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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 WLAN PCI-E Mini Card
MODEL: BCM943225HM
SERIAL NUMBER: 74
DATE TESTED: FEBRUARY 23 to MARCH 20, 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:
) /L/Z" .
THU CHAN VIEN TRAN
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 WLAN PCI-E Mini Card transceiver module and
manufactured by Broadcom Corporation. Model number is BCM943225HM.

5.2.

MAXIMUM OUTPUT POWER

The transmitter has a maximum peak conducted output power as follows:
2400 to 2483.5 MHz Authorized Band

Frequency
Range (MHz) Mode Peak Power (dBm) Output Power (mW)
2412 - 2462 802.11b Legacy 23.06 202.30
2412 - 2462 802.11g Legacy 26.31 427.56
2412 - 2462 802.11n 20MHz MIMO 28.70 741.31
2422 - 2452 802.11n 40MHz MIMO 24.56 285.76
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

10*log[10”(ant

Main Port | Aux Port 10~ (ant main/10)+
Antenna | Antenna | 10*(Ant | 10*(Ant main/10)+ 10”(ant aux/10)]
Frequency Band Antennas comnbination Gain Gain Main /10) | Aux/10) | 10”(ant aux/10) (dBi)
2.4 GHz 802.11abgn WLAN Antenna 3.90 3.90 2.455 2.455 4.909 6.91
HT20 & HT40
5.4. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was BCMWL5, rev. 5.10.87.0.
The test utility software used during testing was wl_tool, rev. 5.10. RC79.1.

Page 7 of 113

COMPLIANCE CERTIFICATION SERVICES
47173 BENICIA STREET, FREMONT, CA 94538, USA

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

TEL: (510) 771-1000

FORM NO: CCSUP4031B

FAX: (510) 661-0888




REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

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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6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description | Manufacturer Model Serial Number FCC ID
Laptop PC Dell Inspiron 0000 CN-901014-7016657K-01JT DoC
AC Adapter Dell PA-16000-06D1 | CN-0F9710-71615-65H5118 DoC
/0 CABLES
I/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 1 AC Unshielded 1.2m N/A
2 DC 1 DC Unshielded 1.2 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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7. 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 04/22/09
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 03/31/09
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
4.0 GHz High Pass Filter Micro Tronics HPM13351 N/A N/A

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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8. ANTENNA PORT TEST RESULTS
8.1. 802.11b MODE

8.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2), IC RSS-210 A8.2 (a) & LP0002 §3.10.1 (6) (6.2.1)
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 8.08 0.5
Middle 2437 8.08 0.5
High 2462 8.08 0.5

6 dB BANDWIDTH

| 6 dB BANDWIDTH LOW CH _ |

i Agilent R T |Freg/Channel

Project: 09012364 A Mkrl 5.08 MHz Contor F
enter Freq

Ref 20 dBm 053 dE

#Paak 2.41200000 GHz

Log

10 Start Freqg

dB/ 2.383700000 GHz

Offst

11

dB Stop Freq

DI 243700000 GHz

4.2

dBm CF Step
£.00000000 hHz

LgAv Ao Ilan|

Atten 20 dB

V1 S2
S3 FC

Freq Offset
000000000 Hz

off}:
FTun
Swp

Signal Track
On Off

—

Center 2.412 00 GHz
#Res BW 100 kHz

Span 50 MHz
#Sweep 20 ms (01 pts)

#VBW 300 kHz
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6 dB BANDWIDTH MID CH
e Agilent

R T |FregiChanngl

Project: 09012364

Ref 20 dBm Atten 20 dB

A Mkl 5.08 MHz
127 4B Center Freq

#FPeak
Log

243700000 GHz

10
dB/

Start Freqg
241200000 GHz

Offst
1

iB
Dl

Stop Freg
245200000 SHz

49
dBm

CF Step

LgAv

5.00000000 tMHz
Auto JET

V1 S2
S3 FC

Freq Offset

off}:

— || 0.00000000 Hz

FTun
Swp

Signal Track
On

Center 2.437 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
#Sweep 20 ms (601 pts)

6 dB BANDWIDTH HIGH CH
e Agilent

R T [Freg/Channel

Project: 0212364

Ref 20 dBm Atten 20 dB

#Peak
Log

A Mkr1 8.03 MHz Contor
enter Freq
064 48 245200000 GHz

10
dB/

Start Freq
2.43700000 GHz

dBm

Stop Freq
2 48700000 GHz

CF Step

LgAv

5.00000000 fHz
Auto Man

V1 52
S3 FC

Freq Offset
4—%ell 000000000 Hz

aff):
FTun

Signal Track
On Off

Swp

Center 2.462 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 30 MHz ‘
ZSweep 20 ms {601 pts)
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8.1.2. 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 10.1248
Middle 2437 10.1561
High 2462 10.1182

99% BANDWIDTH

99% BANDWIDTH LOW CH

- Agilent

R T |FrequhanneI |

Ch Freq 2412 GHz

Trig  Free

Ceceupied Bandwidth

2

Center Freq
41200000 GHz

Project: 09012364

Ref 20 dBm Atten 20 B

#Samp|

Log

Start Freq
2.38700000 GHz
Stop Freq
243700000 GHz

10

B/

Ofist

1"

dB T "‘I‘ i

Center 2.412 00 GHz

#Res BW 110 kHz ZVBW 330 kHz

Span 50 MHz
#Sweep 100 ms (H01 prs)

a.

Auto

I 1R Freq Offeet

0

CF Step
00000000 MHz
Ilar|

00000000 Hz

Occupied Bandwidth
10.1248 MHz

-46.310 kHz
13.140 MHz™

Transmit Freq Error
% dB Bandwidth

Ocec BYW % Pwr
¥ dB

99.00 %
-26.00 dB

On

Signal Track
Off
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99% BANDWIDTH MID CH
e Agilent

R T |FrquChanneI |

I Center Freq

Ch Freg 2437 GHz

Trig  Free fl 5 43700000 GHz

Occupied Bandwidth

| Start Freqg
241200000 GHz

Project: 09012354

Ref 20 dBm Atten 20 dB

#Samp|

Stop Freg

2.46200000 GHz

Log

10

CF Step

dB/

5.00000000 MHz

Auto JET

I Freq Offset

Center 2.437 00 GHz

#Res BW 110 kHz #VBW 330 kHz

#Sweep 100 ms (601 pts)

Span 50 MHz 0.00000000 Hz

Occ BW % Puwr
¥ dB

Occupied Bandwidth
10.1561 MHz

-10.988 kHz
12519 MHz™

Transmit Freg Errar
w dB Bandwidth

Signal Track
99.00 % aff

-26.00 dB

On

99% BANDWIDTH HIGH CH
e Agilent

R T |Fre§fChanneI |

Ch Freg 2462 GHz

Center Freq

Free |l 5 4500000 GHz

Trig

Occupied Bandwidth

Project: 0212364

Ref 20 dBm Atten 20 dB

| Start Freq
2.43700000 GHz

#Samp

Stop Freq
2 48700000 GHz

Log

10

dB/

CF Step

5.00000000 MHz

Auto Man

i Freq Offset

Center 2.462 00 GHz

#Res BW 110 kHz #VBW 330 kHz

#Sweep 100 ms (601 pts)

Span 50 MHz 0.00000000 - Hz

Qoo By % Pwr
¥ dB

Occupied Bandwidth
10.1182 MHz

-5.307 kHz
12.415 MHz*

Transmit Freq Error
# dB Bandwidth

Signal Track
59.00 % Off

-26.00 dB

On
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8.1.3. OUTPUT POWER

LIMITS

FCC §15.247 (b), IC RSS-210 A8.4, LP0002 § 3.10.1 (2) (2.3); (3) (3.1.1)
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 23.02 30 -6.99
Middle 2437 23.06 30 -6.94
High 2462 22.95 30 -7.05
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8.1.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e), IC RSS-210 A8.2 (b), 3.10.1 (6) (6.2.2)
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 -1.70 8 -9.70
Middle 2437 -0.81 8 -8.81
High 2462 -1.09 8 -9.09

POWER SPECTRAL DENSITY

PSD LOW CH
e Agilent R T |Freg/Channel

Project: 091012364 Mkr1 2.412 728 6 GHz Contor F
K ener Frad
ﬁef ?l] dBm Atten 20 B 1.70 dBm 5 190000 GHa
#Peak
Start Freq
241245000 GHz
W

Stop Freq
2 41278000 GHz

CF Step
30.0000000 kHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Cn off

Center 2.412 600 0 GHz Span 300 kHz |
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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—

4324A-BRCM1045
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8.1.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d), IC RSS-210 A8.5, LP0002 § 3.10.1 (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

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

i Agilent

R T

Freg/Channel

Project: 09012364
Ref 20 dBm

Atten 20 dB

Mkr1 2.411 50 GHz
11.73 dBm
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dB/
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dB
Dl
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Stop Freq
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dBm

LgAv

CF Step

£.00000000 hHz
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V1 S2
S3 FC

off}:
FTun

Swp

Center 2.400 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—
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Project: 09012364
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SPURIOUS EMISSIONS, MID CHANNEL
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—
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SPURIOUS EMISSIONS, HIGH CHANNEL
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8.2.

802.11g MODE

8.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2), IC RSS-210 A8.2 (a) & LP0002 §3.10.1 (6) (6.2.1)
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 13.83 0.5
Low 2417 15.17 0.5
Middle 2437 15.00 0.5
High 2457 13.83 0.5
High 2462 12.67 0.5

6dB BANDWIDTH

6 dB BANDWIDTH LOW CH
- Agilent
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Frag/Channel
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Signal Track
On Off

—
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6 dB BANDWIDTH LOW CH
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Project: 091112354 & htkel 1517 MHz Conter F
efter ~req

2;;823 dBm Atten 20 dB 231 dB 5 41700000 GHa

Log

10 Start Freqg
dB/ 239200000 GHz
Offst

17.2
dB Stop Freg

DI 244200000 SHz
1.9
dBm CF Step
5.00000000 tMHz

LgAv Auto han|

vl s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
On

Swp

Center 2,417 00 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)

6 dB BANDWIDTH MID CH
i Agilent R T |Ereg/Channel

Praject: 09U12364 A Mkel 15.00 WHz Cortor F
Ref 20 dBm Atten 20 dB 0.66 dB enter -req
4P esk 2.43700000 GHz
Log

10 Start Freq
dB/ 2.41200000 GHz
Offst

17.2

dB Stop Freq
oI 245200000 GHz

1.6
dBm CF Step
5.00000000 fHz

LgAv Auto Mlan

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 2.437 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (601 pts)
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8.2.2. 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 16.2986
Middle 2437 16.3150
High 2462 16.2557

99% BANDWIDTH

99% BANDWIDTH LOW CH
4 Agllent R T [Freg/Channel |

| |
Ch Freg 2.412 GHz Trig Free |f 5 iggéggnl:éeﬁl

Occupied Bandwidth I

| ‘ Start Freq
- 235700000 GHz
Project: 0212364

Ref 20 dBm Atten 20 dB

#Samp I Stop Freq
Log - RTION FAO /Y 243700000 GHz

10

dB/ CF Step
5.00000000 MHz

Auta UL

Freq Offset
0.00000000 Hz

Center 2.412 00 GHz Span 50 MHz
#Res BW 180 kHz #WBW 560 kHz #Sweep 100 ms (601 pts)

; . Signal Track
Occupied Bandwidth Qe BWY % Puwr 59.00 % [llon off

16.2986 MHz xdB  -26.00dB

Transmit Freq Error -23.150 kHz
x dB Bandwidth 17.841 MHz*
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8.2.3. OUTPUT POWER

LIMITS

FCC §15.247 (b), IC RSS-210 A8.4, LP0002 § 3.10.1 (2) (2.3); (3) (3.1.1)
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 26.23 30 -3.77

Low 2417 26.30 30 -3.70
Middle 2437 26.31 30 -3.69
High 2457 26.25 30 -3.75
High 2462 26.20 30 -3.81
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8.2.4. POWER SPECTRAL DENSITY

LIMITS
FCC §15.247 (e), IC RSS-210 A8.2 (b), 3.10.1 (6) (6.2.2)

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 -3.19 8 -11.19
Low 2417 -1.77 8 -9.77
Middle 2437 -2.23 8 -10.23
High 2457 -2.76 8 -10.76
High 2462 -2.85 8 -10.85
POWER SPECTRAL DENSITY

PSD LOW CH
e Agilent R T |Freg/Channel

Project: 0212364 Mkr1 2.411 209 5 GHz Corter F
- enter Fred
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CF Step
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Freq Offset
0.00000000 Hz
Signal Track
Swp on O
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#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
|
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8.2.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d), IC RSS-210 A8.5, LP0002 § 3.10.1 (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

