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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 802.11a/b/g/n WLAN PCI-E MINICARD
MODEL.: BCM943228HM4L
SERIAL NUMBER: 305 (P301)
DATE TESTED: NOVEMBER 01 to DECEMBER 03, 2010
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 7 Annex 8 Pass
INDUSTRY CANADA RSS-GEN lIssue 2 Pass

Compliance Certification Services, Inc. (UL 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 UL CCS based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

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

Approved & Released For UL CCS By: Tested By:

=] /L‘,‘jziv v
THU CHAN VIEN TRAN
EMC MANAGER EMC ENGINEER
UL CCS UL CCS
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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.

UL 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, SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

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

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

5.1.

DESCRIPTION OF EUT

The EUT is an 802.11a/b/g/n WLAN PCI-E Minicard.
The radio module is manufactured by Broadcom.

5.2.

MAXIMUM OUTPUT POWER

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

2400 to 2483.5 MHz Authorized Band

Frequency Mode Pe_ak Power Pe_ak Power Total Peak Output Power
Range (MHz) Chain 0 (dBm) | Chain 1 (dBm) | Power (dBm) (mW)
2412 - 2462 |802.11b Legacy 22.74 187.93
2412 - 2462 |802.11g Legacy 25.94 392.64
2412 - 2462 |802.11n 20MHz SISO Covered by the worst case 802.11g Mode Legacy testing
2412 - 2462 |802.11g CDD Covered by the worst case 802.11n 20MHz CDD
2412 - 2462 [802.11n 20MHz CDD MCS0 2517 25.24 28.22 663.05
2422 - 2452 [802.11n 40MHz CDD MCS0 24.03 24.05 27.05 507.03

5725 to 56850 MHz Authorized Band

Frequency Mode Pegk Power Pegk Power Total Peak Output Power
Range (MHz) Chain 0 (dBm) | Chain 1 (dBm) | Power (dBm) (mW)
5745 - 5825 |[802.11a Legacy _ 23.10 204.17
5745 - 5825 |[802.11n 20MHz SISO Covered by the worst case 802.11a Mode Legacy testing
5745 - 5825 |802.11a Mode CDD Covered by the worst case 802.11n 20MHz CDD
5745 - 5825 [802.11n 20MHz CDD 22.65 23.33 26.01 399.36
5755 - 5795 1802.11n 40MHz CDD 22.44 22.89 25.68 369.92
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5.3. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Broadcom, rev. 5.100.93
The test utility software used during testing was BCM Internal, rev. 5.100.RC82.20.

5.4. WORST-CASE CONFIGURATION AND MODE

The EUT was tested as an external module installed in a test jig board connected to a host
Laptop PC.

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

For 2.4GHz Band:

All final tests in the 802.11b Legacy mode were made at 1 Mb/s.

All final tests in the 802.11g Legacy mode were made at 6 Mb/s.

All final tests in the 802.11n 20MHz CDD/SDM mode were made at MCSO.
All final tests in the 802.11n 40MHz CDD/SDM mode were made at MCSO0.

For 5.8GHz Band:

All final tests in the 802.11a Mode (Legacy) were made at 6 Mb/s.

All final tests in the 802.11n 20MHz CDD/SDM mode were made at MCSO.
All final tests in the 802.11n 40MHz CDD/SDM mode were made at MCSO.

Worst-case mode and channel used for 30-1000 MHz radiated and power line conducted
emissions was the mode and channel with the highest output power, that was determined to be
11n HT20 mode, mid channel..

For MIMO conducted spurious measurement preliminary testing showed that combiner is worst-
case compared to individual chains; therefore final measurements were performed using
combiner for all channels and modes.

For MIMO PSD measurement preliminary testing showed that combiner is worst-case compared
to individual chains; therefore final measurements were performed using combiner for all
channels and modes.

For Radiated Band Edge measurements preliminary testing showed that the worst case was
horizontal polarization, so final measurements were performed with horizontal polarization.

All legacy modes were measured with the highest gain for each type of antenna.

All MIMO modes were measured with the highest combination of gains for each type of
antenna. Note that this combination of antennas will not be implemented in the end product.
This combination was selected for testing purposes only, to accommodate the highest gain of
each antenna type in one single test configuration. The combined gain of this test configuration
is higher than any combined gain that will be implemented in the end product.
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5.5.

DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes two antennas, with the maximum gain as shown below:

Antenna Gain

Antenna Gain

Ant 1 Ant 2 Combined
GHz dBi dBi dBi
2.4 3.9 3.9 6.91
5.8 4.2 4.2 7.21
5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description | Manufacturer Model Serial Number FCC ID
Laptop PC Dell Inspiron 1526 N/A DoC
AC Adapter Dell DA90PS1-00 CN-0MM545-48661-78J-9M4Q N/A
Adapter Board Catalyst MINI2EXP BRCMOQ7 N/A
/0 CABLES
I/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 1 AC Unshielded 1.8 m N/A
2 DC 1 DC Unshielded 1.8 m | Ferrite on laptop's end
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SETUP DIAGRAM

1]
| |

AC Mains

TEST SETUP

The EUT is attached to a jig board which is installed in the PCMCI slot of a host laptop
computer during the tests. Test software exercised the radio card.
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST

Description Manufacturer [Model Asset Cal Date [Cal Due
EMI Test Receiver, 9KHz - 6.5MHz HP 8546A CCS 147 | 05/19/10 08/19/11
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 01/05/10 01/05/11
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01011 01/14/10 01/14/11
Antenna, Horn, 18 GHz EMCO 3115 C00945 04/22/10 04/22/11
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00589 09/29/10 11/28/11
Antenna, Horn, 40 GHz ARA MWH-2640B C00981 05/21/10 05/21/11
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 10/11/10 10/11/11
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 03/31/10 03/31/11
Preamplifier, 1-26GHz Agilent / HP 8449B C01052 07/05/10 07/05/11
Peak Power Meter Boonton 4541 C01186 01/19/10 01/19/11
Peak Power Sensor Boonton 4541 C01189 01/15/10 01/15/11
Peak Power Meter Agilent / HP E9327A C00964 01/07/10 12/04/11
Peak Power Sensor Agilent / HP E4416A C00963 12/04/09 12/04/11
LISN, 30 MHz FCC LISN-50/250-25-2 N02625 10/29/10 10/29/11
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 02/06/10 02/06/11
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7. ANTENNA PORT TEST RESULTS

71.

802.11b MODE IN THE 2.4 GHz BAND

7.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

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

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 8.08 0.5
Middle 2437 8.08 0.5
High 2462 8.08 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

e Agilent 19:34:44 Mow 16,2010 FE T |Freg/Channel

A Mkrl 5.08 MHz Contor F

ener Fred

Ref 20 dBm Atten 20 dB 0.41 dB
#Pazk 241200000 GHz
Start Freq
2.38700000 GHz
Stop Freq
243700000 GHz

2.7

(I.Bm CF Step
5.00000000 hHz
LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On off

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

6 dB BANDWIDTH MID CH
4 Agilent 20:12:55 Mow 16, 2010 FE T |Freg/Channel

A Mkrl 5.05 MHz

Center Freq
Ref 20 dB Atten 20 dB 057 dB
Pok [ AALELE 2 43700000 GHz

Start Freq
241200000 GHz

Stop Freq
2 46200000 GHz

CF Step
£.00000000 MHz

Freq Offset
000000000 Hz

ETun Signal Track
Swp On Cff

Center 2.437 00 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (601 pts)
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6 dB BANDWIDTH HIGH CH

e Agilent 21:24:15 New 16, 2010 FE T |Freg/Channel

& Mkl 8.08 MHz Center F

enter Freq

Ref 20 dBm Atten 20 dB 03898 | 5 46200000 Gz
#Peak

Start Freq

243700000 GHz

Stop Freq

248700000 GHz

CF Step
5.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp On of

Center 2.462 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms {601 pts)
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7.1.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2412 9.9914
Middle 2437 10.1103
High 2462 10.4043
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99% BANDWIDTH

99% BANDWIDTH LOW CH

e Agilent 19:37:14 Nov 16, 2010

R T

|FrequhanneI |

Ch Freq 2.412 GHz

Trig  Free

Occupied Bandwidth

Center Freq
241200000 GHz

Ref 20 dBm

Atten 20 dB

Start Freq
238700000 GHz

#Samp

Log

Stop Freq
2 43700000 GHz

10

dB/

CF Step

Offst

5.00000000 MHz

11

Ao hdan|

dB

CN

]| Wil Freq Offset

Center 2.412 00 GHz
#Res BW 110 kHz

#VBW 330 kHz

Span 50 MHz 0.00000000 Hz
#Sweep 100 ms (601 pts)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

9.9914 MHz

-55.964 kHz
12.670 MHz"

Oec BWWY % Pwr

Signal Track
99.00 % off

-26.00 dB

On
% dB

99% BANDWIDTH MID CH

o Agilent 20:13:46

Mov 16, 2010

R T |FrequhanneI |

Ch Freg

2.437 GHz

Center Freq

Trig  Free fl 5 45700000 GHE

Occupied Bandwidth

| Start Freq

Ref 20 dBm

Atten 20 dB

#Samp|

Stop Freq

245200000 GHz

CF Step

5.00000000 MHz
Auto Mdan|

1B el
D L |

Freq Offset

241200000 GHz

Center 2.437 00 GHz
#Res BW 110 kHz

#VBW 330 kHz

Span 50 MHz 0.00000000 Hz

#Sweep 100 ms (B01 prs)

Transmit Freq Errar
% dB Bandwidth

Occupied Bandwidth

10.1103 MHz

23.944 kHz
12.922 MHz™

Signal Track
99.00 % off

-26.00 dB

Occ BW % Puwr
¥ dB

On
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

99% BANDWIDTH HIGH CH
e Agilent 21:28:12 New 16, 2010 R T |FrequhanneI |

| |
Ch Freg 2.462 GHz Trig  Free 2 ‘%ggéggnl:gquz

Start Freq
243700000 GHz

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
. 2.48700000 GHz

CF Step
5.00000000 hHz
Ao hdan|

Occupied Bandwidth I |

dB
Freq Offset

[ |
Center 2.462 00 GHz Span 50 WHz || 500000000 Hz

#Res BW 110 kHz #VBW 330 kHz #Sweep 100 ms (601 pts)

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

10.4043 MHz xdB 260048

Transmit Freq Error -167 760 kHz
% dB Bandwidth 13.318 MHz*
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.1.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

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

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS
Channel | Frequency | Peak Power Meter Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2412 22.37 30 -7.63
Middle 2437 22.74 30 -7.26
High 2462 20.27 30 -9.73
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

7.1.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

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

TEST PROCEDURE

Output power was measured based on the use of a peak measurement, therefore the power
spectral density was measured using PSD Option 1 in accordance with FCC document
“‘Measurement of Digital Transmission Systems Operating under Section 15.247”, March 23,
2005.

RESULTS
Channel | Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 -3.33 8 -11.33
Middle 2437 -1.08 8 -9.08
High 2462 -4.53 8 -12.53
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

POWER SPECTRAL DENSITY

PSD LOW CH

v Agilent 19:45:35 Mov 16, 2010 R T |FregiChannel

Mkr1 2.411 189 5 GHz Conter F
ener Fred
Fllef 20 dBm Atten 20 dB -3.33 dBm 5 41105000 GHz
#Peak

Start Freq
241090000 GHz

[+
Stop Freq
241120000 GHz

8.0

(I.Bm CF Step

30.0000000 kHz
LgAv Auto tulan|

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): .
=50k Signal Track
On Off

Swp

Center 2.411 050 0 GHz Span 300 kHz ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

PSD MID CH
4 Agilent 20:17:22 Mow 16, 2010 FE T |Freg/Channel

Mkr1 2.437 750 2 GHz

Center Freq
Ref 20 dB Atten 20 dB 1.08 dB
“Poak [ e 2 43750000 GHE

Start Freq
243775000 GHz

Stop Freq
2 43805000 GHz

CF Step
30.0000000 kHz
uto Iilan)

Freq Offset
000000000 Hz

Signal Track
Cn

Center 2.437 900 0 GHz Span 300 kHz
#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

PSD HIGH CH

e Agilent 21:28:06 New 16, 2010 FE T |Freg/Channel

Mkr1 2.460 7510 GHz Conter F

4 ener Fred

Bef ?0 dBm Atten 20 dB 4.53 dBm 5 AR050000 GHz
#Peak

Start Freq

246075000 GHz

Stop Freq

245105000 GHz

CF Step
30.0000000 kHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.460 900 0 GHz Span 300 kHz ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.1.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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

TEST PROCEDURE

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

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

T Agilent 19:46:50 Nov 16, 2010

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.412 50 GHz
8.40 dBm

#Peak

Center Freq
240000000 GHz
Start Freq
237500000 GHz
Stop Freq

2 42500000 GHz

dBm

LgAv

CF Step
5.00000000 hHz
Ao hdan|

V1 Ss2
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
0.00000000 Hz

Signal Track

On Off

LOW CH SPURIOUS

W Agilent 19:43:01 Nov 18, 2010

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

Mki2 3.224 GHz
44.44 dBm

#Peak !

