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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: BROADCOM CORPORATION
190 MATHILDA PLACE
SUNNYVALE, CA 94086, USA

EUT DESCRIPTION: 802.11g/Draft 802.11n Wireless LAN + Bluetooth
PCI-E Mini Card
MODEL.: BCM943225HMB
SERIAL NUMBER: P105
DATE TESTED: APRIL 15 ~ 22, 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. 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. No part of this report may be used to claim product certification, approval,
or endorsement by NVLAP, NIST, or any government agency.

Approved & Released For CCS By: Tested By:
e | /L‘/jz‘v% y@i}m ﬁ
it 7
THU CHAN DEVIN CHANG
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

41. MEASURING INSTRUMENT CALIBRATION

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

4.2. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Power Line Conducted Emission +/- 2.3 dB
Radiated Emission +/- 3.4 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 802.11g/Draft 802.11n Wireless LAN + Bluetooth PCI-E Mini Card.

The radio module is manufactured by Broadcom.

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 22.84 192.31
2412 - 2462 802.11g 26.33 429.54
2412 - 2462 802.11n HT20 28.14 651.63
2422 - 2452 802.11n HT40 26.72 469.89

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes 802.11bgn WLAN antennas, with the maximum gain of 3.9dBi, and both
antennas of black cables connected to both main and aux ports.

Antennas combinations for 2x2 (CCD) modes test

Main Port | Aux Port 10*(ant 10*log[10”(ant
Frequency Antennas Antenna | Antenna | 10*(Ant | 10*(Ant main/10)+ main/10)+
Band comnbination Gain Gain Main /10) | Aux/10) | 10*(ant aux/10) | 10”*(ant aux/10)] (dBi)
2.4 GHz 802.11abgn WLAN 3.90 3.90 2.455 2.455 4.909 6.91

HT20 & HT40 |Antenna

5.4. SOFTWARE AND FIRMWARE

The test utility software used during testing was wl_tool, rev. 5.1.2600.
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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 Modulation Coding Schemes of MCS
Index 0.

All final tests in the 802.11n HT40 mode were made at Modulation Coding Schemes of MCS
Index 0.

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

Investigation that the Power Spectral Density and Conducted Spurious as measured through a
combiner with both chains operating simultaneously is worst case.
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5.6.

DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST

Description | Manufacturer Model Serial Number FCC ID
Laptop PC Dell Inspiron 630m 814C40100252200122KS00 DoC
AC Adapter Dell LAB5NS0-00 | CN-ODF263-71615-6B2-4ADF DoC
1/0 CABLES
I/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 1 AC Unshielded 1.8 m N/A
2 DC 1 DC Unshielded 1.8 m | Ferrite on laptop's end
TEST SETUP

The EUT is connected to a host laptop computer via Express card to MiniPCI-E adapter board
during the test. Test software exercised the radio card.
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SETUP DIAGRAM

AC Adapter

I
il

——_1

AC Mains
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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 C00945 04/22/10
Spectrum Analyzer, 26.5 GHz |Agilent/HP E4440A C01161 08/06/09
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C00996 11/14/09
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 12/01/09
RF Filter Section, 2.9 GHz Agilent / HP 85420E C00958 09/19/09
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 12/16/09
Antenna, Bilog, 2 GHz Sunol Sciences |JB1 C01011 02/11/10
Peak Power Meter Boonton 4541 N/A 01/15/10
Peak / Average Power Sensor |Boonton 57318 N/A 02/02/10
Peak Power Meter Agilent / HP E4416A C00963 12/04/09
Peak / Average Power Sensor |Agilent / HP E9327A C00964 12/07/09
2.4 - 2.5 Reject Filter Micro Tronics BRM50702 N/A N/A

EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 08/06/09
LISN, 30 MHz FCC LISN-50/250-25-2 N02625 10/29/09
LISN, 10 kHz ~ 30 MHz Solar 8012-50-R-24-BNC  |N02481 10/29/09
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7. ANTENNA PORT TEST RESULTS

71.

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 8.07 0.5
Middle 2437 8.07 0.5
High 2462 8.07 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

He Agilent 09:31:33 Apr 21,2009

R T

Frag/Channel

Ref 20 dBm

Atten 20 B

A Mkr1 8.07 MHz
0.54 dB

#Peak

Center Freq
241200000 GHz
Start Freq
239700000 GHz
Stop Freq
242700000 GHz

CF Step
3.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

FTun
Swp

Center 2.412 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 30 MHz
#Sweep 100 ms (1001 pts)

Signal Track
On Off

—

6 dB BANDWIDTH MID CH

He Agilent 09:41:02 Apr21, 2009

T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Mkrl 807 MHz
0.22 dB

#Peak
Log

10
dB/

Offst
17

B
DI

Center Freq
243700000 GHz
Start Freq
242200000 GHz
Stop Freq
245200000 GHz

5.0

dBm

LghAv

Auto

CF Step
3.00000000 MHz

tilan|

V1 s2
S3 FC

off):

Freq Offset
0.00000000 Hz

FTun
Swp

On

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 30 MHz
#Sweep 100 ms (1001 pts)

Signal Track

—

Off
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6 dB BANDWIDTH HIGH CH

W Agilent 09:56:55 Apr21, 2009 T |Freg/Channel

A kel 807 MHz Center F
enter Fred
Ref 20 dBm Atten 20 dB 07848 I sgonnnn GHz
#Peak
Log
Start Freq
2.44700000 GHz

Stop Freq
2.47700000 GHz

5.0
dBm ) CF Step

3.00000000 MHz
LgAv Auta Man|

V1 s2 Freq Offset
S3 FC 000000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 2.462 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 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 10.0151
Middle 2437 10.0078
High 2462 10.1115
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99% BANDWIDTH

99% BANDWI

- Agilent 09:32:13

DTH LOW CH

Apr 21,2009

R T

|FrequhanneI |

Ch Freg

2.412 GHz

Trig  Free

Occupied Bandwidth

I Center Freq
2.41200000 GHz

| Start Frag

Ref 20 dBm

Atten 20 dB

238700000 GHz

#Samp

Stop Freq

Log

2.43700000 GHz

10

dB/

CF Step

5.00000000 MHz

Auto hdan|

Freq Offset

Center 2.412 00 GHz
#Res BW 110 kHz

#VBW 330 kHz

Span 50 MHz

#Sweep 100 ms (1001 pts)

0.00000000 Hz

Transmit Freq Errar
w dB Bandwidth

Occupied Bandwidth

Oec BWW % Pwr
% dB

10.0151 MHz

4898 kHz
12.980 MHz*

99.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH MID CH

H Agilent 09:41:50

Apr 21, 2009

R T

|FrquChanneI |

Ch Freg

2437 GHz

Trig  Free

Occupied Bandwidth

Center Freq
243700000 GHz

| Start Freqg

Ref 20 dBm

Atten 20 dB

241200000 GHz

#Samp|

Stop Freg

Log

2.46200000 GHz

10

dB/

Offst

17
B

CF Step
5.00000000 tMHz
Auto JET

Freq Offset

Center 2.437 00 GHz
#Res BW 110 kHz

#VBW 330 kHz

Span 50 MHz

#Sweep 100 ms (1001 pts)

0.00000000 Hz

Transmit Freg Errar
w dB Bandwidth

Occupied Bandwidth

Occ BW % Puwr
¥ dB

10.0078 MHz

-134.100 kHz
12,869 MHz*

99.00 %
-26.00 dB

Signal Track

On off
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99% BANDWIDTH HIGH CH
W Agilent 09:57:21 Apr21, 2009 T |FrequhanneI |

I I
ChFreq  2.482 GHz Tig_Free | %SSEBDFE;QZ
Oceupied Bandwidth I |
| Start Freq
243700000 GHz
Ref 20 dBm Atten 20 (B

#Samp Stop Freq
245700000 5Hz

CF Step
5.00000000 fWHz
Auto Man|

Freq Offset

' 0.00000000 Hz

Center 2.462 00 GHz Span 50 MHz
#Res BW 110 kHz #WBW 330 kHz #Sweep 100 ms (1001 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Puwr 93.00 % [llon off

10.1115 MHz xdB  -26.00dB

Transmit Freq Error -47.071 kHz
 dB Bandwidth 12.052 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 power meter.

RESULTS

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

Channel Frequency | Peak Power Meter Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2412 22.73 30 -7.27
Middle 2437 22.84 30 -7.16
High 2462 22.74 30 -7.26
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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 -1.89 8 -9.89
Middle 2437 -2.12 8 -10.12
High 2462 -1.01 8 -9.01
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

POWER SPECTRAL DENSITY

PSD LOW CH

He Agilent 09:37:44 Apr 21,2009

T

Frag/Channel

Ref 20 dBm Atten 20 B

Mkr1 2.413 768 1 GHz
-1.89 dBm

#Peak

Center Freq
241372000 GHz
Start Freq

2 41357000 GHz
Stop Freq

2 41387000 GHz

CF Step
30.0000000 kHz
Auto Man|

Swp

Center 2.413 720 0 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 300 kHz |
#Sweep 100 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

PSD MID CH

He Agilent 09:50:51 Apr 21, 2009

T

Peak Search

Ref 20 dBm Atten 20 dB

Mkr1 2.438 768 3 GHz
-2.12 dBm

#Peak
Log

10
dB/

Offst
17

B
DI

‘ Mext Pealk

Next Pk Right

‘ Mext Pk Left

8.0
dBm

LghAv

‘ hin Search

W1 52
S3 FS

off):

=50k

Swp

Center 2.438 880 0 GHz

#Res BW 3 kHz #VBW 10 kHz

Span 300 kHz ’
#Sweep 100 s (1001 pts)

Pk-Plk Search

‘ Wikr © CF
hlore
1of2
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

PSD HIGH CH

W Agilent 10:04:48 Apr21, 2009 T |Freg/Channel

Mkr1 2.462 986 4 GHz Corter F
K enter Fred
Elef 20 dBm Atten 20 B 1.01 dBm 2 45252000 GHz
#Peak
Log
Start Freq
245477000 GHz

Stop Freq
2.46307000 GHz

8.0
dBm CF Step

30.0000000 kHz
LgAv Auto Ilan|

W1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): :
50k Signal Track
On Off

Swp

Center 2.462 920 0 GHz Span 300 kHz | ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (1001 pts)
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

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: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

s Agilent 09:38:10 Apr 21,2009 T _|FregiChannel

Mkr1 2.411 50 GHz Corter F
ener Fred
Bef ?0 dBm Atten 20 dB 10.60 dBm 5 ANOOO000 GHe
#Peak
Log
10 Start Freq
dB/ 237500000 GHz
Stop Freq
242500000 GHz
9.4

;Iém CF Step
5.00000000 fHz
LgAv Auto Mlan

V1 S2 Freq Offset
S3 FC Ly, 0.00000000 Hz

aff): )
ETun Signal Track
On Off

Swp

Center 2.400 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (1001 pts)

LOW CH SPURIOUS

- Agilent 09:38:38 Apr21, 2009 T |FregiChannel

Mkr1 7.224 GHz Conter F

) enter Freq
Ref 20 dBm Atten 20 dB 3083 dBm_ | 12 0150000 GHz

#Peak
Start Freq
30.0000000 MHz
Stop Freq
260000000 GHz

9.4

;Iém CF Step
255700000 GHz
LghAv Auto Man

V1 s2 Freq Offset
53 Fc - » T P Ll T PRI DDDDDDDDD Hz

affy: :
ETun Signal Track
On off

Swp

Center 13.015 GHz Span 2597 GHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

He Agilent 09:52:53 Apr 21,2009

T

Ref 20 dBm

Atten 20 B

Mkr1 2.436 50 GHz
11.16 dBm

#Peak

Clear \Write

Max Hold

flin Hold

FTun
Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (1001 pts)

