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FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 802.11agn WLAN + Bluetooth PCI-E Minicard
MODEL.: BCM943224PCIEBT2
SERIAL NUMBER: 489
DATE TESTED: JUNE 17-24, 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. (CCS) tested the above equipment in accordance with
the requirements set forth in the above standards. All indications of Pass/Fail in this report are
opinions expressed by CCS based on interpretations and/or observations of test results.
Measurement Uncertainties were not taken into account and are published for informational
purposes only. The test results show that the equipment tested is capable of demonstrating
compliance with the requirements as documented in this report.

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

Approved & Released For CCS By: Tested By:
2 /L/IZ‘V % éé:";_ ;
/A = 7
THU CHAN CHIN PANG
ENGINEERING MANAGER EMC ENGINEER
COMPLIANCE CERTIFICATION SERVICES COMPLIANCE CERTIFICATION SERVICES
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2. TEST METHODOLOGY

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

3. FACILITIES AND ACCREDITATION

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

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

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

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

4.2, SAMPLE CALCULATION

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

4.3. MEASUREMENT UNCERTAINTY

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

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

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

5.1.

DESCRIPTION OF EUT

The EUT is an 802.11agn WLAN + Bluetooth 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 Pegk Power Pefak Power Total Peak Output Power
Range (MHz) Chain 0 (dBm) | Chain 1 (dBm) | Power (dBm) (mW)
2412 - 2462 |802.11b Legacy 23.00 199.53
2412 - 2462 |802.11g Legacy 24.20 263.03
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 23.26 23.525 26.40 436.90

5725 to 5850 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)
5745 - 5825 |[802.11a Legacy _ 22.00 158.49
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 21.40 21.37 24.40 275.13
5755 - 5795 [802.11n 40MHz SISO 22.60 181.97
5755 - 5795 [802.11n 40MHz CDD 21.20 20.40 23.83 241.47
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5.3. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Broadcom, rev. 5.10.131.31
The test utility software used during testing was BCM Internal, rev. 5.10.RC131.31

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 Mode (Legacy) were made at 1 Mb/s.

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

All final tests in the 802.11n Mode (20 MHz CDD/SDM) were made at MCSO.

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 Mode (20 MHz CDD/SDM) were made at MCSO
All final tests in the 802.11n Mode (40 MHz SISO) were made at MCSO

All final tests in the 802.11n Mode (40 MHz CDD/SDM) 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.

All legacy/SISO 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 with two different types of antenna, with the maximum gain as table below:

System 16 System 16 System 99 System 99
WIiFi 1 (Main) [WiFi 2 (Aux.) WIiFi 1 (Main) | WiFi 2 (Aux.)
Short Cable Long Cable Short Cable | Long Cable
GHz Horizontal Horizontal combined log GHz Horizontal Horizontal | combined log
2.4 1.67 a.98 7.3k 2.4 4.97 4.87 7.93
£.2 5.93 575 58.85 E5 577 6.61 0.22
5.3 6.12 5.57 3.86 5.8 4,90 6.28 B8.65

5.6. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

PERIPHERAL SUPPORT EQUIPMENT LIST
Description | Manufacturer Model Serial Number FCC ID
Laptop Lenovo 4446 R8-CADO3 DoC
AC Adapter Lenovo ADP-65YBB 11S42T445821ZF4K96B09D DoC
/0 CABLES
/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 1 AC Unshielded 1.8 m N/A
2 DC 1 DC Unshielded 1.8 m | Ferrite on laptop's end
TEST SETUP

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

Adapter Board

AC Mains
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6. TEST AND MEASUREMENT EQUIPMENT

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

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Date Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C00996 04/29/10 10/29/11
Spectrum Analyzer, 26.5 GHz  |Agilent / HP E4440A C01176 08/24/09 08/24/10
Antenna, Bilog, 2 GHz Sunol Sciences JB1 COo1171 01/14/09 07/14/11
Antenna, Horn, 18 GHz EMCO 3115 C00872 01/29/09 07/29/10
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00980 01/29/09 07/29/10
Antenna, Horn, 40 GHz ARA MWH-2640/B C00981 06/08/10 06/08/11
Preamplifier, 1300 MHz Agilent / HP 8447D C00778 01/06/10 07/06/11
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 02/04/09 08/04/10
Preamplifier, 40 GHz Miteq NSP4000-SP2 C00990 02/03/09 08/03/10
Peak Power Meter Boonton 4541 C01186 03/01/10 03/01/11
Peak Power Sensor Boonton 57318 0 02/24/10 02/24/11
EMI Receiver, 6.5 GHz Agilent / HP 8546A 1963 05/19/10 08/19/11
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 08/06/09 05/06/11
LISN, 30 MHz FCC LISN-50/250-25-2 N02625 11/06/09 11/06/10
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRM50702 N02685 01/00/00 CNR
Highpass Filter, 7.6 GHz Micro-Tronics HPM13195 NO02601 CNR CNR
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7. ANTENNA PORT TEST RESULTS

7.1. 802.11b MODE IN THE 2.4 GHz BAND
7.1.1. 6 dB BANDWIDTH

LIMITS

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

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

TEST PROCEDURE

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

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 8.13 0.5
Middle 2437 8.13 0.5
High 2462 8.00 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
s Agilent 18:20:60 Jun 21,2010 RL [ Maker |

A Mkr1 513 MHz

Ref 20 dBm Atten 20 dB 00505 || ~elect Marker
#Peak 1 2 3 4

‘vﬁjwm\ . MNormal

Delta

38 -
dBm T Dfltag)?)lr
racking Re
LgAv Ref A

ST M2 Span Pair

$3 FC Span Center

off):
FTun
Swp

Center 2.412 00 GHz Span 20 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 1.92 ms {601 pts)