SPURIOUS EMISSIONS, LOW CHANNEL
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—
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LOW CH SPURIOUS

e Agilent E T Marker
Praject: 09U12364 Mki2 3.224 GHz
Ref 20 dBm Atten 20 dB 51.09 dBm || Slect Marker
#Peak I
Log [e
10 Marker Trace
dB/ Auta 1 2 3
Offst

1
4B ‘ Readout ||

Fregquency

dBm L N RN W Marker Table
LgAv | On off

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) Marker All Off

Marker Trace X iz Amplitude
1 [4)] 2,419 GHz 522 dBm
2 [4)] 3.224 GHz -51.00 dBm

SPURIOUS EMISSIONS, MID CHANNEL

| MID CH REFERENCE _ |

e Agilent R T |Freg/Channel

Project: 09112364 Mkr1 2.436 50 GHz Conter F
enter Fred
Etef 20 dBm Atten 20 dB 10.61 dBm 5 43700000 GHz

#Peak

Start Frag
241200000 GHz
Stop Freq
246200000 GHz

CF Step
£.00000000 MHz
LgAv Ao Ilan|

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track

On Off

Swp

Center 2.437 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

MID CH SPURIOUS
o Agilent R T [Freg/Channel
Project: 091112354 Mkr2 3.250 GHz Conter F
efter ~req
E;Lgll]‘ dBm : Atten 20 dB 52.52 dBm 130150000 GHe
Log G
10 Start Freq
dB/ 30.0000000 MHz
Offst
1
dB Stop Freg
26.0000000 SHz

At CF Step
| 259700000 GHz
LgAv | Auto flan

Start 30 MHz Stop 26.000 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)

Marker Trace X iz Amplitude
1 [4)] 2,945 GHz 522 dBm
2 [4)] 3.260 &Hz -52.52 dBm

Freq Offset
0.00000000 Hz

Signal Track
On off

SPURIOUS EMISSIONS, HIGH CHANNEL

| HIGH CH BANDEDGE _ |

e Agilent R T |Freg/Channel

Project: 09112364 Mkr1 2.461 08 GHz Conter F
enter Fred
Etef 20 dBm Atten 20 dB 10.04 dBm 5 48350000 GHz
#Peak
&
Start Frag
245550000 GHz
Stop Freq
250850000 GHz

;IBl.n CF Step
£.00000000 MHz
LgAv Ao Ilan|

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
On Off

Swp

Center 2.483 50 GHz Span 50 MHz ‘
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

HIGH CH SPURIOUS

o Agilent R T |Freg/Channel

Project: 09U12364 ka2 7.380 GHz |
enter Fred

Ref 20 dBm__ Atten 20 dB 3367 dBm_ - 020000 GHz

#Peak

Log K

10 Start Freqg

dB/ 30.0000000 MHz
Offst

11
dB Stop Freg
DI 26.0000000 GHz
-10.0
dBm ') A e g ey CF Step
259700000 GHz
LoAv Auto [EN

Start 30 MHz Stop 26.000 GHz

#Res BW 100 kHz ZVBW300 kHz  Sweep 2.482 s (1001 pts) 0 é:nru%%ncu)g Sﬁi

Marker Trace X iz Amplitude
1 [4)] 2,471 GHz 529 dBm
2 [4)] 7.280 GHz -62.67 dBm

Signal Track
On off
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

8.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND
8.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2), IC RSS-210 A8.2 (a) & LP0002 §3.10.1 (6) (6.2.1)
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 dBBW | 6 dB BW
(MHz) (MHz) (MHz) (MHz)
Low 2412 14.25 15.17 0.5
Low 2417 13.42 16.00 0.5
Middle 2437 15.08 15.17 0.5
High 2457 13.75 14.67 0.5
High 2462 14.25 15.00 0.5

6 dB BANDWIDTH, CHAIN 1

6 dB BANDWIDTH LOW CH, CHAIN 1
i Agilen R T |Freg/Channel

Praject: 03U12364 A Mkrl 14,25 MHz

Center Freq
Ref 20 dB Atten 20 dB 248 dB
ok en-oe 241200000 GHz

Log

10 Start Frag

dB/ " 238700000 GHz

Offst :

17.2

dB Stop Freq
243700000 GHz

CF Step
5.00000000 hMHz
LgAv Auto Ilan
Vi s2 Freq Offset
$3 FC 0.00000000 Hz
”Fﬁ}f,,, Signal Track
g On Off
wp
Center 2.412 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (01 pts)
|
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

6 dB BANDWIDTH LOW CH, CHAIN 1

o Agilent R T |Freg/Channel

Project: 091112354 & htkrl 13,42 MHz Conter F
efter ~req

2;;823 dBm Atten 20 dB 0.09 dB 5 41700000 GHa

Log

10 Start Freqg
dB/ 239200000 GHz
Offst
17.2
dB Stop Freg
244200000 GHz

DI

0.2
dBm CF Step

£.00000000 MHz
Lghv Auto Man|

vl s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
On

Swp

Center 2,417 00 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)

6 dB BANDWIDTH MID CH, CHAIN 1
At Agllent R_T_[Freg/Channel

Praject: 09U12364 A Mkel 15.08 WHz Cortor F
Ref 20 dBm Atten 20 dB 1,19 dB enter -req
4P esk 2.43700000 GHz
Log

10 Start Freq
dB/ ! 2.41200000 GHz
Offst

17.2

dB Stop Freq
oI 245200000 GHz

4.0
dBm CF Step
5.00000000 fHz

LgAv Auto Mlan

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp on O

Center 2.437 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

6 dB BANDWIDTH HI CH, CHAIN 1

o Agilent R T |Freg/Channel

Project: 091112354 & htkrl 1375 MHz Conter F
i enter Frag

2;;823 dBm Atten 20 dB 0.97 dB 5 45700000 GHa

Log

10 Start Freqg
dB/ 243200000 GHz
Offst

17.2
dB Stop Freg

DI 248200000 SHz
1.2
dBm CF Step
5.00000000 tMHz

LgAv Auto han|

vl s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
On

Swp

Center 2.457 00 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)

6 dB BANDWIDTH HI CH, CHAIN 1
b Aglent R_T_[Freg/Channel

Praject: 09U12364 A Mkel 14.25 WHz Cortor F

Ref 20 dBm Atten 20 dB 213 dB enter Freq

4P esk 245200000 GHz

Log

10 Start Freq

dB/ ml 2.43700000 GHz

Offst -

17.2

dB Stop Freq
248700000 GHz

2.3
dBm CF Step
5.00000000 fHz

LgAv Auto Mlan

V1 s2 Freq Offset
53 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 ZSweep 20 ms {601 pts)
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

6 dB BANDWIDTH, CHAIN 2

6 dB BANDWIDTH LOW CH, CHAIN 2
- Agilent R T [Freg/Channel

Praject: 09U12364 4 kel 1517 WHz Cortor F
Ref 20 dBm Atten 20 dB .2.09 dB enter -req
4P esk 2.41200000 GHz
Start Freq
238700000 GHz
Stop Freq
2.43700000 GHz

1.8

;Iém CF Step
5.00000000 MHz
LygAv Auto Man

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): .
ETun Signal Track

Swp on O

Center 2.412 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #WBW 300 kHz ZSweep 20 ms {601 pts)

6 dB BANDWIDTH LOW CH, CHAIN 2
# Agilent R T |FregiChannel

Project: 09U12364 & Mkrl 16.00 MHz Conter F
Ref 20 dBm Atten 20 dB -1.08 dB enter Freg
#Peak 2.41700000 GHz
Log
Start Freq
e 2.39200000 GHz
. Stop Freq
244200000 GHz
0.8

(Iém 0
jaLIne 5.00000000 MHz
Loy Auto Man

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track

Swp On 8

Center 2.417 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)

Page 39 of 113

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: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

6 dB BANDWIDTH MID CH, CHAIN 2
i Agilent R T |Freg/Channel

Project: 02112364 A bkl 1517 WHz Conter
ener Fred
Ref 20 dBm Atten 20 dB 3.31 dB 5 43700000 GHz

#Peak

Start Freq
241200000 GHz
Stop Freq
245200000 GHz

32

(I.Bm CF Step

5.00000000 MHz
LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On off

Center 2.437 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms {601 pts)

6 dB BANDWIDTH HI CH, CHAIN 2
e Aglent R_T_[Freq/Channel

Praject: 09U12364 & Mkrl 1457 MHz Contor F
Ref 20 dBm Atten 20 dB 0.11 dB enter Freq
4Peak 2.45700000 GHz
Log

10 Start Freq
dB/ 2.43200000 GHz
Offst

17.2

JB Stop Freqg
. 2.45200000 GHz

0.5
dBm CF Step
Al 5.00000000 MHz

LghAv Auto Man

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track

Swp On 8

Center 2.457 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)
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FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

6 dB BANDWIDTH HI CH, CHAIN 2
e Agilent R T |Freg/Channel

Project: 02112364 A bkl 1500 WHz Conter
i enter Freq
Ref 20 dBm Atten 20 dB 1.05 dB 3 AE200000 GHz

#Peak

Start Freq
243700000 GHz
Stop Freq
245700000 GHz

1.7

;II.3m CF Step

5.00000000 MHz
LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On off

Center 2.462 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 20 ms (601 pts)
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REPORT NO: 09U12364-1B
FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009
IC: 4324A-BRCM1045

8.3.2. 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 17.4484 17.4414
Middle 2437 17.4413 17.5121
High 2462 17.5675 17.4885

99% BANDWIDTH, CHAIN 1

| 99% BANDWIDTH LOW CH, CHAIN 1 |

e Agilent

R T |FrequhanneI |

Ch Freg

2.412 GHz

Trig  Free

Occupied Bandwidth

Center Freq
2.41200000 GHz

Project: 0912354
Ref 20 dBm

Atten 20 dB

#Samp

Log

&
A"

Start Frag
238700000 GHz

Stop Freq
243700000 GHz

10

dB/

Offst

17.2

CF Step
£.00000000 MHz
LY | Man

dB

Center 2.412 00 GHz
#Res BW 200 kHz

#VBW 560 kHz

Span 50 MHz

#Sweep 100 ms (601 pts)

Freq Offset
000000000 Hz

Transmit Freq Errar
w dB Bandwidth

Occupied Bandwidth

Oec BWW % Pwr
% dB

17.4484 MHz

-3.453 kHz
18.382 MHz"

99.00 %
-26.00 dB

Signal Track

On Off
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IC: 4324A-BRCM1045

99% BANDWIDTH MID CH, CHAIN 1

e Agilent

R T

|FrquChanneI |

Ch Freg

2437 GHz

Trig  Free

Occupied Bandwidth

Center Freq
243700000 GHz

Project: 09012354
Ref 20 dBm

Atten 20 dB

Start Freqg
241200000 GHz

#Samp|

Log

r.9
-

Stop Freg
245200000 SHz

10

dB/

Offst

17.2

B

Center 2.437 00 GHz
#Res BW 200 kHz

#VBW 560 kHz

Span 50 MHz

#Sweep 100 ms (601 pts)

CF Step
5.00000000 tMHz
Auto JET

Freq Offset
0.00000000 Hz

Transmit Freg Errar
w dB Bandwidth

Occupied Bandwidth

Occ BW % Puwr
¥ dB

17.4413 MHz

18.768 kHz
19.433 MHz*

99.00 %
-26.00 dB

Signal Track

On off

99% BANDWIDTH HIGH CH, CHAIN 1

e Agilent

R T

|Fre§fChanneI |

Ch Freg

2.462 GHz

Trig  Free

Occupied Bandwidth

Center Freq
2 46200000 GHz

Project: 0212364
Ref 20 dBm

Atten 20 dB

#Samp

| Start Freq
2.43700000 GHz

Log

Y

Stop Freq
2 48700000 GHz

&

10

dB/
Offst

CF Step

17.2

5.00000000 fHz
Auto Man

dB

Freq Offset

Center 2.462 00 GHz
#Res BW 200 kHz

#VBW 560 kHz

Span 50 MHz

#Sweep 100 ms (601 pts)