Center Freq
13.0150000 GHz

k*

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

dBm

LgAv

CF Step
288700000 GHz
Auto Mdan|

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

[LEL G Trace
1 &)
2 m

X Az
2.419 GHz
3.224 GHz

Amplitude
649 dBm
-4 dBm

Freq Offset
000000000 Hz

Signal Track

Cn off
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE
e Agilent 20:17:44 Mow 16,2010 FE T |Freg/Channel

Mkr1 2.438 000 GHz

Center Freq
Ref 20 dB Atten 20 dB 11.03 dB
“Poak [ e m > 43700000 GHz

Start Freq
241200000 GHz

Stop Freq
2 45200000 GHz

9.0
dBm CF Step

5.00000000 MHz
LgAv Auto tulan|

V1 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 #WBW 300 kHz Sweep 4.8 ms (601 pts)

MID CH SPURIOUS
4 Agilent 20:18:30 Mow 16, 2010 FE T |Freg/Channel

Mkr2 3.250 GHz

Center Freq
Ref 20 dB Atten 20 dB 4328 dB
“Poak [ e M 13 0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

CF Step
288700000 GHz
Auto Mdan|

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

b arker Trace X Pz Amplitude
1 1) 2.445 GHz 225 dBm
2 1 3.260 GHz -43.28 dBm

Freq Offset
000000000 Hz

Signal Track
Cn off
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

e Agilent 21:30:63 Nov 16, 2010

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.462 50 GHz
9.39 dBm

#Peak

Center Freq
2 48350000 GHz
Start Freq
245850000 GHz
Stop Freq

2 50850000 GHz

dBm

LgAv

CF Step
5.00000000 hHz
Ao hdan|

V1 Ss2
S3 FC

off):

FTun
Swp

Center 2.483 50 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On Off

HIGH CH SPURIOUS

e Agilent 21:31:42 Nov 18, 2010

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

Mki2 3.276 GHz
45.77 dBm

#Peak

Center Freq
13.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

dBm

LgAv

CF Step
288700000 GHz
Auto Mdan|

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

[LEL G Trace
1 &)
2 m

X Az
2.471 GHz
3.276 GHz

Amplitude
2486 dBm
-5 77 dBm

Freq Offset
000000000 Hz

Signal Track

Cn off
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

7.2,

802.11g MODE IN THE 2.4 GHz BAND

7.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

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

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 14.92 0.5
Middle 2437 15.08 0.5
High 2462 15.08 0.5
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

v Agilent 23:56:10 Mov 16, 2010 R T |FregiChannel

& Mkrl 14,92 MHz Center F

enter Freq
Ref 20 dBm Atten 20 dB 05598 | 5 41200000 GHz

#Peak
Start Freq
233700000 GHz
Stop Freq
243700000 GHz

2.3

(I.Bm CF Step
5.00000000 hHz
LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On off

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

6 dB BANDWIDTH MID CH
4 Agilent 00:04:01 Mow 16, 2010 FE T |Freg/Channel

A Mkrl 1508 MHz

Center Freq
Ref 20 dB Atten 20 dB 1.03 dB
Pok [ AALELE 2 43700000 GHz

Start Freq
241200000 GHz

Stop Freq
2 46200000 GHz

CF Step
£.00000000 MHz

Freq Offset
000000000 Hz

ETun Signal Track
Swp On Cff

Center 2.437 00 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

6 dB BANDWIDTH HIGH CH

e Agilent 00:14:13 New 17,2010 FE T |Freg/Channel

& Mkrl 15.08 MHz Center F

enter Freq

Ref 20 dBm Atten 20 dB 02898 | 5 46200000 GHz
#Peak

Start Freq

243700000 GHz

Stop Freq

248700000 GHz

CF Step
5.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp On of

Center 2.462 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010

IC: 4324A-BRCM1054

7.2.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2412 16.371
Middle 2437 16.3407
High 2462 16.3260
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

99% BANDWIDTH

99% BANDWIDTH LOW CH

i Agilent 23:57:02 Nov 16, 2010

R T |FrequhanneI |

Ch Freq 2.412 GHz

Trig  Free

Occupied Bandwidth

Center Freq
241200000 GHz

Ref 20 dBm Atten 20 dB

| Start Freq
238700000 GHz

#Samp

Log

Stop Freq
2 43700000 GHz

10

dB/

Offst

11

dB

Center 2.412 00 GHz

#Res BW 180 kHz #VBW 560 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

J||Auta

CF Step
£.00000000 MHz
Ilar

Freq Offset
0.00000000 Hz

Occupied Bandwidth
16.3710 MHz

-13.689 kHz
17.442 MHz"

Transmit Freq Error
¥ dB Bandwidth

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH MID CH

W Agilent 00:05:24 Nov 18, 2010

R T |FrequhanneI |

Ch Freg 2437 GHz

Trig  Free

Occupied Bandwidth

Center Freq
243700000 GHz

Ref 20 dBm Atten 20 dB

Start Freq
241200000 GHz

#Samp|

r.Y
b

[

Stop Freq
2 46200000 GHz

iB

Center 2.437 00 GHz

#Res BW 180 kHz #VBW 560 kHz

Span 50 MHz
#Sweep 100 ms (B01 prs)

CF Step
£.00000000 MHz
G| Auto Iar

Freq Offset
000000000 Hz

Occupied Bandwidth
16.3407 MHz

Occ BW % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

Cn off

Transmit Freq Errar
% dB Bandwidth

-10.248 kHz
17 6535 MHz™
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

99% BANDWIDTH HIGH CH
e Agilent 00:14:57 New 17,2010 R T |FrequhanneI |

| |
Ch Freg 2.462 GHz Trig  Free 2 ‘%ggéggnl:gquz

Start Freq
243700000 GHz

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
P— 2.48700000 GHz

CF Step
5.00000000 hHz
Ao hdan|

Occupied Bandwidth I |

dB
Freq Offset

0.00000000 Hz

Center 2.462 00 GHz Span 50 MHz
#Res BW 180 kHz #VBW 510 kHz #Sweep 100 ms (601 pts)

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

16.3260 MHz xdB 260048

Transmit Freq Error -76.034 kHz
% dB Bandwidth 17.584 MHz*
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.2.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

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

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

Channel | Frequency |[Peak Power Meter Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2412 25.44 30 -4.56
Middle 2437 25.94 30 -4.06
High 2462 25.43 30 -4.57
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.2.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

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

TEST PROCEDURE

Output power was measured based on the use of a peak measurement, therefore the power
spectral density was measured using PSD Option 1 in accordance with FCC document
“‘Measurement of Digital Transmission Systems Operating under Section 15.247”, March 23,
2005.

RESULTS
Channel | Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 -5.53 8 -13.53
Middle 2437 -3.24 8 -11.24
High 2462 -5.64 8 -13.64
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DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

POWER SPECTRAL DENSITY

PSD LOW CH
¥ Agilent 23:69:36 Nov 16, 2010 R T

Mkr1 2.412 269 9 GHz
-5.53 dBm

Freg/Channel

Center Freq
241230000 GHz
Start Freq
241215000 GHz
N1LFTELW RN Stop Freq
241245000 GHz

CF Step
30.0000000 kHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Ref 20 dBm Atten 20 dB

#Peak

8.0
dBm

LgAv

W1 S2
S3 FS

off):
=50k
Swp

Span 300 kHz
#Sweep 100 s (601 pts)

Center 2.412 300 0 GHz
#Res BW 3 kHz

#VBW 10 kHz

PSD MID CH

W Agilent 00:03:25 Mov 18, 2010

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.437 750 6 GHz

Center Freq

-3.24 dBm

243765000 GHz

#Peak

Start Freq
243750000 SHz

Stop Freq
243780000 GHz

CF Step
30.0000000 kHz
uto Iilan)

Freq Offset
000000000 Hz

Signal Track
Cn

Span 300 kHz
#Sweep 100 s (601 pts)

Center 2.437 650 0 GHz
#Res BW 3 kHz

#VBW 10 kHz
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

PSD HIGH CH

e Agilent 00:18:10 New 17,2010 FE T |Freg/Channel

Mkr1 2.462 268 1 GHz Conter F

4 ener Fred

Bef ?0 dBm Atten 20 dB -5.64 dBm 3 AE29E000 GHz
#Peak

Start Freq

246210000 GHz

R Stop Freq

245240000 GHz

CF Step
30.0000000 kHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.462 250 0 GHz Span 300 kHz ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.2.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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

TEST PROCEDURE

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

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

T Agilent 00:00:07 Mow 17,2010

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.411 50 GHz
7.50 dBm

#Peak

Center Freq
240000000 GHz
Start Freq
237500000 GHz
Stop Freq

2 42500000 GHz

dBm

LgAv

CF Step
5.00000000 hHz
Ao hdan|

V1 Ss2
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
0.00000000 Hz

Signal Track

On Off

LOW CH SPURIOUS

e Agilent 00:00:43 Mov 17, 2010

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

Mki2 3.224 GHz
43.24 dBm

#Peak !

Center Freq
13.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

dBm

LgAv i

CF Step
288700000 GHz
Auto Mdan|

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

[LEL G Trace
1 &)
2 m

X Az
2.419 GHz
3.224 GHz

Amplitude
720 dBm
-43.24 dBm

Freq Offset
000000000 Hz

Signal Track

Cn off
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

T Agilent 00:08:56 Mov 16, 2010

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.436 50 GHz
8.66 dBm

#Peak

Center Freq
243700000 GHz
Start Freq
241200000 GHz
Stop Freq

2 46200000 GHz

dBm

LgAv

CF Step
5.00000000 hHz
Ao hdan|

V1 Ss2
S3 FC

off):

FTun
Swp

Center 2.437 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On Off

MID CH SPURIOUS

W Agilent 00:10:08 Mov 18, 2010

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

Mkr2 3.250 GHz
42.53 dBm

#Peak [

Center Freq
13.0150000 GHz

G

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

dBm

LgAv

CF Step
288700000 GHz
Auto Mdan|

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

[LEL G Trace
1 &)
2 m

X iz
2.445 GHz
2.250 GHz

Amplitude
4.12 dBm
-42.63 dBm

Freq Offset
000000000 Hz

Signal Track

Cn off

Page 38 of 144

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

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 UL CCS.



REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

T Agilent 00:18:53 Now 17,2010

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.462 42 GHz
8.06 dBm

#Peak

Center Freq
2 48350000 GHz
Start Freq
245850000 GHz
Stop Freq

2 50850000 GHz

dBm

LgAv

CF Step
5.00000000 hHz
Ao hdan|

V1 Ss2
S3 FC

off):

FTun
Swp

Center 2.483 50 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On Off

HIGH CH SPURIOUS

W Agilent 00:33:27 Mov 17, 2010

R T

Freg/Channel

Project:
Ref 20 dBm

Atten 20 dB

Mki2 3.276 GHz
44.85 dBm

#Peak |

Center Freq
13.0150000 GHz

G

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

dBm

LgAv

CF Step
288700000 GHz
Auto Mdan|

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

[LEL G Trace
1 &)
2 m

X Az
2.471 GHz
3.276 GHz

Amplitude
4450 dBm
-44.285 dBm

Freq Offset
000000000 Hz

Signal Track

Cn off
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010

IC: 4324A-BRCM1054

7.3.

802.11n HT20 CDD MCS0 MODE IN THE 2.4 GHz BAND

7.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

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

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

RESULTS
Channel Frequency Chain 1 Chain 2 Minimum Limit
6 dB BW | 6 dB BW
(MHz) (MHz) (MHz) (MHz)
Low 2412 12.75 15.17 0.5
Middle 2437 15.08 15.17 0.5
High 2462 15.00 15.08 0.5
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

6 dB BANDWIDTH, CHAIN 1

6 dB BANDWIDTH LOW CH, CHAIN 1

e Agilent 19:32:44 Mow 18,2010 FE T |Freg/Channel

A MErT 1275 MHz Contor F

ener Fred

Ref 20 dBm Atten 20 dB 1.75 dB
#Pazk 241200000 GHz
Start Freq
2.38700000 GHz
Stop Freq
243700000 GHz

0.5

(II.3m CF Step
5.00000000 hHz
LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
On Off

Swp

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

6 dB BANDWIDTH MID CH, CHAIN 1
4 Agilent 20:25:39 Mow 18, 2010 FE T |Freg/Channel

A Mkrl 1508 MHz

Center Freq
Ref 20 dB Atten 20 dB 165 dB
Pok [ AALELE 2 43700000 GHz

Start Freq
241200000 GHz

Stop Freq
2 46200000 GHz

CF Step
£.00000000 MHz

Freq Offset
000000000 Hz

ETun Signal Track

Swp On Cff

Center 2.437 00 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

6 dB BANDWIDTH HIGH CH, CHAIN 1

@ Agilent 20:47:00 Now 18,2010 R T |Freg/Channel

& bkr1 1500 MHz Conter F
enter Fred
Ref 20 dBm Atten 20 dB -0.16 dB
#Peak 245200000 GHz
Log
10 Start Freqg
dB/ L 243700000 GHz
Offst
17.2
dB Stop Freq
2.458700000 GHz

CF Step
5.00000000 MHz
LgAv Auto tulan|

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On Off

Center 2.462 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (601 pts)

6 dB BANDWIDTH, CHAIN 2

6 dB BANDWIDTH LOW CH, CHAIN 2

- Agilent 19:54:58 Nov 13, 2010 R T |Freg/Channel

4 kel 1517 WHz Cortor F

Ref 20 dBm Atten 20 dB 2,54 dB enter -req
4P esk 2.41200000 GHz
Start Freq
238700000 GHz
Stop Freq
2.43700000 GHz

3.3

;Iém CF Step
5.00000000 fHz

LgAv Auto Mlan

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 2.412 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

6 dB BANDWIDTH MID CH, CHAIN 2
e Agilent 20:28:13 Nav 18, 2010 R T [FregiChannel

A Mkrl 1517 MHz

Center Freq
Ref 20 dB Atten 20 dB -3.46 4B
ek [— en2 e 243700000 GHz

Log
Start Freq
241200000 GHz
) Stop Freg
246200000 GHz

(I.Bm CF Step
5.00000000 MHz
LghAv Auto Man

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
Swp On 8

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

6 dB BANDWIDTH HIGH CH, CHAIN 2

- Agilent 20:48:48 Mov 18, 2010 R T |FrequhanneI

A Mkrl 15.08 MHz Center F

enter Freq

Ref 20 dBm Atten 20 dB 02098 | 5 séonnoo0 Gz
#Peak

Log

Start Freq

2.43700000 GHz

. Stop Freq

248700000 GHz

;II.3m CF Step

5.00000000 MHz
LgAv Auto tulan|

V1 s2 Freq Offset
S3 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 100 ms {601 pts)
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010

IC: 4324A-BRCM1054

7.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency Chain 1 Chain 2
99% Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2412 17.4461 17.4149
Middle 2437 17.4131 17.4506
High 2462 17.3555 17.4483
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

99% BANDWIDTH, CHAIN 1

99% BANDWIDTH LOW CH, CHAIN 1

i Agilent 19:53:14 Now 18, 2010

R T |FrequhanneI |

Ch Freq 2.412 GHz

Trig  Free

Occupied Bandwidth

Center Freq
241200000 GHz

Ref 20 dBm Atten 20 dB

#Samp

Log

Start Freq
238700000 GHz

Stop Freq
2 43700000 GHz

dB/

Offst

17.2

dB

Center 2.412 00 GHz

#Res BW 200 kHz #VBW 560 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

CF Step
500000000 MHz
uto ha

Freq Offset
0.00000000 Hz

Occupied Bandwidth
17.4461 MHz

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

Signal Track

On Off

Transmit Freq Error
¥ dB Bandwidth

-42.220 kHz
18.212 MHz"

99% BANDWIDTH MID CH, CHAIN 1

o Agilent 20:27:13

Mow 18, 2010

R T |FrequhanneI |

Ch Freg

2.437 GHz

Center Freq

Trig  Free fl 5 45700000 GHE

Occupied Bandwidth

| Start Freq
241200000 GHz

Ref 20 dBm

Atten 20 dB

#Samp|

Stop Freq

245200000 GHz

CF Step

5.00000000 MHz

iAuto Man|

Freq Offset

Center 2.437 00 GHz
#Res BW 200 kHz

#VBW 560 kHz

Span 50 MHz 0.00000000 Hz

#Sweep 100 ms (B01 prs)

Transmit Freq Errar
% dB Bandwidth

Occupied Bandwidth

17.4131 MHz

3.548 kHz
18.320 MHz*

Occ BW % Puwr

Signal Track
99.00 % off

-26.00 dB

On
¥ dB
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

99% BANDWIDTH HIGH CH, CHAIN 1

- Agilent 20:47:36

Mow 18, 2010

R T

|FrequhanneI |

Ch Freg

2.462 GHz

Trig  Free

Occupied Bandwidth

Center Freq
2.45200000 GHz

| Start Frag
243700000 GHz

Ref 20 dBm

Atten 20 dB

#Samp

Stop Freq

Log

2.48700000 GHz

¥ T

10

dB/

Offst

17.2

CF Step
500000000 hHz
i l|Auto Ilan

dB

_f"

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 Errar
w dB Bandwidth

Occupied Bandwidth

Oec BWW % Pwr
% dB

17.3555 MHz

12.889 kHz
18.262 MHz"