MID CH SPURIOUS

He Agilent 09:53:42 Apr 21, 2009

T

Freg/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 7.302 GHz
-31.64 dBm

#Peak
Log

10
dB/

Offst
17

B
DI

Center Freq
13.0150000 GHz
Start Freq
300000000 MHz
Stop Freq
26.0000000 GHz

8.8
dBm

LghAv

CF Step
255700000 GHz
Auto Man

V1 s2
S3 FC

off):
FTun

Swp

Center 13.015 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 25.97 GHz |
Sweep 2.482 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

He Agilent 10:06:12 Apr 21,2009

T

Frag/Channel

Ref 20 dBm

Atten 20 B

Mkr1 2.462 50 GHz
11.10 dBm

#Peak

Center Freq
2 48350000 GHz
Start Freq

2 45850000 GHz
Stop Freq

2 A0850000 GHz

CF Step
5.00000000 fWHz
Auto Man|

FTun

Swp

Center 2.483 50 GHz
#Res BW 100 kHz

Span 50 MHz

#WBW 300 kHz Sweep 4.8 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CH SPURIOUS

# Agilent 10:07:03 Apr 21, 2009

T

Peak Search

Ref 20 dBm

Atten 20 dB

Mkr1 7.380 GHz
-31.26 dBm

#Peak
Log

10
dB/

Offst
17

B
DI

‘ Mext Pealk
‘ MNext Pk Right
‘ Mext Pk Left

8.9
dBm

LghAv

‘ hin Search

V1 s2
S3 FC

off):

FTun
Swp

Center 13.015 GHz
#Res BW 100 kHz

Span 25.97 GHz |

#VBW 300 kHz Sweep 2.482 s (1001 pts)

Pk-Plk Search

‘ Wikr © CF
hlore
1of2

Page 25 of 122

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4031B
FAX: (510) 661-0888

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



REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

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 12.63 0.5
Middle 2437 12.63 0.5
High 2462 13.83 0.5
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

- Agilent 11:04:32 Apr21,2009 T [Freg/Channel

A Mkrl 12,63 MHz Certer F

Ref 20 dBm Atten 20 dB 0.51 dB ener Fred

#Peak 241200000 GHz

Start Freq

239700000 GHz

Stop Freq

2.42700000 GHz
CF Step

=0l 3.00000000 MHzZ
Auto Man|

Freq Offset

0.00000000 Hz

ETun Signal Track
Swp On off

Center 2.412 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)

6 dB BANDWIDTH MID CH

- Agilent 10:38:01 Apr21, 2009 T |FregiChannel

& Mkrl 1263 MHz Contor F

Ref 20 dBm Atten 20 dB 0.01 dB enLsr Freq
APk | 2.43700000 GHz
Log

10 9 Start Freq
dB/ 2.42200000 GHz
Offst

17

dB Stop Freq
o1 2.45200000 GHz

6.6
dBm CF Step

3.00000000 MHz
LgAv Auto Man|

V1 s2 Freq Offset
53 FC 0.00000000 Hz

affy: :
ETun Signal Track
Swp On Off

Center 2.437 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

6 dB BANDWIDTH HIGH CH

W Agilent 10:50:27 Apr21, 2009 T |Freg/Channel

& Mkrl 13.83 MHz Conter F
Ref 20 dBm Atten 20 dB -1.23 dB enter Freq
#Peak 2.46200000 GHz
Log
Start Freq
o 244700000 GHz

Stop Freq
2.47700000 GHz

1.9
dBm CF Step

Tl 3.00000000 hMHz
LgAv Auto Ilan|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 2.462 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

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 16.2234
Middle 2437 16.3700
High 2462 16.3264
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

99% BANDWIDTH

99% BANDWIDTH LOW CH

He Agilent 10:28:27 Apr 21,2009

T |FrequhanneI |

Ch Freq 2.412 GHz

Oceupied Bandwidth

- I Center Freq
Tl”g FTE ‘2.41200000 GHz

Ref 20 dBm Atten 20 dB

| Start Freq
238700000 GHz

#Samp

Stop Freq

Log

2.43700000 GHz

10

dB/

CF Step

5.00000000 fWHz
gll|Auta Man|

Freq Offset

Center 2.412 00 GHz

#Res BW 180 kHz #VBW 560 kHz

#Sweep 100 ms (1001 pts)

Span 50 MHz 0.00000000 - Hz

Occupied Bandwidth
16.2234 MHz

-45.3459 kHz
17.621 MHz"

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

Signal Track
99.00 % |||on off

-26.00 dB

99% BANDWIDTH MID CH

# Agilent 10:38:36 Apr 21, 2009

T |Fre§fChanneI |

Ch Freg 2437 GHz

Center Freq

Trig Free fl 5 y5700000 GHz

Occupied Bandwidth

| Start Freq

Ref 20 dBm Atten 20 dB

241200000 GHz

#Samp) |

Stop Freq

<l

245200000 GHz

CF Step
500000000 MHz
T At Iar|

i Freq Offset

Center 2.437 00 GHz

#Res BW 180 kHz #VBW 560 kHz

#Sweep 100 ms (1001 pts)

Span 50 MHz 0.00000000 Hz

Occupied Bandwidth
16.3700 MHz

Do BYW % Pwr
w dB

Signal Track
22.00 % on Qff

-26.00 dB

Transmit Freq Errar
 dB Bandwidth

-10.846 kHz
17.898 MHz"
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

99% BANDWIDTH HIGH CH
W Agilent 10:50:51 Apr21, 2009 T |FrequhanneI |

I I
ChFreq  2.482 GHz Tig_Free | %SSEBDFE;QZ
Oceupied Bandwidth I |
| Start Freq
243700000 GHz
Ref 20 dBm Atten 20 (B

#Samp | Stop Freq
[ 245700000 5Hz

2

CF Step
5.00000000 fWHz
||Auta Man|

Freq Offset
0.00000000 Hz

Center 2.462 00 GHz Span 50 MHz
#Res BW 180 kHz #WBW 560 kHz #Sweep 100 ms (1001 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Puwr 93.00 % [llon off

16.3264 MHz xdB  -26.00dB

Transmit Freq Error -588.679 Hz
 dB Bandwidth 18.156 MHz*
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

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 power meter.

RESULTS

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

Channel | Frequency | Peak Power Meter Limit Margin
Reading

(MHz) (dBm) (dBm) (dB)

Low 2412 25.81 30 -4.19
Low 2417 26.12 30 -3.88
Middle 2437 26.33 30 -3.67
High 2457 26.09 30 -3.91
High 2462 25.58 30 -4.42
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

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 -4.34 8 -12.34
Middle 2437 -3.04 8 -11.04
High 2462 -5.52 8 -13.52
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

POWER SPECTRAL DENSITY

PSD LOW CH

- Agllent 10:32:16 Apr 21,2009 T |EregiChannel

Mkr1 2.411 416 9 GHz Center E

4 34 enter Fred

Bef ?0 dBm Atten 20 B 4.34 dBm 5 41134000 GHz
#Peak

Start Freq

241119000 GHz

Stop Freq

241149000 GHz

CF Step
30.0000000 kHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Center 2.411 340 0 GHz Span 300 kHz | ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (1001 pts)

PSD MID CH

@ Agilent 10:44:37 Apr21,2009 T |FregiChannel

Mkr1 2.435 445 1 GHz Corter F

3 0 enter -red
Bef ?0 dBm Atten 20 dB 3.04 dBm 3 4340000 CHz
#Peak
Log
10 Start Freq
B/ 243525000 GHz
Offst
17
(IB LA S TR TN e 0 IR L Stop Freq
oI 243555000 GHz

8.0
dBm CF Step

30.0000000 kHz
LgAv Auto Man

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): :
=50k Signal Track
Swp On 8

Center 2.435 400 0 GHz Span 300 kHz ‘
#Res BW 3 kHz ZWBW 10 kHz #Sweep 100 s (1001 pts)
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

PSD HIGH CH

W Agilent 10:55:14 Apr21, 2009 T |Freg/Channel

Mkr1 2.461039 3 GHz Corter F
enter Fred
Bef ?0 dBm Atten 20 B 5.52 dBm 2 45115000 GHz
#Peak
Log
Start Freq
2.45101000 GHz

Stop Freq
2.46131000 GHz

8.0
dBm CF Step

30.0000000 kHz
LgAv Auto Ilan|

W1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): :
50k Signal Track
On Off

Swp

Center 2.461 160 0 GHz Span 300 kHz | ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (1001 pts)
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

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.

RESULTS
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

e Agilent 10:33:33 Apr21, 2009 T |Freg/Channel

Mki1 2.411 00 GHz Cortor F
enter Fred
E;Liﬂ dBm Atten 20 dB 1011 dBm_Jf - 40000000 GHz
Start Frag
237500000 GHz
Stop Freq
242500000 GHz

CF Step
5.00000000 MHz
LgAv Auto tulan|

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track

Swp On Off

Center 2.400 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (1001 pts)

LOW CH SPURIOUS
o Agilent 10:34:51 Apr 21, 2009 T |Freq/Channgl

Mkr1 7.250 GHz

Center Freq
Ref 20 dB Atten 20 dB 38.18 dB
“Poak [ e M 13 0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

CF Step
259700000 GHz
Auto I

JET
Freq Offset
0.00000000 Hz
ETun Signal Track
Swp On Cff
Center 13.015 GHz Span 25.97 GHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

He Agilent 10:46:24 Apr 21,2009

T

Ref 20 dBm

Atten 20 B

Mkr1 2.436 20 GHz
9.91 dBm

#Peak

Clear \Write

Max Hold

dBm

LgAv

flin Hold

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 (1001 pts)

MID CH SPURIOUS

He Agilent 10:47:40 Apr 21, 2009

T

Freg/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 7.302 GHz
-35.30 dBm

#Peak
Log

10
dB/

Offst
17
B

DI

Center Freq
13.0150000 GHz
Start Freq
300000000 MHz
Stop Freq
26.0000000 GHz

-10.1
dBm

LghAv

CF Step
255700000 GHz
Auto Man

V1 s2
S3 FC

AR
off):

FTun

Swp

Center 13.015 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 25.97 GHz |
Sweep 2.482 s (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

Page 38 of 122

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4031B
FAX: (510) 661-0888

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



REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

Fe Agilent 10:56:39 Apr 21,2009

T

Frag/Channel

Ref 20 dBm Atten 20 B

Mkr1 2.461 50 GHz
7.75 dBm

#Peak

Center Freq
2 48350000 GHz
Start Freq

2 45850000 GHz
Stop Freq

2 A0850000 GHz

dBm

LgAv

CF Step
5.00000000 fWHz
Auto Man|

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 (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—

HIGH CH SPURIOUS

H Agilent 10:58:55 Apr21, 2009

T

Freg/Channel

Ref 20 dBm Atten 20 dB

Mkr1 7.380 GHz
-39.04 dBm

#Peak
Log

10
dB/

Offst
17

B
DI

Center Freq
13.0150000 GHz
Start Freq
300000000 MHz
Stop Freq
26.0000000 GHz

-12.2
dBm

LghAv

Auto

CF Step
2 89700000 GHz

tilan|

V1 s2
S3 FC

off):

Freq Offset
0.00000000 Hz

FTun
Swp

On

Center 13.015 GHz
#Res BW 100 kHz

#VBW 300 kHz

Signal Track

Span 25.97 GHz ‘
Sweep 2.482 s (1001 pts)

Off
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

7.3.