6 dB BANDWIDTH MID CH
W Agilent 18:22:08 Jun 21, 2010 RL Marker

A Mkrl 513 MHz

Ref 20 dBm Atten 20 dB 041 dp || =elect Marker
#Peak - <

Delta

Delta Fair
(Tracking Ref)
Ref b

Span Pair

Span Center

FTun
Swp

Center 2.437 00 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.92 ms {601 pts)
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6 dB BANDWIDTH HIGH CH
e Agilent 18:23:24 Jun 21,2010 RL | hlarker |

4 Mkl 5.00 MHz
Ref 20 dBm Atten 20 dB 0mde || Select Marker
#Peak ‘ -

fnjmww“\fw

Delta

1 Delta Pair
T~ \L/ (Tracking Ref)
Ref b

Span Pair

Span Center

FTun
Swp

Center 2.462 00 GHz Span 20 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 1.92 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 10.0523
Middle 2437 10.1508
High 2462 10.0468
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99% BANDWIDTH

99% BANDWI

i Agilent 18:25:58

DTH LOW CH

Jun 21,2010

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

10

dB/

CF Step

Offst

5.00000000 MHz

11

Ao hdan|

B b Ly

Freq Offset

Center 2.412 00 GHz
#Res BW 150 kHz

#VBW 430 kHz

Span 50 MHz

Sweep 6.76 ms (601 pts)

0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Oec BWWY % Pwr
% dB

10.0523 MHz

1.185 kHz
12.871 MHz"

95.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH MID CH

5 Agilent 18:25:25

Jun 21,2010

R T

|FrequhanneI |

Ch Freg

2.437 GHz

Trig  Free

Occupied Bandwidth

Center Freq
243700000 GHz

Start Freq
241200000 GHz

Ref 20 dBm

Atten 20 dB

#Samp|

Stop Freq

245200000 GHz

iB

Freq Offset

Center 2.437 00 GHz
#Res BW 150 kHz

#VBW 430 kHz

Span 50 MHz

Sweep 6.76 ms (601 pts)

CF Step
£.00000000 MHz
|{JAuto Iar

0.00000000 Hz

Transmit Freq Errar
% dB Bandwidth

Occupied Bandwidth

Occ BW % Puwr
¥ dB

10.1508 MHz

B.366 kHz
13.131 MHz"

95.00 %
-26.00 dB

Signal Track

Cn off
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

99% BANDWIDTH HIGH CH
- Agilent 18:24:54 Jun 21,2010 RL | Sweep |

| [ sweep Time
Ch Freq 2.462 GHz Trig  Free 5.760 ms

Occupied Bandwidth | | Auto Ilar

| Sweep
Single Cont

Ref 20 dBm Atten 20 dB

) Auto Sweep
#Samp Time

Mo Accy

Gate
Off

dB

Gate Setup Y

Center 2.462 00 GHz Span 50 MHz
#Res BW 150 kHz #VBW 430 kHz Sweep 6.76 ms (601 pts)

- - Points
Occupied Bandwidth Occ BYW % Pur 99.00 % BO01

10.0468 MHz xdB  -26.00dB

Transmit Freq Error -162.404 kHz
% dB Bandwidth 13.045 MHz*
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

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 21.80 30 -8.20
Middle 2437 23.00 30 -7.00
High 2462 21.50 30 -8.50
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DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

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 -3.85 8 -11.85
Middle 2437 -2.07 8 -10.07
High 2462 -4.10 8 -12.10
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

POWER SPECTRAL DENSITY

PSD LOW CH
e Agilent 18:28:56 Jun 21,2010 RL | Peak Search |

Mkr1 2.412 594 1 GHz
Ref 10 dBm Atten 10 dB -3.85 dBm Mext Paak
#Peak ‘
‘ MNext Pk Right
‘ Mext Pl Left

8.0
dBm

LgAv

M1 S2

S3 FC Pk-Pk Search
off):

=50k Mir @ CF
Swp

hlore
10f2

‘ Min Search

Center 2.412 500 § GHz Span 300 kHz ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

PSD MID CH
we o Agilent 18:31:18 Jun 21, 2010 RL Peak Search

Mkr1 2.436 368 8 GHz

Ref 10 dBm Atten 10 dB -2.07 dBm Mext Peal
#Peak

Mext Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mir @ CF

hore

Center 2.436'400 0 GHz Span 300 kHz 10i2

#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

PSD HIGH CH
e Agilent 18:33:47 Jun 21,2010 RL | Paak Search

Mkr1 2.461 403 5 GHz
Ref 10 dBm Atten 10 dB 4.10 dBm Mext Paak
#Peak
‘ MNext Pk Right
‘ Mext Pl Left

‘ Min Search

‘ Fk-Fk Search

‘ Wkr © CF
Center 2.461 466 7 GHz Span 300 kHz ‘ M?ge
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

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.

RESULTS
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

- Agilent 18:35:53 Jun 21,2010

RL

| Disélaﬁ |

Ref 20 dBm Atten 20 dB

Mkr1 2.411 00 GHz
9.91 dBm

#Peak
Log

10
dB/

Full Screen

Display Line
-10.09 dBm
On

dBm

LgAv

LimitsH

V1 52
S3 FC

aff):

FTun
Swp

Center 2.400 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 30 MHz
Sweep 4.8 ms {601 pts)

Active Fctn
Position 4
Bottorm

Title ¥

Preferences M

LOW CH SPURIOUS

W Agilenf 18:38:41 Jun 21,2010

RL

| Marker |

Ref 20 dBm Atten 20 dB

Mkr3 4.84 GHz
45.43 dBm

#Peak

Select Marker
T2 3 4

Marker Trace
Auto 1 2 3

Readout ||
Freguency

dBm

LghAv

Marker Table
n Off

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.50 GHz
Sweep 2.53 s (601 pts)

Marker Trace
1 m
2 &)
2 m

X Az

470 MHz
321 GHz
.84 GHz

Amplitude
-62.51 dBm
-51.20 dBm
-45.43 dBm

‘ Marker All Off
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

i Agilent 18:37:40 Jun 21, 2010

RL

| Display |

Ref 20 dBm Atten 20 dB

Mkr1 2.436 00 GHz
10.84 dBm

#Peak

‘ Full Screen

Display Line
-9.16 dBm
On Off

—

9.2
dBm

LgAv

‘ LimitsH

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)