99.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH, CHAIN 2

99% BANDWIDTH LOW CH, CHAIN 2

- Agilent 19:58:51

Moy 18, 2010

R T

|Fre§fChanneI |

Ch Freg

2.412 GHz

Trig  Free

Occupied Bandwidth

Center Freq
241200000 GHz

Ref 20 dBm

Atten 20 dB

| Start Freq
238700000 GHz

#Samp

Log

Stop Freq
2 43700000 GHz

<

10

dB/

Offst

17.2

CF Step
500000000 MHz
o |Aute Ian

dB |

Freq Offset

Center 2.412 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

17.4149 MHz

-6.837 kHz
18.147 MHz"

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

99% BANDWIDTH MID CH, CHAIN 2

5 Agilent 20:30:10

Mow 18, 2010

R T

|Fre§fChanneI |

Ch Freg

2.437 GHz

Trig  Free

Occupied Bandwidth

Center Freq
2 43700000 GHz

Ref 20 dBm

Atten 20 dB

#Samp)

Start Freq
2.41200000 GHz

Stop Freq
246200000 GHz

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 MHz
1 MAuta Man

Freq Offset
0.00000000 Hz

Transmit Freq Errar
 dB Bandwidth

Occupied Bandwidth

17.4506 MHz

-54.919 kHz
19.225 MHz"

Do BYW % Pwr
w dB

99.00 %
-26.00 dB

Signal Track

On off

99% BANDWIDTH HIGH CH, CHAIN 2

e Agilenf 20:51:27

Maow 18, 2010

R T

[FregiChannel

Ch Freq

2.462 GHz

Trig  Free

Occupied Bandwidth

Center Freq
2 46200000 GHz

Ref 20 dBm

Atten 20 dB

#Samp

Log

LT

Start Freq
243700000 GHz

Stop Freq
2 48700000 GHz

10

dB/

Offst
17.2

dB

1

Center 2.462 00 GHz
#Res BW 200 kHz

#VBW 560 kHz

Span 50 MHz
#Sweep 100 ms (601 pts)

CF Step
500000000 MHz
uto ha

Freq Offset
0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

17.4483 MHz

-76.916 kHz
20.460 MHz"

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.3.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The highest combination of antenna gains is equal 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 17.2 dB (including 16.2 dB pad and 1 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

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

Low 2412 29.09 24.34 23.47 26.94 | -2.15
Mid 2437 29.09 2517 25.24 28.22 | -0.87
High 2462 29.09 24.55 24.39 2748 | -1.61
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.3.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

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

The highest combination of antenna gains is equal 6.91 dBi, therefore the limit is 7.09 dBm.

TEST PROCEDURE

Output power was measured based on the use of a peak measurement, therefore the power
spectral density was measured using PSD Option 1 in accordance with FCC document
“‘Measurement of Digital Transmission Systems Operating under Section 15.247”, March 23,
2005.

RESULTS
Channel | Frequency | PSD with Combiner Limit | Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 -5.45 7.09 -12.54
Middle 2437 1.33 7.09 -5.76
High 2462 -4.92 7.09 -12.01
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

POWER SPECTRAL DENSITY, WITH COMBINER

PSD LOW CH, WITH COMBINER

v Agilent 200:03:02 Mov 18,2010 R T |FregiChannel

Mkr1 2.406 980 9 GHz Conter F

ener Fred
Fllef 20 dBm Atten 20 dB 5.45 dBm 5 AUPO0000 GHz

#Peak
Start Freq
240655000 GHz
Stop Freq
240715000 GHz

8.0

(I.Bm CF Step
30.0000000 kHz
LgAv Auto Ilan

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): .
=50k Signal Track
On Off

Swp

Center 2.407 000 0 GHz Span 300 kHz
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

PSD MID CH, WITH COMBINER
4 Agilent 20:23:12 Mow 18, 2010 FE T |Freg/Channel

Mkr1 2.436 685 1 GHz

Center Freq
Ref 20 dB Atten 20 dB 1.33 dB
“Poak [ e MmN 2 43665000 GHz

Start Freq
243650000 SHz

Stop Freq
2 43680000 GHz

CF Step
30.0000000 kHz
uto Iilan)

Freq Offset
000000000 Hz

Signal Track
Cn

Center 2.436 650 0 GHz Span 300 kHz
#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)

Page 50 of 144

COMPLIANCE CERTIFICATION SERVICES (UL CCS) 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 UL CCS.




REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

PSD HIGH CH, WITH COMBINER

e Agilent 20:64:56 Now 18, 2010 FE T |Freg/Channel

Mkr1 2.461 604 9 GHz Conter F

4 ener Fred

Bef ?0 dBm Atten 20 dB 4.92 dBm 3 AR 15000 GHz
#Peak

Start Freq

246150000 GHz

A Stop Freq

245180000 GHz

CF Step
30.0000000 kHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.461 650 0 GHz Span 300 kHz ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.3.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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

TEST PROCEDURE

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

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

SPURIOUS EMISSIONS WITH COMBINER

LOW CH BANDEDGE, WITH COMBINER

e Agilent 20:03:33 Now 18, 2010

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 2.417 00 GHz
7.12 dBm

#Peak

Center Freq
240000000 GHz
Start Freq
237500000 GHz
Stop Freq

2 42500000 GHz

dBm

LgAv

CF Step
5.00000000 hHz
Ao hdan|

V1 Ss2
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
0.00000000 Hz

Signal Track

On Off

LOW CH SPURIOUS, WITH COMBINER

W Agilent 20:04:24 Nov 18, 2010

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

Mki2 3.224 GHz
49.92 dBm

#Peak |

Center Freq
13.0150000 GHz

&

Start Freq
30.0000000 MHz

dBm

LgAv

-

Stop Freq
260000000 GHz

CF Step
288700000 GHz
uto Mdan|

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

[LEL G Trace
1 &)
2 m

X Az
2.419 GHz
3.224 GHz

Amplitude
217 dBm
-49.92 dBm

Freq Offset
000000000 Hz

Signal Track
Cn
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

MID CH REFERENCE, WITH COMBINER

- Agilent 20:23:56 Mov 18, 2010

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

Mkr1 2.442 00 GHz
13.49 dBm

#Peak
Log

10
dB/

Offst
17.2

dB

Center Freq
2.43700000 GHz

Start Frag
241200000 GHz
Stop Freq
246200000 GHz

dBm

LgAv

CF Step
£.00000000 hHz
Auto hdan|

V1 S2
S3 FC

off}:
FTun

Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—

| MID CH SPURIOUS, WITH COMBINER |

e Agilent 20:24:37 Nov 18, 2010

R T

Freq/Channel

Ref 20 dBm Atten 20 dB

Mkr2 7.302 GHz
44.19 dBm

#Peak Ql

Center Freq
13.0150000 GHz

Start Freqg
300000000 MHz

dBm

LgAv

Stop Freg
26.0000000 SHz

CF Step
2.A5700000 GHz
uto Ma

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

M arker
1 mn
2 [4)]

oz
2,445 GHz
7.202 GHz

Trace

Amplitude
10.56 dBm
-44.19 dBm

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

HIGH CH BANDEDGE, WITH COMBINER
He Agilent 20-55:35 Nov 18, 2010 R T

Mkr1 2.466 92 GHz
6.49 dBm

Freg/Channel

Center Freq
2.48350000 GHz

Ref 20 dBm
#Peak

Log
10 Start Frag
dB/ 2 45850000 GHz
Offst
17.2
dB Stop Freq
DI 250850000 GHz

-13.5

dBm CF Step
£.00000000 MHz

LgAv Ao Ilan|

Freq Offset
000000000 Hz

Signal Track
On Off

—

Atten 20 dB

V1 S2
S3 FC

off}:
FTun
Swp

Center 2.483 50 GHz
#Res BW 100 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

#VBW 300 kHz

| HIGH CH SPURIOUS, WITH COMBINER |

- Agilent 20.56:27 Mov 18, 2010 R T
Mki2 3.276 GHz

51.37 dBm

Freq/Channel

Center Freq
13.0150000 GHz

Ref 20 dBm
#Peak |

&

dBm
LgAv

Start 30 MHz Stop 26.000 GHz

Atten 20 dB

Start Freqg
300000000 MHz

Stop Freg
26.0000000 SHz

CF Step
2.A5700000 GHz
uto Ma

#Res BW 100 kHz

#VBW 300 kHz

Sweep 2.482 s (1001 pts)

M arker
1 [4)]

Trace

oz
2,471 ¢Hz

Amplitude
346 dBm

Freq Offset
0.00000000 Hz

2 [ )] 3276 GHz -51.37 dBm

Signal Track
On
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010

IC: 4324A-BRCM1054

7.4.

802.11n HT40 CDD MCS0 MODE IN THE 2.4 GHz BAND

7.4.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

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

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

RESULTS
Channel Frequency Chain 1 Chain 2 Minimum Limit
6 dB BW | 6 dB BW
(MHz) (MHz) (MHz) (MHz)
Low 2422 35.07 36.27 0.5
Middle 2437 35.20 36.27 0.5
High 2452 35.07 36.27 0.5
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

6 dB BANDWIDTH, CHAIN 1

6 dB BANDWIDTH LOW CH, CHAIN 1
v Agilent 21:40:36 Mov 18,2010 R T Wlarker
& bkr1 3507 MHz

Ref 20 dBm Atten 20 dB 15948 || Select Marker
#Peak 1 2 3 4

Maormal

Delta

4.2 :

dBm T Dfltag)?)lr
racking Re

LgAv Ref A

V1 Ss2

Span Pair
S3 FC

Span Center

off):
FTun
Swp

Center 2.422 00 GHz Span 80 MHz
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms {601 pts)

6 dB BANDWIDTH MID CH, CHAIN 1
4 Agilent 21:85:27 Mow 18, 2010 FE T |Freg/Channel

A Mkrl 3520 MHz

Center Freq
Ref 20 dB Atten 20 dB 0.28 dB
Pok [ AALELE 2 43700000 GHz

Start Freq
239700000 SHz

Stop Freq
2 47700000 GHz

CF Step
5.00000000 MHz
uto

Freq Offset
000000000 Hz

ETun Signal Track
On

Swp

Center 2.437 00 GHz Span 80 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

6 dB BANDWIDTH HIGH CH, CHAIN 1

@ Agilent 22:55:39 Now 18,2010 R T |Freg/Channel

& Mkrl 3507 MHz Conter F
enter Fred
Ref 20 dBm Atten 20 dB 1.77 dB
#Peak 245200000 GHz
Log
10 Start Freqg
dB/ 241200000 GHz
Offst
17.2
dB Stop Freq
2.49200000 GHz

(II.Sm CF Step
8.00000000 hHz
LgAv Ao Ilan|

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On Off

Center 2.452 00 GHz Span 80 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (601 pts)

6 dB BANDWIDTH, CHAIN 2

6 dB BANDWIDTH LOW CH, CHAIN 2

- Agilent 21:42:00 Nov 13,2010 R T |Freg/Channel

A kel 36.27 WHz Cortor F

Ref 20 dBm Atten 20 dB 0.21 dB enter -req
4P esk 2.42200000 GHz
Start Freq
238200000 GHz
Stop Freq
245200000 GHz

7.2

;Iém CF Step
5.00000000 MHz

LgAv Auto Mlan

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track
On Off

Swp

Center 2.422 00 GHz Span 80 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (601 pts)
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

6 dB BANDWIDTH MID CH, CHAIN 2

W Agilent 22:01:45 Now 18, 2010

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Mkrl 3627 MHz
1.35 dB

#Peak
Log

Center Freq
2 43700000 GHz

Start Freq
239700000 GHz
Stop Freq
2. 47700000 GHz

4.7
dBm

LghAv

CF Step
3.00000000 MHz
Auto Man

V1 s2
S3 FC

off):
FTun

Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 80 MHz
#Sweep 100 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

6 dB BANDWIDTH HIGH CH, CHAIN 2

e Agilent 22:57:39 Nov 18, 2010

R T

[FregiChannel

Ref 20 dBm

Atten 20 dB

A Mkrl 3627 MHz
1.17 dB

#Peak
Log

Center Freq
245200000 GHz
Start Freq
241200000 GHz
Stop Freq
249200000 GHz

dBm

LgAv

CF Step
8.00000000 hHz
Ao hdan|

V1 Ss2
S3 FC

off):

FTun
Swp

Center 2.452 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 80 MHz
#Sweep 100 ms {601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010

IC: 4324A-BRCM1054

7.4.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency Chain 1 Chain 2
99% Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
Low 2422 36.0868 36.0439
Middle 2437 36.2025 36.1436
High 2452 36.2758 36.2558
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

99% BANDWIDTH, CHAIN 1

99% BANDWIDTH LOW CH, CHAIN 1

e Agilent 21:41:08 Nov 18,2010

R T

|FrequhanneI |

Ch Freq 2.422 GHz

Trig  Free

Occupied Bandwidth

Center Freq
242200000 GHz

Ref 20 dBm Atten 20 dB

#Samp

Log
10

Start Freq
235200000 GHz
Stop Freq
2 46200000 GHz

dB/

Offst

17.2

dB

Center 2.422 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Span 80 MHz

L|Auta

CF Step
£.00000000 MHz
Ilar

Freq Offset
0.00000000 Hz

#Sweep 100 ms (601 pts)

Occupied Bandwidth
36.0868 MHz

28,795 kHz
38.169 MHz"

Transmit Freq Error
¥ dB Bandwidth

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH MID CH, CHAIN 1

W Agilent 21:57:44 Nov 18, 2010

R T

|FrequhanneI |

Ch Freg 2437 GHz

Trig  Free

Occupied Bandwidth

Center Freq
243700000 GHz

Ref 20 dBm Atten 20 dB

Start Freq
239700000 SHz

#Samp|

Stop Freq
2 47700000 GHz

Center 2.437 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Span 80 MHz
#Sweep 100 ms (B01 prs)

Freq Offset
000000000 Hz

CF Step
£.00000000 MHz
Auto Iar

Occupied Bandwidth
36.2025 MHz

Occ BW % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

Cn off

Transmit Freq Errar
% dB Bandwidth

4.6585 kHz
37.449 tHz™
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

99% BANDWIDTH HIGH CH, CHAIN 1

- Agilent 22:56:43 Now 18,2010

R T |FrequhanneI |

Ch Freg 2452 GHz

Center Freq

Free |l 5 45200000 GHz

Trig

Occupied Bandwidth

| Start Frag
241200000 GHz

Ref 20 dBm Atten 20 dB

#Samp

Stop Freq

Log

2.49200000 GHz

10

dB/

Offst

17.2

CF Step
8.00000000 hMHz
| =) Ilan

dB

Freq Offset

Center 2.452 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz

#Sweep 100 ms (601 pts)

Span 80 MHz 0.00000000 - Hz

Occupied Bandwidth
36.2758 MHz

13.337 kHz
38.091 MHz"

Transmit Freq Errar
w dB Bandwidth

Oec BWW % Pwr
% dB

Signal Track
99.00 % off

-26.00 dB

On

99% BANDWIDTH, CHAIN 2

99% BANDWIDTH LOW CH, CHAIN 2

e Agilent 21:42:27 Mow 18, 2010

R T |Fre§fChanneI |

Ch Freg 2422 GHz

Center Freq

Free |l 5 42500000 GHz

Trig

Occupied Bandwidth

Ref 20 dBm Atten 20 dB

| Start Freq
238200000 GHz

#Samp

Log

Stop Freq
246200000 GHz

10

dB/

CF Step

Offst

§.00000000 MHz

17.2

Auto Man

dB

Freq Offset

Center 2.422 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz

#Sweep 100 ms (601 pts)