802.11n 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 Chain 1 Chain 2 Minimum Limit
6 dB BW | 6 dB BW
(MHz) (MHz) (MHz) (MHz)
Low 2412 13.86 12.6 0.5
Middle 2437 15.06 16.53 0.5
High 2462 15.06 16.56 0.5
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

6 dB BANDWIDTH, CHAIN 1

6 dB BANDWIDTH LOW CH, CHAIN 1

we Agilent 13:39:29 Apr 21, 2009 T |Freg/Channel

A& MErT 13.86 MHz Contor F

ener Fred

Ref 20 dBm Atten 20 dB -1.72 dB
#Pazk 241200000 GHz
Start Freq
239700000 GHz
Stop Freq
242700000 GHz

0.0

(I.Bm CF Step
3.00000000 hHz
LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
On Off

Swp

Center 2.412 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)

6 dB BANDWIDTH MID CH, CHAIN 1
W Agilent 14:21:46 Apr21, 2009 T
& Mkrl 15.08 MHz

Ref 20 dBm Atten 20 dB -0.58 dB
#Feak

Clear Write

hlax Hold

tin Hold

FTun
Swp

Center 2.437 00 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

6 dB BANDWIDTH HIGH CH, CHAIN 1
e Agilent 14:31:22 Apr21,2009 T
& Mkrl 1505 MHz

Ref 20 dBm Atten 20 B 1.11 dB
#Peak

Log

Clear \Write

Max Hold

0.7
dBm

LgAv

flin Hold

V1 s2
S3 FC

off):
FTun
Swp

Center 2.462 00 GHz Span 30 MHz
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

6 dB BANDWIDTH, CHAIN 2

6 dB BANDWIDTH LOW CH, CHAIN 2
He Agilent 13:45:42 Apr 21,2009 T

A Mkr1 1260 MHz

Ref 20 dBm Atten 20 B -0.03 dB
#Peak

Clear \Write

Max Hold

flin Hold

FTun
Swp

Center 2.412 00 GHz Span 30 MHz
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)

6 dB BANDWIDTH MID CH, CHAIN 2
o Agilent 14:13:53 Apr21, 2009 T [FreqiChannel

& Mkrl 1653 MHz Contor F

Ref 20 dBm Atten 20 dB 0.21 dB enter Freq
APk 2.43700000 GHz
Log

10 Start Freq
dB/ 2.42200000 GHz
Offst

17

dB Stop Freq
o1 2.45200000 GHz

24
dBm CF Step

3.00000000 MHz

LghAv Auto Man

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
On off

Swp

Center 2.437 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

6 dB BANDWIDTH HIGH CH, CHAIN 2

W Agilent 14:36:32 Apr21, 2009 T |Freg/Channel

& Mkrl 16.56 MHz Cortor F
Ref 20 dBm Atten 20 dB -0.10 dB enter Freq
#Peak 245200000 GHz
Log
Start Freq
AR 244700000 GHz

Stop Freq
2.47700000 GHz

3.1
dBm N CF Step

3.00000000 MHz
LgAv Auto Ilan|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 2.462 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

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 Chain 1 Chain 2
99% Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2412 17.5362 17.5200
Middle 2437 17.4484 17.7235
High 2462 17.2917 17.3620
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

99% BANDWIDTH, CHAIN 1

99% BANDWIDTH LOW CH, CHAIN 1
- Agilent 13:40:08 Apr 21, 2009 T |Freq,‘(:hanne| .

l I
ChFreq  2.412 GHz Tig_Free | %SSEBDFE;QZ
Oceupied Bandwidth I |
| Start Freq
238700000 GHz
Ref 20 dBm Atten 20 (B
#Samp Stop Freq
Log 2.43700000 GHz
¥
10 HI U PRIV LY 1 T O ) L H
dB/ CF Step
5.00000000 MHz
[ el AT PN QR [l Auto Mar|

I | Freq Offset

Center 2.412 00 GHz Span 50 MHz || 000000000 Hz
#Res BW 180 kHz #WBW 560 kHz #Sweep 100 ms (1001 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Puwr 93.00 % [llon off

17.5362 MHz xdB  -26.00dB

Transmit Freq Error 3.860 kHz
 dB Bandwidth 18.247 MHz*

99% BANDWIDTH MID CH, CHAIN 1
W Agilent 14:23:16 Apr21, 2009 T |Fre§f(:hannel |

Center Freq

ChFreg 2437 GHz Trig Free fl 5 y5700000 GHz

Occupied Bandwidth I |

| Start Freq
2.41200000 GHz

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
245200000 GHz

<

CF Step
5.00000000 MHz
R fAuto Man

| Freq Offset

Center 2.437 00 GHz Span 50 MHz || 200000000 Hz
#Res BW 200 kHz #VBW 560 kHz #Sweep 100 ms (1001 pts)

; . Signal Track
Occupied Bandwidth Qo BW % Pwr 89.00 % |llon off

17.4484 MHz xdB 2600 dB

Transmit Freq Errar 18.538 kHz
x dB Bandwidth 18.146 MHz*
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

99% BANDWIDTH HIGH CH, CHAIN 1
- Agilent 14:32:25 Apr 21, 2009 T |FrequhanneI |

I I
ChFreq  2.482 GHz Tig_Free | %SSEBDFE;QZ
Oceupied Bandwidth I |
| Start Freq
243700000 GHz
Ref 20 dBm Atten 20 (B

#Samp Stop Freq
245700000 5Hz

CF Step
500000000 hHz
[, MAuto Ilan|

Freq Offset
0.00000000 Hz

&

Center 2.462 00 GHz Span 50 MHz
#Res BW 200 kHz #WBW 560 kHz #Sweep 100 ms (1001 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Puwr 93.00 % [llon off

17.2917 MHz xdB  -26.00dB

Transmit Freq Error 358.818 kHz
 dB Bandwidth 18.244 MHz*
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

99% BANDWIDTH, CHAIN 2

99% BANDWIDTH LOW CH, CHAIN 2
- Agilent 13:46:37 Apr 21, 2009 T |FrequhanneI |
|

Ch Freq 2.412 GHz Trig  Free I

Oceupied Bandwidth I

Center Freq
241200000 GHz

| Start Freq
238700000 GHz

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
Log 243700000 5Hz
10 Sd

" oo

5.00000000 hMHz
uto

| Freq Offset
Center 2.412 00 GHz Span 50 MHz || 000000000 Hz
#Res BW 200 kHz #WBW 560 kHz #Sweep 100 ms (1001 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Puwr 93.00 % [llon off

17.5200 MHz xdB  -26.00dB

Transmit Freq Error -10.731 kHz
 dB Bandwidth 18.445 MHz*

99% BANDWIDTH MID CH, CHAIN 2
W Agilent 14:14:39 Apr21, 2009 T |Fre§f(:hannel |

Center Freq

ChFreg 2437 GHz Trig Free fl 5 y5700000 GHz

Occupied Bandwidth I |

| Start Freq
2.41200000 GHz

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
245200000 GHz

j CF Step
HVTEE] 5.00000000 MHZ
_] Auto Man

Freq Offset

Center 2.437 00 GHz Span 50 MHz || 200000000 Hz
#Res BW 200 kHz #VBW 620 kHz #Sweep 100 ms (1001 pts)

Rty

; . Signal Track
Occupied Bandwidth Qo BW % Pwr 89.00 % |llon off

17.7235 MHz xdB 260048

Transmit Freq Errar -26.865 kHz
x dB Bandwidth 24.720 MHz*
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

99% BANDWIDTH HIGH CH, CHAIN 2
- Agilent 14:37:53 Apr 21, 2009 T |FrequhanneI |

I I
ChFreq  2.482 GHz Tig_Free | %SSEBDFE;QZ
Oceupied Bandwidth I |
| Start Freq
243700000 GHz
Ref 20 dBm Atten 20 (B

#Samp Stop Freq
245700000 5Hz

CF Step
5.00000000 fWHz
LlllAuta Man|

' i Freq Offset

Center 2.162 00 GHz Span 50 MHz || 000000000 Hz

#Res BW 200 kHz #WBW 560 kHz #Sweep 100 ms (1001 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Puwr 93.00 % [llon off

17.3620 MHz xdB  -26.00dB

Transmit Freq Error 12.357 kHz
 dB Bandwidth 18.160 MHz*
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

7.3.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The maximum antenna gain is equal to 6.91 dBi, therefore the limit is 29.09 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

Channel | Frequency | Limit | Chain1 | Chain2 | Total | Margin
Power Power | Power
(MHz) (dBm) | (dBm) (dBm) | (dBm) | (dB)

Low 2412 29.09 24.73 24.09 2743 | -1.66
Low 2417 29.09 25.09 24.53 2783 | -1.26
Mid 2437 29.09 25.44 24.80 28.14 | -0.95
High 2457 29.09 25.12 24.37 27.77 | -1.32
High 2462 29.09 24.64 24.04 27.36 | -1.73
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

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 PSD with Combiner Limit | Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 -4.46 8 -12.46
Middle 2437 0.85 8 -7.15
High 2462 -4.45 8 -12.45
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

POWER SPECTRAL DENSITY, WITH COMBINER

PSD LOW CH, WITH COMBINER

- Agilent 16:40:17 Apr21,2009 T [Freg/Channel

Mkr1 2.412 242 9 GHz Center E

4 enter Fred

Bef ?0 dBm Atten 20 B 4.46 dBm 5 41798000 GHz
#Peak

Start Freq

241213000 GHz

Stop Freq

2.41243000 GHz

CF Step
30.0000000 kHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Center 2.412 280 0 GHz Span 300 kHz | ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (1001 pts)

PSD MID CH, WITH COMBINER

@ Agilent 18:43:22 Apr21,2009 T |FregiChannel

Mkr1 2.437 248 5 GHz Corter F

enter -red
Bef ?0 dBm Atten 20 dB 0.85 dBm 3 437000 GHz
#Peak
Log
10 Start Freq
B/ 243711000 GHz
Offst
17
JB Stop Freq
oI 243741000 GHz

8.0
dBm CF Step

30.0000000 kHz
LgAv Auto Man

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): :
=50k Signal Track
Swp On 8

Center 2.437 260 0 GHz Span 300 kHz ‘
#Res BW 3 kHz ZWBW 10 kHz #Sweep 100 s (1001 pts)
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

PSD HIGH CH, WITH COMBINER

W Agilent 16:55:38 Apr21, 2009 T |Freg/Channel

Mkr1 2.462 244 8 GHz Corter F
4 enter Fred
Bef ?0 dBm Atten 20 B 4.45 dBm 5 45724000 GHz
#Peak
Log
Start Freq
245200000 GHz

Stop Freq
2.46239000 GHz

8.0
dBm CF Step

30.0000000 kHz
LgAv Auto Ilan|

W1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): :
50k Signal Track
On Off

Swp

Center 2.462 240 0 GHz Span 300 kHz | ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (1001 pts)
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

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.

