pair
(Tracking Ref)
Ref A

V1 52
S3 FC

AA

off):
FTun

Swp

Center 2.462 00 GHz
#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

Span Pair

Span Center

Off
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REPORT NO: 09U12655-1C

FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

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 16.3969
Middle 2437 16.5120
High 2462 16.3664
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

99% BANDWIDTH

99% BANDWIDTH LOW CH

He Agilent 11:-16:56 Jul 23, 2009

R T | Siwieep |

Ch Freqg 2412 GHz

Occupied Bandwidth

Auto

| Swieep Time
Trig  Free 106.4 ms

hla

Single

Project: 09u12655
Ref 20 dBm Atten 20 dB

Sweep

Cont

#Samp)

-

O
v

uto Swieep
Time|

Accy|

dB

Center 2.412 00 GHz

#Res BW 300 kHz #WBW 1 MHz #Sweep 106.4 ms {601 pts)

Span 50 MHz

16.3969 MHz

Transmmit Freg Error -16.419 kHz
x dB Bandwidth 19.821 MHz™

Occupied Bandwidth Occ BYW % Pwr 99.00 %

wdB  -26.00 dBE

99% BANDWIDTH MID CH

- Agilent 11:15:20 Jul 23, 2009

R T | Sweep |

Ch Freg 2437 GHz

Occupied Bandwidth

I | Auto

| Swieep Time
Trig  Free 106.4 ms

filan

| Single

Project: 02012655
Ref 20 dBm Atten 20 dB

#Samp |

Log £+ SRR AL R G

Morm

Swieep

Auto Sweep

Cont

10

dB/

Offst

11

dB

Center 2.437 00 GHz

#Res BW 300 kHz Z#WBW 1 MHz #Sweep 106.4 ms {601 pts)

Span 50 MHz

16.5120 MHz

Transmit Freq Error -938.675 Hz
# dB Bandwidth 19,449 hHz"

Occupied Bandwidth Occ BYW % Puwr 98.00 %

xdB  -26.00 dB
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

99% BANDWIDTH HIGH CH
W Agilent 11:13:48 Jul 23, 2009 R T [ Sweep |

| [ Sweep Time
Ch Freg 2462 GHz Trig  Free 106.4 ms

Occupied Bandwidth | | Auto tlan

| Swieep
Single Cont
Project: 09012655

Ref 20 dBm Atten 20 dB
#Samp)

Alto Sweep
Time
Marm Accy

P L CT | ALATIGE
W

dB

Center 2.462 00 GHz Span 50 MHz
#Res BW 300 kHz #WBW 1 MHz #Sweep 106.4 ms {601 pts)

Occupied Bandwidth Occ BYY % P 99.00 %
16.3664 MHz xdB  -25.00 dB

Transmit Freg Error 86.520 kHz
% dB Bandwidth 19.534 MHz*
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

7.2.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

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 Boonton Power Meter

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1dB cable) was entered as
an offset in the power meter to allow for direct reading of power

Channel Frequency Output Limit Margin
Power
(MHz) (dBm) (dBm) (dB)
Low 2412 2550 30 -4.50
Middle 2437 25.80 30 -4.20
High 2462 2550 30 -4.50
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009

FCC ID: B94SDGOB0991

7.2.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

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 -2.83 8 -10.83
Middle 2437 -2.40 8 -10.40
High 2462 -3.48 8 -11.48
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

POWER SPECTRAL DENSITY

PSD LOW CH

i Agilent 16:08:16 Jul 23, 2009 R T [PeakSearch |

Mkr1 2.414 487 2 GHz
Ref 20 dBm Atten 20 dB -2.83 dBm Mext Pealk
#Peak
Log
‘ Mext Pk Right
‘ MNext Fl Left
8.0
dBm )
Min Search
LgAv
M1 s2
S3 FC Pk-Pk Search
AA
off):
=50k Wlkr © CF
Swp
Center 2414 466 7 GHz Span 300 kHz ‘ M?ge
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

PSD MID CH
o Agilent 16:04:32 Jul 23, 2009 R T | FPeakSearch

Mkr1 2.438 239 1 GHz
Ref 20 dBm Atten 20 dB 240 dBm Mext Peak
#Peak
Log

10 .
dB/ Mesxt Pk Right

Mext Pk Left

8.0
dBm )
Win Search
LgAv
M1 s2
S3 FC| Plk-Pk Search
AA
off):
=50k Wik © CF
Swp
Center 2.438 266 7 GHz Span 300 kHz ‘ M?;e
#Res BW 3 kHz ZWBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

PSD HIGH CH
W Agilenf 11:53:12 Jul 23, 2009 R T Peak Search

Mkrl 2.463 238 1 GHz

Ref 20 dBm Atten 20 dB -3.48 dBm MNext Paal:
#Peak

Mext Pk Right

Mext Pk Left

8.0
dBm

LgAv

Min Search

M1 S2
53 FC PPl Search

Al
off):
=50k
Swp

Center 2,463 266 7 GHz = Span 300 kHz
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

7.2.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

% Agilenf 14:01:18 Jul 23, 2009

R T Diisplay

Ref 20 dBm Atten 20 dB

Mkr1 2.413 00 GHz

11.08 dBm Full Screen

#Peak
Log

10
dB/

Display Line
-5.92 dBm

Offst
"

On

8.9
dBm

Lghv

LimitsH

V1 S2
S3 FC

Active Fotn
Pasition ™

AA
off):

Bottom

FTun

Swp

Center 2.400 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz || Preferences

Sweep 4.8 ms (601 pts)

LOW CH SPURIOUS

- Agilent 14:02:10 Jul 23, 2009

R T Iarker

Ref 20 dBm Atten 20 dB

Mki3 7.22 GHz

43.46 dBm Select Marker

#Peak

o2 3 4

Log

10
dB/

Marker Trace

Offst

Auto 1 2 3

11

Readout ,
Freguency

8.9
dBm

tlarker Table
On Off

LgAv

Start 30 MHz

#Res BW 100 kHz #WBW 300 kHz

Stop 26.00 GHz

Sweep 2.482 s (601 pts) Marker All Off

X P

241 GHz
483 GHz
F.22 GHz

harker
1 o)}
2 o)}
e 1

Trace

Amplitude
S.05 dBm
-532.24 dBm
-42.45 dBm
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

¥ Agilent 14:03:19 Jul 23, 2009

R T

Display

Ref 20 dBm

Atten 20 dB

Mkr1 2.439 50 GHz

10.61 dBm

#Peak

Full Screen

Display Line
-9.39 dBm

On Off

9.4
dBm

Lghv

Limits*

V1 S2
S3 FC

AA
off):

FTun

Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Active Fctn
Pasition M
Bottom

Freferences  »

| MID CH SPURIOUS |

- Agilent 14:04:11 Jul 23, 2009

R T | Iarker |

Ref 20 dBm

Atten 20 dB

Mkr1 2.44 GHz
6.10 dBm

#Peak !

Select Marler
1 2 3 4

Log L

10
dB/

Offst

Mormal

11

Delta

9.4
dBm

LgAv

Delta Pair
(Tracking Refi
Ref A

Start 30 MHz
#Res BW 100 kHz

#WBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

Marer
1 o)}
2 1
3 1

Trace

X Az

244 GHz
488 GHz
.30 GHz

Amplitude

.10 dBm
-47 &4 dBm
4207 dBm

Span Pair

Span Center

Page 37 of 101

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

FORM NO: CCSUP4701C

TEL: (510) 771-1000

FAX: (510) 661-0888



REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE:

AUGUST 11, 2009

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

He Agilent 1405-23 ol 23, 2009

R T

Display

Ref 20 dBm Atten 20 dB

Mkr1 2.463 25 GHz

10.63 dBm

#Peak

Display Line

On

Full Screen

-9.37 dBm

dBm

LgAv

Limits*

V1 Ss2
S3 FC

AA

off):
FTun

Swp

Center 2.483 50 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Active Fcin
Pasition M
Bottom

HIGH CH SPURIOUS

- Agilent 14:06:20 Jul 23, 2009

R T

I Iarler |

Ref 20 dBm Atten 20 B

Mkr1 2.46 GHz
5.59 dBm

#Peak I

Select Marler
1 2 3 4

Log <

10
dB/

Offst

Mormal

LA

dB

Delta

Delta Pair
(Tracking Ref)
Ref A

Start 30 MHz

#Res BW 100 kHz #WBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

X P

246 GHz
492 GHz
.39 GHz

harker Trace
1
o)}
1

Amplitude
5.50 dBm
-52.04 dBm
-432.60 dBm

Span Pair

Span Center
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REPORT NO: 09U12655-1C

FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

7.3.