Span 80 MHz 0.00000000 - Hz

Occupied Bandwidth
36.0439 MHz

150.200 kHz
37.829 MHz"

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr
¥ dB

Signal Track
Off

95.00 %
-26.00 dB

On
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

99% BANDWIDTH MID CH, CHAIN 2

W Agilenf 22:03:48 Now 18, 2010

R T

|Fre§fChanneI |

Ch Freg

Occupied Bandwidth

2.437 GHz

Trig  Free

Center Freq
2 43700000 GHz

| Start Freq

Ref 20 dBm

Atten 20 dB

239700000 GHz

#Samp)

Stop Freq

247700000 GHz

%

CF Step

5.00000000 MHz

B

Auto Man

Freq Offset

Center 2.437 00 GHz
#ZRes BW 390 kHz

#VBW 1.2 MHz

Span 80 MHz
#Sweep 100 ms (601 pts)

0.00000000 Hz

Transmit Freq Errar
 dB Bandwidth

Occupied Bandwidth
36.1436 MHz

95.035 kHz
37.718 MHz™

Do BYW % Pwr
w dB

99.00 %
-26.00 dB

Signal Track

On off

99% BANDWIDTH HIGH CH, CHAIN 2

i Agilent 22:58:18 Nov 18, 2010

R T

[FregiChannel

Ch Freq

Occupied Bandwidth

2.452 GHz

Trig  Free

Center Freq
245200000 GHz

Ref 20 dBm

Atten 20 dB

| Start Freq
241200000 GHz

#Samp

Log

10

Stop Freq
249200000 GHz

dB/

CF Step

Offst

5.00000000 MHz

172
dB

Auto

Iilan|

Freq Offset

Center 2.452 00 GHz
#Res BW 390 kHz

#VBW 1.2 MHz

Span 80 MHz
#Sweep 100 ms (601 pts)

0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
36.2558 MHz

-11.364 kHz
37.335 MHz"

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.4.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The highest combination of antenna gains is equal 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 17.2 dB (including 16.2 dB pad and 1 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

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

Low 2422 29.09 22.74 23.05 2591 | -3.18
Low 2437 29.09 24.03 24.05 27.05 | -2.04
High 2452 29.09 21.82 21.45 2465 | -4.44
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.4.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

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

The highest combination of antenna gains is equal 6.91 dBi, therefore the limit is 7.09 dBm.

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 -8.90 7.09 -15.99
Middle 2437 -8.49 7.09 -15.58
High 2452 -11.13 7.09 -18.22
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

POWER SPECTRAL DENSITY, WITH COMBINER

PSD LOW CH, WITH COMBINER

v Agilent 21:33:27 Mov 18,2010 R T |FregiChannel

Mkr1 2.424 484 4 GHz Conter F

ener Fred
Fllef 20 dBm Atten 20 dB 8.90 dBm 2 49450000 GHz

#Peak
Start Freq
242435000 GHz
Stop Freq
242455000 GHz

8.0

(I.Bm CF Step
30.0000000 kHz
LgAv Auto Ilan

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): .
=50k Signal Track
On Off

Swp

Center 2.424 500 0 GHz Span 300 kHz
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

PSD MID CH, WITH COMBINER
4 Agilent 22:08:50 Mow 18, 2010 FE T |Freg/Channel

Mkr1 2.441 984 9 GHz

Center Freq
Ref 20 dB Atten 20 dB $.49 dB
“Poak [ e 2 44200000 GHE

Start Freq
244185000 GHz

Stop Freq
2 44215000 GHz

CF Step
30.0000000 kHz
uto Iilan)

Freq Offset
000000000 Hz

Signal Track
Cn

Center 2.442 000 0 GHz Span 300 kHz
#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

PSD HIGH CH, WITH COMBINER

e Agilent 22:63:06 New 18, 2010 FE T |Freg/Channel

Mkr1 2.444 470 4 GHz Conter F

R ener Fred

Bef ?0 dBm Atten 20 dB 11.13 dBm o A4A40000 GHz
#Peak

Start Freq

244425000 GHz

Stop Freq

244455000 GHz

CF Step
30.0000000 kHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.444 400 0 GHz Span 300 kHz ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.4.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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

TEST PROCEDURE

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

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

SPURIOUS EMISSIONS WITH COMBINER

LOW CH BANDEDGE, WITH COMBINER

v Agilent 21:34:03 Mov 18,2010 R T |FregiChannel

Mkr1 2.419 50 GHz Center F

enter Freq

Ref 20 dBm Atten 20 dB 451 dBm_1 - 40000000 GHz
#Peak

Start Freq

2.35000000 GHz

Stop Freq

245000000 GHz

(IB;II CF Step
10.0000000 hHz
LgAv Auto Ilan

V1 S2 Freq Offset
S3 FC 0.00000000 Hz

off):
FTun
Swp

Signal Track
On Off

Center 2.400 00 GHz Span 100 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 9.56 ms {601 pts)

LOW CH SPURIOUS, WITH COMBINER
W Agilent 21:34:58 Mov 18, 2010 R T |FregiChannal

Mkiz 3.224 GHz
48.54 dBm Center Freq

13.0150000 GHz

Ref 20 dBm Atten 20 dB
#Peak

Start Freq
30.0000000 MHz

Stop Freq
260000000 GHz

(IB;II CF Step
288700000 GHz
LgAv u

to ia

Start 30 MHz Stop 26.000 GHz Freq Offset
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) 000000000 Hz

b arker Trace X Pz Amplitude
1 1) 2.445 GHz -1.12 dBm

2 ) 3.224 GHz -48.54 dBm Signal Track
On
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

MID CH REFERENCE, WITH COMBINER
He Agilent 22:10:33 Nov 18, 2010 R T

Mkr1 2.439 50 GHz
7.01 dBm

Freg/Channel

Center Freq

Ref 20 dBm 243700000 GHz

#Peak

Log
10 Start Frag
dB/ 238700000 GHz
Offst
17.2
dB Stop Freq
DI 245700000 GHz

-13.0

dBm CF Step
10.0000000 MHz

LgAv Ao Ilan|

Freq Offset
000000000 Hz

Signal Track
On Off

—

| MID CH SPURIOUS, WITH COMBINER |

e Agilent 22:11:15 Mov 18, 2010 R T |FregiChanngl

Mkr2 3.250 GHz
48.57 dBm

Atten 20 dB

V1 S2
S3 FC

off}:
FTun
Swp

Center 2.437 00 GHz
#Res BW 100 kHz

Span 100 MHz
Sweep 9.56 ms (601 pts)

#VBW 300 kHz

Center Freq

Ref 20 dBm 13.0150000 GHz

#Peak |
&

Atten 20 dB

Start Freqg
300000000 MHz

Stop Freg
26.0000000 SHz

CF Step
2.A5700000 GHz
uto Ma

dBm
LgAv

Start 30 MHz Stop 26.000 GHz

#Res BW 100 kHz

#VBW 300 kHz

Sweep 2.482 s (1001 pts)

M arker Trace
1 mn
2 (1

oz
2,419 GHz
2.250 GHz

Amplitude
201 dBm
-42.57 dBm

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

HIGH CH BANDEDGE, WITH COMBINER

- Agilent 22:53:37 Nov 18, 2010

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 2.454 50 GHz
3.42 dBm

#Peak
Log

10
dB/

Offst
17.2

dB
Dl

Center Freq
2.48350000 GHz

Start Frag
243350000 GHz
Stop Freq
253350000 GHz

166
dBm

LgAv

CF Step
10.0000000 hHz
Auto hdan|

V1 S2
S3 FC

off}:
FTun

Swp

Center 2.483 50 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 100 MHz
Sweep 9.56 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

—

| HIGH CH SPURIOUS, WITH COMBINER |

e Agilent 22:54:43 Nov 18, 2010

R T

Freq/Channel

Ref 20 dBm

Atten 20 dB

Mkr2 18.806 GHz
49.00 dBm

#Peak |

Center Freq
13.0150000 GHz

<

Start Freqg
300000000 MHz

dBm

LgAv

"\

Stop Freg
26.0000000 SHz

CF Step
2.A5700000 GHz
uto Ma

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

M arker
1 mn
2 [4)]

Trace

oz
2,445 GHz
12806 GHz

Amplitude
232 dBm
-49.00 dBm

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

7.5.

802.11a MODE IN THE 5.8 GHz BAND

7.5.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

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

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 15.35 0.5
Middle 5785 15.35 0.5
High 5825 15.35 0.5

Page 72 of 144

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

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 UL CCS.



REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

v Agilent 01:08:21 Dec 1, 2010 R T |FregiChannel

Project: A MErT 1535 MHz Contor F
i enter Freq
Ref 20 dBm Atten 20 dB 228 dB £ 74E00000 GHz

#Peak

Start Freq
5.72000000 GHz
Stop Freq
£.77000000 GHz

1.6

(I.Bm W CF Step

5.00000000 MHz
LgAv Auto tulan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
On Off

Swp

Center 5.745 00 GHz Span 50 MHz
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)

6 dB BANDWIDTH MID CH
4 Agilent 01:21:55 Dec 1, 2010 FE T |Freg/Channel

A Mkrl 1535 MHz

Center Freq
Ref 20 dB Atten 20 (B -1.77 dB
#Peeak — S 578500000 GHz

Start Freq
5.76000000 SHz

Stop Freq
£.81000000 GHz

CF Step
£.00000000 MHz

Freq Offset
000000000 Hz

ETun Signal Track

Swp On Cff

Center 5.785 00 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

6 dB BANDWIDTH HIGH CH

e Agilent 01:40:10 Dec 1, 2010 FE T |Freg/Channel

& Mkrl 15,35 MHz Center F

) enter Freq

Ref 20 dBm Atten 20 dB 0.02 o8 5.62500000 GHz
#Peak

Start Freq

£.80000000 GHz

Stop Freq

£.85000000 GHz

CF Step
5.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp On of

Center 5.825 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010

IC: 4324A-BRCM1054

7.5.2.99% 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 5745 16.3376
Middle 5785 16.4406
High 5825 16.3453
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

99% BANDWIDTH

99% BANDWIDTH LOW CH

i Agilent 01:08:38 Dec 1, 2010

R T |FrequhanneI |

Ch Freq 5.745 GHz

Trig  Free

Occupied Bandwidth

Center Freq
574500000 GHz

Ref 20 dBm Atten 20 dB

#Samp

Log

Start Freq
5.72000000 GHz

Stop Freq
£.77000000 GHz

10

dB/

Offst

115

dB

||| 500000000 MHz
U

Center 5.745 00 GHz

#Res BW 180 kHz #VBW 560 kHz

Span 50 MHz
#Sweep 4.733 ms (1001 ps)

CF Step

to hila

Freq Offset
0.00000000 Hz

Occupied Bandwidth
16.3376 MHz

-43.981 kHz
20,627 MHz"

Transmit Freq Error
¥ dB Bandwidth

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH MID CH

% Agilent 01:26:19 Dec 1,2010

R T |FrequhanneI |

Ch Freg 5.785 GHz

Trig  Free

Occupied Bandwidth

Center Freq
578500000 GHz

Ref 20 dBm Atten 20 dB

#Samp| |

R

Start Freq
5.76000000 SHz

Stop Freq
£.81000000 GHz

Center 5.785 00 GHz

#Res BW 180 kHz #VBW 560 kHz

Span 50 MHz
#Sweep 4.733 ms (1001 pts)

CF Step
£.00000000 MHz
Auto Iar

Freq Offset
000000000 Hz

Occupied Bandwidth
16.4406 MHz

Occ BW % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

Cn off

Transmit Freq Errar
% dB Bandwidth

-55.107 kHz
21.977 tHz™
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

99% BANDWIDTH HIGH CH
i Agilent 01:41:11 Dec 1,2010 R T [Freg/Channel |

| |
ChFreq 5825 GHz Tig_Free | . %Séggnlige;l

Start Freq
5.80000000 GHz

Ref 20 dBm Atten 20 dB
#Samp | Stop Freq
BTN RO TR 49 £.85000000 GHz

CF Step
5.00000000 MHz
Auto tlan|

Occupied Bandwidth I |

Freq Offset
0.00000000 Hz

Center 5.825 00 GHz Span 50 MHz
#Res BW 180 kHz #WBW 560 kHz  Sweep 4.667 ms (1001 p1s)

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

16.3453 MHz xdB  -26.00dB

Transmit Freq Error -56.584 kHz
% dB Bandwidth 19.810 MHz*
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.5.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

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

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.5 dB (including 10 dB pad and 1.5 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 5745 22.94 30 -7.07
Middle 5784 22.98 30 -7.02
High 5825 23.10 30 -6.90
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010

IC: 4324A-BRCM1054

7.5.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

IC RSS-210 A8.2 (b)

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

TEST PROCEDURE

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

2005.

RESULTS
Channel | Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 5745 -4.88 8 -12.88
Middle 5785 -4.41 8 -12.41
High 5825 -4.78 8 -12.78
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DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

POWER SPECTRAL DENSITY

PSD LOW CH
i Agilent 01:11:54 Dec 1,2010 R T

Mkr1 5.746 216 5 GHz
4.88 dBm

Freg/Channel

Center Freq

5 74623000 GHz
Start Freq
5.74605000 GHz
v Stop Freq
574638000 GHz

CF Step
30.0000000 kHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Ref 20 dBm Atten 20 dB

#Peak

8.0
dBm

LgAv

W1 S2
S3 FS

off):
=50k
Swp

Span 300 kHz
#Sweep 100 s (1001 pts)

Center 5.746 230 0 GHz
#Res BW 3 kHz

#VBW 10 kHz

PSD MID CH

T Agilent 01:32:37 Dec 1, 2010

R T

Freg/Channel

Ref 20 dBm Atten 20 dB

Mkr1 5.784 716 3 GHz

Center Freq

4.41 dBm

578461000 GHz

#Peak

Start Freq
5.78446000 GHz

Stop Freq
£.78476000 GHz

CF Step
30.0000000 kHz
uto Iilan)

Freq Offset
000000000 Hz

Signal Track
Cn

Span 300 kHz
#Sweep 100 s (1001 pts)

Center 5.784 610 0 GHz
#Res BW 3 kHz

#VBW 10 kHz
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

PSD HIGH CH

e Agilent 01:458:21 Dec 1, 2010 FE T |Freg/Channel

Mkr1 5.825 272 6 GHz Conter F

4 ener Fred

Bef ?0 dBm Atten 20 dB 4.78 dBm £ 9530000 GHz
#Peak

Start Freq

582515000 GHz

e Stop Freq

582545000 GHz

CF Step
30.0000000 kHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.825 300 0 GHz Span 300 kHz ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (1001 pts)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.5.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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

TEST PROCEDURE

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

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

i Agilent 01:12:63 Dec 1, 2010

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 5.751 260 GHz
6.81 dBm

#Peak

X

Stop Freq
& 75750000 GHz

Center Freq
572500000 GHz
Start Freq
565250000 GHz

dBm

LgAv

CF Step
50000000 hHz
Ao hdan|

V1 Ss2
S3 FC

off):