RESULTS
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

SPURIOUS EMISSIONS WITH COMBINER

LOW CH BANDEDGE, WITH COMBINER

e Agilent 16:43:34 Apr21, 2009 T |Freg/Channel

Mkr1 2.416 95 GHz Conter F

enter Freq

Ref 20 dBm Atten 20 dB .21 dBm_|1  4ooonooo Gz
#Peak

Start Frag

237500000 GHz

Stop Freq

242500000 GHz

;IBl.n SF Step
ptlLgh! i 5.00000000 MHz
LgAv Auto Ilan

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On Off

Center 2.400 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (1001 pts)

LOW CH SPURIOUS, WITH COMBINER

o Agilent 16:44:12 Apr 21, 2009 Freg/Channel

Center Freq
Ref 20 dB Atten 20 (B
#F?eak( = R 13.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

(IB;II CF Step
288700000 GHz
Lghv Auto han|

V1 s2 Freq Offset

$3 FC : 2 Kol 0.00000000 Hz

a
aff): .
ETun Signal Track
Swp On Cff
I

Center 13.015 GHz Span 25.97 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

MID CH REFERENCE, WITH COMBINER

s Agilent 16:50:38 Apr21,2003 T [Freg/Channel

Mkr1 2.439 50 GHz

E{ef 20 dBm Atten 20 dB 12.45 dBm 2_%?35%55 E%quz

#Peak |
o]

Start Freq

241200000 GHz

Stop Freq

245200000 GHz

75 [T
dBm CF Step
5.00000000 hHz

LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

off): .
ETun Signal Track
Swp On off

Center 2.437 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (1001 pts)

MID CH SPURIOUS, WITH COMBINER

W Agilent 16:52:05 Apr 21, 2009 T |Freq/Channgl

Wkt 7.302 Gz |7
enter Fred
Ref 20 dBm Atten 20 dB MI7dBm o s0000 GHz

#Peak

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

CF Step
288700000 GHz
Auto Mdan|

Freq Offset
000000000 Hz

Signal Track

FTun
On

Swp

Center 13.015 GHz Span 25.97 GHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

HIGH CH BANDEDGE, WITH COMBINER

v Agilent 16:57:25 Apr 21, 2009 T |Freg/Channel

Mkr1 2.467 00 GHz Center F

enter Freq

Ref 20 dBm Atten 20 dB 6.0 dBm_I1 - 48350000 GHz
#Peak

Start Freq

245850000 GHz

Stop Freq

250850000 GHz

(IB;II P
5.00000000 hHz
LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

a(f): .
ETun Signal Track

On Off

Swp

Center 2.483 50 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (1001 pts)

HIGH CH SPURIOUS, WITH COMBINER

W Agilent 16:58:27 Apr 21, 2009 Freg/Channel

Center Freq

Ref 20 dBm Atten 20 dB 13.0150000 GHz

#Peak

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

CF Step
259700000 GHz

dBm
LgAv

V1 S2 Freq Offset
S3 FC - " T 0.00000000 Hz

af): .
ETun Signal Track

On

Swp

Center 13.015 GHz Span 25.97 GHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

7.4,

802.11n 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 Chain 1 Chain 2 Minimum Limit
6 dB BW | 6 dB BW
(MHz) (MHz) (MHz) (MHz)
Low 2422 30.06 36.3 0.5
Middle 2437 25.32 36.3 0.5
High 2452 25.32 36.3 0.5
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

6 dB BANDWIDTH, CHAIN 1

6 dB BANDWIDTH LOW CH, CHAIN 1
He Agilent 14:50:53 Apr 21,2009 T
& Mkrl 30,05 MHz

Ref 20 dBm Atten 20 B 0.45 dB
#Peak

Clear \Write

Max Hold

flin Hold

FTun
Swp

Center 2.422 00 GHz Span 60 MHz
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)

6 dB BANDWIDTH MID CH, CHAIN 1

He Agilent 15:01:27 Apr21, 2009 T

& hikel 2532 MHz
Ref 20 dBm Atten 20 dB 0.93 dB
#Peak
Log
10
B/
Offst
17
dB Max Hold
Dl
-1.0
dBm

LghAv

Clear Write

tin Hold

V1 s2
S3 FC

off):
FTun
Swp

Center 2.437 00 GHz Span 60 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

6 dB BANDWIDTH HIGH CH, CHAIN 1

W Agilent 15:31:51 Apr21, 2009 T |Freg/Channel

A& MErT 2532 MHz Center E
Ref 20 dBm Atten 20 B -1.63 dB enter Fredg
#Peak 2.45200000 GHz
Log
Start Freg
242200000 GHz

Stop Freq
2.48200000 GHz

3.2
dBm CF Step

5.00000000 MHz
LgAv Auto Ilan|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 2.452 00 GHz Span 60 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

6 dB BANDWIDTH, CHAIN 2

6 dB BANDWIDTH LOW CH, CHAIN 2

He Agilent 14:43:51 Apr21,2009

T

Frag/Channel

Ref 20 dBm Atten 20 B

A Mkrl 36,30 MHz
0.44 dB

#Peak

Center Freq
242200000 GHz
Start Freq
239200000 GHz
Stop Freq
245200000 GHz

CF Step
£.00000000 hHz
Auto Man|

FTun
Swp

Center 2.422 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 60 MHz

#Sweep 100 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On

6 dB BANDWIDTH MID CH, CHAIN 2

He Agilent 15:06:23 Apr 21, 2009

T

Freg/Channel

Ref 20 dBm Atten 20 dB

A Mkrl 3630 MHz
-0.28 dB

#Peak
Log

10
dB/

Offst
17

B
DI

Center Freq
243700000 GHz
Start Freq
240700000 GHz
Stop Freq

2 46700000 GHz

5.0
dBm

LghAv

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 60 MHz

#Sweep 100 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

6 dB BANDWIDTH HIGH CH, CHAIN 2

W Agilent 15:15:33 Apr21, 2009 T |Freg/Channel

& Mkl 3530 MHz Corter E
Ref 20 dBm Atten 20 dB 0.13 dB enter Freq
4P esk 245200000 GHz
Log
Start Freq
242200000 GHz

Stop Freq
2.48200000 GHz

H£.6
dBm CF Step

5.00000000 MHz
LgAv Auto Ilan|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 2.452 00 GHz Span 60 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

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 Chain 1 Chain 2
99% Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2422 36.1925 36.1095
Middle 2437 36.1120 36.2025
High 2452 36.2116 36.0614
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

99% BANDWIDTH, CHAIN 1

99% BANDWIDTH LOW CH, CHAIN 1
- Agilent 14:53:15 Apr 21, 2009 T |Freq,‘(:hanne| .

I I
ChFreq  2.422 GHz Tig_Free | %SSEBDFE;QZ
Oceupied Bandwidth I |
| Start Freq
239200000 GHz
Stop Freq
245200000 GHz

CF Step
£.00000000 hHz
fillAuto Man|

Ref 20 dBm
#Samp
Log

10

dB/

Atten 20 dB

i Freq Offset
Span 60 MHz 0.00000000 - Hz

#Sweep 100 ms (1001 pts)

Center 2.422 00 GHz
#Res BW 390 kHz
Occupied Bandwidth
36.1925 MHz

14.431 kHz
37.169 MHz"

#VBW 1.2 MHz

Signal Track
Occ BYY % Puwr off

¥ dB

95.00 %
-26.00 dB

On

Transmit Freq Error
¥ dB Bandwidth

99% BANDWIDTH MID CH, CHAIN 1
He Agilent 15:02:44 Apr 21, 2009
[

T |Fre§fChanneI |

Center Freq
2 43700000 GHz

Ch Freg 2437 GHz

Occupied Bandwidth I |

Trig  Free

| Start Freq
240700000 GHz

Ref 20 dBm
#Samp)

Atten 20 dB

Stop Freq
2 46700000 GHz

<

Auto

Center 2.437 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Span 60 MHz

CF Step
£.00000000 MHz

Freq Offset
0.00000000 Hz

tilan|

#Sweep 100 ms (1001 pts)

Occupied Bandwidth
36.1120 MHz

-4.707 kHz
37364 MHz"

Transmit Freq Errar
 dB Bandwidth

Do BYW % Pwr
w dB

99.00 %
-26.00 dB

On

Signal Track

Off
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

99% BANDWIDTH HIGH CH, CHAIN 1
- Agilent 15:34:55 Apr 21, 2009 T |FrequhanneI |

I I
ChFreq 2452 GHz Tig_Free | %385‘355&%
Oceupied Bandwidth I |
| Start Freq
242200000 GHz
Ref 20 dBm Atten 20 (B

#Samp Stop Freq
245200000 5Hz

CF Step
£.00000000 hHz
i Auto Ilan|

Freq Offset
0.00000000 Hz

Center 2.452 00 GHz Span 60 MHz
#Res BW 390 kHz #VBW 1.2 MH:z #Sweep 100 ms (1001 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Puwr 93.00 % [llon off

36.2116 MHz xdB  -26.00dB

Transmit Freq Error 15.495 kHz
 dB Bandwidth 38.997 MHz"
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

99% BANDWIDTH, CHAIN 2

99% BANDWIDTH LOW CH, CHAIN 2
- Agilent 14:44:33 Apr 21, 2009 T |Freq,‘(:hanne| .

l I
ChFreq  2.422 GHz Tig_Free | %SSEBDF geHCl

Oceupied Bandwidth I |
| Start Freq

239200000 GHz
Ref 20 dBm Atten 20 (B
#Samp Stop Freq
Log 2.45200000 GHz
10 DLl LA 2T A1 S TS BARE ] e L BT

dB/ CF Step
£.00000000 hHz
[IAuto Man|

Freq Offset
Center 2.422 00 GHz Span 60 MHz || 000000000 Hz
#Res BW 390 kHz #VBW 1.2 MH:z #Sweep 100 ms (1001 pts)

; i Signal Track
Occupied Bandwidth Oce BYWY % Puwr 93.00 % [llon off

36.1095 MHz xdB  -26.00dB

Transmit Freq Error 7.306 kHz
 dB Bandwidth 37602 MHz"

99% BANDWIDTH MID CH, CHAIN 2
- Agilent 15:10:33 Apr21, 2009 T |Fre§f(:hannel |

- Center Freq
ChFreg 2437 GHz Trig Free fl 5 y5700000 GHz

Occupied Bandwidth I |

| Start Freq
240700000 GHz

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
2. 46700000 GHz

CF Step
5.00000000 MHZ
Auto

[ Freq Offset
Center 2.437 00 GHz Span 60 MHz || 200000000 Hz
#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100 ms (1001 pts)

; . Signal Track
Occupied Bandwidth Qo BW % Pwr 89.00 % |llon off

36.2025 MHz xdB 260048

Transmit Freq Errar 143,499 Hz
x dB Bandwidth 38.920 MHz*
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

99% BANDWIDTH HIGH CH, CHAIN 2

W Agilent 15:16:33 Apr 21, 2009

T |FrequhanneI |

Ch Freq

2.452 GHz

Trig  Free

I Center Freq
245200000 GHz
| Start Freq
242200000 GHz

Stop Freq
2.48200000 GHz

Oceupied Bandwidth I |

Ref 20 dBm
#Samp

Atten 20 dB

CF Step
£.00000000 hHz
Wl|Auta Man|

| Freq Offset
Span 60 MHz 0.00000000 - Hz

#Sweep 100 ms (1001 pts)

Center 2.452 00 GHz
#Res BW 390 kHz
Occupied Bandwidth
36.0614 MIHz

-17.030 kHz
36.834 MHz"

#VBW 1.2 MHz

Signal Track
99.00 % off

-26.00 dB

Occ BYY % Puwr
¥ dB

On

Transmit Freq Error
¥ dB Bandwidth
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

7.4.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The maximum antenna gain is equal to 6.91 dBi, therefore the limit is 29.09 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

Channel | Frequency | Limit | Chain1 | Chain2 | Total | Margin
Power Power | Power

(MHz) (dBm) | (dBm) (dBm) | (dBm) | (dB)
Low 2422 29.09 22.97 23.57 26.29 | -2.80
Low 2427 29.09 23.26 23.89 26.60 | -2.49
Mid 2437 29.09 23.39 24.01 26.72 | -2.37
High 2447 29.09 23.01 23.76 2641 | -2.68
High 2452 29.09 21.80 2213 2498 | -4.11
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

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 PSD with Combiner Limit | Margin
(MHz) (dBm) (dBm) (dB)
Low 2422 -6.53 8 -14.53
Middle 2437 -4.99 8 -12.99
High 2452 -10.79 8 -18.79
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

POWER SPECTRAL DENSITY, WITH COMBINER

PSD LOW CH, WITH COMBINER

- Agilent 15:46:51 Apr21,2009 T [Freg/Channel

Mkr1 2.422 6217 GHz Center E

enter Fred

Bef ?0 dBm Atten 20 B £.53 dBm 2 499E0000 GHz
#Peak

Start Freq

242245000 GHz

Stop Freq

242275000 GHz

CF Step
30.0000000 kHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Center 2.422 600 0 GHz Span 300 kHz | ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (1001 pts)

PSD MID CH, WITH COMBINER

@ Agilent 15:57.09 Apr21, 2009 T |FregiChannel

Mkr1 2.437 621 1 GHz Corter F

; enter -red
Bef ?0 dBm Atten 20 dB 4.99 dBm 3 A37RO000 GHz
#Peak
Log
10 Start Freq
B/ 243745000 GHz
Offst
17
oI 243775000 GHz

8.0
dBm CF Step

30.0000000 kHz
LgAv Auto Man

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): :
=50k Signal Track
Swp On 8

Center 2.437 600 0 GHz Span 300 kHz ‘
#Res BW 3 kHz ZWBW 10 kHz #Sweep 100 s (1001 pts)
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

PSD HIGH CH, WITH COMBINER

W Agilent 16:28:59 Apr21, 2009 T |Freg/Channel

Mkr1 2.452 953 1 GHz Corter F
R enter Fred
Bef ?0 dBm Atten 20 B 10.79 dBm 5 45905000 GHz
#Peak
Log
Start Freq
245281000 GHz

Stop Freq
2.45311000 GHz

8.0
dBm CF Step

30.0000000 kHz
LgAv Auto Ilan|

W1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): :
50k Signal Track
On Off

Swp

Center 2.452 960 0 GHz Span 300 kHz | ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (1001 pts)
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

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.