802.11 HT20 MODE IN THE 2.4 GHz BAND

7.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

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) (MHz2)
Low 2412 15.17 0.5
Middle 2437 15.00 0.5
High 2462 15.17 0.5
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

W Agilenf 10:38:33 Jul 23, 2009

R T

Freg/Channel

Project: 09012655

Ref 20 dBm Atten 20 dB

A Mkl 1817 MHz
-0.58 dB

Center Freq

#Peak

2.41200000 GHz

Start Freq
238700000 GHz

Stop Freg
243700000 GHz

dBm

LgAv

CF Step
5.00000000 MHz

V1 Ss2
S3 FC

off):
FTun

Swp

Center 2.412 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Cn Dff

6 dB BANDWIDTH MID CH

- Agilent 10:41:10 Jul 23, 2009

R T

Iarker

Project: 02012655

Ref 20 dBm Atten 20 dB

A Mkrl 15.00 MHz
1.40 dB

#Peak

Select Marker
1 2 3 4

Mormal

Delta

dBm

LgAv

Delta Pair
(Tracking Ref)
Ref I

V1 s2
S3 FC

AA
offy:

FTun
Swp

Center 2.437 00 GHz

#Res BW 100 kHz #WBW 300 kHz

Span 50 MHz
ZSweep 100 ms {601 pts)

Span Pair

Span Center
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

6 dB BANDWIDTH HIGH CH

W Agilenf 10:43:45 Jul 23, 2009

R T

Ilarker

Project: 09012655
Ref 20 dBm Atten 20 dB

A Mkl 1817 MHz
-0.55 dB

#Peak
Log

Select Marker

2 3 4

10
dB/

Offst
11

dB
il

Delta

3.0
dBm

LgAv

Delta Pair
(Tracking Ref)
Ref A

V1 Ss2
S3 FC

AA
off):

FTun
Swp

Span Pair

Span Center

Center 2.462 00 GHz
#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
#Sweep 100 ms {601 pts)
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REPORT NO: 09U12655-1C

FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

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 17.6719
Middle 2437 17.6615
High 2462 17.6475
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REPORT NO: 09U12655-1C

FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

99% BANDWIDTH

99% BANDWIDTH LOW CH

w5 Agilent 11:02:09

Jul 23, 2009

R T

| Swieep |

Ch Freg

2.412 GHz

Occupied Bandwidth

Trig  Free

Auto

| Swieep Time
100.0 ms

fan

Project: 09012655
Ref 20 dBm

Atten 20 dB

Single

| Swieep

Cont

#Samp)

Log

..
-

Alto Sweep

|Norm

Time
Accy

10

dB/

Offst
11

dB

Center 2.412 00 GHz
#Res BW 300 kHz

#VBW 1 MHz

Span 50 MHz

#Sweep 100 ms {601 pts)

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

17.6719 MHz

10.442 kHz
20.887 MHz*

Ococ BW % Pwr
x dB

99.00 %
-26.00 dB

- Agilent 11:06:32

Jul 23, 2009

R T [ Sweep |

Ch Freqg

2,437 GHz

Trig  Free

| Sweep Time
93,96 ms

| Auto han|

Occupied Bandwidth I

| Sweep
Single Cont

Project: 09012655
Ref 20 dBm
#Samp
Log

10

dB/
Offst

11

dB

Atten 20 dB Auto Sweep

Time
Maorm Accy

_

Center 2.437 00 GHz
#Res BW 300 kHz

Occupied Bandwidth
17.6615 MHz

-22961 kHz
20.755 MHz"

Span 50 MHz
#Sweep 98.96 ms {601 pts)

ZWBW 1 MHz

Occ BW % Pwr
¥ dB

99.00 %
-26.00 dB

Transmit Freq Error
% dB Bandwidth
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009

FCC ID: B94SDGOB0991

99% BANDWIDTH HIGH CH
s Agilent 11.08:43 Jul 23, 2009 R T [ Sweep |

l [ sweep Time
Ch Freg 2462 GHz Trig

Occupied Bandwidth I

Free 106.4 ms
| Auto Man|

Swieep
Single Cont

Project: 09012655
Ref 20 dBm Atten 20 dB Alto Sweep
#Samp| Time|

dB

Center 2.462 00 GHz Span 50 MHz

#Res BW 300 kHz #WBW 1 MHz #Sweep 106.4 ms {601 pts)

Occupied Bandwidth Occ BW % Puwr 99.00 %
17.6475 MHz xdB 260048

Transmit Freg Error -14.023 kHz
% dB Bandwidth 20.243 MHz™

Page 44 of 101

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: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

7.3.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

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 Boonton Power Meter

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1dB cable) was entered as
an offset in the power meter to allow for direct reading of power

Channel | Frequency Output Limit Margin
Power
(MHz) (dBm) (dBm) (dB)
Low 2412 25.15 30 -4.85
Middle 2437 25.60 30 -4.40
High 2462 25.00 30 -5.00
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009

FCC ID: B94SDGOB0991

7.3.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

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 -5.59 8 -13.59
Middle 2437 -5.86 8 -13.86
High 2462 -5.55 8 -13.55
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

POWER SPECTRAL DENSITY

PSD LOW CH

wh Agilent 11:59:49 Jul 23, 2009

R T

Feak Search

Ref 20 dBm

Atten 20 dB

Mkr1 2.414 800 0 GHz
-5.59 dBm

#Peak

MNext Peak

| Mext Pk Right

Mext Pk Left

8.0
dBm

LgAv

‘ MWlin Search

M1 s2
S3 FC

AA

offj:
=50k
Swp

Center 2.414 800 0 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 300 kHz
#Sweep 100 s (601 pts)

| Pl-Fk Ssarch

| Mk ® CF
hlore
10af2

PSD MID CH

e Agilent 12:08:16 Jul 23, 2009

R T

Peak Search

Ref 20 dBm

Atten 20 (B

Mkr1 2.437 300 0 GHz
5.86 dBm

#Peak

Mext Peak

Mext Pk Right

Mext Pl Left

8.0
dBm

LgAv

lin Search

M1 s2
S3 FC

AA
offy:

=50k
Swp

Center 2.437 300 0 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 300 kHz
#Sweep 100 s (601 pts)

Pl-Plk Search
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

PSD HIGH CH

W Agilent 12:08:09 Jul 23, 2009

R T

Feak Search

Ref 20 dBm Atten 20 dB

Mkr1 2.462 817 3 GHz
-3.55 dBm

#Peak
Log

Mext Fealk

10
dB/

Offst
"

dB
1]

MNext Pk Right

Mext Pk Left

8.0
dBm

Lghv

Min Search

M1 s2
S3 FC

AA

off):
f=50k
Swp

Center 2.462 700 0 GHz

Span 300 kHz

#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)

Pl-Fk Search
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

7.3.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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.