FTun
Swp

Center 5.725 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 65 MHz

Sweep 6.267 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

LOW CH SPURIOUS

% Agilent 01:14:29 Dec 1,2010

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

Mkr2 3.83 GHz

49.56 dBm

#Peak

Center Freq
20.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
400000000 GHz

dBm

LgAv

CF Step
3.99700000 GHz
Auto Mdan|

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 40.00 GHz

Sweep 3.82 s (1001 pts)

[LEL G Trace
1 &)
2 m

X Az
575 GHz
383 GHz

Amplitude
475 dBm
-A40.66 dBm

Freq Offset
000000000 Hz

Signal Track
Cn off
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

i Agilent 01:33:23 Dec 1, 2010

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 5.786 235 GHz
9.01 dBm

#Peak

Center Freq
578500000 GHz
Start Freq
5.75250000 GHz
Stop Freq
581750000 GHz

dBm

LgAv

CF Step
50000000 hHz
Ao hdan|

V1 Ss2
S3 FC

off):

FTun
Swp

Center 5.785 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 65 MHz

Sweep 6.267 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track

On Off

MID CH SPURIOUS

% Agilent 01:34:17 Dec 1,2010

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

Mkr2 3.87 GHz
48.09 dBm

#Peak

Center Freq
20.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
400000000 GHz

dBm

LgAv

CF Step
3.99700000 GHz
Auto Mdan|

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 40.00 GHz
Sweep 3.82 s (1001 pts)

[LEL G Trace
1 &)
2 m

X Az
579 GHz
3.87 GHz

Amplitude
4.15 dBm
-42.09 dBm

Freq Offset
000000000 Hz

Signal Track

Cn off
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

v Agilent 01:46:01 Dec 1, 2010

R T

Freg/Channel

Ref 20 dBm

Mkr1 5.827 445 GHz

Atten 20 dB 6.77 dBm

#Peak

Center Freq
585000000 GHz
Start Freq
581750000 GHz
Stop Freq
585250000 GHz

dBm

LgAv

CF Step
50000000 hHz
Ao hdan|

V1 Ss2
S3 FC

off):

FTun
Swp

Center 5.850 000 GHz
#Res BW 100 kHz

Span 65 MHz

#WBW 300 kHz  Sweep 6.267 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track

On Off

HIGH CH SPURIOUS

% Agilent 01:47:03 Dec 1,2010

R T

Freg/Channel

Ref 20 dBm

Mkr3 3.87 GHz

Atten 20 dB 48.03 dBm

#Peak

Center Freq
20.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
400000000 GHz

dBm

LgAv

CF Step
3.99700000 GHz
Auto Mdan|

Start 30 MHz
#Res BW 100 kHz

Stop 40.00 GHz

#VBW 300 kHz Sweep 3.82 s (1001 pts)

[LEL G Trace
1 &)
2 m

X Az
5.83 GHz
3.87 GHz

Amplitude
450 dBm
-42.03 dBm

Freq Offset
000000000 Hz

Signal Track

Cn off
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010

IC: 4324A-BRCM1054

7.6.

802.11n HT20 MODE IN THE 5.8 GHz BAND

7.6.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

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

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

RESULTS
Channel Frequency Chain 1 Chain 2 Minimum Limit
6 dBBW | 6 dB BW
(MHz) (MHz) (MHz) (MHz)
Low 5745 15.30 15.75 0.5
Middle 5785 15.20 15.85 0.5
High 5825 15.15 15.7 0.5
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

6 dB BANDWIDTH, CHAIN 1

6 dB BANDWIDTH LOW CH, CHAIN 1

v Agilent 01:59:17 Dec 1, 2010 R T |FregiChannel

& Mkrl 15,30 MHz Center F

) enter Freq
Ref 20 dBm Atten 20 dB 162 dB 5.74500000 GHz

#Peak
Start Freq
£.72000000 GHz
Stop Freq
£.77000000 GHz

1.9

(I.Bm CF Step
5.00000000 hHz
LgAv Auto Ilan

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
On Off

Swp

Center 5.745 00 GHz Span 50 MHz
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)

6 dB BANDWIDTH MID CH, CHAIN 1
4 Agilent 02:47:56 Dec 1, 2010 FE T |Freg/Channel

A Mkrl 1520 MHz

Center Freq
Ref 20 dB Atten 20 (B 0.05 dB
#Peeak — S 578500000 GHz

Start Freq
5.76000000 SHz

Stop Freq
£.81000000 GHz

CF Step
£.00000000 MHz

Freq Offset
000000000 Hz

ETun Signal Track

Swp On Cff

Center 5.785 00 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

6 dB BANDWIDTH HIGH CH, CHAIN 1

@ Agilent 03:02:08 Dec 1,2010 R T |Freg/Channel

A& hkrl 1515 WHz Conter F

enter Fred
Ref 20 dBm Atten 20 dB 0.27 dB £ 2500000 GHa
#Feak
Log
10 Start Frag
dB/ 5.80000000 GHz
OHfst
11.5
dB Stop Freq
DI 5.85000000 GHz

2.7
dBm CF Step

£.00000000 MHz
LgAv Ao Ilan|

Vi s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track
Swp On Off

Center 5.825 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #VBW 300 kHz #Sweep 100 ms (1001 p1s)

6 dB BANDWIDTH, CHAIN 2

6 dB BANDWIDTH LOW CH, CHAIN 2

st Agilent 02:23:24 Dec 1, 2010 R T |Freg/Channel

A Mkel 1575 WiHz Cortor F

Ref 20 dBm Atten 20 dB 0,12 dB enter -req
4P esk 574500000 GHz
Start Freq
5.72000000 GHz
Stop Freq
577000000 GHz

oL A

(I.Bm CF Step
5.00000000 fHz

LgAv Auto Mlan

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track

On Off

Swp

Center 5.745 00 GHz Span 30 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

6 dB BANDWIDTH MID CH, CHAIN 2

5 Agilent 02:51:14 Dec 1, 2010

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

A Mkrl 1585 MHz
-0.02 dB

#Peak
Log

dBm

LghAv

Center Freq
£.78500000 GHz

Start Freq
£.76000000 GHz
Stop Freq
551000000 GHz

CF Step
5.00000000 MHz
Auto Man

V1 s2
S3 FC

off):
FTun

Swp

Center 5.785 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
#Sweep 100 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On off

—

6 dB BANDWIDTH HIGH CH, CHAIN 2

i Agilenf 03:09:09 Dec 1, 2010

R T

[FregiChannel

Ref 20 dBm

Atten 20 dB

A MErl 1570 MHz
-0.96 dB

#Peak
Log

Center Freq
582500000 GHz
Start Freq
5.80000000 GHz
Stop Freq
585000000 GHz

dBm

LgAv

CF Step
5.00000000 hHz
Ao hdan|

V1 Ss2
S3 FC

off):

FTun
Swp

Center 5.825 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
#Sweep 100 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

—
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010

IC: 4324A-BRCM1054

7.6.2. 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
Frequency Chain 1 Chain 2
99% Bandwidth 99% Bandwidth
(MHz) (MHz) (MHz)
5745 17.6525 17.6246
5785 17.7924 17.8870
5825 17.9216 17.5128
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

99% BANDWIDTH, CHAIN 1

99% BANDWIDTH LOW CH, CHAIN 1

e Agilent 02:04:04

Dec 1, 2010

R T |FrequhanneI |

Ch Freq

5.745 GHz

Trig  Free

Occupied Bandwidth

Center Freq
574500000 GHz

Ref 20 dBm

Atten 20 dB

#Samp

Log

Start Freq
5.72000000 GHz

Stop Freq
£.77000000 GHz

10

dB/
Offst

115

dB

Center 5.745 00 GHz
#Res BW 200 kHz

#VBW 560 kHz

Span 50 MHz
#Sweep 4.733 ms (1001 ps)

CF Step
500000000 MHz
uto ha

Freq Offset
0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

17.6525 MHz

-65.094 kHz
22.339 MHz"

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH MID CH, CHAIN 1

W Agilent 02:43:45

Dec 1,2010

R T |FrequhanneI |

Ch Freg

6.785 GHz

Trig  Free

Occupied Bandwidth

Center Freq
578500000 GHz

Ref 20 dBm

Atten 20 dB

#Samp|

Start Freq
5.76000000 SHz

Stop Freq
£.81000000 GHz

Center 5.785 00 GHz
#Res BW 200 kHz

#VBW 560 kHz

Span 50 MHz
#Sweep 5 ms (1001 pts)

CF Step
£.00000000 MHz
Auto Iar

Freq Offset
000000000 Hz

Transmit Freq Errar
% dB Bandwidth

Occupied Bandwidth

17.7924 MHz

-36.757 kHz
26.663 MMHz™

Occ BW % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

Cn off
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

99% BANDWIDTH HIGH CH, CHAIN 1

- Agilent 03:06:53

Dec 1, 2010

R T

|FrequhanneI |

Ch Freg

5.825 GHz

Trig  Free

Occupied Bandwidth

I Center Freq
£.82500000 GHz

| Start Frag

Ref 20 dBm

Atten 20 dB

5.80000000 GHz

#Samp

Stop Freq

Log

5.35000000 GHz

10

dB/
Offst

11.5

CF Step
£.00000000 hHz
Auto hdan|

dB

Freq Offset

Center 5.825 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz

ZSweep 5 ms (1001 pts)

0.00000000 Hz

Transmit Freq Errar
w dB Bandwidth

Occupied Bandwidth

Oec BWW % Pwr
% dB

17.9216 MHz

52.586 kHz
25.916 MHz"

99.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH, CHAIN 2

99% BANDWIDTH LOW CH, CHAIN 2

- Agilent 02:33:33

Dec 1,2010

R T

|Fre§fChanneI |

Ch Freg

5.745 GHz

Trig  Free

Occupied Bandwidth

Center Freq
£.74500000 GHz

Ref 20 dBm

Atten 20 dB

| Start Freq
£.72000000 GHz

#Samp

Log

Stop Freq
577000000 GHz

10

dB/
Offst

CF Step
500000000 MHz

17.5

Auto Man

dB

Freq Offset

Center 5.745 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

17.6246 MHz

37686 kHz
32.020 MHz"

95.00 %
-26.00 dB

Signal Track
Off

On

Page 92 of 144

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

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 UL CCS.



REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

99% BANDWIDTH MID CH, CHAIN 2

e Agilent 02:55:31

Dec 1,2010

R T

|Fre§fChanneI |

Ch Freg

5,785 GHz

Trig  Free

Occupied Bandwidth

Center Freq
£.78500000 GHz

| Start Freq

Ref 20 dBm

Atten 20 dB

576000000 GHz

#Samp)

Stop Freq

&
i

5.81000000 GHz

B

CF Step
TN 500000000 MHz
| Auto Man

Freq Offset

Center 5.785 00 GHz
#Res BW 200 kHz

#VBW 620 kHz

Span 50 MHz

#Sweep 5 ms (1001 pts)

0.00000000 Hz

Transmit Freq Errar
 dB Bandwidth

Occupied Bandwidth

Do BYW % Pwr
w dB

17.86898 MHz

B9.630 kHz
27.428 MHz™

99.00 %
-26.00 dB

Signal Track

On off

99% BANDWIDTH HIGH CH, CHAIN 2

i Agilenf 03:10:85

Dec 1, 2010

R T

[FregiChannel

Ch Freq

5.825 GHz

Trig  Free

Occupied Bandwidth

Center Freq
582500000 GHz

Ref 20 dBm

Atten 20 dB

| Start Freq
5.80000000 GHz

#Samp

Log

Stop Freq
£.85000000 GHz

10

dB/
Offst

115

dB

Center 5.825 00 GHz
#Res BW 200 kHz

#VBW 560 kHz

Span 50 MHz

#Sweep 5 ms (1001 pts)

| Freq Offset
0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Oec BWWY % Pwr
% dB

17.5128 MHz

43.496 kHz
22.891 MHz"

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.6.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The highest combination of antenna gains is equal to 7.21 dBi, therefore the limit is 28.79 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.5 dB (including 10 dB pad and 1.5 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 5745 28.79 22.67 22.87 25.78 | -3.01
Mid 5785 28.79 22.65 23.33 26.01 -2.78
High 5825 28.79 22.65 23.14 25.91 -2.88
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.6.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

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

The highest combination of antenna gains is equal to 7.21 dBi, therefore the limit is 6.79 dBm.

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 5745 -0.49 6.79 -7.28
Middle 5785 1.03 6.79 -5.76
High 5825 0.30 6.79 -6.49

Page 95 of 144

COMPLIANCE CERTIFICATION SERVICES (UL CCS) 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 UL CCS.



REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

POWER SPECTRAL DENSITY, WITH COMBINER

PSD LOW CH, WITH COMBINER

e Agilent 03:34:10 Dec 1, 2010 FE T |Freg/Channel

Mkr1 5.745 633 9 GHz Conter F

ener Fred
Fllef 20 dBm Atten 20 dB 0.49 dBm £ 74REI000 GHz

#Peak
Start Freq
5.745458000 GHz
Stop Freq
5. 74578000 GHz

8.0

(I.Bm CF Step
30.0000000 kHz
LgAv Auto Ilan

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): .
=50k Signal Track
On Off

Swp

Center 5.745 630 0 GHz Span 300 kHz
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (1001 pts)

PSD MID CH, WITH COMBINER
4 Agilent 03:25:35 Dec 1, 2010 FE T |Freg/Channel

Mkr1 5.785 332 9 GHz

Center Freq
Ref 20 dB Atten 20 dB 1.03 dB
“Poak [ e M N 5 78536000 GHz

Start Freq
5.78521000 GHz

Stop Freq
£.78551000 GHz

CF Step
30.0000000 kHz
uto Iilan)

Freq Offset
000000000 Hz

Signal Track
Cn

Center 5.785 360 0 GHz Span 300 kHz
#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (1001 pts)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

PSD HIGH CH, WITH COMBINER

e Agilent 03:18:06 Dec 1, 2010 FE T |Freg/Channel

Mk 5.825 3312 GHz Contor T
ener Fred
Ref 20 dB Atten 20 dB 0.30 dB
iPonk [ enele M 5 82533000 GH2

Start Freq
582518000 GHz

Stop Freq
582548000 GHz

CF Step
30.0000000 kHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 5.825 330 0 GHz Span 300 kHz ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (1001 pts)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.6.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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

TEST PROCEDURE

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

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

Page 98 of 144

COMPLIANCE CERTIFICATION SERVICES (UL CCS) 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 UL CCS.



REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

SPURIOUS EMISSIONS WITH COMBINER

LOW CH BANDEDGE, WITH COMBINER

e Agilent 03:34:49 Dec 1, 2010 FE T |Freg/Channel

Mkr1 5.745 65 GHz Centor F

enter Freq

Ref 20 dBm Atten 20 dB 10.52 dBm_Jf - 200000 GHz
#Peak |
d

Start Freq

569000000 GHz

Stop Freq

5.76000000 GHz

9.5

;II.3m A J CF Step

7.00000000 MHz
LgAv Auto tulan|

V1 s2 Freq Offset
$3 FC 0.00000000 Hz

aff): .
ETun Signal Track

On Off

Swp

Center 5.725 00 GHz Span 70 MHz
#Res BW 100 kHz #WBW 300 kHz  Sweep 6.733 ms (1001 pts)

LOW CH SPURIOUS, WITH COMBINER
4 Agilent 03:35:43 Dec 1, 2010 FE T |Freg/Channel

Mkr2 3.83 GHz

Ref 20 dBm Atten 20 dB 49.94 dBm
#Peak

Center Freq
20.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
400000000 GHz

CF Step
3.99700000 GHz
Auto Mdan|

Start 30 MHz Stop 40.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.82 s (1001 pts)

b arker Trace X Pz Amplitude
1 1) 575 GHz 285 dBm

2 (n 383 GHz -49.94 dBm Signal Track
Cn off

Freq Offset
000000000 Hz
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

MID CH REFERENCE, WITH COMBINER

e Agilent 03:27:25 Dec 1, 2010

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 5.780 03 GHz
11.97 dBm

#Peak
Log

10
dB/

Offst
17.5

dB

Center Freq
£.78500000 GHz

Start Frag
575000000 GHz
Stop Freq
5.82000000 GHz

dBm

LgAv

CF Step
7.00000000 tHz
Auto hdan|

V1 S2
S3 FC

off}:
FTun

Swp

Center 5.785 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 70 MHz

Sweep 6.733 ms (1001 p1s)

Freq Offset
000000000 Hz

Signal Track
On Off

—

| MID CH SPURIOUS, WITH COMBINER |

e Agilent 03:28:23 Dec 1, 2010

R T

harker

Ref 20 dBm

Atten 20 dB

Mkr2 3.87 GHz
48.56 dBm

#Peak

Select Marker
1 2 3 4

Marker Trace
3

Readout ||
Fregquency

dBm

LgAv

Marler Table
Cn Off

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 40.00 GHz
Sweep 3.82 s (1001 pts)

M arker Trace
1 mn
2 (1

oz
579 GHz
2.87 GHz

Amplitude
976 dBm
-42.56 dBm

Marker All Off
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

HIGH CH BANDEDGE, WITH COMBINER

- Agilent 03:18:51 Dec 1, 2010

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

Mkr1 5.825 64 GHz
10.55 dBm

#Peak
Log

10
dB/

Offst
17.5

dB

Center Freq
£.85000000 GHz

Start Frag
551500000 GHz
Stop Freq
5.85500000 GHz

LgAv

CF Step
7.00000000 tHz
Auto hdan|

V1 S2
S3 FC

off}:
FTun

Swp

Center 5.850 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 70 MHz

Sweep 6.733 ms (1001 p1s)

Freq Offset
000000000 Hz

Signal Track
On Off

—

| HIGH CH SPURIOUS, WITH COMBINER |

e Agilent 03:19:57 Dec 1, 2010

R T

Freq/Channel

Ref 20 dBm

Atten 20 dB

Mkr2 3.87 GHz
A47.15 dBm

#Peak

Center Freq
20.0150000 GHz

Start Freqg
300000000 MHz

Stop Freg
40.0000000 SHz

LgAv

CF Step
3.99700000 GHz
Auto JET

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 40.00 GHz
Sweep 3.82 s (1001 pts)

M arker
1 mn
2 [4)]

Trace

oz
583 GHz
2.87 GHz

Amplitude
9.28 dBm
-47 15 dBm

Freq Offset
0.00000000 Hz

Signal Track

On
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010

IC: 4324A-BRCM1054

7.7.

802.11n HT40 MODE IN THE 5.8 GHz BAND

7.7.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

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

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

RESULTS
Channel Frequency Chain 1 Chain 2 Minimum Limit
6 dBBW | 6 dB BW
(MHz) (MHz) (MHz) (MHz)
Low 5755 36.00 36.24 0.5
High 5795 36.24 35.12 0.5
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

6 dB BANDWIDTH, CHAIN 1

6 dB BANDWIDTH LOW CH, CHAIN 1

e Agilent 03:47:16 Dec 1, 2010 FE T |Freg/Channel

& kel 36.00 MHz Centor F
ener Fred
Ref 20 dBm Atten 20 dB 0.7398 | = 75500000 GHz
#Peak
Start Freq
5.71500000 GHz

Stop Freq
£.79500000 GHz

dBm CF Step

8.00000000 MHz
LgAv Auto tulan|

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): .
ETun Signal Track

On Off

Swp

Center 5.755 00 GHz Span 80 MHz
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)

6 dB BANDWIDTH HIGH CH, CHAIN 1

% Agllent 04:06:56 Dec 1, 2010 R T [Freg/Channel

4 Mkrl 3524 MHz Center F
Ref 20 dBm Atten 20 dB 0.45 dB enter -req
#Peak 5.79500000 GHz
Start Freq
575500000 GHz
Stop Freq
553500000 GHz

(Ibm CF Step

8.00000000 MHz
LygAv Auto Man

V1 s2 Freq Offset
53 FC 0.00000000 Hz

aff): :
ETun Signal Track

Swp on O

Center 5.795 00 GHz Span 80 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

6 dB BANDWIDTH, CHAIN 2

6 dB BANDWIDTH LOW CH, CHAIN 2

e Agilent 03:54:47 Dec 1, 2010 FE T |Freg/Channel

A& MErT 36.24 MHz Contor F
ener Fred
Ref 20 dBm Atten 20 dB 0.18 dB

#Peak £.75500000 GHz
Start Freq
£.71500000 GHz
Stop Freq
579500000 GHz

1.1 :

(I.Bm CF Step
8.00000000 hHz
LgAv Auto Ilan

V1 s2 Freq Offset
S3 FC 0.00000000 Hz

aff): .
ETun Signal Track
On Off

Swp

Center 5.755 00 GHz Span 80 MHz
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)

6 dB BANDWIDTH HIGH CH, CHAIN 2

% Agllent 04:11:28 Dec 1, 2010 R T [Freg/Channel

4 Mkrl 3512 MHz Center F

Ref 20 dBm Atten 20 dB 1.43 dB enter -req
#Peak 5.79500000 GHz
Start Freq
575500000 GHz
Stop Freq
553500000 GHz

14

(I.Bm 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 5.795 00 GHz Span 80 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms (1001 pts)
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010

IC: 4324A-BRCM1054

7.7.2.99% 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 5755 36.8699 37.2646
High 5795 36.7992 36.9879
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

99% BANDWIDTH, CHAIN 1

99% BANDWIDTH LOW CH, CHAIN 1

e Agilent 17:28:14

Dec 1, 2010

R T

|FrequhanneI |

Ch Freq

5.755 GHz

Trig  Free

Occupied Bandwidth

Center Freq
575500000 GHz

Ref 20 dBm

Atten 20 dB

#Samp

Log

&

Start Freq
5.71500000 GHz
Stop Freq
579500000 GHz

10
dB/

AT T

Offst

115

dB

Center 5.755 00 GHz
#Res BW 430 kHz

#VBW 1.3 MHz

Span 80 MHz
#Sweep 5 ms (1001 pts)

CF Step
8.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Occupied Ba

Transmit Freq Error
¥ dB Bandwidth

hdwidth

36.8699 MHz

-117.507 kHz
74.719 MHz"

95.00 %
-26.00 dB

Oec BWWY % Pwr
% dB

Signal Track

On Off

99% BANDWIDTH HIGH CH, CHAIN 1

- Agilent 17:39:00

Dec 1, 2010

R T

Frag/Channel

Ch Freq

5.795 GHz

Trig  Free

Oceupied Bandwidth

I Center Freq
579500000 GHz

Start Freq
£.768500000 GHz

Ref 20 dBm

Atten 20 dB

#Samp

Stop Freq
£.83500000 GHz

CF Step
£.00000000 MHz

Auto Ilan

dB

Freq Offset

Center 5.795 00 GHz
#Res BW 430 kHz

#VBW 1.2 MHz

Span 80 MHz
#Sweep 5 ms (1001 pts)

0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

36.7992 MHz

-64.761 kHz
78.501 MHz"

95.00 %
-26.00 dB

Occ BYY % Puwr
¥ dB

Signal Track

On Off
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

99% BANDWIDTH, CHAIN 2

99% BANDWIDTH LOW CH, CHAIN 2

5 Agilent 17:28:37 Dec 1, 2010 R T [Freg/Channel |
l

Center Freq

ChFreq 5755 GHz Trig  Free {2 2ecno000 GHz

Occupied Bandwidth I

| Start Freq
5.71500000 GHz

Ref 20 dBm Atten 20 dB

#Samp Stop Freq
Log T YR TR A LT R ) 579500000 GHz
10 > £ 4l L id ] L Ll =
Offst [T 8.00000000 MHzZ

115 | uto Ia

dB —

Freq Offset
0.00000000 Hz

Center 5.755 00 GHz Span 80 MHz
#Res BW 430 kHz #VBW 1.3 MHz #Sweep 5 ms (1001 pts)

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

37.2646 MHz xdB 260048

Transmit Freq Error -268.261 kHz
% dB Bandwidth 59.357 MHz*

99% BANDWIDTH HIGH CH, CHAIN 2

s Agilent 17.38:53 Dec 1, 2010 R T |Freg/Channel

l |
ChFreq 5795 GHz Tig_Free | . %SSEBDF geHCl
Oceupied Bandwidth I

Start Freq
£.768500000 GHz

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
Ll At [ L Lot L £.83500000 GHz
<

CF Step

Il 5.00000000 MHZ
Auto Man|

dB

Freq Offset
0.00000000 Hz

Center 5.795 00 GHz Span 80 MHz
#Res BW 430 kHz #VBW 1.2 MH:z #Sweep 5 ms (1001 pts)

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

36.9870 MHz xdB  -26.00dB

Transmit Freq Error -151.997 kHz
 dB Bandwidth 77.132 MHz"
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.7.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The highest combination of antenna gains is equal to 7.21 dBi, therefore the limit is 28.79 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.5 dB (including 10 dB pad and 1.5 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 5755 28.79 22.44 22.89 25.68 | -3.11
High 5795 29.53 22.42 22.84 25.64 | -3.89
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.7.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

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

The highest combination of antenna gains is equal to 7.21 dBi, therefore the limit is 6.79 dBm.

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 5755 -1.43 6.79 -8.22
High 5795 -1.08 6.79 -7.87
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

POWER SPECTRAL DENSITY, WITH COMBINER

PSD LOW CH, WITH COMBINER

- Agilent 04:28:42 Dec 1, 2010 R T |FregiChannel

Mkr1 5.753 131 3 GHz Center E
EW enter Fred
Bef ?0 dBm Atten 20 B 1.43 dBm £ 75315000 GHz
#Peak

Log

Start Freq

£.75300000 GHz

: Stop Freq

£.76330000 GHz
8.0

(I.Bm CF Step
30.0000000 kHz
LgAv Auto Ilan|

W1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): :
50k Signal Track
Swp on O

Center 5.753 150 0 GHz Span 300 kHz | ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (1001 pts)

PSD HIGH CH, WITH COMBINER

% Agllent 04:19:17 Dec 1, 2010 R T [Freg/Channel

Mkr1 5.792 824 0 GHz Corter F

K ener Fred

Bef ?0 dBm Atten 20 dB 1.08 dBm £ 79950000 Gz
#Peak

Start Freq

579475000 GHz

Stop Freq

5.79305000 GHz

(I.Bm CF Step

30.0000000 kHz
LygAv Auto Man

w1 s2 Freq Offset
S3 FS 0.00000000 Hz

aff): :
=50k Signal Track
Swp on O

Center 5.792 900 0 GHz Span 300 kHz ) ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (1001 pts)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

7.7.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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

TEST PROCEDURE

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

The spectrum from 30 MHz to 40 GHz is investigated with the transmitter set to the lowest and
highest channels.
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

SPURIOUS EMISSIONS WITH COMBINER

LOW CH BANDEDGE, WITH COMBINER

- Agilent 17:19:31 Dec 1, 2010

R T

Freg/Channel

Ref 20 dBm

#Atten 20 dB

Mkr1 5.757 5 GHz
10.13 dBm

#Peak

o

Center Freq
572500000 GHz
Start Freq
567500000 GHz
Stop Freq
577500000 GHz

09
dBm

#PAvyg

CF Step
10.0000000 hHz
Ao hdan|

V1 Ss2
S3 LQ

off):

FTun
Swp

Center 5.725 0 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 100 MHz
Sweep 9.6 ms (1001 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off

LOW CH SPURIOUS, WITH COMBINER

% Agilent 17:23:48 Dec 1,2010

R T

Freg/Channel

Ref 20 dBm

Atten 20 dB

Mkr2 3.83 GHz
47.88 dBm

#Peak

Center Freq
20.0150000 GHz

Start Freq
30.0000000 MHz

Stop Freq
400000000 GHz

CF Step
3.99700000 GHz
Auto Mdan|

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 40.00 GHz
Sweep 3.82 s (1001 pts)

[LEL G Trace
1 &)
2 m

X Az
575 GHz
383 GHz

Amplitude
292 dBm
-47 .88 dBm

Freq Offset
000000000 Hz

Signal Track
Cn off
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

HIGH CH BANDEDGE, WITH COMBINER
- Agilent 04:22:45 Dec 1, 2010 E T

Mkr1 5811 2 GHz
10.26 dBm

Freg/Channel

Center Freq
£.85000000 GHz

Ref 20 dBm
#Peak

Log

10 Start Frag

dB/ 580000000 GHz

Offst

17.5

dB Stop Freq
5.90000000 GHz

CF Step
10.0000000 hHz
Auto hdan|

Freq Offset
000000000 Hz

Signal Track
On Off

—

Atten 20 dB

LgAv

V1 S2
S3 FC

off}:
FTun
Swp

Center 5.850 0 GHz
#Res BW 100 kHz

Span 100 MHz
Sweep 9.6 ms (1001 pts)

#VBW 300 kHz

| HIGH CH SPURIOUS, WITH COMBINER |

- Agilent 04:23:47 Dec 1,2010 R T
Mki2 3.87 GHz

46.97 dBm

Freq/Channel

Center Freq
20.0150000 GHz

Ref 20 dBm
#Peak

Atten 20 dB

Start Freqg
300000000 MHz

Stop Freg
40.0000000 SHz

.