0.00000000 Hz

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

Qoo By % Pwr
¥ dB

17.5675 MHz

504.435 Hz
18.339 MHz"

95.00 %
-26.00 dB

Signal Track

On Off
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IC: 4324A-BRCM1045

99% BANDWIDTH, CHAIN 2

99% BANDWIDTH LOW CH, CHAIN 2

- Agilent

R T |Fre§fChanneI |

Ch Freg 2412 GHz

Center Freq

Free |l 5 41200000 GHz

Trig

Occupied Bandwidth

Project: 0212364

Ref 20 dBm Atten 20 dB

| Start Freq
238700000 GHz

#Samp

Log L+ 3

Stop Freq
2 43700000 GHz

10

dB/

Offst

CF Step
500000000 MHz

17.2

| Auta Man

dB

Freq Offset

Center 2.412 00 GHz

#Res BW 200 kHz #VBW 560 kHz

#Sweep 100 ms (601 pts)

Span 50 MHz 0.00000000 - Hz

Occupied Bandwidth
17.4414 MHz

46.275 kHz
20.521 MHz"

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr
¥ dB

Signal Track
59.00 % Off

-26.00 dB

On

99% BANDWIDTH MID CH, CHAIN 2

# Agilent

R T |Fre§fChanneI |

Ch Freg 2437 GHz

Center Freq

Trig Free fl 5 y5700000 GHz

Occupied Bandwidth

| Start Freq
2.41200000 GHz

Project: 0212354
Ref 20 dBm Atten 20 dB

#Samp) |

Stop Freq

& ]

245200000 GHz

CF Step

5.00000000 MHz

MAuta Man

B

Freq Offset

Center 2.437 00 GHz

#Res BW 200 kHz #VBW 560 kHz

#Sweep 100 ms (601 pts)

Span 50 MHz 0.00000000 Hz

Occupied Bandwidth
17.5121 MHz

Do BYW % Pwr
w dB

Signal Track
89.00 % off

-26.00 dB

On

Transmit Freq Errar
 dB Bandwidth

-12.024 kHz
22.504 tHz"
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99% BANDWIDTH HIGH CH, CHAIN 2

- Agilent

R T |FrequhanneI |

Ch Freq

2.462 GHz

Trig  Free

Oceupied Bandwidth

Project: 0912364
Ref 20 dBm

Atten 20 dB

#Samp

<

Center Freq
2 46200000 GHz

Start Freq
243700000 GHz

Stop Freq
2.48700000 GHz

dB

Center 2.462 00 GHz
#Res BW 200 kHz

#VBW 560 kHz

Span 50 MHz

#Sweep 100 ms {601 pts)

CF Step
£.00000000 hMHz
uto

Freq Offset
0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

17.4885 MHz

-10.521 kHz
18.545 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

8.3.3. OUTPUT POWER

LIMITS

FCC §15.247 (b), IC RSS-210 A8.4, LP0002 § 3.10.1 (2) (2.3); (3) (3.1.1)
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 25.48 25.07 28.29 | -0.80
Low 2417 29.09 25.38 25.52 28.46 | -0.63
Mid 2437 29.09 25.63 25.74 28.70 | -0.39
High 2457 29.09 25.45 25.56 2852 | -0.57
High 2462 29.09 24.89 25.11 28.01 | -1.08
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

8.3.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e), IC RSS-210 A8.2 (b), 3.10.1 (6) (6.2.2)
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

POWER SPECTRAL DENSITY, WITH COMBINER

Channel | Frequency PSD with Combiner Limit | Margin
(MHz) (dBm) (dBm) (dB)

Low 2412 -3.14 8 -11.14
Low 2417 -1.16 8 -9.16
Middle 2437 1.93 8 -6.07
High 2457 -0.85 8 -8.85
High 2462 -5.17 8 -13.17

PSD LOW CH, WITH COMBINER

H Agilent R T [|FregiChannel

Project: 09U12364 Mkr1 2.412 246 8 GHz Conter F
EX T ener Fred
E;‘fjll]‘ dBm Atten 20 (B 3.14 dBm 5 41535000 G
Log
Start Freq
241220000 GHz
. Stop Freq
2.41250000 GHz
8.0

<I.B m CF Step
30.0000000 kHz
LygAv At Mar

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

off): :
250K Sighal Track

Swp Gn Cff

Center 2.412 350 0 GHz Span 300 kHz |
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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PSD LOW CH, WITH COMBINER

o Agilent R T |Freg/Channel

Project: 091112354 Mkr1 2.417 248 5 GHz Conter F
R efter ~req

E;Lgll]‘ dBm Atten 20 dB 1.16 dBm 5 41795000 GHa

Log

10 Start Freqg
dB/ 241710000 GHz
Offst

17.2
dB Stop Freg

DI 241740000 GHz
8.0
dBm CF Step
30.0000000 kHz

LgAv Auto han|

w1 s2 Freq Offset
$3 Fs 0.00000000 Hz

aff): .
=50k Signal Track
On

Swp

Center 2417 250 0 GHz Span 300 kHz
#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)

PSD MID CH, WITH COMBINER
@ Agilent R T |Ereg/Channel

Project: 09U12364 Mkr1 2.437 310 8 GHz Corter F
ener Fred

Elef 20 dBm Atten 20 dB 1.93 dBm 5 43735000 GHz

#Peak

Log

10 Start Freq

dB/ RV PR 4% Nl 243720000 GHz

Offst

17.2

dB Stop Freq

DI 243750000 GHz

8.0
dBm CF Step
30.0000000 kHz

LgAv Auto Mlan

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): :
=50k Signal Track

Swp on O

Center 2.437 350 0 GHz Span 300 kHz ) ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

PSD HIGH CH, WITH COMBINER

o Agilent R T |Freg/Channel

Project: 091112354 Mkr1 2.457 310 0 GHz Conter F
efter ~req

E;Lgll]‘ dBm Atten 20 dB 0.85 dBm 5 45730000 GHa

Log

10 Start Freqg
dB/ 245715000 GHz
Offst

17.2
dB Stop Freg

DI 245745000 GHz
8.0
dBm CF Step
30.0000000 kHz

LgAv Auto han|

w1 s2 Freq Offset
$3 Fs 0.00000000 Hz

aff): .
=50k Signal Track
On

Swp

Center 2.457 300 0 GHz Span 300 kHz
#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)

PSD HIGH CH, WITH COMBINER
e Agilent R T [Freg/Channel

Project: 09U12364 Mkr1 2467 372 4 GHz Corter F
ener Fred

Elef 20 dBm Atten 20 dB 5.17 dBm 5 ARTANNON GHz

#Peak

Log

10 Start Freq

dB/ 245725000 GHz

Offst

17.2

JB et Stop Freq

DI 246755000 GHz

8.0
dBm CF Step
30.0000000 kHz

LgAv Auto Mlan

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): :
=50k Signal Track

Swp on O

Center 2.467 400 0 GHz Span 300 kHz ) ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

8.3.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d), IC RSS-210 A8.5, LP0002 § 3.10.1 (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

SPURIOUS EMISSIONS WITH COMBINER

LOW CH BANDEDGE, WITH COMBINER
@ Agilent R T |Freg/Channel
Praject: DU12364 Mkr1 2.417 00 GHz

Center Frag
Ref 20 dB Atten 20 dB 13.61 dB
#Poak [— e m 5 4a000000 GHz

Start Frag
2 37500000 GHz
Stop Freq
242500000 GHz

(II.Sm CF Step
[ £.00000000 hHz
LgAv Ao 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 (601 pts)

o]
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LOW CH SPURIOUS, WITH COMBINER

e Agilent E T Marker
Project: 091112354 Mkr2 25.065 GHz
Ref 20 dBm Atten 20 dB 44.72 dBm
#Peak
Log
10 Marker Trace
dB/ Auto 1 2 3
Offst

17.2
dB Readout ||

Fregquency

Select Marker

£

dBm Warker Table
LgAv On O

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) Marker All Off

Marker Trace X iz Amplitude
1 [4)] 2,419 GHz 267 dBm
2 [4)] 25065 FHz -44.72 dBm

MID CH REFERENCE, WITH COMBINER
e Agilent R T |Ereg/Channel

Project: 091012364 Mkr1 2.442 00 GHz Center E
enter Fred
Elef 20 dBm Atten 20 B 14.38 dBm 5 45700000 GHz

#Peak

Start Freq
2.41200000 GHz
Stop Freq
246200000 GHz

CF Step
5.00000000 fWHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

FTun
Swp

Center 2.437 00 GHz Span 50 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms {601 pts)
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MID CH SPURIOUS, WITH COMBINER

o Agilent R T Marker
Project; 091012364 Mki2 25.117 GHz
Ref 20 dBm Atten 20 dB 44,03 dBm || SelectMarker
#Peak T2 3 4
Log
10 Marker Trace
dB/ Auto 1 2 3
Offst

17.2
dB Readout ||
Fregquency

I'e.

dBm Warker Table
LgAv On O

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) Marker All Off
Marker Trace X iz Amplitude

1 1 2,445 GHz £20dBm ‘

2 i1 25117 GH=z -44.02 dBm
hore
20f2

HIGH CH BANDEDGE, WITH COMBINER
e Agilent R T |Ereg/Channel

Project: 091012364 Mkr1 2.467 00 GHz Center E
enter Fred
Elef 20 dBm Atten 20 B 14.05 dBm 2 AB3E0000 GHz

#Peak

Start Freq
245850000 GHz
Stop Freq
250850000 GHz

CF Step
5.00000000 fWHz
Auto Man|

Freq Offset
0.00000000 Hz

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 {601 pts)
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HIGH CH SPURIOUS, WITH COMBINER

o Agilent R T |Freg/Channel

Project: 09U12364 ka2 24312 Ghe |
enter Fred

Ref 20 dBm Atten 20 dB 485 dBm - 50000 GHz

#Peak Ql

Log

10 Start Freqg

dB/ 30.0000000 MHz
Offst

17.2
dB Stop Freg
26.0000000 SHz

(Iém CF Step

259700000 GHz

LgAv Auto han|

Start 30 MHz Stop 26.000 GHz

#Res BW 100 kHz ZVBW300 kHz  Sweep 2.482 s (1001 pts) 0 é:nru%%ncu)g Sﬁi

Marker Trace X iz Amplitude
1 [4)] 2,471 GHz 10.12 dBm
2 [4)] 24312 GHz -44.85 dBm

Signal Track
On off
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

8.4. 802.11n HT40 MODE IN THE 2.4 GHz BAND

8.4.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2), IC RSS-210 A8.2 (a) & LP0002 §3.10.1 (6) (6.2.1)
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 34.67 33.83 0.5
Middle 2437 33.83 35.00 0.5
High 2452 33.83 32.5 0.5
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DATE: MARCH 23, 2009
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6 dB BANDWIDTH, CHAIN 1

6 dB BANDWIDTH LOW CH, CHAIN 1

@ Agilent

R T

Mlarker

Ref 20 dBm

Atten 20 dB

A Mkrl 3467 MHz
0.19 dB

#Peak

Select Marker
1 2 3 4

Mormal

3.3
dBm

LgAv

Delta Pair
(Tracking Ref)
Ref A

V1 52
S3 FC

AR
aff):

FTun
Swp

Center 2.422 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 100 MHz
Sweep 33.8 ms (601 pts)

Span Pair

Span Center

6 dB BANDWIDTH MID CH, CHAIN 1

# Agilent

RL

| Marker |

Project: 0212354
Ref 20 dBm

Atten 20 dB

A Mkrl 33.83 MHz
1.51 dB

#Peak
Log

Select Marker

4.1
dBm

LghAv

Delta Pair
(Tracking Ref)
Ref A

V1 s2
S3 FC

AA

off):
FTun

Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 100 MHz
Sweep 9.56 ms (601 pts)

Span Pair

Span Center
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6 dB BANDWIDTH HIGH CH, CHAIN 1

we Agilent

R T

Warker

Ref 20 dBm

Atten 20 dB

A Mkrl 33.83 MHz
0.70 dB

#Peak

Select Marker
1 2 3 4

Maormal

Delta

38
dBm

LgAv

V1 Ss2

S3 FC
AA

off):
FTun

Swp

Center 2.452 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 100 MHz
Sweep 33.8 ms (601 pts)

Delta Pair
(Tracking Ref)
Ref b

Span Pair

Span Center

6 dB BANDWIDTH, CHAIN 2

6 dB BANDWIDTH LOW CH, CHAIN 2

we Agilent

R T

Warker

Ref 20 dBm

Atten 20 dB

A Mkrl 33.83 MHz
0.20 dB

#Peak

Select Marker

Delta

Delta Pair
(Tracking Ref)
Ref b

FTun

Swp

Center 2.422 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 100 MHz
Sweep 33.8 ms (601 pts)