RESULTS
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

SPURIOUS EMISSIONS WITH COMBINER

LOW CH BANDEDGE, WITH COMBINER

@ Agilent 16:34:23 Apr21, 2009 T |Freg/Channel

Mkr1 2.424 53 GHz Conter F

enter Freq

Ref 20 dBm Atten 20 dB AT dBm_ | - 4000000 Gz
#Peak

Start Frag

234500000 GHz

Stop Freq

245500000 GHz

(IB;II CF Step
» 11.0000000 MHz
LgAv Ao Ilan|

V1 S2 Freq Offset
S3 FCLauk 0.00000000 Hz

off}: .
ETun Signal Track
Swp On Off

Center 2.400 00 GHz Span 110 MHz ‘
#Res BW 100 kHz #VBW 300 kHz  Sweep 10.53 ms (1001 p1s)

LOW CH SPURIOUS, WITH COMBINER

W Agilent 16:34:59 Apr 21, 2009 Freg/Channel

Center Freq
Ref 20 dBm Atten 20 dB 13.0150000 GHz

#Peak

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

dBm CF Step
288700000 GHz
LgAv Auto Ian

V1 s2 Freq Offset
$3 FC Pttt 0.00000000 Hz

aff): .
ETun Signal Track
On

Swp

Center 13.015 GHz Span 25.97 GHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

MID CH REFERENCE, WITH COMBINER

v Agilent 16:36:07 Apr 21, 2009 T |Freg/Channel

Mkr1 2.439 53 GHz Center F

enter Freq

Ref 20 dBm Atten 20 dB 6.05 dBm_I1 - 43700000 GHz
#Peak

Start Freq

2.38200000 GHz

Stop Freq

2.43200000 GHz

(IB;II CF Step
11.0000000 hHz
LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track

On Off

Swp

Center 2.437 00 GHz Span 110 MHz ‘
#Res BW 100 kHz #VBW 300 kHz  Sweep 10.53 ms (1001 pts)

MID CH SPURIOUS, WITH COMBINER

W Agilent 16:36:45 Apr 21, 2009 Freg/Channel

Center Freq

Ref 20 dBm Atten 20 dB 13.0150000 GHz

#Peak

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

CF Step
259700000 GHz

dBm
LgAv

V1 s2 Freq Offset
$3 FC - L et i 0.00000000 Hz

aff): .
ETun Signal Track

On

Swp

Center 13.015 GHz Span 25.97 GHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

HIGH CH BANDEDGE, WITH COMBINER

we Agilent 16:32:22 Apr 21, 2009 T |Freg/Channel

Mkr1 2.454 57 GHz Center F

enter Freq

Ref 20 dBm Atten 20 dB 364 dBm_1 - 48350000 GHz
#Peak

Start Freq

242850000 GHz

Stop Freq

253850000 GHz

(IB;II CF Step
11.0000000 hHz
LgAv Auto Ilan

V1 s2 Freq Offset
S3 FC v wormlll 0.000OROOD Ha

aff): .
ETun Signal Track

On Off

Swp

Center 2.483 50 GHz Span 110 MHz ‘
#Res BW 100 kHz #VBW 300 kHz  Sweep 10.53 ms (1001 pts)

HIGH CH SPURIOUS, WITH COMBINER

W Agilent 16:33:07 Apr 21, 2009 Freg/Channel

Center Freq

Ref 20 dBm Atten 20 dB 13.0150000 GHz

#Peak

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

CF Step
259700000 GHz

dBm
LgAv

V1 s2 Freq Offset
S3 FC . N 000000000 Ha

aff): .
ETun Signal Track

On

Swp

Center 13.015 GHz Span 25.97 GHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

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: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. TRANSMITTER ABOVE 1 GHz FOR 802.11b MODE
RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Campany Mame: Project Mo.: Tirme & Date
Broadcom 0ouU12521 10:47:24 AM Apr 16, 2009

REF 110.000 ATTEM 20 dB MKR 2.38660 GHz 61.65 dBp
POS PE
LOG 10
He/

L
74,000
m[=TWN

RL
OFFSET
51,50
=
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID EVY 1 MHz SwP 20.0000 msec

Test Item:

Description: b mode_channell, 2412MHz_Horz_plk

LOW CHANNEL RESTRICTED, AVG, HORIZ

Comparny MMame: Project Mo.: Time & Date
Broadcom 0912521 105342 AM Apr 16, 2009

REF 110.000 ATTEM 20 dB MKR. 2,39000 GHz 48,79 dBEpv
POS PE
LOG 10
e/

DL
=4.000
dEL

RL
OFFSET

31.50
B
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BwW 1 MHz WID BV 10 Hz SR 24,00 sec

Test Item:

Description: b mode_channell, 2412MHz_Horz_avg
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Company Marme: Project Mo.: Time & Date
Broadcom a9u1=23=21 105202 AM Apr 16, 2009

REF 110.000 ATTEM 20 dB MER 2.236840 GHz  61.31 dBp

POS PE
oG 10

Hef

CIL

I7<.000

dBuH

FL
OFFSET

31.50
e

START 2.31000 GHz
CCS RES BW 1 MHz WID BW 1 MHz

Test Item:

Description: b mode_channell, 2412MHz_wert_pk

STOP 2.39000 &GHz
SwhR 20,0000 mzec

LOW CHANNEL RESTRICTED, AVG, VERT

Cormpany Mame: Project Mo.: Tirme & Date
Eroadcom 09012521 11:20:57 AM Apr 16, 2009

REF 110.000 ATTEM 20 dB MER 2.32000 GHz 49,23 dEpv

FOS PK
LOG 10

==

DL
o4.000

dBL

RL
OFFSET

=31.50
m (=}

START 2.31000 GHz
CCS  RES Bw 1 MHz WID BV 10 He

Test Item:

Description: b mode_channell, 2412MHz_vert_avg

STOP 2,.39000 GHz
SR 24.00 zec
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Company Marme: Project Mo.: Time & Date
Broadcom a9u1=23=21 1120032 AM Apr 16, 2009

REF 110.000 ATTEM 20 dB MER 2,48989 GHz 64,96 dBp

POS PE
oG 10

Hef

CIL

I7<.000

dBuH

FL
OFFSET

31.80
e

START 2.428330 GHz
CCS RES BW 1 MHz WID BW 1 MHz

Test Item:

Description: b mode_channel 11, 2462MHz_Horz_pk

STOP 2.50000 GHz
SwhR 20,0000 mzec

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Cormpany Mame: Project Mo.: Tirme & Date
Eroadcom 09012521 11:31:07 AM Apr 16, 2009

REF 110.000 ATTEM 20 dB MER 240423 GHz 49,94 dEpv

FOS PK
LOG 10

==

DL
o4.000

dBL

RL
OFFSET

=31.80
m (=}

START 2.43350 GHz
CCS  RES Bw 1 MHz WID BV 10 He

Test Item:

Description: b mode_channel 11, 2462MHz_Horz_avg

STOP 2.50000 GHz
SR 5.00 sec
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Company Marme: Project Mo.: Time & Date
Broadcom a9u1=23=21 112227 &AM Apr 16, 2009

REF 110.000 ATTEM 20 dB MER 2.48940 GHz 63,12 dBp

POS PE
oG 10

Hef

CIL

I7<.000

dBuH

FL
OFFSET

31.80
e

START 2.428330 GHz
CCS RES BW 1 MHz WID BW 1 MHz

Test Item:

Description: b mode_channel 11, 2462MHz_wert_pk

STOP 2.50000 GHz
SwhR 20,0000 mzec

HIGH CHANNEL RESTRICTED, AVG, VERT

Company Mame: Project Mo.: Time & Date
Broadcom 0912321 11:22:52 AM Apr 16, 2009

REF 110.000 ATTEM 20 dB MEKR. 2.48903 GHz  49.09 dBpw

FOS PK
LG 10

B/

Ol
54,000

dBuV

RL
COFFSET

=31.80
lm =}

START 2.43350 GHz
CCS  RES Bw 1 MHz WID BV 10 He

Test Item:

Description: b mode_channel 11, 2462MHz_Wert_avg

STOP 2.50000 GHz
SR 5.00 sec
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Test Engx: Devin Chang

Date: 04/1709

Project #: 09U12521

Company: Broadcom

EUT Description: EUT with Laptop

Mode Oper: TX b mode
f Measurement Frequancy Amp  Preamp Gain
Dist  Distance to Antenma D Corr Distance Correct to 3 meters
Fead  Analyzer Feading bvg Average Field Strength @ 3 m
AT Antenna Factar Peak  Calmalated Pealk Field Strength

Cahle Loss HPFF  High Pass Filter

A verage Field Strength Linut

Peak Field Strength Limit
Margin vs. Averaze Limit

Margin vs. Peak Limit

Amp i D Corr
L]

Margin
dB

el -HolL -}

ol oL -HE L - HO ]

mimimim e e e e i

- - e - He -

Note: No other emissions were deiected ahove the sysiem noise floor.
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

8.2.2. TRANSMITTER ABOVE 1 GHz FOR 802.11g MODE

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)
CHANNEL 2412MHz

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Compary Mame: Project MNo.: Time & Date
Broadcorm 0au12521 9:53:12 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MKR 238940 GHz 72,71 dBp
POS PE
LOG 10
dBf

DL
74,000
dBuV

RL
OFFSET

31.50
dB
START 2.31000 GHz STOR 2.39000 GHz
CCS  RES BW 1 MHz WID BYY 1 MHz SWP 20,0000 msec

Test Item:

Description: g mode_channel 1, 2412MHz_Horz_pk

LOW CHANNEL RESTRICTED, AVG, HORIZ

Campary Marme: Project MNo.: Time & Date
Broadcom 0912521 Q:55:19 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MEKR 2.39000 GHz  53.95 dBpv
POS PK
LG 10
B

0L
=4.000
dBuV

RL
COFFSET

=1.50
de
START 2.31000 GHz STOP 2.39000 GHz
CCS RES BW 1 MHz WID Evy 10 Hz SwWP 2400 sec

Test Item:

Description: g rmode_channel 1, 2412MHz_Horz_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Company Marme: Project Mo.: Time & Date
Broadcom a9u1=23=21 535S AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.38960 GHz  71.56 dBp
pPOSs PK
LOG 10
def

DL
<000
dBuH

RL
OFFSET

51.50
dE
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID BV 1 MHz SWP 20,0000 msec

Test Item:

Description: g mode_chanrnel 1, 2412MHz_wert_pk

LOW CHANNEL RESTRICTED, AVG, VERT

Cormpany Mame: Project Mo.: Tirme & Date
Eroadcom 09012521 1000:25 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.232000 GHz 52,05 dEpv

POS PK
LOG 10
(=]}

oL
54,000
depin

RL
OFFSET

31.50
de
START 2.21000 SHz STOP 2.39000 GHz
CCS  RES BwW 1 MHz WID B 10 Hz SR 24.00 zec