Page 49 of 101

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: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE
¥ Agilent 14:07:53 Jul 23, 2009 R T Display
Mkr1 2.415 00 GHz

Ref 20 dBm Atten 20 dB 7.25 dBm Full Screen
#Peak

Display Line
-12.75 dBm
On off

dB

1]
-12.8
dBm

LgAv

Limits*

Vi S2 i Active Fetn
s$3 FC Pasition ™
AA Bottom

off):
FTun
Swp

Center 2.400 00 GHz Span 50 MHz || Preferences M
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pts)

LOW CH SPURIOUS

v Agilenf 14:08:42 Jul 23, 2009 R T Iarker

Mia3 7.22 GHz
Ref 20 dBm Atten 20 dB 4926 dBm || Select Marker
. 1 2 3 4
ZPeak

Log
10 Marker Trace
dB/ Auto 1 2 3
Offst

11
B Readout ,

DI Frequency
12.8
dBm Marker Table

LgAv On off

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (601 pts) Marker All Off
hdater Trace X Pis Amplitude

) : 453 dBm

I : -55.94 dBm

) ; -43.26 dBm
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE

: AUGUST 11, 2009

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

He Agilent 1409-53 ol 23, 2009

R T

Display

Ref 20 dBm Atten 20 dB

Mkr1 2.439 00 GHz
10.74 dBm

#Peak

Display Line

On

Full Screen

-9.26 dBm

dBm

LgAv

Limits*

V1 Ss2
S3 FC

AA

off):
FTun

Swp

Center 2.437 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Active Fcin
Pasition M
Bottom

Preferences >

MID CH SPURIOUS

W Agilent 14:10:56 Jul 23, 2009

R T

Marker

Ref 20 dBm Atten 20 dB

Mkr1 2.44 GHz
3.69 dBm

#Peak |

Select Marker
1 2 3 4

Log o

10

dB/

Mormal

Delta

9.3

dBm
LgAv

Delta Fair
(Tracking Ref)

Ref b

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz |
Sweep 2.482 s (601 ps)

X iz

2.44 GHz
455 GHz
7.20 GHz

b arker Trace
1 (1
2 mn
2 (1

Amplitude
3.69 dBm
-47 65 dBm
-46.281 dBm

Span Pair

Span Center

Off
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

He Agilent 14:12:25 Jul 23,2009 R T Display

Mkr1 2.465 0 GHz
Ref 20 dBm Atten 20 dB 9.59 dBm Full Screen
#Peak

|
Log a4
[

Display Line
-10.41 dBm
On Off

(IB;II L
Limits*
LgAv

V1 S2 Active Fctn
$3 FC Fosition 4
AA Battam

off):

FTun Title M
Swp

Center 2.483 5 GHz Span 60 MHz ‘ Preferences *+
#Res BW 100 kHz #WBW 300 kHz Sweep 5.76 ms {601 pts)

HIGH CH SPURIOUS
o Agilent 14:14:19 Jul 23, 2009 R T harker
Mkr1 2.46 GHz

Ref 20 dBm Atten 20 dB 4,91 dBm
#Peak T
Log e
10

iB/

Select Marker
1 2 3 4

Mormal

Delta

(IB;II T Dflta";?)ir
racking Re
LaAv Ref A

Start 30 MHz Stop 26.00 GHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (601 ps)
Marker Trace X iz Amplitude
1 O] 2.45 GHz 491 dBm
2 o) 492 GHz -55.:32 dBm
3 3] 7.30 GHz -48.74 dBm

Span Pair

Span Center
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REPORT NO: 09U12655-1C

FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

7.4.

802.11 HT40 MODE IN THE 2.4 GHz BAND

7.4.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

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 2422 35.00 0.5
Middle 2437 35.00 0.5
High 2452 35.00 0.5
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

e Agilent 10:80:26 Jul 23, 2009

R T

Warker

Project: 09012655

Ref 20 dBm Atten 20 dB

A Mkrl 35.00 MHz
0.14 dB

#Peak

Select Marker

2 3 4

Maormal

Delta

1.0
dBm

LgAv

Delta Pair
(Tracking Ref)
Ref b

V1 Ss2
S3 FC

AR
off):

FTun
Swp

Span Pair

Span Center

Center 2.422 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 100 MHz
#Sweep 100 ms {601 pts)

6 dB BANDWIDTH MID CH

T Agilent 10:51:31 Jul 23, 2009

R T

Marker

Project: 09012655
Ref 20 dBm

Atten 20 dB

A Mkrl 35.00 MHz
0.15 dB

#Feak

Select Marker

Delta

Delta Fair
(Tracking Ref)
Ref b

FTun
Swp

Center 2.437 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 100 MHz
#Sweep 100 ms (601 pts)

Span Pair

Span Center

Page 54 of 101

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: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

6 dB BANDWIDTH HIGH CH

i Agilenf 10:54:85 Jul 23, 2009

R T

Warker

Project: 09012655
Ref 20 dBm Atten 20 dB

A Mkrl 35.00 MHz
0.15 dB

#Peak

Select Marker

Delta

(Tracking Ref)

Ref

Delta Pair

A

FTun
Swp

Center 2.452 00 GHz
#Res BW 100 kHz #VBW 300 kHz

Span 100 MHz
#Sweep 100 ms {601 pts)

Span

Span Pair

Center
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REPORT NO: 09U12655-1C

FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

7.4.2. 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 2422 36.0294
Middle 2437 36.0908
High 2452 36.1194
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

99% BANDWIDTH

99% BANDWIDTH LOW CH

e Agilent 11:00:45 Jul 23, 2009

R T | Sweep |

Ch Freq 2.422 GHz

Trig  Free

Oceupied Bandwidth

Project: 09012655
Ref 20 dBm Atten 20 dB

#Samp |

<

Center 2.422 00 GHz

Span 100 MHz

#Res BW 510 kHz #VBW 1.5 MH:z #Sweep 100 ms {601 pts)

Sweep Time
100.0 ms
Auto

Auto Sweep
Time
Accy

Occupied Bandwidth Oce BW % Pur
36.0294 MHz * 0B

Transmit Freq Error -147 321 kHz
 dB Bandwidth 37.760 MHz"

95.00 %
-26.00 dB

99% BANDWIDTH MID CH

W Agilent 11:00:01 Jul 23, 2009

R T | Swisep |

Ch Freg 2437 GHz

Trig  Free

Occupied Bandwidth

Project: 09012655
Ref 20 dBm Atten 20 dB

#Samp) |

Log

10

dB/

I

Center 2.437 00 GHz

Span 100 MHz
#Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms (601 pts)

Sweep Time
100.0 ms
Auto Man|

Sweep
Single Cont

Auto Sweep
Time
MNorm Accy

Occupied Bandwidth Oce BW % Pur
36.0908 MHz x 48

Transmit Freq Errar -68.176 kHz
 dB Bandwidth 38.160 tHz"

95.00 %
-26.00 dB
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

99% BANDWIDTH HIGH CH
i Agilenf 10:58:85 Jul 23, 2009 R T | Sweep |

| [ sweep Time

Ch Freq 2,452 GHz Trig  Free 100.0 ms
| Auto hdan|

Occupied Bandwidth I

| Sweep
Single Cont

Project: 09012655

Ref 20 dBm Atten 20 dB Auto Sweep
#Samp | g

[
PN P Y

Time

dB

Center 2.452 00 GHz Span 100 MHz
#Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms (601 pts)

Occupied Bandwidth Oce BWY % Pwr 99.00 %
36.1194 MHz xdB 2600 dB

Transmit Freq Error -56.809 kHz
% dB Bandwidth 37.857 MHz"
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

7.4.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

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 Boonton Power Meter

RESULTS

The cable assembly insertion loss of 11 dB (including 10 dB pad and 1dB cable) was entered as
an offset in the power meter to allow for direct reading of power

Channel | Frequency Output Limit Margin
Power
(MHz) (dBm) (dBm) (dB)
Low 2422 23.00 30 -7.00
Middle 2437 24.20 30 -5.80
High 2452 23.90 30 -6.10
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009

FCC ID: B94SDGOB0991

7.4.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

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 2422 -6.50 8 -14.50
Middle 2437 -5.68 8 -13.68
High 2452 -2.81 8 -10.81
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