Span Pair

Center

Span
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6 dB BANDWIDTH MID CH, CHAIN 2

e Agilent

RL

harker

Project: 09012364
Ref 20 dBm

Atten 20 dB

A Mkrl 35.00 MHz
0.01 dB

#FPeak
Log

10
dB/

Offst
17.2

iB

Select Marker

1 2 3 4

Mormal

Delta

dBm

LgAv

Delta Pair
(Tracking Ref)
Ref A

V1 S2
S3 FC

AR
off}:

Span Pair

Span Center

FTun

Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 100 MHz
Sweep 9.56 ms (601 pts)

Off

6 dB BANDWIDTH HIGH CH, CHAIN 2

e Agilent

R T | Wlarker |

Ref 20 dBm

Atten 20 dB

A Mkrl 3250 MHz

-0.36 dB

#Peak
Log

10
dB/

Offst
17.2

dB

Select Marker

12 3 14

Mormal

4.9
dBm

LgAv

Delta Pair
(Tracking Ref)
Ref A

V1 52
S3 FC

AR
aff):

FTun
Swp

Center 2.452 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 100 MHz
Sweep 33.8 ms (601 pts)

Span Pair

Span Center
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REPORT NO: 09U12364-1B

FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009

IC: 4324A-BRCM1045

8.4.2. 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 35.9417 35.9388
Middle 2437 35.8924 35.9451
High 2457 35.5767 35.8386
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99% BANDWIDTH, CHAIN 1

99% BANDWIDTH LOW CH, CHAIN 1

@ Agilent

RL

| Siistem |

Ch Freg

Occupied Bandwidth

2.422 GHz

Trig  Free

Show Errors ¥

Project: 0212364
Ref 20 dBm

Atten 20 dB

#Samp

Log

<3

Power On/
Praset
‘ Time/Date H

10

dB/

Offst
17.2

dB

Center 2.422 00 GHz
#Res BW 510 kHz

#VBW 1.5 MHz #Sweep 100

Span 100 MHz
ms (601 pts)

‘ Alignments Y

Config lfO »

QOccupied Ba

Transmit Freq Error
# dB Bandwidth

35.9417 MHz

Qoo By % Pwr
¥ dB

ndwidth

117.433 kHz
37693 MHz"

95.00 %
-26.00 dB

Reference *

Wore
1of3

99% BANDWIDTH MID CH, CHAIN 1

# Agilent

R T |Fre§fChanneI |

Ch Freg

Occupied Bandwidtl

2.437 GHz

Trig  Free

Center Freq
2 43700000 GHz

Project: 0212354
Ref 20 dBm

Atten 20 dB

#Samp)

Start Freq
238700000 GHz

Stop Freq
2 45700000 GHz

B

Center 2.437 00 GHz
#ZRes BW 510 kHz

#VBW 1.5 MHz #Sweep 100

Span 100 MHz
ms (601 pts)

CF Step
10.0000000 kHz
Auto Man

Freq Offset
0.00000000 Hz

Transmit Freq Errar
 dB Bandwidth

Occupied Bandwidth

Do BYW % Pwr
w dB

35.8924 MHz

35341 kHz
40.442 tHz™

99.00 %
-26.00 dB

Signal Track

On off
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99% BANDWIDTH
s Agilent R T [ System |

Ch Freg 2482 GHz Trig  Free || Show Errors +

Occupied Bandwidth I |

| Power On/
Preset

Project: 0912364
Ref 20 dBm Atten 20 dB

Log &

10 Rl &1
dB/
Offst
17.2
dB

Alignments ¥

#Samp ‘ Time/Date 4

Config /O 4

Center 2.452 00 GHz Span 100 MHz

#Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms (601 pts)
Occupied Bandwidth OccBW % Pwr  99.00% ||| Reference
35 5767 MHZ ¥ dB  -26.00 dB

Transmit Freq Error -6.647 kHz
% dB Bandwidth 37 657 MHz"

hlore
10f3

99% BANDWIDTH, CHAIN 2

99% BANDWIDTH LOW CH, CHAIN 2
5 Agllent R T [Freq/Channel |

| |
Ch Freg 2.422 GHz Trig  Free 2 ‘%ggéggnl:gquz

Occupied Bandwidth I

| Start Frag
237200000 GHz

Project: 0912364

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
o 247200000 GHz

CF Step
10.0000000 WHz
to Iilan|

dB

Freq Offset
0.00000000 Hz

Center 2.422 00 GHz Span 100 MHz
#Res BW 510 kHz #VBW 1.5 MHz #Sweep 100 ms (601 pts)

- . Signal Track
Occupied Bandwidth Ot BW % Pwr 83.00 % |lon off

35.9388 MHz xdB 260048

Transmit Freq Error 126.925 kHz
% dB Bandwidth 37.903 MHz"
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99% BANDWIDTH MID CH, CHAIN 2

e Agilent

R T

|FrquChanneI |

Ch Freg

2437 GHz

Trig  Free

Occupied Bandwidth

Center Freq
243700000 GHz

| Start Freqg

Project: 09012354
Ref 20 dBm

Atten 20 dB

238700000 GHz

#Samp|

Stop Freg

2.43700000 GHz

Log

P
&

10

dB/

Offst

17.2
B

CF Step
10.0000000 MHz
Lk l||Aute flan

Freq Offset

Center 2.437 00 GHz
#Res BW 510 kHz

#VBW 1.5 MHz #Sweep 100

Span 100 MHz
ms (601 pts)

0.00000000 Hz

Transmit Freg Errar
w dB Bandwidth

Occupied Bandwidth

Occ BW % Puwr
¥ dB

35.9451 MHz

-27121 kHz
37657 MHz™

99.00 %
-26.00 dB

Signal Track

On off

99% BANDWIDTH HIGH CH, CHAIN 2

we Agilent

RL

|FrequhanneI |

Ch Freq

2.452 GHz

Trig  Free

Occupied Bandwidth

Center Freq
245200000 GHz

Project: 0912364
Ref 20 dBm

Atten 20 dB

| Start Freq
240200000 GHz

#Samp

Q..

Stop Freq
2 A0200000 GHz

CF Step

AllAuta

10.0000000 MHz
Iilan|

Freq Offset

Center 2.452 00 GHz
#Res BW 510 kHz

#VBW 1.5 MHz

Span 100 MHz

#Sweep 100 ms (601 pts)

0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Oec BWWY % Pwr
% dB

35.8386 MHz

129534 kHz
37770 MHz"

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

8.4.3. OUTPUT POWER

LIMITS

FCC §15.247 (b), IC RSS-210 A8.4, LP0002 § 3.10.1 (2) (2.3); (3) (3.1.1)
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.

RESULTS

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

Low 2422 29.09 23.18 23.77 26.50 | -2.59
Mid 2437 29.09 23.96 24.56 27.28 | -1.81
High 2452 29.09 21.81 22.32 25.08 | -4.01
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

8.4.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e), IC RSS-210 A8.2 (b), 3.10.1 (6) (6.2.2)

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 -6.80 8 -14.80
Middle 2437 -5.32 8 -13.32
High 2452 -5.54 8 -13.54
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POWER SPECTRAL DENSITY, WITH COMBINER

PSD LOW CH, WITH COMBINER
@ Agilent RL | Peak Search |

Project: 09U12364 Mkr1 2.424 845 9 GHz
Ref 20 dBm Atten 20 dB £.80 dBm Mext Pealk
#Peak
‘ Mext Pk Right
‘ MNext Pk Left
(I.Bm .
Min Search

LgAv
M1 sz
53 FC| Pk-Pk Search

AR
aff):
=50k tlkr ©® CF
Swp
Center 2.424 833 3 GHz Span 300 kHz ‘ 1'\"13?28
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

PSD MID CH, WITH COMBINER
# Agilent RL | Peak Search |

Praject: 09112364 Mkr1 2.439 497 0 GHz
Ref 20 dBm Atten 20 dB 5.32 dBm Mext Peak
#Peak
Log
‘ Mext Pk Right
i ‘ Mext Pk Left
dbnl .
‘ Min Search
LghAv
M1 S2
53 FC PL-Pk Search
AA
off):
=50k hlkr ® CF
Swp
Center 2.439 500 0 GHz Span 300 kHz ‘ 1'\'1?28
#Res BW 3 kHz ZWBW 10 kHz #Sweep 100 s (601 pts)
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PSD HIGH CH, WITH COMBINER
5 Agllent RL [PeaksSearch |

Project: 02112364 Mkr1 2.44%9 497 5 GHz

Ref 20 dBm Atten 20 JdB 5.54 dBm Mext Paak
#Peak

‘ MNext Pk Right
‘ Mext Pl Left

8.0
dBm

LgAv

M1 S2

S3 FC Fk-Fk Search
AA

off):

150k Mir ® CF

Swp

Center 2.449°500 0 GHz Span 300 kHz ‘ M?ge

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

‘ Min Search
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

8.4.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d), IC RSS-210 A8.5, LP0002 § 3.10.1 (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: 09U12364-1B

FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009
IC: 4324A-BRCM1045

COMBINER SPURIOUS EMISSIONS

LOW CH BANDEDGE, COMBINER

e Agilent 05:45:28 May 27, 2008

R T

Fraeg/Channel

Project: 053U 1756
Ref 20 dBm

Atten 20 dB

Mkr1 2.417 00 GHz
5.13 dBm

#Peak

dB
Dl

Center Freq
240000000 GHz
Start Freq
235000000 GHz
Stop Freq
245000000 GHz

149
dBm

LgAv

10.0000000 MHz
UL

Auto

V1 52
S3 FC

aff):

FTun

Swp

#Res BW 100 kHz

Center 2.400 00 GHz

#VBW 300 kHz

Span 100 MHz
Sweep 9.56 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On

—

LOW CH SPURIOUS, COMBINER

e Agilent 05:47:16 May 27, 2008

R T

Act Fctn Posn

Ref 20 dBm

Atten 20 dB

Mkr2 24.702 GHz
43.69 dBm

#Peak T

Log G

-14.9
dBm

LghAv

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

Marker Trace
1 m
2 n

X Az
2.419 GHz
24702 GHz

Amplitude
514 dBm
-42.60 dBm
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

MID CH REFERENCE, COMBINER

4 Agilent 06:23:03 May 27, 2008 R T |Freg/Channel

Mkr1 2.432 00 GHz Center F

enter Freq

Ref 20 dBm Atten 20 dB 348 dBm_|| 43700000 GHz
#Peak

Start Freq

2.38700000 GHz

Stop Freq

248700000 GHz

(IB;II CF Step
10.0000000 hHz
LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On off

Center 2.437 00 GHz Span 100 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 9.56 ms {601 pts)

MID CH SPURIOUS, COMBINER
e Agilent 11:14:02 May 27, 2008 R T Peak Search

Mkr2 15.534 GHz

Ref 20 dBm Atten 20 dB 4647 dBm Mexwt Pagk
#Peak |

[

Next Pk Right

Mext Pk Left

Min Search

LgAv

dBm ‘

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) Pk-Pk Search

Marker Trace X Pz Amplitude
1 )] 2,445 GHz 4.52 dBm
2 [4)] 15.524 GHz -46.47 dBm

Mir @ CF

MWore
1 0f2
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

HIGH CH REFERENCE, COMBINER
e Agllent RL [ Display |

Mkr1 2.454 5 GHz
Ref 20 dBm Atten 20 JdB 7.76 dBm Full Screen
#Peak

Display Line
-12.24 dBm
On Off

—

dBm
LgAv

LimitsH

vl S2 Active Fctn
S$3 EC Lt Position 4
AA Battam

off):

FTun Title M
Swp

Center 2.483 5 GHz Span 100 MHz ‘ FPreferences M
#Res BW 100 kHz #WBW 300 kHz Sweep 9.6 ms (1001 pts)

HIGH CH SPURIOUS, COMBINER
e Agllent RL [ Marker |
Mkr1 25.065 GHz

Ref 20 dBm Atten 20 dB 45.46 dBm
#Peak

Select Marker
1 2 3 4

Mormal

Delta

;IBl.n T Df_ltag)?)ir
FACKING Fe
LgAv Ref A

V1 S2 Span Fair
$3 FC z Wk Span Center
AA

off}:
FTun
Swp

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts)
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REPORT NO: 09U12364-1B
FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009
IC: 4324A-BRCM1045

9. RADIATED TEST RESULTS

9.1. 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 applicable 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: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

9.2 TRANSMITTER ABOVE 1 GHz

9.2.1. 802.11b MODE
CHANNEL 1, 2412MHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame: Project Mo.: Time & Date
Broadcorm 09123654 2:42:29 PM Mar 19, 2009