CF Step
3.99700000 GHz
Auto JET

LgAv

Start 30 MHz Stop 40.00 GHz

#Res BW 100 kHz

#VBW 300 kHz

Sweep 3.82 s (1001 pts)

M arker
1 mn
2 [4)]

Trace

oz
579 GHz
2.87 GHz

Amplitude
262 dBm
-46.97 dBm

Freq Offset
0.00000000 Hz

Signal Track
On
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

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

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

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

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

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

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

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

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

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame:
Eroadcom

REF 110.000 ATTEMN 10 dB

Time & Date
10:45:38 PM Mov 30, 2010

MKR 2.38940 GHz  59.85 dBpY

Praject Ma.:

POS PE
LOG 10

de/

DL

74,000

dBpy

RL
OFFSET

=31.50
de

START 2,31000 GHz
CCS  RES BW 1 MHz

Test Item:

STOP 2.39000 GHz

WID Bww 1 MHz SWP 20,0000 msec

Description:Bandedge_11b Low Channel 24 12MHz_Horizontal_Peak

| LOW CHANNEL RESTRICTED, AVG, HORIZ |

Company Name:
Broadcom

REF 110.000 ATTEM 10 dB

Time & Date
10:42:12 PM Mow 30, 2010

MER 2.38960 GHz S1.13 dBp

Project Mo.:

POS PE
LOG 10

dBf

DL
=4.000

dElu‘.{

RL
OFFSET

[

31.50
de

START 2.21000 GHz
CCS  RES BW 1 MHz

Test Item:

STORP 2.29000 GHz

WID BvY 10 Hz SWPR 24,00 sec

Description:Bandedge_11b Low Channel 2412MHz_Horizontal_Average
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame: Project Mo.: Time & Date
Broadcom 4:33:36 PM Nov 03, 2010

REF 110,000 ATTEMN 10 dB MER 2.48362 GHz 65.61 dBpY
POS PE
LOG 10
dB/

DL
4000
B

RL
OFFSET

=1.80
de
START 2.42350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID BYWY 1 MHz SwWP 20,0000 msec

Test Item:

Description: Band Edge_11b High Channel 2462MHz_Horizontal_Pealk

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Campary Marme: Project Mo.: Time & Date
Broadcormn 4:22:35 PM Mov 03, 2010

REF 110.000 A&TTEM 10 dB MKR 248367 GHz 53.64 dBpv
POS PK
LOG 10
ey

0L
54,000
dBpL

RL
OFFSET

31.20
dB
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BwW 1 MHz WID B 10 KHz SwWP 20,0000 msec

Test Item:

Description: Band Edge_11b High Channel 2462MHz_Horizontal_&verage
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010

IC: 4324A-BRCM1054

HARMONICS AND SPURIOUS EMISSIONS

]

High Frequency Measurement
Compliance Certification Services, Fremont 3m Chamber

Test Engr:
Date:
Project #:
Company:
Test Target:
Mode Oper:

f

Fead
AF
CL

¥ien Tran

1171510

101113394

Broadeom

FCCHB
Tx 11k

Meamrement Frequency Amp

Diistanes to Anterma

Analyzer Feading

Antenna Factor

Cable Loss

L Corr Distance Correct to 5 meters
Average Field Strength @ 3 m

Avg
Feak
HPF

Preamp Gain

Average Field Strength Limit
Peak Field Strength Limit
Blarzin ws. Average Limit

Caleulated Peak Field Strength Margin vs. Peak Linut

High Pass Filter

f
GH=z

Diist
(m}

Read
dBuV

AF
dBim

Amp
1B

D Corr

Corr.
ABuV/m

Margin
dB

LOW CHANNEL,

2412MI=

4.824

3.0

443

3T

-34.8

47.9

4824

3.0

40.6

3T

-34.8

44.2

4824

3.0

418

LT

-34.8

454

4.824

3.0

373

-34.8

4.2

qimi=i-

-

MID CHAMNNEL, 243 THMH=

4.874

43.3

-34.8

47.0

4.874

3.6

-34.8

43.3

1311

49.0

-34.1

518

1311

445

-34.1

£3.1

11,185

33.2

-33.5

420

12.185

0.9

-3L.5

36.T

4.874

41.6

-34.8

454

4874

374

-34.8

1311

-34.1

1311

-34.1

T.311

=341

1311

-34.1

Pl - He L -He L -Ho R - M=l N -

HIGH CHANNEL,

4924

-34.8

48.4

4.924

-34.8

452

T.386

-34.1

5T.5

T.380

-34.1

3.0

4924

-34.8

48.8

4924

42.0

-34.8

458

T.386

47.1

-34.1

558

7.386

42.7

-34.1

515

== rhie e bl Ha e HH = e e asha sl e H L Hes

oL -He L -HE L -Ho -

Rev. 4.1.2.7

Note: No other emissions were deiecied ahove the sysiem noise floor.
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

8.2.2. 802.11g MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame:; Project Ma.: Time & Date
Broadcom 11:17:12 AM Mov 03, 2010

REF 110.000 ATTEM 10 dB MER 2.38900 GHz  71.53 dBpY
POS PE
LS 10
de/

DL
74,000
m[=THLN)

RL
OFFSET

51.50
B
START 231000 GHz STOP 239000 GHz
CCS  RES BW 1 MHz WID BYY 1 MHz SwP 20,0000 msec

Test Item:

Description: Band Edge_119 Low Channel 24 12MHz_Horizontal_Peak

LOW CHANNEL RESTRICTED, AVG, HORIZ

Campary Mame: Praject Ma.: Time & Date

Broadcarm 11:15:13 AM Mow 03, 2010

REF 110.000 ATTEM 10 dE MER 238980 GHz 53.50 dBpY
POS PK T T T

LOS 10
de;/

DL
54.000
dBuE

RL
OFFSET

=1.50
de
START 2.21000 GHz STOP 2,30000 GHz
CCS RESBW 1 MHz WID BV 10 Hz WP 24.00 sec

Test Item:

Description: Band Edge_11g Low Channel 2412MHz_Horizontal_sAverage
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

RESTRICTED BANDEDGE HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame: Project Mo.: Time & Date
Broadcom 10:33:59 AM Mow 03, 2010

REF 110,000 ATTEMN 10 dB MER 2.48375 GHz  73.32 dBpY
POS PE
LOG 10
dB/

DL
4000
B

RL
OFFSET

=1.80
de
START 2.42350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID BYWY 1 MHz SwWP 20,0000 msec

Test Item:

Description: Band Edge_11g High Channel 2462MHz_Hoaorizontal_Pealk

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Comparny Mame: Project Mo.: Time & Date
Broadcom 1032:26 AM Moy 03, 2010

REF 110.000 ATTEM 10 dB MER 2.48350 GHz  53.85 dBuY
POS PE
LG 10
(=]}

DL
=4.000
dBpr

RL
OFFSET

=1.80
e
START 248350 GHz STOP 2.50000 GHz
CCS RESBW 1 MHz WID Evy 10 Hz SWP 5.00 sec

Test Item:

Description: Band Edge_11g High Channel 2462MHz_Hotizontal_sverage
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

HARMONICS AND SPURIOUS EMISSIONS

]

High Frequency Measurement
Compliance Certification Services, Fremont 3m Chamber

Test Engr: Vien Tran
Date: 11/15/10
Project #: 10013394
Company: Broadcom
Test Target: FCCB
Mode Oper: Tx1lg

f Measrement Frequency Amp  Preamp Gain

Dnstance to Antenna D Corr Distance Correct to 5 meters
Fead Analyzer Feading Avg Average Field Strength (@ 3 m
AF Antenna Factor Feak  Caleulated Peak Field Srength
L Cable Loss HPF  High Pass Filter

Average Field Strength Limit
Peak Field Strength Lirut
Margin vs. Average Linut
Marzin vs. Peak Linut

f Dist | EKead AF Amp : D Corr Corr.
GCHz m) | dBu¥ | dB'm 4B ABuVim

Margin
dB

LOW CHANNEL, 241 TMH=

4.824 3.0 43.5 3T . . . 47.1

4824 30 9.3 T § X X 3o

4.824 30 3.4 3T . . . 40.1

4824 30 13.6 LT § X X 7.2

e b i

MID CHANNEL, 243 7ML=

4.874 3.0 393 3T . . . 43.0

4874 A 6.5 T § X X 30.2

T.311 A 55T 3L . . . od.4

T.311 i . . . -34.1 . . 0.6

4874 A X . 8 : -34.8 X X 40.2

4.874 A - . -34.8 . . 7.7

T.311 i . . . -34.1 . . £L3

T.311 A . ¥ 3 i -3 X X 8.6

Pl -Bo L oL -Ho -

HIGH CHANNEL,

4914 i - . -34.8 . . 47.9

4,924 A . . 9 ;348 . . 34.0

T.386 i R ! . -34.1 . . 6216

T.388 A . X 3 i -3 X X 49.4

4.924 A . - . -34.8 . . 49.0

4914 i . - . -34.8 . . 34.5

T.388 A X X 3 i -3 X X £8.9

7.386 A 37.1 350 . -34.1 . . 45.9

fera chie s Foe s T = e = e s He b He = = R

oL -He L -He L -Ho -

Rev. 4.1.2.7
Mote: Mo other emissions were detecied ahove the system noise floor.
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

8.2.3. 802.11n HT20 CDD MCS0 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame:; Project Ma.: Time & Date
BEroadcom 12:43:59 PM Moy 04, 2010

REF 110.000 ATTEM 10 dB MER 2.38820 GHz 66,36 dBY

POS PE
LS 10
de/

DL

74,000
m[=THLN)

RL
OFFSET

=1.50
de

START 2,31000 GHz STOP 2.39000 GHz
CCS RES BW 1 MHz WID BV 1 MHz SwWR 20,0000 msec

Test Item:

Description: Band Edge_HT20 CDD MCS0_Low Channel 2412MHz_Horizontal_Peak

LOW CHANNEL RESTRICTED, AVG, HORIZ

Company Mame: Project Mo.: Tirne & Date
Broadcorm 12:14:25 PM Mow 04, 2010

REF 110.000 ATTEM 10 dB MER 2.38860 GHz 52.31 dBpiw

POS PE
LS 10
dBf

DL

S4.000
dBp

RL
OFFSET

=1.50
dE
START 2.31000 GHz STOR 2,39000 GHz
CCS RES BW 1 MHz WID EVY 10 Hz SwP 24,00 sec

Test Item:

Description: Band Edge_HT20 CDD MCS0_Low Channel 24 12MHz_Horizontal_average
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

RESTRICTED BANDEDGE HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame: Project Mo.: Time & Date
Broadcom 1:29:49 PR Now 04, 2010

REF 110,000 ATTEMN 10 dB MER 2.48387 GHz  70.26 dBpY
POS PE
LOG 10
dB/

DL
4000
B

RL
OFFSET

=1.80
de
START 2.42350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID BYWY 1 MHz SwWP 20,0000 msec

Test Item:

Description: Band Edge_HT20 CDD MCS0_Hi Channel 2462MHz_Horizontal_Pealk

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Campary Marme: Project Mo.: Time & Date
Broadcormn 1:29:48 PM Mov 04, 2010

REF 110.000 A&TTEM 10 dB MKR 248655 GHz  53.88 dBpv
POS PK
LOG 10
ey

0L
54,000
dBpL

RL
OFFSET

31.20
dB
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BwW 1 MHz WID B 10 Hz SwWpP 5.00 sec

Test Item:

Description: Band Edge_HT20 CDD MCS0_Hi Channel 2462MHz_Horizontal_Average
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

HARMONICS AND SPURIOUS EMISSIONS

]

High Frequency Measwement

Compliance Certification Services, Fremont 3m Chamber

Company: BROADCOM

Project #: 10U13304

Date: 11/15/2010

Test Engineer: MENGISTU MEKURIA
Configuration: EUT AND SUPPORT LAPTOP
Mode: TX, HT20 MODE

Test Equipment:

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

|T60: S/N: 2238 @3m j ‘T31 HP 84498 - ‘ j ‘ j FCC15.205 -

Hi Frequency Cables

3' cable 22807700 12' cable 22807600 |  20' cable 22807500 HPE RejectFilter |  Peak Measurements
RBW=VBW=1MHz
3" cable 22807700 - 12" cable 22807600  _ ‘ 20" cable 22807500 j ‘ j ‘ R_001 »| Average Measurements
RBW=1MHz , VEW=10Hz

f Dist i Read Pk |Read Avg.: AF | CL ; Amp D Coar i Peak Avg Pk Lin {AvgLim; Pk Mar i Avg Mar Notes
GHz (m) dBuV dBuV B dB dB dBuVim | dBuVim : dBuVim : dBuVim dB dB (VIH)
Low Ch.(2412 0MHz)

612 463 58 ¢ - 0o 649 499 T4 54 9. 4.1 Y
457 - 642 493 T4 54

i

momim i

3 Measurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Limit
Dust  Distance to Antenna D Corr Distance Correct to 3 meters PleLim  Peak Field Strength Lot
Fead Analyzer Reading Avg  Average Field Strength @ 3 m Awg Mar Margm vs. Average Lt
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: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

8.2.4. 802.11n HT40 CDD MCS0 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame:;

REF 110.000 ATTEM 10 dB

Project Ma.:

Time & Date
11:01:51 AM Mow 02, 2010

MER 2.38920 GHz  70.95 dBuY

POS PE
LS 10

de/

DL

7,000

m[=THLN)

RL
OFFSET

=1.50
de

START 2,31000 GHz
CCS RES BW 1 MHz

Test Item:

WID Bw 1 MHz

STOR 2.39000 GHz
SwiP 20,0000 msec

Description: Band Edge_HT40 CDD MCS0 Low Channel 2422MHz_Horizontal_Peak

LOW CHANNEL RESTRICTED, AVG, HORIZ

Campary Mame:

REF 110.000 ATTEM 10 dB

Praject Mao.:

Time & Date
11:00:14 AM Mov 08, 2010

MER 2.20000 GHz 53.82 dBuv

POS PE
LG 10

dey

DL
=4.000

dBEpL

RL
OFFSET

_.-"—'_/_J

=1.50
de

START 2.21000 GHz
CCS  RES BwW 1 MHz

Test Item:

WID BV 10 Hz

STOP 2.20000 GHz
SwWhP 24,00 sec

Description: Band Edge_HT<40 CDD MCS50 Low Channel 2422MHz_Horizontal_Average
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame: Project Mo.: Time & Date
11:32:50 AM Mow 03, 2010

REF 110,000 ATTEMN 10 dB MER 248688 GHz  F0.50 dBpY
POS PE
LOG 10
dB/

DL
4000
B

RL
OFFSET

=1.80
de
START 2.42350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID BYWY 1 MHz SwWP 20,0000 msec

Test Item:

Description: Band Edge_HT40 CDD MCS0 Hi Channel 2452MHz_Horizontal_Peak

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Comparny Mame: Project Mo.: Time & Date
12:24:39 PM Mo 08, 2010

REF 110.000 ATTEM 10 B MKR 2.480948 GHz 53.70 dBLi
POS PE
LG 10
=(=]}

DL
54,000
dBpi

RL
OFFSET

51.20
dE
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID B 10 Hz SWP 5,00 sec

Test Item:

Description: Band Edge_HT40 COD MCS0 Hi Channel 2452MHz_Horizontal_sverage
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

HARMONICS AND SPURIOUS EMISSIONS

]

High Frequency Measwement

Compliance Certification Services, Fremont 3m Chamber

Company: BROADCOM

Project #: 10U13304

Date: 11/15/2010

Test Engineer: MENGISTU MEKURIA
Configuration: EUT AND SUPPORT LAPTOP
Mode: TX, HT40 MODE

Test Equipment:

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

|T60: S/N: 2238 @3m j ‘T31 HP 84498 - ‘ j ‘ j FCC15.205 -

Hi Frequency Cables

3' cable 22807700 ‘ 12' cable 22807600 20" cable 22807500 HPF ‘ Reject Filter Peak Measurements
REW=VBEW=1MHz

‘ 3’ cable 22807700 j ‘ 12" cable 22807600 j ‘ 20 cable 22807500 j ‘ j ‘ R_001 - Average Measurements

REW=1MHz , VEW=10Hz

f Dist i Read Pk | Read Avg.! AF Amp D Comr i Peak Avg Pk Lin {AvgLim; Pk Mar i Avg Mar Notes
GHz (m) dBuV dBuV dB dBuVim | dBuVim : dBuVim : dBuVim dB (VIH)
Low Ch.(2422 (MHz)