POWER SPECTRAL DENSITY

PSD LOW CH
¥ Agilent 12:11:47 Jul 23, 2009 BT Peak Search

Mkr1 2.434 413 9 GHz
Ref 20 dBm Atten 20 dB £.50 dBm Mext Fealk

#Peak
‘ Mext Pk Right
‘ MNext Pk Left

Ilin Search

dBm
Lghv

M1 sz
53 FC Plk-Pk Search

AR
off):
=50k
Swp

Center 2.434 466 7 GHz ) Span 300 kHz
#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)

| PSD MID CH |

e Agilent 12:16:13 Jul 23, 2009 RT Peak Search

Mkr1 2.449 550 & GHz

Ref 20 dBm Atten 20 dB 5.68 dBm Mext Pealk
#Peak

Log B
10 | )

dB/ Mext Pk Right
Offst

1
dB Mext Pl Left
m
8.0
dBm

LgAv

M1 52

531 FC| Fk-Pk Search
AA

off:

=50k tllr @ CF

Swp

Center 2.439 466 7 GHz Span 300 kHz | 1'\‘1?59

#Res BW 3 kHz #WVBW 10 kHz #Sweep 100 s (601 pts)

| Min Search
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

PSD HIGH CH

W Agilenf 13:10:55 Jul 23, 2009

R T

Feak Search

Ref 20 dBm Atten 20 dB

Mkr1 2.463 984 0 GHz
2.81 dBm

#Peak
Log

Mext Peak

10
dB/

Offst
11
dB

DI

Next Pk Right

Mext Pl Left

8.0
dBm

LgAv

Ilin Search

M1 sz
S3 FC

AA
off):

=50k

Swp

Fk-Pk Search

Center 2.463 866 7 GHz

Span 300 kHz

#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

7.4.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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: 09U12655-1C

FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

% Agilenf 14:16:39 Jul 23, 2009

R T

Display

Ref 20 dBm

Atten 20 dB

Mkr1 2.434 00 GHz
8.95 dBm

#Peak
Log

10
dB/

Offst
"

dB
1]

Display Line

On

Full Screen

-11.05 dBm

1.1
dBm

Lghv

LimitsH

V1 S2
S3 FCLL

AA
off):

FTun

Swp

Center 2.400 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 100 MHz

Sweep 9.56 ms {601 pts)

Active Fotn
Pasition ™
Bottom

LOW CH SPURIOUS

o Agilent 14:19:33 Jul 23, 2009

R T

Display

Ref 20 dBm

Atten 20 dB

Mkr3 7.30 GHz
48.48 dBm

#Peak

Full Screen

Log

10
dB/

Offst

Display Line
-11.05 dBm

11

dB

]|

1.1
dBm

LgAv

Start 30 MHz
#Res BW 100 kHz

#WBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

harker Trace
o)}
o)}
1

X P

242 GHz
488 GHz
F.20 GHz

Amplitude
1.15 dBm
-50.22 dBm
-42.42 dBm

Active Fctn
Fosition ¥
Bottom

Title ¥

Preferences M
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE
W Agilent 14:21:06 Jul 23, 2009 R T Display
Mkl 2.448 50 GHz

Ref 20 dBm Atten 20 dB 8.47 dBm Full Screen
#Peak

Display Line
-11.53 dBm
On Off

dB

Dl
-11.5
dBm

Lghv

Limits*

V1 S2 Active Fctn
$3 FC Pasition M
AA Battom

off):
FTun
Swp

Center 2.437 00 GHz Span 100 MHz || Preferences M
#Res BW 100 kHz #VBW 300 kHz Sweep 9.56 ms {601 pts)

| MID CH SPURIOUS |

s Agilent 14:22:01 Jul 23, 2009 R T [ Display |

Mkr1 2.44 GHz
Ref 20 dBm Atten 20 dB 2.94 dBm Full Screen
#Peak |
Log Py - -
10 Display Line
dB/ -11.583 dBm
Offst
11
dB

DI
11.5
dBm

LgAv

Start 30 MHz Stop 26.00 GHz Active Fotn
#Res BW 100 kHz #WBW 300 kHz Sweep 2.482 s (601 pts) Fosition ¥
Mlater Trace X Pois Amplitude Bottom

1 <] 2.44 GHz 2.04 dBm

2 o)} 458 GHz -47.28 dBm )

3 ) 7.30 GHz -49.31 dBm Title ¥

Preferences ¥
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009

FCC ID: B94SDGOB0991

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

¥ Agilent 14:23:39 Jul 23, 2009

R T

Mkr1 2.464 00 GHz
7.17 dBm

Display

Ref 20 dBm Atten 20 dB Full Screen

#Peak |

& Display Line
-12.83 dBm

On Off

dB

Dl
-12.8
dBm

Lghv

Limits*

Active Fctn
Pasition M
Bottom

V1 S2
S3 FC
AA
off):
FTun
Swp

Center 2.483 50 GHz Freferences  »

#Res BW 100 kHz

Span 100 MHz

#VBW 300 kHz Sweep 9.56 ms {601 pts)

| HIGH CH SPURIOUS |

v Agilenf 14:24:29 Jul 23, 2009 R T | Iarker |

Mkr1 2.45 GHz
8.24 dBm

Select Marler

Atten 20 dB
en 20 ( i 2 3 1

Ref 20 dBm
#Peak

Mormal

dB

Dl
128
dBm

LgAv

Delta

Delta Pair
(Tracking Ref)
Hef b

Start 30 MHz
#Res BW 100 kHz

#WBW 300 kHz

Stop 26.00 GHz |
Sweep 2.482 s (601 pts)

Marer Trace
o
mn
o

X P

245 GHz
482 GHz
.39 GHz

Amplitude
2.24 dBm
-53.88 dBm
-42.24 dBm

Span Pair

Span Center

Off
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uV/m) at 3 m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54
TEST PROCEDURE

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

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

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

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

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

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

EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

8.2 TRANSMITTER ABOVE 1 GHz

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

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Compary Mame: Project MNo.: Time & Date
Broadcorm 0212655 11:48:47 AM ul 22, 2009

REF 110.000 ATTEM 20 dB MKR 2.35260 GHz 62.00 dEu
POS PE |
LG 10
u|=f)

L
74,000
B

FL
OFFSET

51.50
R
START 2.31000 GHz STOP 2.29000 GHz
CCS  RES BYWY 1 MHz WID B 1 MHz SWP 20,0000 msec

Test [tem:

Description: low bandedge_b_horiz_pk

LOW CHANNEL RESTRICTED, AVG, HORIZ

Cornpany Mame: Project Mo.: Time & Date
Broadcom a9uU12655 11:51:17 AM Jul 22, 2009

REF 110.000 ATTEN 20 dB MKR 2.33380 GHz 49,32 dBuv
FPOS PE [
LOG 10
B/

DL
S, 000
dBuV

RL
OFFSET

=1.50
m[=]
START 2,21000 GHz STOP 2.239000 GHz
CCS  RES BwW 1 MHz WID By 10 Hz SWPR 24,00 sec

Test Item:

Description: low bandedge_b_horiz_awvg
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Carnpany Marme: Project Mo.: Time & Date

Broadcom 09112655 11:54:07 AM ul 22, 2009
REF 110.000 ATTEN 20 dB MKR 2.38660 GHz  61.95 dBp

POS PK
O3 10

==

CIL

74,000

B L

FL
COFFSET

31.50
o=

Test Iterm:

Description: low bandedge_tb_vert_pk

START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID BWW 1 MHz SWR 20,0000 msec

LOW CHANNEL RESTRICTED, AVG, VERT

Company Mame: Praject Mo.: Time & Date
Broadcom 012655 11:55:58 A Jul 22, 2009

REF 110.000 ATTEMN 20 dB MKR 2.38960 GHz 48,93 dBpw

FOS PE
LOG 10

==1}

DL
=<,000

IdELny

FL

OFFSET

51,50
de

Test Item:

Description: low bandedge_b_wvert_awvg

START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BWW 1 MHz WID By 10 Hz SWPR 24,00 sec
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Compary Mame: Project Mo.: Time & Date

Broadcom 09112655 12:03:05 PM Jul 22, 2009
FEF 110.000 ATTEM 20 dBE MKR 2,.48089 GHz 62,60 B

POS PK
OGS 10

=[=1)

DL

74,000

=T

FL
OFFSET

51,50
(=]

Test Iterm:

Description: kigh bandedae_hb_thaoriz_pk

START 2.48350 GHz STOP 2.50000 GHz
CCS RES Bw 1 MHz WID BWY 1 MHz SR 20,0000 msec

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Company Mame: Project Mo.: Time & Date
Broadcom 0212655 12:04:45 PM Jul 22, 2009

REF 110.000 ATTEN 20 dB MKR 248701 GHz 49.65 dBuv

Pios Pk
LoG 10

==1}

DL
o4, 000

IdELy

RL
OFFSET

51.80
e

Test Item:

Description: high bandedae_b_horiz_avg

START 2,48350 GHz STOP 2,50000 GHz
CCS  RES Bw 1 MHz WID BwW 10 Hz SWR 5,00 sec
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FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Carnpany Marme: Project Mo.: Time & Date

Broadcom 0912655 12:00:46 PM Jul 22, 2009
REF 110,000 ATTEM 20 dB MKR 240377 GHz  62.65 dBpy

POS PK
L0310

Hef

DL

74.000

B

FL
OFFSET

21.50
(=]

Test Item:

Description: high bandedge_h_vert_pk

START 2.48350 GHz STOP 2.50000 GHz
CCS RES BW 1 MHz WID BWY 1 MHz SWP 20,0000 msec

HIGH CHANNEL RESTRICTED, AVG, VERT

Campany Mare: Project Mo.: Tirme & Date
Broadcom 0oU12655 11:59:28 AM Ul 22, 2009

REF 110.000 ATTEMN 20 dE MKR 2.48717 GHz 49,67 dBpy

Pios Pk
LoS 10

=1}

Ol
S<.000

IdBLrs

RL
OFFSET

51.80
=]

Test Item:

Description: high bandedge_b_vert_avg

START 2.483350 GHz STOP 2.50000 GHz
CCS  RES Bw 1 MHz WID By 10 Hz SWP 5,00 sec
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

HARMONICS AND SPURIOUS EMISSIONS

Hizh Frequency Measurement
Compliance Certification Services, Fremont 5m Chamhber

Test Engrg Chin Pang

Date: 07209

Project #: 09U12655

Company: Broadcom

EUT Dezeripton: 202.11hzDrafi 802.11n Wlan PCT-E Minicard

EUT M- BCMY43 19 WLUSBINAL

Test Target: FCC 15247

Mode Oper: TX, b muode
f Measarement Frequency Amp  Preamp Gain Arerage Field Strength Linut
Dist  Distance to Antenna D Corr Distance Correct to 3 meters Pealk Field Strength Limit
Fead Analyzer Feading Avg Average Field Strength @ 3 m Margin ws. Awverage Limit
AF Lntenna Fartor Pealk  Calmilated Peak Field Strength Blargzin vs. Peak Limit
CL Cable Laoss HFF  High Pass Filter

] Dist | Read Amp | D Corr: Flir . | Limit Margin
CHx | (m} ;| dBu¥ dB dB | 4B dB
Low Ch, 1412MHz
1814 30 | 38.3 . 0.0 | 0.0
4,814 30 . 3L3 : g 0.0 0.0
4,814 30 . 38.2 g 0.0 0.0
4,824 30 . 30.3 g 0.0 ;0.0

iaimim

Ilid Ch, 243 THELx
4.874 3.0
4874 3.0
T.311 3.0
T.311 3.0
4874 3.0
4874 3.0
T.311 3.0
T.311 3.0

i=iaiaimimimim
L - HEL “H ]

High Ch, 2461MHz
4,074
4,004
7386
7386
4,024
4,974
7.3%6
1.386

i imimimie
b=l L S HOH

Rev. 4.1.2.7
MNote: No other emissions were detected ahove the sysiem noise floor.
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

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

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame; Project Mo.: Time & Date
Broadcom 0912655 2:40:19 PM Jul 22, 2009

REF 110.000 ATTEM 20 dB MKR 2.39000 GHz 69,35 dBpv
POS PK
LOG 10
HEf

CIL
74,000

B M‘J

FL
OFFSET

51,50
dE
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID Bvy 1 MHz SWP 20,0000 msec

Test I[tem:

Description: low_bandedae_g mode_horiz_pk

LOW CHANNEL RESTRICTED, AVG, HORIZ

Compary Bame: Project Mo.: Time & Date
Broadcom 012655 Z:43:07 PM Ul 22, 2009

FEF 110.000 .-'-'*.TTE.N 20 dB MKF{ 2.39000 GHz 53.33 dBuw
FOS PE
Lo 10
e

L
S<,000
By

FL
COFFSET

=1.50
de
START 2.31000 GHz STOP 2.20000 GHz
CCS  RES Bw 1 MHz WID BvY 10 He SWP 24,00 sec

Test Item:

Description: low_bandedge_g mode_horiz_avg
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Cornpany Marme: Project Mo.: Time & Date

Broaccom 0912658 213739 PM Jul 22, 2009
REF 110,000 ATTEM 20 dB MKR 2.28080 GHz 64,97 dBuv

FOS PK
O 10

HEef

CL

7<.000

BN

FL
OFFSET

51.50
e

Test Iterm:

Description: low _handedge_g rmode_vert_pk

START 2.21000 GHz STOPR 2.39000 GHz
CCS  RES BwW 1 MHz WID Bvy 1 MHz SR 20,0000 msec

LOW CHANNEL RESTRICTED, AVG, VERT

Cornpany Harme: Project Mo.: Time & Date

Broadcom 0912655 213622 PM Jul 22, 2009
REF 110.000 ATTEN 20 dB MKR 2,39000 GHz  51.27 dBuv

FOS PE
LOG 10

e

DL
S4.000

IdBL

RL

CFFSET

=1.50
e

Test Item:

Description: low_bandedge_g mode_wert_avg,

START 2.31000 GHz STOP 2.39000 GHz
CCS  RES By 1 MHz WID Bwy 10 Hz SWR 24,00 sec
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Coampary Mame: Project Mo.: Time & Date
Broadcor 091112655 2:24:10 PM Jul 22, 2009

FEF 110.000 ATTEM 20 dE MKR 248358 GHz  73.45 B
PCS PK | |
LS 10
e/

DL |
74.000 [,
dEluV_

FL
OFFSET

51.50
e
START 2.45350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID EvY 1 MHz SWE 20,0000 msec

Test Item:

Description: high_bandedge_g mode_horiz_pk

HIGH CHANNEL RESTRICTED, AVG, HORIZ

company Mame: Project Mo.: Time & Date
Broadcom 0912655 2:23:30 PM Jul 22, 2009

REF 110.000 ATTEN 20 dB MKR 2.45362 GHz  53.86 dEpY
FOS PK T T

LOG 10
S

O
=, 000
dBuV

AL
OFFSET
31.530
wl=]

START 248350 GHz STOR 2.50000 GHz
CCS  RES BW 1 MHz WID Bv 10 Hz SWP 5.00 sec

Test Iterm:

Description: high_bandedge_g mode_horiz_avg

Page 75 of 101

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: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Comparny Mame: Project Mo.: Time & Date
Eroadcom 0912655 2:25:30 PM Jul 22, 2009

REF 110.000 ATTEM 20 dB MKR 2,48375 GHz 69,42 dBpy
POS PK - T

LOG 10
e/

DL
7,000
dEluV_

FL
COFFSET

31,80
e
START 2.49350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID EW 1 MHz SWP 20,0000 msec

Test Iterm:

Description: kigh_bandedge_g mode_vert_pk

HIGH CHANNEL RESTRICTED, AVG, VERT

Cornpany Harme: Project Mo.: Time & Date
BEroadcom 0912655 2126054 PM Jul 22, 2009

REF 110.000 ATTEN 20 dBE MKR 2.45350 GHz 52,21 dEpy

FOS PE
LOG 10
e

O
5,000
IdBL

R.L
CFFSET

=1.20
lm =]
START 248350 GHz STOP 2.50000 GHz
CCS  RES Bw 1 MHz WID Bwy 10 Hz SR 5,00 sec

Test Item:

Description: high_bandedge_g mode_vert_avg,

Page 76 of 101

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: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

HARMONICS AND SPURIOUS EMISSIONS

Hizh Frequency Measurement
Compliance Certification Services, Fremont 5m Chamhber

Test Engrg
Date:
Project #:
Company:
EUT Description:
EUT MN:
Test Target:
Mode Oper:
f
Dist
Fead
AF
CL

Chin Pang,
07209
09U12655
Broadcom

802.11hgTrafi §02.11n Wlan PCI-E Mindcard
BCM#4319WLUSEN4L

FCC 15.247
TX, g mode

Measarement Frequency Amp  Preamp Gain

Distance to Antenna
Analyzer Beading
Antenna Factor
Cable Laoss

D Corr Distance Correct to 5 meters
Avg Average Field Strength @ 3 m
Peak  Calmilated Peal Field Strength
HFF  High Pass Filter

Arerage Field Strength Linut
Peak Field Strenzth Linnt
Margin ws. Awverage Limit
Blargzin vs. Peak Limit

Dist

Eead

Amp D Corr! Flir
dB 4B dB

Margin
dB

mimiia

mimimim i
L - HEL “H ]

40.4

8.2

46,1

343

390

T3

4.4

4.2

== i
[l -Hat L - HOH

Rev. 4.1.2.7

MNote: No other emissions were detected ahove the sysiem noise floor.
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

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

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Caompary Mame: Project MNo.: Time & Date
Broadcorm 0912655 11:17:54 &AM Jul 22, 2009

REF 110.000 ATTEM 20 dB MR 2,38060 GHz 67.52 dBpv
POS PKE
| os 10
HEs

CL
7,000
(= =THLR

F.L
OFFSET

51,50
e
START 2.31000 GHz STOP 2,.39000 GHz
CCS  RES Bw 1 MHz WID BVY 1 MHz SWP 20,0000 msec

Test Iterm:

Description: low bandedge_HT20_SISO_horiz_pk

| LOW CHANNEL RESTRICTED, AVG, HORIZ |

Company Mame: Project Mo.: Time & Date
Broadcom 012655 11:21:57 AM Jul 22, 2009

FEF 110.000 ATTEM 20 dB MKR 2.30000 GHz 52,25 [=| TN
FPOS PK

L oG 10
==T§

DL
=4.000
IdeL

RL
OFFSET

51,50
He
START 2.31000 GHz STOP 2.29000 GHz
CCS  RES Bw 1 MHz VID BW 10 Hz SWE 24,00 sec

Test Item:

Description: low bandedge_HT20_SI1SO_horiz_avg
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Compary Mame: Project Mo.: Time & Date
Broadcom 0912655 11:27:432 AM Jul 22, 2009

REF 110,000 ATTEM 20 dB MKR 2.38940 GHz 65.91 dEu

POS Pk
L5 10

=[=1)

DL

7<.000

B

FL
OFFSET

21.50
e

Test Iter:

Description: low bandedge_HT20_SIS0_wert_pk

START 2.31000 GHz STOP 2,.39000 GHz
CCS RES Bw 1 MHz WID B 1 MHz SR 20,0000 msec

LOW CHANNEL RESTRICTED, AVG, VERT

Compary Marme: Project Mo.: Tirme & Date
Eroadcom 0912635 11:26:06 AM Jul 22, 2009

REF 110.000 ATTEMN 20 dE MKR 2.30000 GHz  51.07 dBpy

Pios Pk
LoS 10

=1}

Ol
S<.000

IdBLrs

RL

OFFSET

51.50
=]

Test Item:

Description: low bandedge_HT20_SISO_wert_awvg

START 2.31000 GHz STOR 2.39000 GHz
CCS  RES Bw 1 MHz WID By 10 Hz SWP 24,00 sec
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Compary Mame: Project MNo.: Time & Date

Broadcorn 0912655 11:40:26 AM Jul 22, 2009
FEF 110.000 ATTEM 20 dB MKR 2.48350 GHz 68,29 dBLrny

POS PK
LCs 10

==}

DL

F<.000

dEhu'\-f_

F.L
OFFSET

31.60
e

Test I[tem:

Description: high bandedge_HT20_SISO_horiz_pk

START 2.43350 GHz STOP 2.50000 GHz
CCS  RES BwW 1 MHz WID BvY 1 M-z SWhR 20,0000 msec

HIGH CHANNEL RESTRICTED, AVG, HORIZ

company Mame: Project Mo.: Time & Date

Broadcom 0912655 11:29:14 AM Jul 22, 2002

REF 110.000 ATTEMN 20 dE MKR 2.45354 GHz  52.05 dEpy

POS PE

LOG 10

ef

DL
54,000

dBuV

RL
COFFSET

=1.50
lm =3

Test Iterm:

Description: high bandedge_HT20_SI150_haoriz_awvg

START 248350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID Bv 10 Hz SWP 5.00 sec
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Compaty Mare: Project Mo.: Time & Date

Broadcorm 0912655 11:34:10 &AM Jul 22, 2009

Pos Pk
L5 10

FEF 110.000 ATTEM 20 dB MKR 2,.48362 GHz 67,71 dBp

e/

DL

74,000

dEIuV_

F.L
(OFFSET

=1.80
e

Test I[tem:

Description: high bandedge_HT20_SIS0O_wvert_pk

START 2.42350 GHz STOP 2.50000 GHz
CCS RES Bww 1 MHz WID By 1 MHz SwWh 20,0000 rmsec

HIGH CHANNEL RESTRICTED, AVG, VERT

Company Name: Project Mo.: Time & Date
Broadcom 012655 11:35:23 aM Jul 22, 2009

REF 110.000 ATTEM 20 oB MER 2.48354 GHz 51.21 dBpy

FOS PE
LOG 10

B/

DL
o4,000

=TT

RL
COFFSET

=31.80
lm (=1

Test Item:

Description: kigh bandedge_HT20_SIS0_vert_avwg

START 2.48350 GHz STOP 2,50000 GHz
CCS  RES Bw 1 MHz WID Bv 10 Hz SR 5,00 sec
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremwont fm Chamber

Test Engrg Chin Pang

Date: 072209

Project #: 09U1I65E

Company: Broadcom

EUT Description: £01.11hg/Drafi $02.11n Wlan PCI-E Minicard

EUT M/N: BCHMAO431WLUSBNAL

Test Target: FCC 15247

Mode Oper: TX, HT20 nwode
f Measrement Frequency Amp  Preamp Gain Average Field Strength Limit
Dist  Distance to Anterma D Corr Distance Correct to 3 meters Paak Field Strangth Limit
Fead Analyzer Feading Avg Average Field Strength (@ 3 m Margin vs. Average Linut
AF Antenna Factor Feak  Caleulated Peak Field Srength Marzin vs. Peak Linut
L Cable Loss HPF  High Pass Filter

f Dist | Eead Amp | D Corr Corr. imit :Margin
GH=z (m) ili] ABu Vi dB

r Ch, 2412z
4824 i . . . 3.0
4.824 i . - . . . 6.9
4824 A . . . . . jir
4824 i . . . 26.9

=i=limim

Mid Ch, 2437MHz
4.874 3.0
4874 3.0
1311 3.0
1311 3.0
4874 3.0
4.874 3.0
1311 3.0
T.311 3.0

=i=li=li=imimim i
b -l - -H- -

High Ch, 2462MHz
4,024 3.0 \ X A 300
4,924 3.0 X . 0 2T
1.386 3.0 } X A0 46,8
1.386 3.0 . . 0 331
4,924 3.0 X . 0 JRE
4,024 3.0 \ X A
1.386 3.0 . . 0 45%
1.386 3.0 . . A 330

=i=li=iedimimiT i
L -H L -H L -H=HL -

Rev. 4.1.2.7
Mote: Mo other emissions were detecied ahove the system noise floor.
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

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

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Compaty Marme: Project Mo.: Time & Date
Eroadcom a1 2655 1:46:38 PM Jul 22, 2009