Active Fctn
Position 4
Bottom

‘ Title ¥

Preferences *

MID CH SPURIOUS

4 Agilent 18:38:28 Jun 21, 2010

RL

Marker

Ref 20 dBm Atten 20 dB

Mkr3 4.88 GHz
41.06 dBm

#Peak

Select Marker
1 2 3 4

Marker Trace
Auto 1 2 03

Readout ||
Fraguency

Marler Table
On Off

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.50 GHz
Sweep 2.53 s (601 pts)

[LEL G Trace
1 &)
2 m
E m

X Az

470 WHz
326 GHz
488 GHz

Amplitude
-51.43 dBm
-51.69 dBm
-41.06 dBm

Wlarker All Off

Page 24 of 142

COMPLIANCE CERTIFICATION SERVICES

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

TEL: (510) 771-1000

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



REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

i Agilent 18:40:08 Jun 21, 2010

R T

Display

Ref 20 dBm Atten 20 dB

Mkr1 2.462 5 GHz
9.79 dBm

#Peak

‘ Full Screen

Display Line
-10.21 dBm
On Off

dBm

LgAv

—

‘ LimitsH

M1 s2
S3 FC

off):
FTun

Swp

Center 2.483 5 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 60 MHz
Sweep 5.76 ms {601 pts)

Active Fctn
Position 4
Bottom

‘ Title ¥

Preferences *

HIGH CH SPURIOUS

e Agilent 18:40:83 Jun 21, 2010

RL

Marker

Ref 20 dBm Atten 20 dB

Mkr3 4.93 GHz
44.22 dBm

#Peak

Select Marker
1 2 3 4

Marker Trace
Auto 1 2 03

Readout ||
Fraguency

dBm

LgAv

Marler Table
On Off

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.50 GHz
Sweep 2.53 s (601 pts)

X Az

520 MHz
3.20 GHz
493 GHz

[LEL G Trace
1 &)
2 m
E m

Amplitude
-57.00 dBm
-54.45 dBm
-44.22 dBm

Wlarker All Off
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REPORT NO: 10U13263-1A

FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

7.2,

802.11g MODE IN THE 2.4 GHz BAND

7.2.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

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

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 12.70 0.5
Middle 2437 12.55 0.5
High 2462 12.55 0.5
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
s Agilent 10:28:03 Jun 22, 2010 RL [ Maker |

A MErl 1270 MHz

Ref 20 dBm Atten 20 dB 037 e || Select Marker
#Peak 1 2 3 4

Maormal
Gl n Ll

/’JV/"\‘W Faaf
0.5

(I.Bm T Dfltag)?)ir
racking Re
LgAv Ref A

Delta

S1 M2 Span Pair
$3 FC Span Center

off):
FTun
Swp

Center 2.412 00 GHz Span 30 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 2.88 ms (601 pts)

6 dB BANDWIDTH MID CH
we Agilent 10:32:07 Jun 22, 2010 RL Marker

A Mkrl 1255 MHz

Ref 20 dBm Atten 20 dB 04308 || SelectMarker
#Peak ‘ - <

9
[

Delta

Delta Fair
(Tracking Ref)
Ref b

Span Pair

Span Center

FTun
Swp

Center 2.437 00 GHz Span 30 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.88 ms (601 pts)
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

6 dB BANDWIDTH HIGH CH

i Agilent 10:34:29 Jun 22, 2010

RL

| Warker |

Ref 20 dBm Atten 20 dB

A Mkrl 1255 MHz
-0.36 dB

#Peak

Select Marker

Delta

(Tracking Ref)

Ref

Delta Pair

A

FTun
Swp

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

Span 30 MHz
Sweep 2.88 ms (601 pts)

Span

Span Pair

Center
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REPORT NO: 10U13263-1A

FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

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 16.3525
Middle 2437 16.3641
High 2462 16.3796
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

99% BANDWIDTH

99% BANDWIDTH LOW CH

i Agilent 10:37:13 Jun 22, 2010

RL | Swieep |

Ch Freq 2.412 GHz

Trig  Free

Occupied Bandwidth

| Sweep Time

1.680 ms
hdan|

Ref 20 dBm Atten 20 dB

#Samp

Log

R

Auto Sweep

Time

10

dB/

Offst

11

dB | L

Center 2.412 00 GHz

#Res BW 300 kHz #WBW 1 MHz Sweep 1.68 ms (601 pts)

Span 50 MHz

16.3525 MHz

Transmit Freq Error 20,992 kHz
% dB Bandwidth 18.055 MHz*

Occupied Bandwidth Oce BWY % Pwr 99.00 %

wdB  -26.00 dB

99% BANDWIDTH MID CH

e Agilent 10:33:09 Jun 22, 2010

R T | Swigep |

Ch Freg 2437 GHz

Trig  Free

Occupied Bandwidth

[ o

| Swieep Time
1.680 ms
Iar

Ref 20 dBm Atten 20 dB

Single

Swieep
Cont

#Samp|

Auto Sweep

Time
Accy

iB

=

Center 2.437 00 GHz

#Res BW 300 kHz #VBW 1 MHz Sweep 1.68 ms (601 pts)

Span 50 MHz

Gate

Gate Setup M

16.3641 MHz

Transmit Freq Errar 16.457 kHz
% dB Bandwidth 18.374 MHz*

Occupied Bandwidth Oce BW % Pwr 59.00 %

xwdB  -26.00 dB

Paints
01
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

99% BANDWIDTH HIGH CH

i Agilent 10:35:27 Jun 22, 2010
|

Ch Freq 2.462 GHz Trig  Free
I | At

Video BW
1.0 MHz
Auto Man|

Ref 20 dBm Atten 20 dB VEWIRBW

#Samp | 10.00000
s _ Ilan

Occupied Bandwidth

Average

On

a8 g/ VBW Type
Log-Pwr (%ideo)
Center 2.462 00 GHz Span 50 MHz ||Auto tlan|
#Res BW 300 kHz #WBW 1 MHz Sweep 1.68 ms (601 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
16.3796 MHz xdB 2600 dB