REF 111.500 ATTEM 20 dB MKR 2.29000 GHz  G61.14 dBpy
POS PE
LS 10
def

(BN
7<.000
dBuV

RL
OFFSET

21.50
dB
START 2.31000 SHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID BYW 1 MHz SwP 20,0000 meec

Test Item:

Description: 11b_Channel 1, 24 12MHz_Horz_Peak

LOW CHANNEL RESTRICTED, AVG, HORIZ

Zomparny MName: Project MNo.: Time & Date
Broadcom 091123654 2:50:29 PM Mar 19, 2009

REF 111.500 ATTEM 20 dB MKR 2,.39000 SHz 48,43 dBpY
POS PK
LOG 10
de/

oL
S<.000
dBuV

RL
OFFSET

=1.50
dB
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID By 10 Hz SWWR 24,00 sec

Test Item:

Description: 11b_Channel 1, 2412MHz_Horz_Average
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Compary Marme: Project Mo.: Time & Date
Broadcom 0912364 2:40:03 AM Mar 20, 2009

REF 111.500 ATTEM 20 dB MER 236140 GHz  61.48 dBpY

POS PE
Lo 10
dB/

DL

F4.000
dep

RL
DFFSET

=1.50
de

START 2.31000 GHz STOP 2.39000 GHz
CCS5  RES BW 1 MHz WID BV 1 MHz SwWR 20,0000 msec

Test Item:

Description: 11b_Channel 1, 2412MHz_Wert_Peaak

LOW CHANNEL RESTRICTED, AVG, VERT

Cormpany Mame: Project Mo.: Tirme & Date
Broadcon 0912364 2:30:25 AM Mar 20, 2009

REF 111.500 ATTEM 20 dB MER 2.39000 GHz  49.67 dBpY

POS PE
LG 10
ey

DL

94,000
dBEpr

RL
OFFSET

=1.50
de
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID B 10 Hz SR 24,00 sec

Test Item:

Description: 11b_Channel 1, 2412MHz_Vert_Average
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

CHANNEL 11, 2462MHz
RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Carnpany Marne: Project Mo.: Tirme & Date
Broadoomm 09112354 2:56:08 PM Mar 19, 2009

REF 111.500 ATTEM 20 dB MKR 2.49942 GHz 61,75 dBEpv
POS PE
LOG 10
B/

0L
74,000
dBuV

RL
OFFSET

31.80
dB
START 2.43350 GHz STOP 2.50000 GHz
CCS  RES BwW 1 MHz WID BV 1 MHz SWPR 20,0000 rmsec

Test Item:

Description: 11b_Channel 11, 2462MHz_Horz_Peak

HIGH CHANNEL RESTRICTED, AVG, HORIZ
Company MName: Project Mo.: Time & Date
Broadcom 0912364 215748 PM Mar 19, 2009

REF 111.500 ATTEM 20 dB MER 248639 GHz 50,38 dBEpv
POS PK
LG 10
(=]}

DL
=4.000
dBp

RL
OFFSET

a1.20
de
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES Bw 1 MHz WID BW 10 Hz S¥WP 5.00 sec

Test Item:

Description: 11b_Channel 11, 2462MHz_Horz_Average
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Carmpary Marme: Project MNo.: Time & Date
Broadcom 09123654 5:34:45 AM Mar 20, 2009

REF 111.800 ATTEM 20 dB MKR 2.48940 GHz  62.09 dBph
POS PK
LOG 10
dB/

DL
Fd.000
dBuV

RL
OFFSET

31.80
dB
START 2.458330 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID BWY 1 MHz SWR 20,0000 msec

Test Item:

Description: 11b_Channel 11, 2462MHz_Wert_Peak

HIGH CHANNEL RESTRICTED, AVG, VERT

Campany Mame: Project Mo.: Tirme & Date
Broadcom OoU12264 £:37:13 AM Mar 20, 2009

REF 111.200 ATTEM 20 dB MKR. 249930 GHz 49,10 dEpv
POS PE
LOG 10
ey

DL
=4.000
dELr

RL
OFFSET

31.80
dB
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BwW 1 MHz WID B 10 Hz SR 5.00 sec

Test Item:

Description: 11b_Channel 11, 2462MHz_Wert_Average
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REPORT NO: 09U12364-1B
FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009
IC: 4324A-BRCM1045

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Comphiance Certification Services, Fremont 3m Chamber

Company:
Project #:

Date:

Test Engineer:
Configuration:

Mode:

Test Equipment:

Horn 1-18GHz

Broadcom
00U12364
02/23/00

Ching Pang

EUT/Laptop
Tx 11b Mode

Pre-amplifer 1-26 GHz

Pre-amplifer 26-40GHz

Horn > 18GHz

‘ Limit ‘

| T60; S/N: 2238 @3m j | T34 HP 84498

Hi Frequency Cables

-

o

j ‘FCC15.205 j

3" cable 22807700 12’ cable 22807600 20" cable 22807500 HPF RejectFilter Peak Measurements
REW=VBW=1MHz
3" cable 22807700 - 12" cable 22807600 - ‘ 20" cable 22807500 j ‘ j ‘ R_001 Average Measurements
RBEW=1MHz ; VBEW=10Hz
f Dist | Read Pk | Read Ave.: AF : CL | Amp (D Coxr: Flw | Peak Ave | Pk Lim Aveg Lim: Pk Mar : Ave Mar Notes
GHz (m) dBuV dBuV dBm: dB dB dB dB  dBuV/m | dBuV/mn | dBuV/m | dBuV/m dB 4B (VH)
Low Ch, 241 2MHz:
4824 30 470 42.1 327 58 -348 0.0 on 506 45.7 74 54 -234 83 v
4824 30 42.6 372 32.7 5B -348 0.0 00 462 408 T4 54 -278 -132 H
Mid Ch, 2437MHz!
4874 30 450 380 32.7 58 348 0.0 on 48.7 41.7 74 54 -253 -123 Wi
7311 30 400 300 355 T3 -34.1 0.0 00 48.6 3856 74 54 -254 -154 ¥
4874 30 430 340 327 58 -348 0.0 on 46.7 377 74 54 -27T3 -163 H
7311 30 42.7 310 355 73 -34.1 00 00 513 3946 T4 54 -22.7 -144 H
Hizh Ch, 2462 MHz
4924 30 42.6 350 32.7 50 -348 0.0 on 464 388 74 54 -276 -152 M
7386 30 413 306 3546 73 -34.1 0.0 00 50.1 304 T4 54 -239 -14.6 v
4024 30 450 378 327 50 348 0.0 on 488 416 74 54 -252 -124 H
7386 30 428 312 356 T3 -34.1 0.0 on 516 400 74 54 -224 -14.0 H
Mo other were i d ahove system noise floor

Rew. 11.10.08

f Measurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Limit

Dist Distance to Antenna D Corr Dustance Cerrect to 3 teters PlkLin  Peak Field Strength Lit

Eead Analyzer Beading Awg Awerage Field Strength @ 3m Lvg Mar Margin vs. Average Limit

AF  Antenma Factor Peak  Calculated Peak Field Strength Pk Mar Iargin vs. Peak Limit

CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 09U12364-1B
FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009
IC: 4324A-BRCM1045

9.2.2. 802.11g MODE
CHANNEL 1, 2412MHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Campany Mame:;
Broadcomm

REF 111.500 ATTEM 20 dB

Project Mo.;
0911123654

Time & Date
2:30:06 PM Mar 19, 2009

MEKR 2.28940 GHz  70.83 dBpyv

POS PE
L3 10

dBf

DL

74,000

w =TT

"

RL
OFFSET

21.50
de

START 2.21000 GHz
CCS  RES BW 1 MHz

Test Item:

WID BWw 1 MHz

Description: 11g_Channel 1, 2412MHz_Horz_Peak

STOP 2,39000 GHz
SWP 20,0000 msec

LOW CHANNEL RESTRICTED, AVG, HORIZ

Company Mame:
Broadcom

REF 111.500 ATTEM 20 dB

Project MNo.:
09112354

Time & Date
2:28:06 PM Mar 19, 2009

MKR 2.39000 GHz  53.70 dBpy

POS PE
LOG 10

dB/

DL
=<,000

B

RL

OFFSET

=31.50
de

START 2,31000 GHz
CCS  RES BwW 1 MHz

Test Item:

WID BV 10 Hz

STOP 2.39000 GHz
SWR 24,00 sec

Description: 11g_Channel 1, 2412MHz_Horz_fsverage
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REPORT NO: 09U12364-1B
FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009
IC: 4324A-BRCM1045

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Company Mame:
Broadcom

REF 111.500 ATTEM 20 dB

Time & Date
S:42:03 AM Mar 20, 2009

MER 2.38940 GHz  71.91 dBpY

Project Mo.:
0911123654

POS PE
LS 10

de/f

DL

74,000

m[=THLN)

RL
OFFSET

=1.50
de

START 2,31000 GHz
CCS5  RES BW 1 MHz

Test Item:

STOP 2.39000 GHz

WID BvY 1 MHz SwWR 20,0000 msec

Description: 11g_Channel 1, 2412MHz_Wert_Peak

LOW CHANNEL RESTRICTED, AVG, VERT

Tirme & Date
2:45:27 AM Mar 20, 2009

MKR. 2,39000 GHz 53,33 dBEpv

Cormpany Mame: Project Mo.:

BEroadcom 912364

REF 111.500
POS PE
LOG 10
ey

ATTEM 20 dB

DL
=4.000
dELr

RL
OFFSET

31.50
dB
START 2.21000 GHz
CCS  RES BW 1 MHz

STOP 2.39000 GHz

WID B 10 Hz SR 24.00 zec
Test Itern:

Description: 11g_Channel 1, 2412MHz_Wert_Average
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

CHANNEL 2, 2417MHz
RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Carnpany Mare: Project Mo.: Tirme & Date
Broadcomm 0912364 2:06:11 AM Mar 20, 2009

REF 111.500 ATTEM 20 dB MKR 2.38940 GHz 72,26 dBpuv
POS PE
Lo 10
==

DL
#4.000

-
dEu W

RL
COFFSET

51.50
dE
START =.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID BW 1 MHz SwP 20,0000 msec

Test Item:

Description: 11g_Channel 2, 2417MHz_Horz_Peak

LOW CHANNEL RESTRICTED, AVG, HORIZ

Company Mame: Project MNo.: Time & Date
Broadcom 09112354 9:0<4:41 AM Mar 20, 2009

REF 111.500 ATTEM 20 dB MKR 2.39000 GHz 53.57 dBpv
POS PE
LOG 10
dB/

DL
24,000
B

RL
OFFSET

=1.50
de
START 2,31000 GHz STOP 2.39000 GHz
CCS  RES BwW 1 MHz WID BV 10 Hz SWR 24,00 sec

Test Item:

Description: 11g_Channel 2, 2417MHz_Horz_fAverage
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Company Mame: Project Mo.: Time & Date
Broadcom 0912364 7:11:06 PM Mar 19, 2009

REF 111.500 ATTEM 20 dB MER 2.38960 GHz 68.09 dBpY
POS PE
LS 10
def

DL
<000
m[=THLN)

RL
OFFSET

=1.50
de
START 2,31000 GHz STOP 2.39000 GHz
CCS5  RES BW 1 MHz WID BvY 1 MHz SwWR 20,0000 msec

Test Item:

Description: g mode_Channel 2, 2417MHz_vert_peak

LOW CHANNEL RESTRICTED, AVG, VERT

Camparny Marme: Project Mo.: Time & Date
Broadcorm 912364 7:10:02 PM Mar 19, 2009

REF 111.500 ATTEM 20 dB MER 2,39000 GHz  51.50 dBp
POS PE
LOG 10
B

oL
54,000
dBuV

RL
COFFSET

21.50
dB
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID B 10 Hz Sk 24,00 sec

Test Item:

Description: g rmode_Channel 2, 2417MHz _wert_avg
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

CHANNEL 10, 2457 MHz
RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Compary Mame: Project MNo.: Time & Date
Eroadcorm 0212364 Q0949 AM Mar 20, 2009

REF 111.800 ATTEM 20 dB MKR 2.48499 GHz £9.93 dBpY

POS P
LOG 10
dB/

DL
74,300
dBuH

RL
OFFSET

31.80
e
START 2.48350 GHz STOF 2,50000 GHz
CCS RESBW 1 MHz WID B 1 MHz SwWP 20,0000 msec

Test Iterm:

Description: 11g_Channel 10, 2457MHz_Horz_Peak

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Cormnpaty Marme: Project Mo.: Tirne & Date
Broadcom 0oU12364 Q:11:47 AM Mar 20, 2009