Test Item:

Description: g mode_channel 1, 2412MHz_Wert_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)
CHANNEL 2417Hz

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Company Marme: Project Mo.: Time & Date
Broadcom a9u1=23=21 10:02:02 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.38680 GHz  72.97 dBp
pPOSs PK
LOG 10
def

DL
<000
dBuH

RL
OFFSET

31.50
de
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID BW 1 MHz SWP 20,0000 msec

Test Item:

Description: g mode_chanrnel 2, 2417MHz_Horz_pk

LOW CHANNEL RESTRICTED, AVG, HORIZ

Comparny MMame: Project Mo.: Time & Date
Broadcorm oauU12521 10:19:50 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MKR 2,39000 GHz 53,76 dBEpv
POS P
LG 10
(=]

DL
54,000
depin

RL
OFFSET

21.50
dB
START 2,31000 GHz STOP 2.39000 GHz
CCS  RES Bw 1 MHz WID BW 10 Hz SWP 24,00 sec

Test Item:

Description: g mode_channel 2, 2417MHz_Horz_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Company Marme: Project Mo.: Time & Date
Broadcom a9u1=23=21 10:02:54 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.38980 GHz  70.57 dBp
pPOSs PK
LOG 10
def

DL
<000
dBuH

RL
OFFSET

51.50
dE
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID BV 1 MHz SWP 20,0000 msec

Test Item:

Description: g mode_chanrnel 2, 2417MHz_wert_pk

LOW CHANNEL RESTRICTED, AVG, VERT

Cormpany Mame: Project Mo.: Tirme & Date
Eroadcom 09012521 100526 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.38980 GHz 52,85 dBEpv

POS PK
LOG 10
(=]}

oL
54,000
depin

RL
OFFSET

31.50
de
START 2.21000 SHz STOP 2.39000 GHz
CCS  RES BwW 1 MHz WID B 10 Hz SR 24.00 zec

Test Item:

Description: g mode_channel 2, 2417MHz_Wert_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)
CHANNEL 2457MHZ

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Compary Mame: Project MNo.: Time & Date
Broadcorm 0au12521 10:26:24 aM Apr 15, 2009

REF 110.000 ATTEM 20 dB MKR 248362 GHz 6779 dBp
POS PE
LOG 10
dBf

DL
74,000
dBuV

RL
OFFSET

31.80
dB
START 2.48350 GHz STOR 2.50000 GHz
CCS  RES BW 1 MHz WID BYY 1 MHz SWP 20,0000 msec

Test Item:

Description: @ mode_channel 10, 2457MHz_Horz_pk

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Campary Marme: Project MNo.: Time & Date
Broadcom 0912521 10:25:42 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MEKR 248362 GHz 51.80 dBpv
POS PK

LG 10
B

0L
=4.000
dBuV

RL
COFFSET

@1.80
de
START 2.428350 GHz STOP 2.50000 GHz
CCS RES Bw 1 MHz WID By 10 Hz SWP 5,00 sec

Test Item:

Description: g rmode_channel 10, 2457MHz_Horz_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
Caormpary Mame: Project Mo.: Tirne & Date
Broadcom 09u12521 10:25:41 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.48420 GHz  66.28 dBp
pPOSs PK
LOG 10
def

DL
<000
dBuH

RL
OFFSET

51.80
dE
START 248350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID BV 1 MHz SWP 20,0000 msec

Test Item:

Description: g mode_channel 10, 2457MHz_Wert_pk

HIGH CHANNEL RESTRICTED, AVG, VERT
Cormpany Mame: Project Mo.: Tirme & Date
Eroadcom 09012521 13029 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.48354 GHz 50,15 dEpv

POS PK
LOG 10
(=]}

oL
54,000
depin

RL
OFFSET

21.20
dB
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES Bw 1 MHz WID BW 10 Hz SWP 5,00 sec

Test Item:

Description: g mode_channel 10, 2457MHz_Wert_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)
CHANNEL 2462MHz

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Compary Mame: Project MNo.: Time & Date
Broadcorm 0au12521 10:57:44 aM Apr 15, 2009

REF 110.000 ATTEM 20 dB MKR 2.48400 GHz 66.78 dBp
POS PE
LOG 10
dBf

DL
74,000
dBuV

RL
OFFSET

31.80
dB
START 2.48350 GHz STOR 2.50000 GHz
CCS  RES BW 1 MHz WID BYY 1 MHz SWP 20,0000 msec

Test Item:

Description: @ mode_channel 11, 2462MHz_Horz_pk

HIGH CHANNEL RESTRICTED, AVG, HORIZ
Campary Mame: Project Mo.: Time & Date
Broadcorm oauU12521 10:58:23 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MKR 248350 GHz S1.14 dBpw
POS PK
LOG 10
(=]

oL
54,000
dBpn

RL
COFFSET

31.20
dB
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES Bw 1 MHz WID BV 10 He SWP 5,00 sec

Test Item:

Description: g rmode_channel 11, 2462MHz_Horz_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
Caormpary Mame: Project Mo.: Tirne & Date
Broadcom 09u12521 10:47:45 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 248404 GHz 65,76 dBp
pPOSs PK
LOG 10
def

DL
<000
dBuH

RL
OFFSET

51.80
dE
START 248350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID BV 1 MHz SWP 20,0000 msec

Test Item:

Description: g mode_channel 11, 2462MHz_wert_pk

HIGH CHANNEL RESTRICTED, AVG, VERT
Cormnpary Marmne: Project Mo.: Tirme & Date
Broadcormn 912521 10:48:30 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.48350 GHz  S0.57 dBEpv

POS PK
LOG 10
(=]}

oL
54,000
depin

RL
OFFSET

21.20
dB
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES Bw 1 MHz WID BW 10 Hz SWP 5,00 sec

Test Item:

Description: g mode_channel 11, 2462MHz_vert_avg
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Test Engx:
Date:
Project #:
Company:

EUT Description:

Mode Oper:
f
Dist
Fead
AF

Devin Chang

04/1709

09U12521

Broadcom.

EUT with Laptop

TX gz mode

Measurement Frequancy Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters
Analyzer Feading bvg Average Field Strength @ 3 m
Antenna Factar Peak  Calmalated Pealk Field Strength
Cahle Loss HPFF  High Pass Filter

A verage Field Strength Linut

Peak Field Strength Limit
Margin vs. Averaze Limit

Margin vs. Peak Limit

Amp i D Corr
L]

Margin
dB

el -HolL -}

ol oL -HE L - HO ]

T F T R TR = == = H T F e R = = H- T

- - e - He -

Note: No other emissions were deiected ahove the sysiem noise floor.
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

8.2.3. TRANSMITTER ABOVE 1 GHz FOR 802.11n HT20 MODE

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)
CHANNEL 2412MHz

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Compary Mame: Project MNo.: Time & Date
Broadcorm 0au12521 2:15:55 PM Apr 15, 2009

REF 110.000 ATTEM 20 dB MKR 2.38980 GHz 66.07 dBp
POS PE
LOG 10
dBf

DL
74,000
dBuV

RL
OFFSET

31.50
dB
START 2.31000 GHz STOR 2.39000 GHz
CCS  RES BW 1 MHz WID BYY 1 MHz SWP 20,0000 msec

Test Item:

Description: HT20_channel 1, 2412MHz_Horz_pk

LOW CHANNEL RESTRICTED, AVG, HORIZ

Campary Marme: Project MNo.: Time & Date
Broadcorm 0912521 2:25:16 PM Apr 15, 2009

REF 110.000 ATTEM 20 dB MKR 2.38980 GHz S0.36 dBpw
POS PK
LG 10
B

0L
=4.000
dBuV

RL
COFFSET

=1.50
de
START 2.31000 GHz STOP 2.39000 GHz
CCS RES BW 1 MHz WID Evy 10 Hz SwWP 2400 sec

Test Item:

Description: HT20_channel 1, 2412MHz_Horz_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Company Marme: Project Mo.: Time & Date
Broadcom a9u1=23=21 2:07:24 PM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.38920 GHz 71,24 dBp
pPOSs PK
LOG 10
def

DL
<000
dBuH

RL
OFFSET

51.50
dE
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID BV 1 MHz SWP 20,0000 msec

Test Item:

Description: HT20_channel 1, 2412MHz_Wert_pk

LOW CHANNEL RESTRICTED, AVG, VERT

Cormpany Mame: Project Mo.: Tirme & Date
Eroadcom 09012521 2:09:00 PM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.232000 GHz  S0.97 dEpw

POS PK
LOG 10
(=]}

oL
54,000
depin

RL
OFFSET

31.50
de
START 2.21000 SHz STOP 2.39000 GHz
CCS  RES BwW 1 MHz WID B 10 Hz SR 24.00 zec

Test Item:

Description: HT20_channel 1, 2412MHz_Wert_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)
CHANNEL 2417MHz

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Company Marme: Project Mo.: Time & Date
Broadcom a9u1=23=21 Z2i42:41 PM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.29000 GHz  65.93 dBp
pPOSs PK
LOG 10
def

DL
<000
dBuH

RL
OFFSET

31.50
de
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID BW 1 MHz SWP 20,0000 msec

Test Item:

Description: HT20_channel 2, 2417MHz_Horz_pk

LOW CHANNEL RESTRICTED, AVG, HORIZ

Comparny MMame: Project Mo.: Time & Date
Broadcorm oauU12521 2:46:54 PM Apr 15, 2009

REF 110.000 ATTEM 20 dB MKR 2,39000 GHz 49,12 dBEpv
POS P
LG 10
(=]

DL
54,000
depin

RL
OFFSET

21.50
dB
START 2,31000 GHz STOP 2.39000 GHz
CCS  RES Bw 1 MHz WID BW 10 Hz SWP 24,00 sec

Test Item:

Description: HT20_channel 2, 2417MHz_Horz_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Company Marme: Project Mo.: Time & Date
Broadcom a9u1=23=21 215012 PM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.38940 GHz 67,15 dBp
pPOSs PK
LOG 10
def

DL
<000
dBuH

RL
OFFSET

51.50
dE
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID BV 1 MHz SWP 20,0000 msec

Test Item:

Description: HT20_channel 2, 2417MHz_Wert_pk

LOW CHANNEL RESTRICTED, AVG, VERT

Cormpany Mame: Project Mo.: Tirme & Date
Eroadcom 09012521 2:51:38 PM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.238960 GHz 49,12 dEpv

POS PK
LOG 10
(=]}

oL
54,000
depin

RL
OFFSET

31.50
de
START 2.21000 SHz STOP 2.39000 GHz
CCS  RES BwW 1 MHz WID B 10 Hz SR 24.00 zec

Test Item:

Description: HT20_channel 2, 2417MHz_Wert_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)
CHANNEL 2457MHz

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Compary Mame: Project MNo.: Time & Date
Broadcorm 0au12521 11:19:37F aM Apr 15, 2009

REF 110.000 ATTEM 20 dB MKR 248412 GHz  71.82 dBp
POS PE
LOG 10
dBf

DL
74,000
dBuV

RL
OFFSET

31.80
dB
START 2.48350 GHz STOR 2.50000 GHz
CCS  RES BW 1 MHz WID BYY 1 MHz SWP 20,0000 msec

Test Item:

Description: HT20_channel 10, 2457MHz_Horz_pk

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Campary Marme: Project MNo.: Time & Date
Broadcom 0912521 11:20:22 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MKR 2.48367 GHz S52.83 dBpv
POS PK

LG 10
B

0L
=4.000
dBuV

RL
COFFSET

@1.80
de
START 2.428350 GHz STOP 2.50000 GHz
CCS RES Bw 1 MHz WID By 10 Hz SWP 5,00 sec

Test Item:

Description: HT20_channel 10, 2457MHz_Horz_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
Caormpary Mame: Project Mo.: Tirne & Date
Broadcom 09u12521 11:13:42 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2,48387 GHz  65.25 dBp
pPOSs PK
LOG 10
def