Transmit Freq Error 19.945 kHz
% dB Bandwidth 17 5596 MHz*

Span/REWY|
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

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 23.20 30 -6.80
Middle 2437 24.20 30 -5.80
High 2462 20.80 30 -9.20
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REPORT NO: 10U13263-1A

FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010

IC: 4324A-BRCM1052

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 -9.34 8 -17.34
Middle 2437 -6.09 8 -14.09
High 2462 -10.41 8 -18.41
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

POWER SPECTRAL DENSITY

PSD LOW CH
e Agilent 11:00:49 Jun 22, 2010 RL | Peak Search |

Mkr1 2.412 303 0 GHz
Ref 10 dBm Atten 10 dB 9.34 dBm Mext Paak
#Peak
‘ MNext Pk Right
‘ Mext Pl Left

8.0
dBm

LgAv

S1 M2 ‘

S3 FC Pk-Pk Search
off):

=50k Mir @ CF
Swp

hlore
10f2

‘ Min Search

Center 2.412 300 § GHz Span 300 kHz ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

PSD MID CH
we Agilent 10:48:44 Jun 22, 2010 RL Peak Search

Mkr1 2.437 627 6 GHz

Ref 10 dBm Atten 10 dB 65.09 dBm Mext Peal
#Peak

Mext Pk Right
Hofent it AL

Mext Pk Left

Min Search

Pk-Pk Search

Mir @ CF

hore

Center 2.437 600 0° GHz Span 300 kHz 10i2

#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

PSD HIGH CH
e Agilent 10:61:44 Jun 22, 2010 RL | Paak Search

Mkr1 2.461 294 0 GHz
Ref 10 dBm Atten 10 dB -10.41 dBm Mext Paak
#Peak
. ‘ MNext Pk Right
gyt iyl
Mext Pl Left

‘ Min Search

‘ Pk-Pk Search

‘ Wkr © CF
Center 2.461 366 7 GHz Span 300 kHz ‘ M?ge
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

7.2.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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

TEST PROCEDURE

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

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

RESULTS
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

- Agilent 11:03:57 Jun 22, 2010 RL

Mkr1 2.412 50 GHz
6.20 dBm

| Disélaﬁ |

‘ Full Screen

Display Line

10 M
, -13.80 dBrm
dB: W‘\” " on b

dBm k . .
i LimitsH
LgAv

S1 M2 Active Fctn
$3 FClL. Fasition 4
Bottom

aff):
FTun Title M
Swp

Span 50 MHz ‘ Preferences M
Sweep 4.8 ms {601 pts)

Ref 20 dBm
#Peak
Log

Atten 20 dB

Center 2.400 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

LOW CH SPURIOUS
st Agilent 11:10:12 Jun 22, 2010 R T

Mkr2 4.84 GHz
51.78 dBm

Peak Search

Ref 20 dBm
#Peak

Atten 20 dB Mext Pealk

Next Pk Right

‘ Mext Pk Left

dBm
LghAv

‘ hin Search

Start 30 MHz

#Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz |
Sweep 2.53 s (601 pts) Pl-Pk Search
Amplitude

Marker
1 2
2 2

Trace

X Az
321 GHz
484 GHz

-51.13 dBm
-51.73 dBm

‘ Wikr © CF
hlore
1of2

Page 37 of 142

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

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

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



REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

i Agilent 11:12:08 Jun 22, 2010

RL

| Display |

Ref 20 dBm

Atten 20 dB

Mkr1 2.435 50 GHz
7.71 dBm

#Peak

|FIJ1'”'J

[

‘ Full Screen

Display Line
-12.29 dBm
On Off

—

dBm

LgAv

‘ LimitsH

S1 V2
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)

Active Fctn
Position 4
Bottom

‘ Title ¥

Preferences *

MID CH SPURIOUS

e Agilent 11:12:62 Jun 22, 2010

RL

Marker

Ref 20 dBm

Atten 20 dB

Mkr2 4.88 GHz

-54.38 dBm

#Peak

Select Marker
1 2 3 4

Marker Trace
Auto 1 2 03

Readout ||
Fraguency

dBm

LgAv

Marler Table
On Off

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.50 GHz |
Sweep 2.53 s (601 pts)

[LEL G Trace
1 ]
2 2

X Az
3.25 GHz
488 GHz

Amplitude
-52.53 dBm
-54.38 dBm

Wlarker All Off
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE
it Agilent 11:14:33 Jun 22,2010 RL [ Display |

Mkr1 2.462 50 GHz
Ref 20 dBm Atten 20 JdB 3.53 dBm Full Screen
#Peak

Display Line
-16.47 dBm

Mﬁfﬁm' On Off

—

dBm
LgAv

LimitsH

'l
S1 V2 Active Fctn
S3 FC o Position 4
Battam

off):
FTun Title M
Swp

Center 2.483 50 GHz Span 70 MHz || Preferences  *
#Res BW 100 kHz #WBW 300 kHz Sweep 6.72 ms {601 pts)

HIGH CH SPURIOUS
we Agilent 11:18:34 Jun 22, 2010 RL Marker
Mkr1 4.93 GHz

Ref 20 dBm Atten 20 dB -55.32 dBm
#Peak

Select Marker
1 2 3 4

Marker Trace
Auto 1 2 03

Readout ||
Fraguency

dBm - Warker Table
LgAv Cn Off

Start 30 MHz ) Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.53 s (601 pts) Wlarker All Off

b arker Trace X Pz Amplitude
1 2] 492 GHz -65.32 dBm
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REPORT NO: 10U13263-1A

FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

7.3.