REF 111.800 ATTEM 20 dB MER 2.48354 GHz 52.21 dBuY

POS PE
LOG 10
de/

DL
24,000
w[=THLN)

RL
OFFSET

31.80
de
START 2.48330 GHz STOP 2.50000 GHz
CCS RES BW 1 MHz WwID BWY 10 Hz SwWP 5,00 sec

Test Item:

Description: 11g_Channel 10, 2457MHz_Horz_Average
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Compary Marme: Project Mo.: Time & Date
Broadcom 0912364 7:14:12 PM Mar 19, 2009

REF 111.800 ATTEM 20 dB MER 2.51740 GHz  67.20 dBpY
POS PE
Lo 10
dB/

DL
F4.000
dep

RL
DFFSET

=1.80
de
START 2,42350 GHz STOP 2,92140 GHz
CCS5  RES BW 1 MHz WID BV 1 MHz SwWR 20,0000 msec

Test Item:

Description: @ mode_Channel 10, 2457MHz_vert_peak

HIGH CHANNEL RESTRICTED, AVG, VERT

Company Mame: Project MNo.: Tirne & Date
Broadcarm 0912354 7:15:29 PM Mar 19, 2009

REF 111.200 ATTEM 20 dB MKR. 248350 GHz 50,65 dBEpv
POS PE
LOG 10
ey

DL
=4.000
dELr

RL
OFFSET

31.80
dB
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BwW 1 MHz WID B 10 Hz SR 5.00 sec

Test Item:

Diescription: g mode_Channel 10, 2457MHz_Wert_avg
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

CHANNEL 11, 2462 MHz
RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame:; Project Mao.: Time & Date
Eroadcom 0212364 Z:40:21 PM Mar 19, 2009

REF 111.800 ATTEM 20 dB MER 2.48350 GHz 67.39 dBuy
POS PE
LOG 10
dB/f

DL
74,000
w[=THLN)

RL
OFFSET

51.60
dB
START 243350 GHz STOP 2.50000 GHz
CCS RES BW 1 MHz WID BYY 1 MHz SwP 20,0000 msec

Test Item:

Description: 11g_Channel 11, 2462MHz_Horz_Peak

HIGH CHANNEL RESTRICTED, AVG, HORIZ
Corpary Mame; Project MNa.; Time & Date
Eroadcorm 0912364 2:36:05 PM Mar 19, 2009

REF 111.200 ATTEM 20 dB MKR 2.48350 GHz S53.82 dBpv

POS PE
LOG 10
de/f

DL
S<.000
B

RL
COFFSET

31.80
de
START 2.48350 GHz STOP 2.50000 GHz
CCS RES BW 1 MHz WID BV 10 Hz SWP 5.00 sec

Test [tem:

Description: 11g_Channel 11, 2462MHz_Horz_Average
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Cornpary Marme: Project Mo.: Time & Date
BEroadcom 09112364 5:36:09 PM Mar 19, 2009

REF 111.800 ATTEM 20 dB MKR 248375 GHz 67,43 dBp

POS PK
LOG 10
dB/f

DL
F4.000
dBuV

RL
OFFSET

31.80
e
START 2.48350 GHz STOP 2,50000 GHz
CCS RESBW 1 MHz WID B 1 MHz SwWP 20,0000 mses

Test Item:

Description: @ mode_Channel 11, 2462MHz_Wert_peak

HIGH CHANNEL RESTRICTED, AVG, VERT
Corpary Mame; Project MNa.; Tirme & Date
Broadcom 0912364 5:37:02 PM Mar 19, 2009

REF 111.800 ATTEM 20 dB MkR 248350 GHz 52,12 dEpy

POS P
LOG 10
de/f

DL
S<.000
dBp

RL
COFFSET

=31.80
(w2}
START 2.48330 GHz STOP 2.50000 GHz
CCS  RESBw 1 MHz WID BYW 10 Hz SwWR 5,00 sec

Test Iterm:

Description: g mode_Channel 11, 2462MHz_Vert_avg
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REPORT NO: 09U12364-1B
FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009

IC: 4324A-BRCM1045

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont 3 Chamber

Company:
Project #
Date:

Test Engineer:
Configwation:
Mode:

Test Equipment:

Horn 1-18GHz

Broadcom
00U12364
03/20/09

Vien Tran

EUT/Laptop
Tx 11z Mode

Pre-amplifer 1-26 GHz

Pre-amplifer 26-40GHz

Horn > 18GHz

‘ Limit ‘

| T60; S/N: 2238 @3m j | T34 HP 8449B

Hi Frequency Cables

=

-]

j ‘FCC15.205 j

3’ cable 22807700 12’ cable 22807600 20’ cable 22807500 HPF RejectFilter Peak Measurements
REW=VBW=1MHz
3' cable 22807700 - 12" cable 22807600 - ‘ 20" cable 22807500 j ‘ j ‘ R_001 Average Measurements
EBEW=1MHz , VBEW=10Hz
f Dist | Read Pk i Read Avg.; AF | CL | Amp (D Corxi Flw | Peak Avg | PkLim | Avg Lim | Pk Mar | Avg Mar Notes
GHz (m) dBuV dBuV dBm: dB dB dB dB | dBuV/m { dBuVin | dBuV/m | dBuVim dB dB (VH)
Low Ch, 241 2AHz
4824 30 48.7 359 32.7 5B -348 0.0 on 524 395 74 54 -21.6 -14.4 v
4824 30 47.1 338 327 5B -348 0.0 00 S08 374 T4 54 -232 -16.6 H
Alid Ch, 2437MHz.
4874 30 47.1 359 327 5B -348 0.0 on 508 3956 74 54 -232 -14.4 v
7311 30 423 319 355 T3 -34.1 0.0 00 510 406 T4 54 -230 -134 M
4874 30 453 348 327 58 348 0.0 (K1) 490 385 T4 54 =250 -155 H
7311 30 413 303 355 T3 2341 0.0 0n 500 390 74 54 -240 -150 H
High Ch, 2462 MHz
4924 3.0 449 343 32.7 50 -348 0.0 on 48.7 38.1 74 54 -253 -159 v
7386 30 409 303 356 T3 2341 0.0 0n 497 39.1 74 54 -3 -149 W
4024 30 45.1 320 327 50 -348 0.0 on 489 36.7 74 54 -251 -173 H
7386 30 42.6 308 3546 T3 -34.1 0.0 00 514 396 T4 54 -22.6 -14.4 H
Mo other were detected above system noise floor
Rev. 03.09.09
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

9.2.3. 802.11n HT20 MIMO MODE
CHANNEL 1, 2412MHz
RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Campany Mame:; Project Mo.; Time & Date
Broadcom 0912364 1:18:25 PM Mar 19, 2009

REF 111.500 ATTEM 20 dB MKR 2.238860 GHz G67.41 dBpv
POS PE
Lo 10
dBf

DL
74,000

dBuV E

RL
OFFSET

31.50
de
START 2.21000 GHz STOP 2,390000 GHz
CCS  RES BW 1 MHz WID B 1 MHz SWPR 20.0000 msec

Test Item:

Description: HT20_Channel 1, 2412MHz_Horz_Peak

LOW CHANNEL RESTRICTED, AVG, HORIZ

Company Mame: Project Mo.: Time & Date
Broadcom a9uU12364 1:14:19 PM Mar 19, 2009

REF 111.500 ATTEM 20 dB MKR 2.38900 GHz 51.57 dBpv
POS PE
LOG 10
de/f

DL
54,000
B

RL
OFFSET

=1.50
de
START 2.21000 GHz STOP 2.29000 GHz
CCS  RES BwW 1 MHz WID Bw 10 Hz SwE 24,00 zec

Test Iterm:

Description: HT20_Channel 1, 2412MHz_Horz_Average
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REPORT NO: 09U12364-1B
FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009
IC: 4324A-BRCM1045

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Company Mame:
Broadcom

REF 111.500 ATTEM 20 dB

Project Mo.:
0911123654

Time & Date
G:40:17 PM Mar 19, 2009

MER 2.39000 GHz  71.52 dBpY

POS PE
LS 10

de/f

DL

74,000

m[=THLN)

ol

1

RL
OFFSET

=1.50
de

START 2,31000 GHz
CCS5  RES BW 1 MHz

Test Item:

WID BvY 1 MHz

Description: HT20_Channel 1, 2412MHz_vertpeak

STOP 2.39000 GHz
SwWR 20,0000 msec

LOW CHANNEL RESTRICTED, AVG, VERT

Cornpary Marne:
Broadcorn

REF 111.500 ATTEM 20 dB

Project Mo.:
0912364

Tirme & Date
G:46:57 PM Mar 19, 2009

MKR 2,38880 GHz 53.52 dBEpv

POS PE
LOG 10

ey

DL
24,000

dBuV

RL

OFFSET

=1.50
dB

START 2.31000 GHz
CCS  RES Bw 1 MHz

Test Item:

WID BV 10 Hz

Diescription: HT20_Channel 1, 2412MHz_Wert_avg

STOP 2.39000 GHz
SR 24.00 zec
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

CHANNEL 2, 2417MHz
RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Carnpany Mare: Project Mo.: Tirme & Date
Broadcomm 0912364 5:08:22 PM Mar 19, 2009

REF 111.500 ATTEM 20 dB MKR 238980 GHz  70.01 dBpv
POS PE
Lo 10
==

0L
74,000
dBuV

RL
COFFSET

51.50
dE
START =.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_peak

LOW CHANNEL RESTRICTED, AVG, HORIZ

Company Mame: Project MNo.: Time & Date
Broadcom 091123654 &:09:49 PM Mar 19, 2009

REF 111,500 ATTEMN 20 dB MKR 2.35950 GHz 532,37 dBpv
POS P T

LOG 10
de/

DL
54,000
B

RL
OFFSET

=1.50
e
START 2.31000 GHz STOPR 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: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Campary Mame: Project MNo.: Time & Date
Eroadcorm 0912364 7:20:09 PM Mar 19, 2009

REF 111,500 ATTEM 20 dB MkR 2.35980 GHz 55.6¢4 dEpY
POSs PE
LOG 10
de/f

DL
74,000
By

RL
COFFSET

=1.50
dE
START 2.31000 GHz STOP 2.29000 GHz
CCS  RES BW 1 MHz WID Bwy 1 MHz SWP 20,0000 msec

Test Iterm:

Description: HT20_Channel 2, 2417MHz_vert_pk

LOW CHANNEL RESTRICTED, AVG, VERT

Camparny Marme: Project Mo.: Time & Date
Broadcorm 912364 7:21:34 PM Mar 19, 2009

REF 111.500 ATTEM 20 dB MER 2,39000 GHz 49,05 dBpy
POS PE
LOG 10
B

oL
54,000
dBuV

RL
COFFSET

21.50
dB
START 2.31000 GHz STOP 2.329000 GHz
CCS  RES BW 1 MHz WID B 10 Hz Sk 24,00 sec

Test Item:

Description: HT20_Channel 2, 2417MHz_vert_avg
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

CHANNEL 10, 2457 MHz
RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Compary Mame: Project MNo.: Time & Date
Eroadcorm 0212364 6:01:49 PM Mar 19, 2009

REF 111.800 ATTEM 20 dB MKR 2.48482 GHz  70.31 dBpv

POS P
LOG 10
dB/

DL
74,000
dBuH

RL
OFFSET

31.80
e
START 2.48350 GHz STOF 2,50000 GHz
CCS RESBW 1 MHz WID B 1 MHz SwWP 20,0000 msec

Test Iterm:

Description: HT20_Channel 10, 2457MHz_Horz_peak

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Cornpany Mame: Project Mo.: Time & Date
Broadcom 0oL12264 £:05:45 PM Mar 19, 2009

REF 111.200 ATTEMN 20 dE MKR 2.48362 GHz 53,87 dBpy
POS PK T

LoG 10
dey/

DL
54,000
(m[=THLN)

RL
OFFSET

=1.80
(m[=]
START 249350 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_&vg
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Campary Mame: Project MNo.: Time & Date
BEroadcom 09112364 717528 PM Mar 19, 2009

REF 111.800 ATTEM 20 dB MKR 2.48490 GHz  65.27 dBp

POS PK
LOG 10
dBf

DL
F4.000
dBp

RL
COFFSET

51.80
e
START 2.48350 GHz STOF 2,.50000 GHz
CCS RES BW 1 MHz WID B 1 MHz SwWP 20,0000 msec

Test Iterm:

Description: HT20_Channel 10, 2457MHz_wert_pk

HIGH CHANNEL RESTRICTED, AVG, VERT

Compary Mame: Project Mo.: Time & Date
Broadcom 912364 71696 PM Mar 19, 2009

REF 111.200 S&TTEM 20 dB MKR 2.48354 GHz  49.81 dBpv
POS PK
LOG 10
B

DL
=d.000
dBp

RL
COFFSET

31.20
de
START 2.43350 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_awg

Page 90 of 113

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: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

CHANNEL 11, 2462 MHz
RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame:; Project Mao.: Time & Date
Eroadcom 0212364 1:59:53 PM Mar 19, 2009

REF 111.800 ATTEM 20 dB MER 2.48472 GHz 68.82 dBuY
POS PE
LOG 10
dB/f

DL
74,000
w[=THLN)

RL
OFFSET

51.60
dB
START 243350 GHz STOP 2.50000 GHz
CCS RES BW 1 MHz WID BYY 1 MHz SwP 20,0000 msec

Test Item:

Description: HT20_Channel 11, 2462MHz_Haorz_Pealk:

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Compary Mame: Project MNo.: Time & Date
Broadcom 09112364 1:58:29 PM Mar 19, 2009

REF 111.800 ATTEM 20 dB MKR 248466 GHz 53,40 dBpt
POS PE
LOG 10
de/f

DL
54,000
By

RL
OFFSET

21.80
e
START 2,48350 GHz STOP 2.50000 GHz
CCS RES BW 1 MHz WID BVY 10 Hz SWP 5.00 sec

Test Iterm:

Description: HT20_Channel 11, 2462MHz_Horz_Average
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Company Mame: Project MNo.: Time & Date
Broadcom 0911123654 &:50:34 PM Mar 19, 2009

REF 111.800 ATTEM 20 dB MER 2.48424 GHz 65.46 dBUY

POS PE
LOG 10
de/

DL
7000
m[=THLN)

RL
OFFSET

51,80
B
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID EvY 1 MHz SWP 20,0000 meec

Test Item:

Description: HT20_Channel 11, 2462MHz_Wert_pealk

HIGH CHANNEL RESTRICTED, AVG, VERT

Company Mame: Project MNo.: Time & Date
Broadcom 0912364 6:51:26 PM Mar 19, 2009

REF 111.800 ATTEM 20 dB MKR 248350 GHz 51.90 dBp

POS PE
LoG 10
def

DL
S4.000
dBuE

RL
OFFSET

=31.80
de
START 2,48330 GHz STOP 2.50000 GHz
CCS  RES BwW 1 MHz WID B 10 Hz SWR 5.00 sec

Test Item:

Description: HT20_Channel 11, Z2462MHz_vert_awvg
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REPORT NO: 09U12364-1B
FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009
IC: 4324A-BRCM1045

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Comphiance Certification Services, Fremont 3m Chamber

Company:
Project #:

Date:

Test Engineer:
Configuration:

Mode:

Test Equipment:

Horn 1-18GHz

Broadcom
00U12364
03/20/09

Vien Tran

EUT/Laptop
Tx HT20 Mode

Pre-amplifer 1-26 GHz

Pre-amplifer 26-40GHz

Horn > 18GHz

‘ Limit ‘

| T60; S/N: 2238 @3m j | T34 HP 84498

Hi Frequency Cables

-

o

j ‘FCC15.205 j

3" cable 22807700 12’ cable 22807600 20" cable 22807500 HPF RejectFilter Peak Measurements
REW=VBW=1MHz
3" cable 22807700 - 12" cable 22807600 - ‘ 20" cable 22807500 j ‘ j ‘ R_001 Average Measurements
RBEW=1MHz ; VBEW=10Hz
f Dist : Read Pk (Read Ave.! AF | CL | Amp {D Cox | Flow ¢ Peak Ave | Pk Lim Aveg Lim: Pk Mar ;| Ave Mar Notes
GHz (m) dBuV dBuV dBm: 4B dB dB dB | dBuV/m  dBuV/iin | dBuV/m | dBuV/m dB 4B (VH)
Low Ch, 241 2MHz:
4824 3.0 465 362 32.7 58 -348 0.0 00 50.1 308 74 54 -239 -14.2 v
4824 30 442 332 32.7 58 -348 0.0 on 478 368 74 54 -262 -172 H
Mid Ch, 2437MHz!
4874 30 455 34.7 32.7 58 348 0.0 00 402 384 74 54 -8 -15.46 W
7311 30 420 312 355 T3 -34.1 0.0 on 50.6 398 74 54 -234 -14.2 v
4874 30 415 322 327 5B -348 0.0 00 452 359 T4 54 -288 -18.1 H
7311 30 404 208 355 73 -34.1 00 [LH1] 490 384 T4 54 =250 -156 H
Hizh Ch, 2462 MHz
4924 30 41.6 31.7 32.7 50 -348 0.0 00 454 355 T4 54 -28.6 -185 M
7386 30 409 30.6 356 73 -34.1 0.0 (K1) 4907 394 T4 54 -243 -14.6 v
4924 30 432 321 327 50 348 0.0 0n 470 359 74 54 -270 -18.1 H
7386 30 422 303 356 73 -34.1 0.0 on 510 30.1 74 54 -230 -149 H
Mo other were i d ahove system noise floor

Rewv. 03.00.02

f Measurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Limit

Dist Distance to Antenna D Corr Dustance Cerrect to 3 teters PlkLin  Peak Field Strength Lit

Eead Analyzer Beading Awg Awerage Field Strength @ 3m Lvg Mar Margin vs. Average Limit

AF  Antenma Factor Peak  Calculated Peak Field Strength Pk Mar Iargin vs. Peak Limit

CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

9.2.4. 802.11n HT40 MIMO MODE
CHANNEL 2422 MHz
RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame: Project Mo.: Time & Date
Broadcorm 091123654 1:45:20 PM Mar 19, 2009

REF 111,500 ATTEN 20 di MKR 2,38960 GHz 69,43 dBuv
POS PK -

LOG 10
dEf

DL
F4.000

dElu‘u'f ﬁ

RL
OFFSET

31.50
dE
START 2.31000 GHz STOP 2.32000 GHz
CCS RES BW 1 MHz VID BW 1 MHz SWP 20,0000 msec

Test Item:

Description: HT40_Channel 3, 2422MHz_Horz_Peak

LOW CHANNEL RESTRICTED, AVG, HORIZ

Company Mame: Project Mo, Time & Date
Broadcom 0912364 1:44:12 P Mar 19, 2009

REF 111.500 ATTEM 20 dBE MKR 2.39960 GHz 53.15 dBpv
POS PE
LOG 10
dej

oL
54,000
dBuV

RL
OFFSET

21.50
dE
START 2.31000 GHz STOR 2.29000 GHz
CCS  RES BW 1 MHz WID BW 10 Hz SwR 24.00 sec

Test Item:

Description: HT40_Channel 3, 2422MHz_Horz_Average
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Carmpary Marme: Project MNo.: Time & Date
Broadcom 0911236564 5:57:23 PM Mar 19, 2009

REF 111.500 ATTEM 20 dB MKR 2,38940 GHz  66.86 dBp
POS PK
LOG 10
dB/

DL
Fd.000
dBuV

RL
OFFSET

31.50
dB
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID BWY 1 MHz SWR 20,0000 msec

Test Item:

Description: HT40_Channel 3, 2422MHz_Wert_peak

LOW CHANNEL RESTRICTED, AVG, VERT

Compary Mame: Project Mo.: Time & Date
Broadcorm 912354 5:58:39 PM Mar 19, 2009

REF 111.500 ATTEM 20 dB MER 2,38920 GHz  51.50 dBpy
POS P
LG 10
dBf

DL
94,000
dBuV

RL
COFFSET

21.50
de
START 2.31000 GHz STOP 2.359000 GHz
CCS  RES BW 1 MHz WID BW 10 He SWP 24,00 sec

Test Item:

Description: HT40_Channel 3, 2422MHz_vert_avg
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

CHANNEL 2452 MHz

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Cornpany Mame: Project Mo.: Time & Date
Broadcomn 0911 2364 1:50:22 PM Mar 19, 2009

REF 111.800 ATTEM 20 dB MKR 2.48494 GHz 66,23 dBp
POS PK
LoG 10
dB/

oL
74,000
dBp

RL
OFFSET

=1.80
([~}
START 2.45350 GHz STOP 2.50000 GHz
CCS RES BW 1 MHz WID By 1 MHz SWP 20,0000 msec

Test Iterm:

Description: HT40_Charnnel 9, 2452MHz_Horz_Peak

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Company Mame: Project MNo.: Time & Date
Broadcom 0212364 1:53:19 PM Mar 19, 2009

REF 111,800 ATTEM 20 dE MKR 245457 GHz 52.81 dBpy

POS PE
LOG 10
dBy

DL
54,000
m[=1WLN)

RL
OFFSET

=1.80
(m[=]
START 2.45350 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_average
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Compary Marme: Project Mo.: Time & Date
Broadcom 0912364 7:01:24 PM Mar 19, 2009

REF 111.800 ATTEM 20 dB MER 2.48753 GHz 65.03 dBpY
POS PE
Lo 10
dB/

DL
F4.000
dep

RL
DFFSET

=1.80
de
START 2,42350 GHz STOP 2.50000 GHz
CCS5  RES BW 1 MHz WID BV 1 MHz SwWR 20,0000 msec

Test Item:

Description: HT40_Channel 9, 2452MHz_vert_peak

HIGH CHANNEL RESTRICTED, AVG, VERT

Compary Mame: Project Mo.: Time & Date
Broadcorm 912354 702,57 PM Mar 19, 2009

REF 111.500 ATTEM 20 dB MER 248408 GHz  51.05 dBpy
POS P
LOG 10
dBf

DL
54,000
dBuV

RL
COFFSET

21.80
dB
START 2.46350 GHz STOP 2.50000 GHe
CCS RESBW 1 MHz VID Bw 10 Hz SWP 5,00 sec

Test Item:

Description: HT40_Channel 9, 2452MHz_wvert_avg
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REPORT NO: 09U12364-1B
FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009
IC: 4324A-BRCM1045

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 3m Chamber

Company: Broadcom
Project #: 00U12364
Date: 03/20/09

Test Engineer: Vien Tran
Configmration: EUT/Laptop
Mode: Tx HT40 Mode

Test Equipment:

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

Horn = 18GHz

‘ Limit ‘

| T60; S/N: 2238 @3m j | T34 HP 84498 - | j

Hi Frequency Cables

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

HPF ‘ RejectFilter

j ‘FCC15.205 j

Peak Measurements
REW=VEW=1MH:=

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

‘ j ‘ R_001

j Average Measurements
REW=1MHz ; VBEW=10Hz

f Dist | Read Pk |Read Avg.: AF | CL | Amp (D Coxi Flr | Peak Avg | PkLim Avg Lim i Pk Mar  Avg Mar Notes
GHz () dBuV dBuV dBm: dB dB dB dB  dBuV/m : dBuV/iin | dBuV/m | dBuV/m dB 4B (VH)
Low Ch, 2422MHz
4844 30 41.7 305 32.7 58 348 0.0 00 453 34.1 74 54 -287 -109 W
4844 30 413 302 327 5B -348 0.0 on 449 338 74 54 -29.1 -202 H

Alid Ch, 2437MHz

4874 a0 414 an2 327 ¢ 58 -4 8 0.0 o0 453 330 74 54 -287 -20.1 v

4874 an 412 an2 327 | 58 -348 00 1] 449 339 T4 54 -29.1 -20.1 H

Hizh Ch, 2452 MHz

4904 30 41.1 207 327 50 348 0.0 0n 44 8 334 74 54 -202 -20.6 W
4024 30 410 206 327 50 -348 0.0 on 448 334 74 54 -202 -20.6 H
Mo other emission were d d ahove system noise floor

Rewv. 03.00.09

f Measurement Frequency Amp  Preamp Gain Avg Lim  Average Field Strength Limit

Dist Distance to Antenna D Corr Dustance Cerrect to 3 teters PlkLin  Peak Field Strength Lit

Eead Analyzer Beading Awg Awerage Field Strength @ 3m Lvg Mar Margin vs. Average Limit

AF  Antenma Factor Peak  Calculated Peak Field Strength Pk Mar Iargin vs. Peak Limit

CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 09U12364-1B

FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009

IC: 4324A-BRCM1045

9.3.