DL
<000
dBuH

RL
OFFSET

51.80
dE
START 248350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID BV 1 MHz SWP 20,0000 msec

Test Item:

Description: HT20_channel 10, 2457MHz_Wvert_pk

HIGH CHANNEL RESTRICTED, AVG, VERT
Cormnpary Marmne: Project Mo.: Tirme & Date
Broadcormn 912521 11:14:37 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.48358 GHz  S0.47 dBEpv

POS PK
LOG 10
(=]}

oL
54,000
depin

RL
OFFSET

21.20
dB
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES Bw 1 MHz WID BW 10 Hz SWP 5,00 sec

Test Item:

Description: HT20_channel 10, 2457MHz_Vert_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)
CHANNEL 2462MHz

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Compary Mame: Project MNo.: Time & Date
Broadcorm 0au12521 11:02:06 aM Apr 15, 2009

REF 110.000 ATTEM 20 dB MKR 248395 GHz  73.77 dBp
POS PE
LOG 10
dBf

DL
74,000
dBuV

RL
OFFSET

31.80
dB
START 2.48350 GHz STOR 2.50000 GHz
CCS  RES BW 1 MHz WID BYY 1 MHz SWP 20,0000 msec

Test Item:

Description: HT20_channel 11, 2462MHz_Horz_pk

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Campary Marme: Project MNo.: Time & Date
Broadcom 0912521 11:04:22 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MEKR 2.48350 GHz 51.569 dBpw
POS PK

LG 10
B

0L
=4.000
dBuV

RL
COFFSET

@1.80
de
START 2.428350 GHz STOP 2.50000 GHz
CCS RES Bw 1 MHz WID By 10 Hz SWP 5,00 sec

Test Item:

Description: HT20_channel 11, 2462MHz_Horz_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
Caormpary Mame: Project Mo.: Tirne & Date
Broadcom 09u12521 11:08:57 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 248367 GHz 72,24 dBpy
pPOSs PK
LOG 10
def

DL
<000
dBuH

RL
OFFSET

51.80
dE
START 248350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID BV 1 MHz SWP 20,0000 msec

Test Item:

Description: HT20_channel 11, 2462MHz_Wvert_pk

HIGH CHANNEL RESTRICTED, AVG, VERT
Cormnpary Marmne: Project Mo.: Tirme & Date
Broadcormn 912521 11:09:43 AM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.48358 GHz 52,40 dBEpv

POS PK
LOG 10
(=]}

oL
54,000
depin

RL
OFFSET

21.20
dB
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES Bw 1 MHz WID BW 10 Hz SWP 5,00 sec

Test Item:

Description: HT20_channel 11, 2462MHz_Wert_avg
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont 5m Chamber

Test Engx: Devin Chang
Date: 04/1709
Project #: 09U12521
Company: Broadcom
EUT Description: EUT with Laptop
Mode Oper: TX_HTI0 mode
f Measurement Frequancy Amp

Preamp Gain

Dist  Distance to Antenma D Corr Distance Correct to 3 meters

Fead  Analyzer Feading bvg
AF Antenna Factor Peak
Cahle Loss HFF

Average Field Strength @ 3 m
Calmilated Peak Fiald Strength
High Pass Filter

A verage Field Strength Linut

Peak Field Strength Limit
Margin vs. Averaze Limit

Margin vs. Peak Limit

Amp
4B

D Corx

Margin
dB

el -HolL -}

ol oL -HE L - HO ]

T F T R TR = == = H T F e R = = H- T

- - e - He -

Note: No other emissions were deiected ahove the sysiem noise floor.
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

8.2.4. TRANSMITTER ABOVE 1 GHz FOR 802.11n HT40 MODE

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)
CHANNEL 2422MHz

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Compary Mame: Project MNo.: Time & Date
Broadcorm 0au12521 2:20:42 PM Apr 15, 2009

REF 110.000 ATTEM 20 dB MKR 238920 GHz 64,47 dBp
POS PE
LOG 10
dBf

DL
74,000
dBuV

RL
OFFSET

31.50
dB
START 2.31000 GHz STOR 2.39000 GHz
CCS  RES BW 1 MHz WID BYY 1 MHz SWP 20,0000 msec

Test Item:

Description: HT40_channel 3, 2422MHz_Horz_pk

LOW CHANNEL RESTRICTED, AVG, HORIZ

Campary Marme: Project MNo.: Time & Date
Broadcorm 0912521 2:30:07 PM Apr 15, 2009

REF 110.000 ATTEM 20 dB MEKR 2.38950 GHz S50.93 dBpw
POS PK
LG 10
B

0L
=4.000
dBuV

RL
COFFSET

=1.50
de
START 2.31000 GHz STOP 2.39000 GHz
CCS RES BW 1 MHz WID Evy 10 Hz SwWP 2400 sec

Test Item:

Description: HT40_channel 2, 2422MHz_Horz_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Company Marme: Project Mo.: Time & Date
Broadcom a9u1=23=21 H02:22 PM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.38860 GHz  67.06 dBp
pPOSs PK
LOG 10
def

DL
<000
dBuH

RL
OFFSET

51.50
dE
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID BV 1 MHz SWP 20,0000 msec

Test Item:

Description: HT40_channel 3, 2422MHz_Wert_pk

LOW CHANNEL RESTRICTED, AVG, VERT

Cormpany Mame: Project Mo.: Tirme & Date
Eroadcom 09012521 3:06:02 PM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.238880 GHz  S1.29 dBEpv

POS PK
LOG 10
(=]}

oL
54,000
depin

RL
OFFSET

31.50
de
START 2.21000 SHz STOP 2.39000 GHz
CCS  RES BwW 1 MHz WID B 10 Hz SR 24.00 zec

Test Item:

Description: HT40_channel 3, 2422MHz_Wert_avg

Page 101 of 122

COMPLIANCE CERTIFICATION SERVICES FORM NO: CCSUP4031B
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: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)
CHANNEL 2427MHz

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Company Marme: Project Mo.: Time & Date
Broadcom a9u1=23=21 4:0L:21 PM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.38940 GHz 64,99 dBp
pPOSs PK
LOG 10
def

DL
<000
dBuH

RL
OFFSET

31.50
de
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID BW 1 MHz SWP 20,0000 msec

Test Item:

Description: HT40_channel 4, 2427MHz_Horz_pk

LOW CHANNEL RESTRICTED, AVG, HORIZ

Comparny MMame: Project Mo.: Time & Date
Broadcorm oauU12521 4:03:00 PM Apr 15, 2009

REF 110.000 ATTEM 20 dB MKR 2,238980 GHz 50,90 dEpv
POS P
LG 10
(=]

DL
54,000
depin

RL
OFFSET

21.50
dB
START 2,31000 GHz STOP 2.39000 GHz
CCS  RES Bw 1 MHz WID BW 10 Hz SWP 24,00 sec

Test Item:

Description: HT40_channel 4, 2427MHz_Horz_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Company Marme: Project Mo.: Time & Date
Broadcom a9u1=23=21 411425 PM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.38620 GHz 64,33 dBp
pPOSs PK
LOG 10
def

DL
<000
dBuH

RL
OFFSET

51.50
dE
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID BV 1 MHz SWP 20,0000 msec

Test Item:

Description: HT40_channel 4, 2427MHz_Wert_pk

LOW CHANNEL RESTRICTED, AVG, VERT

Cormpany Mame: Project Mo.: Tirme & Date
Eroadcom 09012521 4:18:13 PM Apr 15, 2009

REF 110.000 ATTEM 20 dB MER 2.238880 GHz  S0.45 dEpv

POS PK
LOG 10
(=]}

oL
54,000
depin

RL
OFFSET

31.50
de
START 2.21000 SHz STOP 2.39000 GHz
CCS  RES BwW 1 MHz WID B 10 Hz SR 24.00 zec

Test Item:

Description: HT40_channel 4, 2427MHz_Vvert_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)
CHANNEL 2447MHz

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Compary Mame: Project MNo.: Time & Date
Broadcorm 0au12521 4:43:49 PM Apr 15, 2009

REF 110.300 ATTEM 20 dB MKR 248474 GHz  66.50 dBpY
POS PE
LOG 10
dBf

DL
74,200
dBuV

RL
OFFSET

31.80
dB
START 2.48350 GHz STOR 2.50000 GHz
CCS  RES BW 1 MHz WID BYY 1 MHz SWP 20,0000 msec

Test Item:

Description: HT40_channel 8, 2447MHz_Horz_pk

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Campary Marme: Project MNo.: Time & Date
Broadcorm 0912521 444234 PM Apr 15, 2009

REF 110.300 ATTEM 20 dB MEKR. 248466 GHz S1.23 dBpw
POS PK

LG 10
B

0L
94,300
dBuV

RL
COFFSET

@1.80
de
START 2.428350 GHz STOP 2.50000 GHz
CCS RES Bw 1 MHz WID By 10 Hz SWP 5,00 sec

Test Item:

Description: HT40_channel 8, 2447MHz_Horz_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
Company Marme: Project Mo.: Time & Date
Broadcom a9u1=23=21 42149 PM Apr 15, 2009

REF 110.300 ATTEM 20 dB MER 2.48647 GHz  68.02 dBp
pPOSs PK
LOG 10
def

DL
F<4.300
dBuH

RL
OFFSET

51.80
dE
START 248350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID BV 1 MHz SWP 20,0000 msec

Test Item:

Description: HT40_channel 8, 2447MHz_Wert_pk

HIGH CHANNEL RESTRICTED, AVG, VERT
Cornpary Marne: Project Mo.: Tirme & Date
Broadcom 912521 4:20:51 PM Apr 15, 2009

REF 110.300 ATTEM 20 dB MER 248412 GHz 52,69 dBEpv

POS PK
LOG 10
(=]}

oL
54.300
depi

RL
OFFSET

21.20
dB
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES Bw 1 MHz WID BW 10 Hz SWP 5,00 sec

Test Item:

Description: HT40_channel 2, 2447MHz_Wert_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)
CHANNEL 2452MHz

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Compary Mame: Project MNo.: Time & Date
Broadcorm 0au12521 4:45:47 PM Apr 15, 2009

REF 110.300 ATTEM 20 dB MKR 2.48494 GHz 63.88 dBp
POS PE
LOG 10
dBf

DL
74,200
dBuV

RL
OFFSET

31.80
dB
START 2.48350 GHz STOR 2.50000 GHz
CCS  RES BW 1 MHz WID BYY 1 MHz SWP 20,0000 msec

Test Item:

Description: HT40_channel 9, 2452MHz_Horz_avg

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Campary Marme: Project MNo.: Time & Date
Broadcorm 0912521 4:46:10 PM Apr 15, 2009

REF 110.300 BTTEM 20 dB MER 2.48470 GHz  S0.24 dBpw
POS PK

LG 10
B

0L
94,300
dBuV

RL
COFFSET

@1.80
de
START 2.428350 GHz STOP 2.50000 GHz
CCS RES Bw 1 MHz WID By 10 Hz SWP 5,00 sec

Test Item:

Description: HT40_channel 9, 2452MHz_Horz_avg
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
Company Marme: Project Mo.: Time & Date
Broadcom a9u1=23=21 4:50:02 PM Apr 15, 2009

REF 110.300 ATTEM 20 dB MER 248461 GHz 65,10 dBp
pPOSs PK
LOG 10
def

DL
F<4.300
dBuH

RL
OFFSET

51.80
dE
START 248350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID BV 1 MHz SWP 20,0000 msec

Test Item:

Description: HT40_channel 9, 2452MHz_Wert_pk

HIGH CHANNEL RESTRICTED, AVG, VERT
Cornpary Marne: Project Mo.: Tirme & Date
Broadcom 912521 4:50:42 PM Apr 15, 2009