802.11n HT20 MODE IN THE 2.4 GHz BAND

7.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

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

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

RESULTS
Channel Frequency Chain 0 Chain 1 Minimum Limit
(MHz) (MHz) (MHz) (MHz)
Low 2412 15.00 14.92 0.5
Middle 2437 14.92 16.25 0.5
High 2462 15.00 15.08 0.5
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

6 dB BANDWIDTH, CHAIN 0

6 dB BANDWIDTH LOW CH

e Agilent 11:36:43 Jun 22, 2010

RL

| Warker |

Ref 20 dBm Atten 20 dB

A MErl 1500 MHz
-0.50 dB

#Peak

Select Marker
1 2 3 4

Maormal

Delta

|
. J

LgAv

Delta Pair
(Tracking Ref)
Ref b

S1 V2
S3 FC

off):
FTun

Swp

Center 2.412 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Span Pair

Span Center

6 dB BANDWIDTH MID CH

e Agilent 11:38:20 Jun 22, 2010

RL

Marker

Ref 20 dBm Atten 20 dB

A Mkrl 14,52 MHz
-0.56 dB

Select Marker

#Feak

9 haf
? b

i

|

Delta

i

Delta Fair
(Tracking Ref)
Ref b

FTun

Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Span Pair

Span Center
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

6 dB BANDWIDTH HIGH CH
s Agilent 11:47 54 Jun 22,2010 RL [ Marker |

A bkl 1500 WHz
Ref 20 dBm Atten 20 dB 0.08 dB
#Feak
Log
10
dB/
OHfst
1
dB Delta

Select Marker
1 2 3 4

Mormal

dBm Delta Pair

[Tracking Ref)
LyAv Ref 4

S1 V2 Span Pair
$3 FC Span Center

off}:
FTun
Swp

Center 2.462 00 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pts)

6 dB BANDWIDTH, CHAIN 1

6 dB BANDWIDTH LOW CH
- Agilent 14:24:55 Jun 22, 2010 RL | Wlarker I

A Mkrl 14,82 MHz

Ref 20 dBm Atten 20 dB Do dp || SElect Marker
#Peak 12 3 4

Mormal

FeX N

W‘“"“‘f‘

2.5 -
dBm J Celta Pair
(Tracking Ref)

LgAv M»"M Ref A
n |
' i

51 V2 Span Pair
S3 FC Span Center

aff):
FTun
Swp

Center 2.412 00 GHz Span 30 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms {601 pts)
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

6 dB BANDWIDTH MID CH

e Agilent 14:29:15 Jun 22, 2010 RL

| Marker |
A Mkrl 16.25 MHz

Ref 20 dBm Atten 20 dB D18de || SelectMarker
#Peak 12 3 4
Log
10
dB/ Ol
Offst '

1 [
dB

Dl
0.8 W
dBm W

LghAv

Delta Pair
(Tracking Ref)
Ref A

S1 M2

Span Pair
S3 FC

Center

Span

off):
FTun
Swp

Center 2.437 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms {601 pts)

6 dB BANDWIDTH HIGH CH

i Agilent 14:30:38 Jun 22, 2010

RL

[ Marker

Ref 20 dBm

Atten 20 dB

A Mkrl 1508 MHz
-0.18 dB

#Peak
Log

Select Marker
1 2 3 4

Maormal

Delta

35
dBm

LgAv

Delta Pair
(Tracking Ref)
Ref

S1 M2
S3 FC

off):
FTun

Swp

Center 2.462 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Span Pair

Span Center
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

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 0 Chain 1
(MHz) (MHz) (kHz)
Low 2412 17.5111 17.5253
Middle 2437 17.5408 17.5522
High 2462 17.6026 17.5601
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

99% BANDWIDTH, CHAIN 0

99% BANDWIDTH LOW CH

i Agilent 11:80:08 Jun 22, 2010

R T

|FrequhanneI |

Ch Freq

Occupied Bandwidth

2.412 GHz

Trig  Free

Center Freq
241200000 GHz

Ref 20 dBm Atten 20 dB

| Start Freq
238700000 GHz

#Samp

Log
10

Stop Freq
2 43700000 GHz

dB/

CF Step

Offst

5.00000000 MHz

11

dB —

L ]| Auta

Iilan|

Freq Offset

Center 2.412 00 GHz

#Res BW 300 kHz #VBW 1 MHz

Span 50 MHz
Sweep 1.68 ms (601 pts)

0.00000000 Hz

Occupied Bandwidth
17.5111 MHz

83.221 kHz
18.760 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 11:49:37 Jun 22, 2010

RL

| Sweep |

| Swieep Time

Ch Freg 2437 GHz

Trig  Free

Occupied Bandwidth

1.680 ms

Auto Mdan|

| Swieep

Ref 20 dBm Atten 20 dB

Single Cont

Auto Sweep

#Samp|

Time

N FRR RS, R ALRE T ¥
-

Marrm Accy

Gate

Off

iB

Gate Setup M

Center 2.437 00 GHz

#Res BW 300 kHz #VBW 1 MHz

Span 50 MHz
Sweep 1.68 ms (601 pts)

Occupied Bandwidth
17.5408 MHz

Occ BW % Puwr
¥ dB

95.00 %
-26.00 dB

Transmit Freq Errar
% dB Bandwidth

-26.011 kHz
18.446 MHz*

Paints
01
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

99% BANDWIDTH HIGH CH

- Agilent 11:48:32 Jun 22, 2010

Ch Freg 2462 GHz

Occupied Bandwidth

Ref 20 dBm Atten 20 dB

#Samp

Log

10 b

VEWWIREW
10.00000
Auto Man

dB/

Average

10

_Mon Off

Ao/ VEWY Type

Center 2.462 00 GHz

#Res BW 300 kHz #VBW 1 MHz

Span 50 MHz

Sweep 1.68 ms {601 pts)

Log-Pwr (video) ¥
Ao hdan|

Occupied Bandwidth
17.6026 MHz

60.944 kHz
18.382 MHz"