RECEIVER ABOVE 1 GHz

9.3.1. 20 MHz BANDWIDTH IN THE 2.4 GHz BAND

High Frequency Measurement

Comphiance Certification Services, Fremont Sm Chamber

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

Test Equipment:

Horn 1-18GHz

Broadcom
00U12364
02.23/2000

Ching Pang
EUT/Laptop

Rx HT20 Mode

Pre-amplifer 1-26 GHz

Pre-amplifer 26-40GHz

Horn > 18GHz

Limit ‘

| T73; SIN: 6717 @3m j | T145 Agilent 3008A005( - |
Hi Frequency Cables

3' cable 22807700 ‘ 12" cable 22807600

o

20’ cable 22807500

HPF ‘ RejectFilter

j ‘R)(RSSNIJ j

Peak Measurements
REW=VBW=1MHz

‘3' cable 22807700 j ‘12'ca1|)|e2230?600 j ‘20' cable 22807500 j ‘

3 |

Average Measurements
RBEW=1MHz ; VBEW=10Hz

f Dist | Read Pk | Read Ave.: AF : CL | Amp (D Coxr: Flw | Peak Ave | Pk Lim Aveg Lim: Pk Mar : Ave Mar Notes
GHz (m) dBuV dBuV dBm: dB dB dB dB  dBuV/m | dBuV/mn | dBuV/m | dBuV/m dB 4B (VH)
1.296 30 550 260 249 17 359 0.0 on 46.6 21756 74 54 -274 -264 Wi
1775 30 520 342 265 32 356 0.0 on 46.1 283 74 54 -279 -257 i
2490 30 565 334 285 30 -35.1 0.0 on 538 30.7 74 54 -202 -233 M
1.133 30 540 36.2 243 25 -36.0 0.0 00 448 270 T4 54 -202 =270 H
1298 30 535 35.1 249 27 359 0.0 on 45.1 267 74 54 -280 -273 H
2495 30 550 330 285 30 -35.1 0.0 on 523 3 74 54 -21.7 -23.7 H
Mo other were i d ahove system noise floor
Rewv. 03.00.02
f Measurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Limit
Dist Distance to Antenna D Corr Dustance Cerrect to 3 teters PlkLin  Peak Field Strength Lit
Eead Analyzer Beading Awg Awerage Field Strength @ 3m Lvg Mar Margin vs. Average Limit
AF  Antenma Factor Peak  Calculated Peak Field Strength Pk Mar Iargin vs. Peak Limit
CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 09U12364-1B
FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009
IC: 4324A-BRCM1045

9.3.2. 40 MHz BANDWIDTH IN THE 2.4 GHz BAND

High Frequency Measurement

Compliance Certification Services, Fremont 3m Chamber

Company:
Project #:

Date:

Test Engineer:
Configuration:

Mode:

Broadcom
09U12364
03/09/09

Vien Tran
EUT/Laptop
Ex HT40 Mode

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26 GHz

Pre-amplifer 26-40GHz

Horn > 18GHz

‘ Limit ‘

| T60; S/N: 2238 @3m j | T34 HP 84498

Hi Frequency Cables

3' cable 22807700 ‘ 12’ cable 22807600

o

e |

20’ cable 22807500

HPF ‘ RejectFilter

j ‘RXRSS?II] j

Peak Measurements
REW=VBW=1MHz

‘3' cable 22807700 j ‘12'(,-‘1h|e22m1600 j ‘20' cable 22807500 j ‘

3 |

Average Measurements
REBW=1MHz , VBW=10Hz

f Dist : Read Pk | Read Avg.! AF | CL | Amp (D Coxr: Flow ; Peak Avg  PkLim AvgLim: Pk Mar: Avg Mar Notes
GHz : (m) dBuV dBuV dBm; dB 1B 1B dB | dBuVim  dBuVim: dBuVimn dBuVm; dB 1B (VH)
1298 30 57.7 389 255 27 378 0.0 on 48.0 292 74 54 -26.0 -248 v
1775 30 539 34.6 27.1 32 372 0.0 00 470 27.7 T4 54 -270 -203 M
1208 30 553 385 2558 27 378 0.0 (K1) 456 288 T4 54 -284 -252 H
1775 30 524 34.1 271 32 372 0.0 0n 455 272 74 54 -285 -6 8 H
Mo other were d d ahove sysiem noise floor
Rew. 03.00.09
f Measurement Fraquency Amp Preamp Gan Ay Lin  Average Field Strength Lirat
Dist  Distance to Antenna D Corr Distance Ceotrect to 2 teters PlkLim  Peak Field Strength Limit
Eead Analyzer Beading Avg Awverage Field Strength @ 3m Avg Mar Margin vs. Average Limit
AT Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit
CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 09U12364-1B
FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009
IC: 4324A-BRCM1045

9.4.

WORST-CASE BELOW 1 GHz

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

HORIZONTAL DATA

COMPLIANCE

= AGINE G T G Oy i
PR TR T

L LaZEa, T

Compliance Certification Sarvices
47173 Benicia Strest
Fremont, CA 94538

Tel: (E10) 771-1000
Fax: (510) 65l-0BS8
Datag: & Fila$: 09U122£4 . EMI Data: 02-23-2009 Time: 1&6:10:321
Framont
Condition: FPOC CLASS-B 2m HORIZOWTAL
Tegt COperator:: Chin Pang
Project §: : 09Ul23&4
Company : : Broadcom
Model : : BCM34322E5HM
Configuraticon:: EUT/antermma/Laptop
Mode : TX, [ Worst Case)
Target: : FCC Class B
Page: 1
Raad Limit owrar
Frag Level Factor Level Line Limit Eemark

MHZ ABuv de deuv,/m dBuv,/m
1 121.1840
134.5840
3 415.a0240

52.05 -17.04
EZ2.80 -14.CG&
47.82 -12.21

35.01 43.50
38.24 45.00
i5.61 4&.00

(=]

4k

-5.4% Peak
-7.7& Peak

-10.39% Peak
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REPORT NO: 09U12364-1B
FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009
IC: 4324A-BRCM1045

VERTICAL DATA

COMPLIANCE

o
T EAGINEEF G W60, i

Compliance Cartification Sarvices
47173 Benicia Stresat

PG LR R D Fremont, CA 24538
L LS, T . )
Tel: (E10) 771-1000
Fax: (E10) &&1-0888
Datag: & Fila$: 09U123£4  EMI Date: 02-23-200% Time: 16:14:37
Framonkt
Condition: FPOC CLASS-B Aim VERTICAL
Tezt operator:: Chin Pang
Projact §#: : 09012364
Company : : Broadcom
Model : : BCM=243225HM
Configuration:: EUT/antenna/Laptop
Mode : TE, [ Worst Case)
Targat: : PCOC Class B
Page: 1
Read Limit over
Frag Level Factor Lewvel Line Limit Eemark
MHz dABuv dBE dEuv/m dBuv/m dE
1 250.1%4 £0.21 -17.79 32.42 4&5.00 -12.58 Peak
2 3185.620 45.23 -13.87 31.5& 4&.00 -14.44 Peak
3 524.700 44.50 -2.53 35.0& 4&.00 -10.924 Peak
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

10. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 i tor 56 56 to 46
0.5-5 56 46
5-30 Gl S0
" Decreases with the logarithm of the frequency.
TEST PROCEDURE
ANSI C63.4
RESULTS

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)
L

Frey. Reading Closs | Limit FCC B in Remark

(MHz) | PK (dBuV) | QF (dBuV) | AV (dBuY)| (dB) QP AV |QP(dB)|AV(dE)| L1 /L2
017 5705 e 4093 Q.00 a3.01 350 =796 -14.08 Ll
nz3 48 D@ e 31.7a Q.00 A2.52 52352 1356 | 22078 Ll
1212 4340 e 2588 Q.00 al0.00 5000 -laan | -24.12 Ll
017 55 A8 e 3932 Q.00 A5.01 550 933 -15.79 L2
023 47 53 = 20 28 0.00 6252 5252 -1400 3364 L2
1212 42 /d = 2543 Q.00 a0.00 000 1736 | -24.57 L2
& Worst Data
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REPORT NO: 09U12364-1B
FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009
IC: 4324A-BRCM1045

LINE 1 RESULTS

ACOMPLIANCE

= ENGINDEMAE b iy Ine

Compliance Certification services
47173 EBenicia Strest

HELATLURETAET Framont, CA 94538
LLgEn, e . :
Tel: (510} 771-1000
Fax: (510} A&1l-08358
Datag: 7 File$: 05012354 LC.EMI Date: 02-24-200% Time: 09:05:51
Lavd (dBu’
bl 1] 10
-]
e ] CISPFH CLASS-B
M
o, T |
'I;'H-\- = Ao ERAG T
Q’"L'I T |

-
3 ]‘H‘L\
ﬂ A1 WWW e—

IR BT '
\I.‘I]hl{]Hn Iflr!.'whf.ll = iy b
" -~
]\III f llJ[ Wll L Vi T Potingl |l ) M
- L] |I| h| L Irl'l\.
Yo1502 0.5 1 2 & 10 20 an
FEreguency (MHz
(Line Conduclion)
Trace: 5 FEef Trace:
CZondition: CISPR CLASS-B
Test COperator:: Viaen Tran
Projact #: : 09U1l23&4
Company : : Broadcom
Configuraticon:: EUT with Laptop
Mode - : Tx Worst-cass
Targeat: : FCC Class B
Voltage: : 11EVAC / &O0HZ
: Ll: Peak {(Elue), Average (Green}

Page 104 of 113

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: 09U12364-1B
FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009
IC: 4324A-BRCM1045

LINE 2 RESULTS

ACOMPLIANCE

= EAGINEE G 6y I
(Rl an b

Jompliance Certification Services
47173 Eenicia Strest

_ Fremont, CA 9453g
LLSEN T X .
Tel: {(BE1o) 771-10400
Fax: (Bl0) A&51-08R88
Datag: 14 File#: 09012384 LZ.EMI Date: 02-24-200%9 Time: 09:13:21
Lard (dBu
ol 1] 0
]
ey o] C1SPR CLASS-B
-\-"""-._\_\_ |
Vi N AVERAGE]
".v.% . |
) q %%
L] 'y

WY R BANRL

\

b’
T

L VL0 A A
Y RN R Al R n Y
"n.lsn.z 0.5 1 2 & 10 20 30
Freguency (FHIY

(Linve Convdualiveg
Trace: 12

Condition: CISPR CLASS-B
Test Cperator:: Vien Tran

Projact f#: : 09U1l23&4

Company : : Broadcom
Zonfiguraticon:: EUT with Laptop
Mode : Tx Worst-case
Target: : FCC Class B
Voltage: : 11EWAC [/ &OH=

: L2: Peak (EBlue),

Bverage

FEaef Trace:

(3raen)
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REPORT NO: 09U12364-1B
FCC ID: QDS-BRCM1045

DATE: MARCH 23, 2009
IC: 4324A-BRCM1045

11.

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]
30200 G1.4 0163 1.0 G
300-15 fraon G
1500100 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)
30-200 FLE 0.073 0.2 20
300-15 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 full

¢ aware of the potential for exposure and can exercise confrol 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

otantial for exposurs,

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: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

IC RULES

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

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

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

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

0.003-1 280 2.19 6

1-10 280/ f 2.19/f 6

10-30 28 219/f 6

30-300 28 0.073 2" 6

3001 500 1.585f05 0.0042f%5 £1150 6

1 500-15 000 614 0.163 10 6
15 000-150 000 614 0.163 10 616 000 /f'?
150 000 300 000  0.158F%% 421 %105 6.67x10%F 616 000 /f'2

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

Notes: 1. Frequency, £, is in MHz. j

2. A power density of 10O W/m®™ is equivalent to 1 mW./cm”.

3.0 A magnetic field strength of | A/m corresponds to 1.257 microtesla (')
or 12,57 milligauss imG ).
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REPORT NO: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

CALCULATIONS

Given
E=Yv@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: 09U12364-1B DATE: MARCH 23, 2009
FCC ID: QDS-BRCM1045 IC: 4324A-BRCM1045

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

(MPE distance equals 20 cm)

Mode Band MPE Output | Antenna | FCC Power | IC Power
Distance | Power Gain Density Density
(cm) (dBm) (dBi) (mW/cm#2) | (W/m*2)

WLAN 2.4 GHz 20.0 28.70 6.91 0.72 7.23
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12. SETUP PHOTOS

ANTENNA PORT CONDUCTED RF MEASUREMENT SETUP

ANTENNA PORT CONDUCTED PHOTO
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RADIATED RF MEASUREMENT SETUP

RADIATED FRONT PHOTO

RADIATED BACK PHOTO
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RADIATED SIDE PHOTO
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POWERLINE CONDUCTED EMISSIONS MEASUREMENT SETUP

LINE CONDUCTED FRONT PHOTO

LINE CONDUCTED BACK PHOTO
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