405 340 - 532 376
515 350 -3, 600 436
48.7 322 5 - 523 358
333 - 58.7 418

mimleia

Mid Ch. (2
4874

i

il

3 Measurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Limit
Dust  Distance to Antenna D Corr Distance Correct to 3 meters PleLim  Peak Field Strength Lot
Fead Analyzer Reading Avg  Average Field Strength @ 3 m Awg Mar Margm vs. Average Lt
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: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

8.2.5. 802.11a MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measarement

Comphiance Certification Services, Fremont Sm Chamber

Company: Broadeom

Project #: 100713394

Date: 1142472010

Test Engineer: Thanh Hguyen
Configmration: EUT and support laptop
Mode: Transmit amode legacy

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-ampliferZE-ﬁtDGHz‘ Horn > 18GHz ‘ Limit ‘
|173; S/N: 6717 @3m j ‘TI-I-I Miteq 3008A00931 . | ﬂ | j | FCC 15.209 j

Hi Frequency Cables

3' cable 22807700 12" cable 22807600 20’ cable 22807500 HPF ‘ Reject Filter Peak Measurements
REW=VBW=1MH=z

3" cable 22807700 - 12" cable 22807600 . ‘ 207 cable 22807500 j ‘ j ‘ R_001 - Average Measurements
RBW=1MHz , VBW=10Hz

Dist i Read Pk i Read Avg.. AF | CL { Amp | D Cor r i Peak Ave Pk Lin ;AvgLin; Pk Mar  Avg Mar Notes

GHz {m) dBuV dBuV dB dB dBuV/m | dBuV/im | dBuV/im | dBuVimm dB dB {(VH)
CH 149 (5745MHz)
11.490 453 s 95 574 435 T4
17235 350 216 122 ¢ . 350 414 T4
11.490 433 77 95 - 354 308
17235 345 218 545 419
Ch 157(5785MHz)
11570 439 279 562 402
17355 asT 24.7 - 565 455
11570 431 300 - 553 422
17355 354 242 - 563 450
Ch 165 (5825MHz
11.650
17475
11.650
17475

mim i

o

mim i

Rev. 07.22.00

Measurement Frequency Amp Preamp Gain Awg Lim  Awverage Field Strength Limit
Distance to Antenna D Cotr Distance Cotrect to 3 meters Pl Lim  Peak Field Strength Litnit
Analyrer Reading Avg  Average Field Strength @ 3m Avg Mar Margin vs. Average Litnit
Antenna Factor Peak  Calculated Peak Field Strength Pl Mar Margin ws. Peak Limit

Cable Loss HPF  High Pass Filier
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

8.2.6. 802.11n HT20 CDD MCS0 MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measarement
Compliance Certification Services, Fremont Sm Chamber

Company: Broadcom

Project # 101713394

Date: 112472010

Test Engineer: Thanh Hguyen
Configuration: EUT and support laptop
Mode: Transmit HT 20 CDD mode

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz | Pre-amplifer 26 -40GHz Horn > 18GHz ‘ Limit ‘
|173: SiN: 6717 @3m j ‘Tii—l Miteq 3008A00931 _. | j | j | FCC 15.209 j

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

3" cable 22807700 - 12" cable 22807600 . ‘ 207 cable 22807500 j ‘ j ‘ R_001 - Average Measurements
RBEW=1MHz , VBW=10Hz

f Dist ; Read Pk iRead Avg.: AF | CL | Amp ! D Coar r i Peak Ave PkLin ;AvgLim, Pk Mar ; Ave Mar Notes
GHz (m) dBuV dBuV B B dBuV/m : dBuV/im: dBuV/m : dBuV/m dB (VIH)
CH 149 (5745MHz)
11.490 409 2046 95 5290 4146
17235 347 24.7 122 ¢ 547 448
11.490 494 38.1 95 - 615 502
17235 330 240 540 44,1
Ch 157(3785MHz)
11570 418 325 540 447
17355 347 243 - 555 451
11570 49.7 40.1 - 619 523
17355 I55 243 - 564 451
Ch 165 (5825MHz
11.650
17475
11.650
17475

i

mimieig

i

Rev. 07.32.00

Measurement Frequency Amp  Preamp Gain Avg Lim  Awerage Field Strength Lumit
Dustance to Antenna D Corr Dustance Correct to 3 meters Pl Lim  Peal Field Strength Lumt
Analyzer Reading Avg Average Field Strength @ 3m Awg Mar Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pl Mar Margin ws. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

8.2.7. 802.11n HT40 CDD MCS0 MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measwrement
Compliance Certification Services, Fremont Sm Chamber

Company: Broadcom

Project # 10U13304

Date: 11/24/2010

Test Engineer: Thanh Nguyen

Configuration: EUT and support laptop

Mode: Tramswit HT 40 CDD 5.8GHz Band.

Test Equipment:

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

|173; S/N: 6717 @3m j ‘Tm Miteq 3008A00931 ‘ j ‘ j FCC15.209

Hi Frequency Cables

3' cable 22807700 ‘ 12' cable 22807600 20" cable 22807500 HPF ‘ Reject Filter Peak Measurements

REW=VEW=1MHz
‘ 3" cable 22807700 j ‘ 12" cable 22807600 j ‘ 20" cable 22807500 j ‘ j ‘ R_002 - Average Measurements

RBW=I1MHz ; VEW=I10Hz

f Dist i Read Pk (Read Avg.. AF  CL ; Amp D Coar i Peak Avg Pk Lim ;AvgLim: Pk Mar i Avg Mar Notes
GHz (1) dBuV dBuV 4B dB dBuV/m | dBuVim i dBuVim | dBuVim dB (VIH)
Ch 151(5755MHz)
11510 304 262 95 - 515 383
17265 402 268 122 ¢ 605 470
11510 486 368 95 - 60.7 489
17265 02 268 - 504 470
Ch 159 (5795MHz
11590 409 274 - 53.1 397
17385 39.7 272 - 60.7 482
11500 492 370 - 615 493
17385 400 276 - 61.0 4846

i

i e

Measurement Frequency Amp Preamp Gam Avg Lim  Average Field Strength Lot
Distance to Antenna D Corr Distance Correct to 3 meters PkLim  Peak Field Strength Limit
Analyzer Reading Awg  Awverage Field Strength @ 3m Avg Mar Wargin vs. Average Limit
Antenna Factor Peak  Caleulated Peak Field Strength Pk Mar Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

8.3. RECEIVER ABOVE 1 GHz

8.3.1. FOR 20 MHz BANDWIDTH

High Frequency Measurement
Comphiance Certification Services, Fremont 3m Chamber

Company: Broadcom

Project #: 10013394

Date: 11/19/10

Test Engineer: Vien Tran

Configuration: EUT / Laptop

Mode: Rx Mode_20MHz Bandwidth

Test Equipment:

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

‘Tﬁl]: S/N: 2238 @3m j |T3-l HP 6449B - | j | j RXRSS210 .

Hi Frequency Cables
3' cable 22807700 ‘ 12" cable 22807600 20' cable 22807500 HPF ‘ RejectFilter Peak Measurements
REW=VEBW=1MHz

3 cable 22807700 12 cable 22807600  _ ‘Zl]'cnhle 22807500 j ‘ j ‘ .| Average Measurements
REW=1MHz ; VEW=10Hz

Read Pk | Read Avg.: AF Amp i Peak Avg Pk Lim | AvgLim Avg Mar Notes
dBuV dBuV dB/m dB dBuV/m | dBuV/in i dBuV/imm | dBuVimn dB (V/H)
540 350 251 -38.0 43.7 256 - 284
514 438 28.1 -363 47.1 445 - 95
53.6 335 283 -363 495 295 - 245
569 358 268 373 496 285 - <255
479 442 28.1 -363 436 00 - -14.1
56.8 347 283 -363 528 30.7 - -233

To other emissions were detected ahove system noise floor

Measurement Frequency Amp  Preamp Gain AvgLim  Average Field Strength Limit
Dustance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peal Field Strength Lirit
Analyzer Reading Avg Average Field Strength @ 3 m Lwvg Mar Margm vs. Average Lumt
Anterma Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

8.3.2. FOR 40 MHz BANDWIDTH

High Frequency Measwement
Comphiance Certification Services, Fremont 3m Chamber

Company: Broadcom

Project #: 10U13304

Date: 11/19/10

Test Engineer: Vien Tran

Configuration: EUT / Laptop

Mode: Rx Mode_40MHz Bandwidth

Test Equipment:

Horn 1-18GHz ‘ Pre-amplifer 1-26GHz Pre-ampliferZG-ﬁtDGHz‘ Horn > 18GHz ‘ Limit

‘ T60; S/N: 2238 @3m j | T34 HP 84498 - | j | j RX RS5210 .

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

3 cable 22807700 12 cable 22807600 _ ‘ZO'mhIe 22807500 j ‘ j ‘ .| Average Measurements
REW=1MHz ; VEW=10Hz

Read Pk ; Read Ave.: AF Amp (D Corr - : Peak Avg Pk Lim : Avg Lim ; Pk Mar ; Ave Mar Notes
dBuV dBuV dB/m dB dBuV/m | dBuV/in | dBuV/mm | dBuV/mm dB dB (V/H)
514 438 28.1 -363 47.1 445 74 54 -269 o5
53.6 335 283 -363 495 295 74 54 -245 -245
479 442 28.1 -363 436 399 74 54 -304 -14.1
568 347 283 -363 528 307 74 54 =212 -233

No other emissions were detected ahove system noise floor

Measurement Frequency Amp  Preamp Gain Awvg Lim  Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3m Lwvg War Margin vs. Average Limit
Antenna Factor Peak  Calculated Peak Field Strength Pk Mar Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010

IC: 4324A-BRCM1054

8.4.

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

WORST-CASE BELOW 1 GHz

30-1000MHz Freguency Measurement
Compliance Certification Services, Fremont 3m Chamber

Test Engr:
Date:
Project #:
Company:
Test Target:
Mode Oper:

Vien Tran
1119710
10013394
Broadeom
FCCB

Tx Worst- Case

Measurement Frequency
Distance to Antenna

Analyzer Beading

Antenna Factor

Cable Loss

Preamp

Distance Correct to 3 meters

Gain

Filter Insert Loss
Calmalated Field Strength
Field Strength Limit

Margin  Margin vs. Limit

f
MH=

Read

D Corxr

Corr.
dBu¥im

Vertical

TE.122

8.1

7.0

120.004

13.5

28.1

385

284,17

13.0

274

417

336.0013

14.0

276

398z

350.173

14.3

7.7

378

399855

150

8.0

382

566.542

17.2

8.0

kLR

E£87.063

18.2

8.6

36.7

£00.904

18.4

286

341

615624

18.5

28.6

36.9

671906

188

8.5

373

il i b ettt e ]

L-BL-L-RL-RL-RL-RL-BL-BL-BL-H -]

Horxizontal

32.28

182

284

333

105,963

10.6

28.2

347

199,807

112

T4

36.0

213.138

11.2

7.4

359

284,17

13.0

7.4

34.7

353.893

14.3

T

34.0

309,855

150

28.0

34.3

£218.021

17.3

28.6

34.0

£66.422

17.2

28.6

376

£99.904

18.4

28.6

T imim i mm T

L-BL-TL-HL-HL-RL- - L - BL - R -

Rev. L.27.09

Note: No other emissions were detecied ahove the system noise floor.
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50

" Decreases with the logarithm of the frequency.

TEST PROCEDURE

ANSI C63.4

RESULTS
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)
L

Frey. Reading Closs | Limit FCC B in Remark

(MHz) | PK (dBuV) | QF (dBuV) | AV (dBuV)| (dB) QF AV [QP{B)AVE)| L1/L2
015 5a TR -- 2106 Q.00 aia.00 3600 Ry -34.94 Ll
0.51 41 77 - 3498 Q.00 5a.00 4600 -1423 | -11.02 Ll
1475 4078 - 2500 Q.00 a0.00 000 -1922 | -2500 Ll
015 5933 - 2338 Q.00 aé.00 3600 -6 AT -32.42 L2
09a 3970 - 3770 Q.00 5a.00 4400 -16.30 -230 L2
1475 3990 - 2430 Q.00 A0.00 5000 22010 | -2570 L2
& Worst Data
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REPORT NO: 10U13394-1
FCC ID: QDS-BRCM1054

DATE: DECEMBER 03, 2010
IC: 4324A-BRCM1054

LINE 1 RESULTS

a_ ﬁol'l'!PLIAHGE

N LGSR T

Compliance Certification Service:
47173 Benicia Street

Framont, CA 94538

Tel: (510) 771-1000

Fax: (510) B68l-0D8ES

Dataf: 7 File#: 10U7133%4 LC 115V a.EMI

1o Level (ABu Y

Date: 11-1%-2010 Time: 19%:52:18

I

Condition: CISPR CLASS-B

Test Operatar: Vien Tran

Froject # 1 10T71335%4

Company : Broadecom

Configuration: EUT with Laptop/AC Adapter
Mode : TH Worst-Case

Target : FCOC Class B

Valtage : 115 vac f eh H=

1 Ll: {Peak: Blue, Averadge: Green)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

LINE 2 RESULTS

SALOIPLIANCE
BT LLGRE R Framont, CA 94538

e Tel: (510) T771-1000
Fax: (510) E&l-08ER

Dataf: 21 File#: 10U7133%4 LC 115V a, Date: 11-1%-2010 Time:

1o Level (ABu Y

Condition: CISPR CLASS-B

Test Operatar: Vien Tran

Froject # 1 10T71335%4

Company : Broadecom

Configuration: EUT with Laptop/AC Adapter
Mode : TH Worst-Case

Target : FCOC Class B

Valtage : 115 vac f eh H=

1 LZ: {Peak: Blue, Averadge: Green)
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

10. MAXIMUM PERMISSIBLE EXPOSURE

FCC RULES

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

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)

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

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

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

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

f = frequency in MHz

* = Plane-wave equivalent power density

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

NOTE 2 7o TaBLE 1: General populationfuncontrolled exposures applljg.-' in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
gxposure of can nol exercise control over their exposurs.
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

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

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

0.003-1 280 2.19 B

1-10 280/ f 219/f 6

10-30 28 219/f 6

30-300 28 0.073 2" 6

3001 500 1.585f%% 0.0042f%5 F1150 6

1 500-15 000 614 0.163 10 6
15 000150 000 614 0.163 10 616 000 /f2
150 000300 000 0.158f%%  421x10*f"% 667 x10°F 616000 /f'?

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

Frequency, f, is in MHz. j
A power density of 10 W/m® is equivalent to T mW/cm™

A magnetic field strength of | A/m corresponds to 1.257 microtesla (uT)
or 12,57 milligauss imG ).

Notes:

l.
o]

<
.1.
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

EQUATIONS

Power density is given by:

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

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

Distance is given by:

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

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

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

Px = Power of transmitter x

Gx = Numeric gain of antenna x

In the table(s) below, Power and Gain are entered in units of dBm and dBi respectively and
conversions to linear forms are used for the calculations.
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REPORT NO: 10U13394-1 DATE: DECEMBER 03, 2010
FCC ID: QDS-BRCM1054 IC: 4324A-BRCM1054

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

Band Mode Separation | Output | Antenna | IC Power | FCC Power
Distance Power Gain Density Density
(m) (dBm) (dBi) (W/im#2) | (mW/cm*2)
24 GHz | WLAN 0.20 28.22 6.91 6.49 0.649
5 GHz WLAN 0.20 26.01 7.21 418 0.418
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