Transmit Freq Errar
w dB Bandwidth

Oec BWW % Pwr
% dB

99.00 %
-26.00 dB

Span/REWY|
106
Ilan|

Autao

99% BANDWIDTH, CHAIN 1

99% BANDWIDTH LOW CH

o Agilenf 14:33:119 Jun 22, 2010

R T

| Sweeé |

| Sweep Time

Ch Freg 2412 GHz

Trig  Free

Occupied Bandwidth

1.680 ms

Auto Man

| Swieep

Ref 20 dBm Atten 20 dB

Single Cant

#Samp

Alto Swieep

Log

Time

10 4

Morm Accy

dB/

Gate

Cn

Center 2.412 00 GHz

#Res BW 300 kHz #VBW 1 MHz

Span 50 MHz

Sweep 1.68 ms (601 pts)

off

Gate Setup ¥

Occupied Bandwidth
17.5253 MHz

77.085 kHz
18.444 MHz*

Transmit Freq Error
# dB Bandwidth

Qoo By % Pwr
¥ dB

95.00 %
-26.00 dB

Points
B01
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

99% BANDWIDTH MID CH

o Agilenf 14:32:268 Jun 22,2010

RL

| Sweeé |

Ch Freg

2.437 GHz

Occupied Bandwidth

Trig  Free

Auto

Sweep Time
1.680 ms
tlan)

Ref 20 dBm

Atten 20 dB

Single

Sweep
Caont

#Samp)

.
~

Marm

Allto Swieep
Time|
Accy

Center 2.437 00 GHz
#Res BW 300 kHz

#VBW 1 MHz

Span 50 MHz
Sweep 1.68 ms (601 pts)

Gate
Off

Gate Setup ¥

Transmit Freq Errar
 dB Bandwidth

Occupied Bandwidth

17.5522 MHz

BE6.715 kHz
18.434 MHz"

Do BYW % Pwr
w dB

99.00 %
-26.00 dB

Paints
601

99% BANDWI
- Agilent 14:31:36

DTH HIGH CH

Jun 22,2010

RL

| EVilAvg I

Ch Freq

2.462 GHz

Trig  Free

Occupied Bandwidth

Auto

Res By
300.0 kHz
Iilan|

Ref 20 dBm

Atten 20 dB

#Samp

Log

10

7

1.0 MHz
tlan|

10.00000

dB/

Offst

11
dB

Center 2.462 00 GHz
#Res BW 300 kHz

#VBW 1 MHz

Span 50 MHz
Sweep 1.68 ms (601 pts)

On

AvgVBWY Type

Log-
At o

Average

Puwr (%ideo)

Occupied Ba

Transmit Freq Error
¥ dB Bandwidth

hdwidth

17.5601 MHz

19.518 kHz
18.451 MHz"

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

Auto

Span/REWY|
106
Ilan)
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

7.3.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The highest combination of antenna gains is equal to 7.93 dBi, therefore the limit is 28.07 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

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

Channel | Frequency | Limit | Chain0 | Chain1 | Total | Margin
(MHz) (dBm) | (dBm) (dBm) | (dBm) (dB)

Low 2412 28.07 18.35 18.59 21.48 -6.59
Low 2437 28.07 23.26 23.53 26.40 -1.67
High 2462 28.07 17.80 17.65 20.74 -7.33
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

7.3.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)
IC RSS-210 A8.2 (b)

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

TEST PROCEDURE

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

RESULTS
Channel | Frequency PSD with Combiner Limit | Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 -7.27 6.07 -13.34
Middle 2437 -0.95 6.07 -7.02
High 2462 -5.99 6.07 -12.06
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

POWER SPECTRAL DENSITY, WITH COMBINER

PSD LOW CH, WITH COMBINER

e Agilent 12:01:09 Jun 23, 2010 R T [PeakSearch |

Mkr1 2.412 951 6 GHz
Ref 10 dBm Atten 10 dB -7.27 dBm Mext Paak
#Peak
‘ MNext Pk Right
‘ Mext Pl Left

8.0
dBm

LgAv

S1 M2 ‘

S3 FC Pk-Pk Search
AA

off):

50k ‘ Mir ® CF

Swp

hlore
10f2

‘ Min Search

Center 2.412 966 7 GHz Span 300 kHz
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

PSD MID CH, WITH COMBINER
we Agilent 11:58:21 Jun 23, 2010 RL Peak Search

Mkr1 2.436 180 7 GHz

Ref 10 dBm Atten 10 dB 0.95 dBm Mext Peal
#Peak

e phne=r] Next Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mir @ CF

hore

Center 2.436 166 7 GHz Span 300 kHz 10i2

#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

PSD HIGH CH, WITH COMBINER
s Agilent 12:03:42 Jun 23, 2010 RL  [PeakSearch |

Mkr1 2.460 778 9 GHz
Ref 10 dBm Atten 10 dB 5.99 dBm Mext Paak
#Peak
‘ MNext Pk Right
‘ Mext Pl Left

‘ Min Search

‘ Pk-Pk Search

‘ Wkr © CF
Center 2.460 800 0 GHz Span 300 kHz ‘ M?ge
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

7.3.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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

TEST PROCEDURE

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

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

RESULTS
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

SPURIOUS EMISSIONS WITH COMBINER

LOW CH BANDEDGE, WITH COMBINER
e Agilent 12:22:28 Jun 23,2010 RL [ Display |

Mkr1 2.418 25 GHz
Ref 20 dBm Atten 20 dB 7.50 dBm Full Screen
#Peak

Log - -
10 Display Line

dB/ I~ T‘J‘M.JH. I . 12,50 dBrm
i v On Off

Offst

)
17.5 \‘J' q
dB T
DI \
12,5 'k
dBm i PN
LoAv L..ﬂ ‘ Limits

S1 V2 Active Fctn
S3 FCL oo Fasition 4
AA Battarm

aff):

FTun Title
Swp

Center 2.400 00 GHz Span 50 MHz ‘ Preferences M
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms {601 pts)