REF 110.300 ATTEM 20 dB MER 2.48959 GHz 50,17 dBEpv

POS PK
LOG 10
(=]}

oL
54.300
depi

RL
OFFSET

21.20
dB
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES Bw 1 MHz WID BW 10 Hz SWP 5,00 sec

Test Item:

Description: HT40_channel 9, 2452MHz_Wert_avg
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber

Test Engx: Devin Chang

Date: 04/1709

Project #: 09U12521

Company: Broadcom

EUT Description: EUT with Laptop

Mode Oper: TX_HT40 mode
f Measurement Frequancy Amp  Preamp Gain
Dist  Distance to Antenma D Corr Distance Correct to 3 meters
Fead  Analyzer Feading bvg Average Field Strength @ 3 m
AT Antenna Factar Peak  Calmalated Pealk Field Strength

Cahle Loss HPFF  High Pass Filter

A verage Field Strength Linut

Peak Field Strength Limit
Margin vs. Averaze Limit

Margin vs. Peak Limit

Read Amp i D Corr
L]

Margin
dB

gl HeoL - HO L -H -]

o=kl - -H -]

4.90

4904

T.356

T.358

4,904

4904

T.356

1356

mimimimi et i e e e e DT T e e e g

gl HeoL - HO L -H -]

Rev. 4.1.2.7
Note: No other emissions were deiected ahove the system noise floor.
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

8.3. RECEIVER ABOVE 1 GHz

8.3.1. RECEIVER ABOVE 1 GHz FOR 20 MHz BANDWIDTH

High Freguency Measurenment
Compliance Certification Services, Fremont Sm Chamber

Devin Chang
0417709
09112521
Broadcom

: EUT with Lapiop
RX mode_20MHz

Measurement Frequency Amp

Distance to Antenna
Analyzer Reading
Antenma Factor
Cahle Loss

FPreamp Gain

D Corr Dustance Correct to 3 meters
Average Field Strength @ 3m
Calmilated Peak Field Strength

Az
Paak
HFF

High Pass Filter

Average Field Strength Limit
Peak Field Strength Limit
Margin ws. hverage Lirmt
Iarzin w5, Peak Linut

Read

Amp
dB

Corr.
AdBuVim

Limit
dBuVim

54.2

T4.0

-35.9

306

4.0

-35.1

67.9

T4.0

-35.1

4.3

4.0

-34.9

544

T4.0

-34.9

342

4.0

-35.9

5.5

T4.0

-35.9

38.2

4.0

-35.1

9.6

T4.0

-35.1

374

4.0

-34.9

50.2

T4.0

-34.9

3.6

4.0

T T e e e e
et -Ho L - gl -Hog L - - Hg -

Rev. 4.1.2.7

Note: No other emissions were detected ahove the system noise floor.
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

8.3.2. RECEIVER ABOVE 1 GHz FOR 40 MHz BANDWIDTH

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Devin Chang
0417109
09012521
Broadcom

1 EUT with Laptop
RX mode_40MHz
Measmmmement Frequency Amp  Preamp Gain Average Field Strength Limit
Distance to Anterma D Corr Distance Correct to 3 meters Peak Field Strength Lirmt
Analyzer Feading Avg Average Field Strength @ 3 m Ilarzin ws. Average Limnit
Anterma Factor Peak  Caloulated Pealk Field Strength Margin vs. Peak Limit
Cable Laoss HFF  High Pass Filter

Read Amp Corr., | Limat
dBu¥ dB ABuVim dBuVim
63.2 7 - | . 5.0 T4.0
4T.3 i .7 i -35.0 . . 39.1 4.0
6.5 28, 9§ -35.1 | . 6.8 T4.0
46.5 . 9 1351 . . 44.3 4.0
50,1 i 9 | -34.0 | . £4.6 T4.0
30.3 ! 9 1340 . . 34.3 4.0
60,7 IE. .7 i -35.0 | . 535 T4.0
46.0 i .7 i -35.0 . . 378 4.0
63.2 28, 9§ -35.1 | . &0.5 T4.0
41.1 . 9 1351 . . 38.9 4.0
4.0 i 9 | -34.0 | . 0.5 T4.0
9.3 LG . . 33.3 4.0

it ettt 2
o i e g e i e i e i e )

Rev. 4.1.2.7
Note: No other emissions were detected ahove the system noise floor.
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REPORT NO: 09U12521-1
FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

8.4.

WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

30-1000MHz Freguency Measurement
Compliance Certification Sexrvices, Fremont Sm Chamber

Test Engr:

Date:

Project #:
Company:

EUT Description:
Mode Oper:

Devin Chang
04/23/09

09112521
Broadcom

EUT with Laptep
TX mwode
Meamrement Frequency
Distance to Antenna
Analyzer Feading
Antenna Factar
Cahla Loss

Preamp Gain

Distance Correct to 5 meters

Filter Insert Loss
Calmulated Field Strength
Field Strength Limit

Margin  Margin vs. Limit

f
M=z

Read
dBuV

Corr.
dBuVim

221,368

513

417

326.412

£4.4

40.9

399 858

£4.0

417

432.017

£3.2

41.4

T18.828

4L.8

Bev. 1.27.09

Note: No other emissions were detecied ahove the system noise floor.
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

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

VERTICAL PLOT

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

Test Engr: Devin Chang

Date: 04/23/09

Project #: 091112521

Company: Broadcom

EUT Description:  EUT with Lapiop

Mode Oper: TX mode
Meamrement Frequency Preamp (Fain Margin ~ Margin vs. Limit
Distance to Antenna Distanee Correct to 5 meters
Analyzer Beading Filter Insert Lass
Antenna Fartor Calmlated Field Strength
Cable Loss Field Strength Limit

Read Corr.
dBuV dBuVim
£6.8 o 5 i 39.2
EE.0 . o . 5 i 3.4
£LE . i r . I 410
47.0 : b ] 5 i 40.0
4T.4 . h 5 5 A 41.2

Rev. 1.27.09
Note: No other emissions were detected ahove the system noise floor.
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Cuasi-peak Average
0.15-0.5 G to 56 560 to 46
0.5-5 56 46
5-30 G0 S0
" Decreases with the logarithm of the frequency.
TEST PROCEDURE
ANSI C63.4
RESULTS

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Frey. Reading Closs | Limit EN B in Remark

(MHz) | PE (dBuV) | QF (dBuV) | AV (dBuV)| (dB) QP AV | QP (dB)|AV(dE)| L1 /L2
017 5580 e 4395 Q.00 a5.01 5501 941 -11.06 Ll
0ze 4510 e 35 66 Q.00 Al 7é 5074 1566 | -1510 L1
166 32 da = 3387 0.00 5a.00 4600 1754 | -1233 L1
017 5440 = 4097 Q.00 6301 350 -1041 -14.04 L2
nzz2 47 97 e 3B 07 Q.00 6271 327 -1474 | -14.64 L2
173 398 e 3332 Q.00 5a.00 4600 1702 | <1278 L2
& Worst Data
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DATE: APRIL 27, 2009
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LINE 1 RESULTS

ACOMPLIANCE

= Enginasring Servica, Inc.
¥ PEGYTUEETRET
L LoEn, T

Compliance Certification Efervices
47173 Benicia Street

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

CA 945238
771-1000
661-0888

Data#: 7 File#:

09U12521.EMI

Date:

04-20-2009

Time: 09:26:31

Levd (dBu
e (dBu %)

-\-‘-\_""\—\_

C

Trace: &

Condition: CISPFR CLASE-B
Tegt Operator::
Project #:
Company :

Configuration::
Mode: : Normal
Target:
Voltage:

09U12521
: Broadcon

: Ll: Peak

Devin Chang

EUT With AC Adapter

: FPCC Class B
115VAC / 60H=z
(Blue) ,

Average (Green)
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

LINE 2 RESULTS

Compliance Certification Services
cuMP”AHcE 47173 Benicia Street

5‘1 Enpginaering Service, Inc.

b LG L PR T Fremont, CL 94538
LLACEA, TV
Tel: (510) 771-1000
Fax: (510) 661-0888

Data$#: 14 File#: 09ul2521.emi Date: 04-20-2009 Time: 10:01:14
Leve {dBuw
i (ABu')

55.B

il

Trace: 12 Ref Trace:

Condition: CISPR CLASS-E
Test Operator:: Devin Chang
Project #: : 091712821
Company : : Broadcom
Configuration:: EUT With AC Adapter
Mode: : Normal
Target: : FCC Class B
Voltage: : 115VAC / 60H=z
: L2: Peak (Blue), Average (Green)
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REPORT NO: 09U12521-1

FCC ID: QDS-BRCM1048

DATE: APRIL 27, 2009
IC: 4324A-BRCM1048

10.

FCC RULES

MAXIMUM PERMISSIBLE EXPOSURE

§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 PERMISSIELE EXPOSURE (MPE)
. Eleatric fisld Magnstic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i eme) iminutzs)
(A} Limits for OccupationaliZontrellad Exposures
D330 e 614 1.63 *(100) G
3.0-30 . 18427 4.80F *{E0CE=) [i]
30-200 . G1.4 0163 1.0 G
3001500 fraon G
1500—100,00 5 i
{E} Limits for General Population/Uncontrelled Exposure
D313 e 614 1.63 *(100) 20
TH=20 i G245 2.19F 1807 20
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MFPE)—Continued
. Electric fisld Magnstic fiskd o . . .
Frequency rangs Power densit; Averaging time
e strength strangth (mWiem?) (minuias)
A0=200 e FLE 0.073 0.2 20
3001500 T 50 20
1800100 1.0 20

f=frequency in MHz

* = Plans-wave aquivalent powser density

NoTE 1 1O TaBLE 1: Oceupational/controlled limits apply in situations in which persons are exposed as a consequenca of thair
smployment provided thoss persons are fulli,' aware of the pobential for exposure and can exercise control over their exposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrelled limits apply provided he or she is made aware of the potential for exposure,

NOTE 2 TO TABLE 1. General populationfuncontrolled exposures apply in situations in which the general public may be ax-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully awars of the potential for
axposurs or can nol exerciss control over their exposurs.
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

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 Censity Time

(V/m) (A/m) { Wim?® J {min}

0.003-1 280 2.19 6

1-10 280/ f 219 f 6

10-30 28 219/ f 6

20-200 28 0.073 2" 6

3001 500 1.585f%% 0.0042f%5 f1150 6

1 500-15 000 614 0.163 10 B
15 000150 000 614 0.163 10 616 000 /f'2
150 000300 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”.

A0 A magnetic field strength of T A/m corresponds to 1.257 microtesla (uT)
or 12.57 milligauss (mr).
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

CALCULATIONS

Given
E=V@30*P*G)/d
and
S=E*2/3770
where
E = Field Strength in Volts/meter
P = Power in Watts
G = Numeric antenna gain
d = Distance in meters
S = Power Density in milliwatts/square centimeter

Combining equations, rearranging the terms to express the distance as a function of the
remaining variables, changing to units of Power to mW and Distance to cm, and substituting the
logarithmic form of power and gain yields:

d=0.282* 10" ((P+G)/20)/VS
where

d = MPE distance in cm

P = Power in dBm

G = Antenna Gain in dBi

S = Power Density Limit in mW/cm”2

Rearranging terms to calculate the power density at a specific distance yields
S=0.0795*10" ((P + G)/10) / (d*2)

The power density in units of mW/cm”2 is converted to units of W/m#2 by multiplying by a factor
of 10.
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REPORT NO: 09U12521-1 DATE: APRIL 27, 2009
FCC ID: QDS-BRCM1048 IC: 4324A-BRCM1048

LIMITS

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

From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/mA2

RESULTS
Mode Band MPE Output | Antenna | FCC Power | IC Power
Distance | Power Gain Density Density
(cm) (dBm) (dBi) (mW/cm#2) | (W/mA2)
WLAN 2.4 GHz 20.0 28.14 6.91 0.64 6.36
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