REF 110.000 ATTEMN 20 dB MKR 2,38960 GHz 66,92 dEp
POS PK T

LOG 10
HE/

CL
7=, 000
dElu\f_

F.L
(OFFSET

F1.50
e
START 2.21000 GHz STOR 2,29000 GHz
CCS  RES BW 1 MHz WID EWY 1 MHz SwP 20,0000 msec

Test I[tem:

Description: Low _bandedge_HT40_SISO_horiz_pk

LOW CHANNEL RESTRICTED, AVG, HORIZ

Cornpany Mame: Project MNo.: Time & Date
Broadcom 0oL12655 14422 PM ol 22, 2009

F{_EF 110.000 ATTEM 20 dB MR 2.32700 GHz S52.83 dBp
FOS PE |
LS 10
cE/

Ol
S, 000
=T LTS

RL
OFFSET

21.50
lm =]
START 2.31000 GHz STOP 2.30000 GHz
CCS  RES BW 1 MHz WID By 10 Hz =R 24,00 sec

Test Item:

Description: Low _bandedge_HT40_SISO_horiz_avg
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Carnpany Marme: Project Mo.: Time & Date

Broadcom 09112655 1:49:42 PM Ul 22, 2009
REF 110.000 A&TTEM 20 dE MKR 2.38040 GHz 65,32 dEpv

FOS P
LOG 10

e

DL

74.000

B

FL
OFFSET

21.50
=]

Test Item:

Description: Low_bandedge_HT40_SISO wert_pk

START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID BWY 1 MHz SWP 20,0000 msec

LOW CHANNEL RESTRICTED, AVG, VERT

Company Mame: Project MNo.: Time & Date
Broadcom 091112655 1:51:41 PM Jul 22, 2009

REF 110,000 A TTEM 20 dB MKR 238060 GHz  51.52 dBpy

FOS K
LOG 10

B

DL
o4,000

=TT

RL

OFFSET

=1.50
HE

Test Item:

Description: Low_bandedge_HT40_ SISO vert_avg

START 2,21000 GHz STOP 2.29000 GHz
CCS  RES BW 1 MHz WVID BW 10 Hz SWP 24,00 sec

Page 84 of 101

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: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Company Marme: Project Mo.: Time & Date
Broadcom 0912655 2:00:50 PM Jul 22, 2009

REF 110.000 ATTEMN 20 dB MKR 2.48548 GHz 68.14 dBuv
POS PK
LOG 10
HE/

(]
7,000
B

FL
OFFSET

31.50
cIE:
START 2.45350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID BW 1 MHz SWP 20,0000 msec

Test [tem:

Description: high_bandedge_HT40_SISO_horiz_pk

HIGH CHANNEL RESTRICTED, AVG, HORIZ
Compaty Mame: Project Mo.: Tirme & Date
Broadcom 0912655 2:02:16 PM Ul 22, 2009

REF 110.000 ATTEN 20 dE MKR 2.48400 GHz 52.23 dBpv

POS PK
LOG 10
HEf

CIL
=<, 000
B

RL
OFFSET
31,80
dE

START 2.48350 GHz STOP 2.50000 GHz
CCS RES BwW 1 MHz WID Bw 10 Hz SWP 5,00 sec

Test Itemn:

Description: high_bandedoe_HT40 SISO horiz_awg
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REPORT NO: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Compary Mame: Project Mo.: Time & Date

Broadcom 0912655 1:56:132 PM Ul 22, 2009
FEF 110.000 ATTEM 20 dB MKR 2.48400 GHz  67.00 depiy

POS Pk
Lo 10

ey

DL

7<.000

B

FL
OFFSET

21,50
e

Test Iter:

Description: high_bandedge_HT40_SIS0_wert_plk

START 2.48350 GHz STOP 2.50000 GHz
CCS RES Bw 1 MHz WID By 1 MHz SR 20,0000 msec

HIGH CHANNEL RESTRICTED, AVG, VERT

Company Mame: Project MNo.: Time & Date
Broadcom 0912655 1:55:15 PM ul 22, 2009

REF 110.000 ATTEM 20 dB MKR 2. 48536 GHz S2.76 dBpn

POS PK
LOG 10

==H

DL
S4,000

IdBL

RL
OFFSET

=1.60
lm|=}

Test Item:

Diescription: high_bandedge_HT40_SISO wert_awvg

START 2,48350 GHz STOP 2.50000 GHz
CCS RES Bw 1 MHz WID BwW 10 Hz SR 5,00 sec
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

HARMONICS AND SPURIOUS EMISSIONS

Hizh Frequency Measurement
Compliance Certification Services, Fremont 5m Chamhber

Test Engr: Chin Pang

Date: 07209

Project #: 09U12655

Company: Broadcom

EUT Dezeripton: £02.11 B/G/N Wlan Module

EUT MN:

Test Target: FCC 15247

Mode Oper: TX, HT40
f Measarement Frequency Amp  Preamp Gain Arerage Field Strength Linut
Dist  Distance to Antenna D Corr Distance Correct to 3 meters Pealk Field Strength Limit
Fead  Analyzer Feading bvg Average Field Strength @ 3 m Marzin v, Awerage Linit
AF Lntenna Fartor Pealk  Calmilated Peak Field Strength Blargzin vs. Peak Limit
CL Cable Laoss HFF  High Pass Filter

Dizt | Read Amp ;D Corr: Flir 3 init Mlargin
dB dB dB dB

oomimimiei i
Mgl He L - H ]

bbb - H e
L -Hog L HL H R

oo om i
Fom o oon e e

Rev. 4.1.2.7
MNote: No other emissions were detected ahove the sysiem noise floor.
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

8.3. RECEIVER ABOVE 1 GHz

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

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Broadcom
Project # 00U12655
Date: 7/28/2000

Test Engineer: Chin Pang
Configmation: EUT only
Mode: B3, HT20

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer 26 40GHz Horn > 18GHz ‘ Limit ‘
|T59: S/N: 3245 @3m j |T145Aqi|emsoos.a\0055, | j | j ‘ FCC 15.209 j

Hi Frequency ables

3' cable 22807700 ‘ 12' cable 22807600 20' cable 22807500 HPF ‘ Reject Filter Peak Measurements
RBW=VBW=1MHz

‘ 3" cable 22807700 j ‘ 12" cable 22807600 j ‘ 20" cable 22807500 j ‘ j ‘ .| Average Measurements

RBW=I1MHz , VBEW=10Hz

Read Pk i Read Ave.: : 1 Peak Aveg | PkLim AvgLun Aveg Mar Notes
dBuV dBuV dBuV/m ; dBuVim | dBuV/in | dBuVim {(V/H)

520 340 433 253
516 336 - -35. 45.1 271

o i

Rev. 11.10.08
Noie: No other emissions were deiecied above the sysiem noise floor.

f Measurement Frequency Amp Preamp Gain AvgLim  Average Field Strength Lirnit
Dustance to Antenna D Corr Distance Correct to 3 meters Pk Lun  Peak Field Strength Limt
Analyrer Reading Awg  Awerage Field Strength @ 2m Avg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar MMargin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

8.3.2. RECEIVER ABOVE 1 GHz FOR 40 MHz BANDWIDTH IN THE 2.4 GHz
BAND

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Company: Broadcom
Project # 00112655
Date: 728/

Test Engineer: Chin Pang
Confignration: EUT only
Mode: BX, HT40

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-amplifer26-4DGHz‘ Horn > 18GHz ‘ Limit ‘
|T59: S/N: 3245 @3Im j |T1-I5A_c|ilem3ﬂ[lBAﬂU5Gv | j | j ‘ FCC 15.209 j

Hi Frequency Cables

3' cable 22807700 ‘ 12' cable 22807600 | 20’ cable 22807500 HPF ‘ RejectFilter |  Peal Measurements
REW=VBEW=1MHz
‘ 3" cable 22807700 j ‘ 12" cable 22807600 j ‘ 207 cable 22807500 j j ‘ j Average Measurements
RBW=IMHz; VEW=10Hz