LOW CH SPURIOUS, WITH COMBINER
e Agilent 12:23115 Jun 23, 2010 FL | harker I

Mkr1 1437 GHz

Ref 20 dBm Atten 20 dB 4829 dBm || Select Marker
#Peak 12 3 4

Mormal

dB
DI
2.5 TP “ -
dBm P— - Celta Pair
racking Re

LoAv Ref(T ’ na

Start 30 MHz . Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.53 s (601 pts)

Marker X oz Amplitude
1437 GHz -42.20 dBm

Span Pair

Span Center
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

MID CH REFERENCE, WITH COMBINER
- Agilent 12:26:04 Jun 23,2010 RL | Display |
Mkr1 2.435 75 GHz

Ref 20 dBm Atten 20 dB 13.13 dBm Full Screen
#Peak
L

0 ?«\ 1 Display Line
dB/ 6.57 dBrm

OHfst On Off

i | % " ‘

dBm
LgAv

Lirmits

S1 W2 Active Fctn
$31 FC Fosition 4
AA Bottom

off}:

FTun Title ™
Swp

Center 2.437 00 GHz Span 50 MHz ‘ Freferences M
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pts)

| MID CH SPURIOUS, WITH COMBINER |

o Agilent 12:26:34 Jun 23, 2010 RL Marker

Mkr1 4.88 GHz

Ref 20 dBm Atten 20 dB 48.96 dBm Sel
#Peak 1

ect Marker
2 3 4

Marker Trace

3

Readout ||
Fregquency

(Iém B

LgAv On Off

Marler Table

Start 30 MHz Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.53 s {601 pts) Marker All Off

Marker X iz Amplitude
482 GHz -42.96 dBm
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

HIGH CH BANDEDGE, WITH COMBINER
W6 Agilent 12:07:46 Jun 23,2010 RL [ Marker '

Mkr1 2.463 32 GHz
Ref 20 dBm Atten 20 dB 6.95 dBm
#Peak
Log
10
dBy/ LI
Offst i v
17.5
dB
u]

13.1 l\

dBm Celta Pair

[Tracking Ref)
LgAv ‘J\(h‘ Ref Fy
! Vol

B, o
L
S1 V2 Span Pair
S3 FC i Span Center
AA
off}:
FTun
Swp

Select Marker
1 2 3 4

Mormal

Delta

Center 2.483 50 GHz Span 70 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 6.72 ms (601 pts)

o Agilent 12:08:26 Jun 23, 2010 RL Marker

Mkr1 13.71 GHz

Ref 20 dBm Atten 20 dB 47.83 dBm || SelectMarker
#Peak 1 2 3 4

Marker Trace
Auto 1 2 3

Readout ||
Fregquency

dBm Warker Table
LgAv On O

Start 30 MHz i Stop 26.50 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.53 s {601 pts) Marker All Off

Marker X iz Amplitude
13.71 ¢Hz -47.83 dBm
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REPORT NO: 10U13263-1A

FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

7.4,

802.11a MODE IN THE 5.8 GHz BAND

7.4.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

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

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 5745 15.08 0.5
Middle 5785 15.58 0.5
High 5825 15.17 0.5
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
# Agilent 10:56:47 Jun 24,2010 RL [ Marker |

A Mkrl 1508 MHz

Ref 20 dBm Atten 20 dB o7 gg || Select Marker
#Peak 1 2 3 4

e , Normal
prans Aoy

J

(I.Bm T Dfltag)?)ir
racking Re
LgAv Ref A

Delta

ST V2 Span Pair
$3 FC Span Center
AA

off):
FTun
Swp

Center 5.745 00 GHz Span 50 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (601 pts)

6 dB BANDWIDTH MID CH
we Agilent 10:59:13 Jun 24, 2010 RL Marker

A Mkrl 1558 MHz

Ref 20 dBm Atten 20 dB 0i0de || SelectMarker
#Peak - <

il

)
W | Delta

Delta Fair
(Tracking Ref)
Ref b

Span Pair

Span Center

FTun
Swp

Center 5.785 00 GHz Span 50 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

6 dB BANDWIDTH HIGH CH

e Agilent 11:01:02 Jun 24, 2010

RL

| Warker |

Ref 20 dBm Atten 20 dB

A MErl 1517 MHz
-0.56 dB

#Peak

P

J

Select Marker

(Tracking Ref)

Ref

Delta Pair

A

FTun
Swp

Center 5.825 00 GHz
#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Span

Span Pair

Center
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REPORT NO: 10U13263-1A

FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

7.4.2.99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 5745 16.7285
Middle 5785 16.7366
High 5825 16.7946
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REPORT NO: 10U13263-1A

FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

99% BANDWIDTH

99% BANDWIDTH LOW CH

i Agilent 11:08:18 Jun 24, 2010

RL

| Span |

Ch Freq

Occupied Bandwidth

5.745 GHz

Trig  Free

Span
£0.0000000 MHz

Ref 20 dBm

Atten 20 dB

‘ Span Zoom

#Samp

Log

10

LR LR
il

‘ Full Span

dB/

Offst

11.2

dB

Center 5.745 0 GHz
#Res BW 300 kHz

#VBW 1 MHz

Span 60 MHz
#Sweep 100 ms (601 pts)

) ‘ Fero Span

Last Span

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

Oec BWWY % Pwr
% dB

16.7285 MHz

128377 kHz
30.706 MHz"

95.00 %
-26.00 dB

99% BANDWIDTH MID CH

W Agilent 11:12:42 Jun 24, 2010

R T | Swigep |

Ch Freg

6.785 GHz

Trig  Free

Occupied Bandwidth

Sweep Time
100.0 ms

Auto Mdan|

Ref 20 dBm

Atten 20 dB

Swieep

Single Cont

#Samp|

ST

Auto Sweep
Time

Marrm Accy

B

Center 5.785 0 GHz
#Res BW 300 kHz

#VBW 1 MHz

Span 60 MHz

#Sweep 100 ms (B01 prs)