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

525 343 247 438 256
526 337 26.1 -35. 46.1 272
520 325 269 - 46.6 271
492 324 304 -35. 490 322
520 34.1 247 - 433 254
506 350 26.1 -35. 44.1 285
483 322 48.1 320

o

Rev. 111002
Note: Mo other emissions were detecied ahove the sysiem noise floor.

f Measurement Frequency Amp Preamp Gain AvgLim  Average Field Strength Lirnit
Distance to Antenna D Corr Distance Correct to 3 meters PkIlinm Peak Field Strength Limit
Anglyzer Reading bwg Average Field Strength @ 3 m Lyg War Margin v, Average Litnut
Antenna Factor Peakk  Calculated Peak Field Strength Pl Mar MMargin vs. Peak Limit
Cable Loss HPF  High Pass Filter
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REPORT NO: 09U12655-1C DATE: AUGUST 11, 2009
FCC ID: B94SDGOB0991

8.4. WORST-CASE BELOW 1 GHz

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

30-1000MHz Freguency Measurement
Compliance Certification Services, Fremont Sm Chamber
Test Engr: Chin Pang
Date: 072409
Project #: 09U126EE
Company: Broadcom
EUT Dezeription:  802.11 B/G/IV Wlan Module
EUT M/N: BCM23 19WLUSBN4L
Test Targei: FCC 15247
Maode Oper: TX { Worst Case)
f Meamrement Frequency  Amp  Preamp Gain Margin  Margin ws. Limit
Diist Distance to Antenna D' Corr Distance Corvect to 3 meters
Bead  Analyzer Reading Filter  Filter Insert Loss
AF Antenna Factor Corr.  Calrulated Field Strength
CL Cable Loss Limit  Field Strength Limit
f Drist Read AF CL | Amp D Corr! Filter ; Corr. Limit ; Margin i Ant Pol; Det Notes
MH=z {mw) dBuV ; dBim | dB dB dB dE | dBuV/m | dBuVim dB ViH PAQP
Horiz data
151.805 3.0 EE4 1.3 L1 29.3 0.0 0.0 305 43.5 -4l H EP
121802 3.0 £2.2 123 L1 20.3 0.0 0.0 36.3 43.8 -T2 H op
122.007 3.0 £2.2 11.4 1.2 29.0 0.0 0.0 358 43.5 -7 H EP
| 240.009 3.0 £3.0 118 14 : 8.8 0.0 0.0 374 46.0 -8.6 H EP
249,959 3.0 ELT 118 L4 | 28.8 0.0 0.0 36.1 46.0 -0.9 H EP
299.771 3.0 £0.0 13.3 L& 28.8 0.0 0.0 36.1 46.0 -9.9 H EP
432.017 3.0 £3.2 1.6 2.0 204 0.0 0.0 41.3 46.0 -4.7 H EP
432.017 3.0 L8 156 2.0 294 0.0 0.0 300 46.0 -1 H QP
T720.028 3.0 41.2 1%.6 2.6 0.5 0.0 0.0 34.0 46.0 -12.0 H EP
45841 3.0 47.8 1.5 0.5 2%.6 0.0 0.0 0.3 40.0 -10.7 ¥ EP
94.323 3.0 £0.7 8.6 0.9 05 0.0 0.0 30.6 43.5 -12.9 ki EP
240.002 3.0 47.3 118 L4 : 288 0.0 0.0 3L.7 46.0 -14.3 ¥ EP
432.017 3.0 47.7 1.6 2.0 29.4 0.0 0.0 358 46.0 -10.2 ¥ EP
400.330 3.0 41.0 16.8 2.1 20.7 0.0 0.0 30.2 46.0 -1£.8 ¥ FP
£66.182 3.0 44.0 17.8 2.3 29.7 0.0 0.0 344 46.0 -1L.6 ¥ EP
Rev. 1.27.00

Page 90 of 101

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: 09U12655-1C
FCC ID: B94SDGOB0991

DATE: AUGUST 11, 2009

HORIZONTAL PLOT

Measurement Configuration
i Measurement Distance: 3 m Ant. Pol.: Horizontal FCCClassBat3 M
80.0
70.0
60.0 |
g 50.0 = l_
% o T s 4 5
E ey !7\ T | lT 1] | | "
/
20.0 " .
10.0
0.0
-10.0-L
30.00 127.00 22400 321.00 418.00 51500 61200 709.00 806.00  903.00
Res. BW 120 kHz Freq. (MHz) VBW 120 kHz
Project No.: 09U12655

1
1000.00

_ _ _ _ _ _ ]\

VERTICAL PLOT
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9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50
" Decreases with the logarithm of the frequency.
TEST PROCEDURE
ANSI C63.4
RESULTS

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Freq. Reading Closs | Limit EN B Margin Remark

(MHz) | PK (dBuV)| QP (dBuV) [AV (dBuV)| (dB) QP AV |QP(dB)|AV (dB)] L1/L2
0.17 58.15 -- 42.07 0.00 64.77 54.77 -6.62 | -12.70 L1
0.25 54.64 -- 35.40 0.00 61.82 51.82 -7.18 | -16.42 L1
3.88 38.08 -- 23.56 0.00 56.00 46.00 -17.92 | -22.44 L1
0.17 55.75 -- 42.07 0.00 64.77 54.77 -9.02 | -12.70 L2
0.23 50.42 -- 34.61 0.00 62.49 52.49 -12.07 | -17.88 L2
4.01 37.62 -- 21.75 0.00 56.00 46.00 -18.38 | -24.25 L2
6 Worst Data
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LINE 2 RESULTS
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10. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

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

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)

Electric fisld Magnetic fiskd . f :
Frequency range Power density Avaraging time
iMHz) strength strngth ity fam iminutzs)
(A} Limits for OccupationaliZontrolled Exposures
G614 1.63 *(100) 4]
18427 4. 897 *(9007F2) 3]
61.4 0163 1.0 3]
frao0 3]
5 i
{B} Limits for General Population/Uncontrolled Exposure

D134 G614 1.63 *(100) a0
TH-BD 8247 2.19F 180/ a0

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

. Electric fisld Magnetic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i ema) iminutzs)
B0=200 e 275 0.o73 0.2 a0
11500 20
1.0 20

f = frequency in MHz

* = Plane-wave equivalent power density

NoTE 1 7O TABLE 1: Cccupational/controlled limits apply in situations in which persons are exposed as a consequence of their
amployment provided those persons are fulli,' awars of the potential for exposure and can exercise conirol over their sxposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he or she is made aware of the potential for exposure,

NOTE 2 7o TaBLE 1: General populationfuncontrolled exposures applljg.-' in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
gxposure of can nol exercise control over their exposurs.
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IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time

(V/im) (A/m) { Wim? ) {min)

0.003-1 280 2159 6

1-10 280/ f 219 f 6

10-30 28 219/ f 6

20-300 28 0.073 2" 6

3001 500 1.585f%% 0.0042 %5 F1150 6

1 500-15 000 614 0.163 10 B
15 000-150 000 614 0.163 10 616 000 /12
150 000-300 000 0.158f%% 421 x10*f"% 667 x10°F 616 000 /12

* Power density limit 1s applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, f, is in MHz. 5
2. A power density of 10 W/m™ is equivalent to 1 mW./cm™.
30 A magnetic field strength of | A/m corresponds to 1.257 microtesla (')
or 12,57 milligauss imG ).
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EQUATIONS

Power density is given by:

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

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

Distance is given by:

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

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

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

Px = Power of transmitter x

Gx = Numeric gain of antenna x

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

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/m”2
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RESULTS

Band Mode Separation | Output | Antenna | IC Power | FCC Power
Distance Power Gain Density Density
(m) (dBm) (dBi) (W/imA2) | (mW/cm*2)
24 GHz | WLAN 0.20 25.80 2.20 1.26 0.126

CO-LOCATED RESULTS

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

(m) (dBm) (dBi) (%) (Wim”*2) | (mW/cm*”2)
2.4 GHz | Bluetooth -0.46 0.48 100
24 GHz | WLAN 25.80 2.20 100

Combined 0.20 1.26 0.126
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