Gate
Off

‘ Gate Setup M

On

Transmit Freq Errar
% dB Bandwidth

Occupied Bandwidth

Occ BW % Puwr
¥ dB

16.7366 MHz

33.205 kHz
33.627 tHz™

95.00 %
-26.00 dB

Paints
01
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

99% BANDWIDTH HIGH CH
e Agilent 11:16:01 Jun 24, 2010 RL | Swieep |

| [ sweep Time
Ch Freq 5.825 GHz Trig  Free 100.0 ms

Occupied Bandwidth I | At Mla

| Sweep
Single Cont

Ref 20 dBm Atten 20 dB

) Auto Sweep
#Samp Time

AU Mg Mot Accy

Gate
Off

Gate Setup Y

Center 5.825 0 GHz Span 60 MHz
#Res BW 300 kHz #WBW 1 MHz #Sweep 100 ms (601 pts)

- - Points
Occupied Bandwidth Occ BYW % Pur 99.00 % BO01

16.7946 MHz xdB 260048

Transmit Freq Error 58267 kHz
% dB Bandwidth 33.253 MHz"
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

7.4.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The maximum antenna gain is equal to 6.28 dBi, therefore the limit is 29.72 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.2 dB (including 10 dB pad and 1.2 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 21.70 20.72 -8.02
Middle 5785 21.90 29.72 -7.82
High 5825 22.00 29.72 -7.72
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DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

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 maximum antenna gain is equal to 6.28 dBi, therefore the limit is 7.72 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 PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 5745 -5.47 7.72 -13.19
Middle 5785 -5.78 7.72 -13.50
High 5825 -4.91 7.72 -12.63
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

POWER SPECTRAL DENSITY

PSD LOW CH
e Agilent 11:30:08 Jun 24, 2010 RL | Peak Search |

Mkr1 5.744 389 8 GHz
Ref 10 dBm Atten 10 dB 4.53 dBm Mext Paak
#Peak
‘ MNext Pk Right
Y NPT
‘ Mext Pl Left

dBm
LgAv

S1 M2 ‘

S3 FC Pk-Pk Search
AA

off):

50k ‘ Mir ® CF

Swp

hlore
10f2

‘ Min Search

Center 5.744 366 7 GHz Span 300 kHz ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

PSD MID CH
we Agilent 11:26:11 Jun 24, 2010 RL Peak Search

Mkr1 5.783 767 4 GHz

Ref 10 dBm Atten 10 dB 4.22 dBm Mext Peal
#Peak

NN b [ Next Pk Right

fail

Mext Pk Left

Min Search

Pk-Pk Search

Mir @ CF

hore

Center 5.783 733 3 GHz Span 300 kHz 10i2

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

Page 64 of 142

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




REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

PSD HIGH CH
e Agilent 11:23:10 Jun 24, 2010 RL | Paak Search

Mkr1 5.824 095 5 GHz
Ref 10 dBm Atten 10 dB 4.91 dBm Mext Paak
#Peak
‘ MNext Pk Right
L™ Sonkiafes g
‘ Mext Pl Left

‘ Min Search

‘ Pk-Pk Search

‘ Wkr © CF
Center 5.824 100 0 GHz Span 300 kHz ‘ M?ge
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

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 40 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.

RESULTS
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE
w Agilent 23:25:26  Jun 24, 2010 R T Displa

Mkr1 5.743 78 GHz

Ref 20 dBm Atten 20 (B 8.35 dBm Full Screen
#Peak
Log - -
10 Display Line
4B/ on -11.65 dBm
Offst —

112
dB

u]
116
dBm

LgAv

LimitsH

S1 W2 i Active Fetn
S$3 FC Fasition 4
AA Center

aff):
FTun Title M
Swp

Center 5.725 00 GHz Span 60 MHz || Preferences *+
#Res BW 100 kHz #WBW 300 kHz Sweep 5.733 ms (2001 pts)

LOW CH SPURIOUS

e Agilent 23:25:58  Jun 24, 2010 BT harker

Mkr1 11.481 GHz
Ref 20 dBm Atten 20 dB A7.15 dBm || Select Marker
#Peak 12 3

Marker Trace
Auto 1 2

B r
oI - reguency

11.6
dBm e Warker Table
LgAv i On Off

Start 30 MHz Stop 40.000 GHz |
#Res BW 100 kHz #VBW 300 kHz Sweep 3.82 s (2001 pts) Warker All Off
Marker X oz Amplitude
11,481 GHz -47 .15 dBm |:
‘ More
20of2
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010

IC

: 4324A-BRCM1052

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

e Agilent 23:20:29 Jun 24, 2010

R T

Display

Ref 20 dBm Atten 20 dB

Mkr1 5.778 76 GHz
7.87 dBm

#Peak

‘ Full Screen

Display Line
-12.13 dBm

On Off

dBm |

LgAv

LimitsH

V1 Ss2
S3 FC

AA

off):
FTun

Swp

Center 5.785 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 60 MHz

Sweep 5.733 ms 2001 pts)

Active Fctn

Position 4

Center

Title ¥

Preferences *

MID CH SPURIOUS

T Agilent 23:21:10 Jun 24, 2010

R T

Marker

Ref 20 dBm Atten 20 dB

Mkr1 11.561 GHz
47.11 dBm

#Peak

Select Marker
1 2 3 4

Marker Trace

Auto 1 2 03

Readout ||

Fraguency

Marler Table
On Off

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 40.000 GHz
Sweep 3.82 s (2001 pts)

X Az
11.561 GHz

[LEL G Trace

1 o]

Amplitude
-47.11 dBm

Wlarker All Off
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010

IC

: 4324A-BRCM1052

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

e Agilent 23:22:33 Jun 24, 2010

R T

Display

Ref 20 dBm Atten 20 dB

Mkr1 5.818 745 GHz
8.46 dBm

#Peak

‘ Full Screen

Display Line
-11.54 dBm

On Off

dBm

LgAv

LimitsH

V1 Ss2
S3 FC

AA

off):
FTun

Swp

Center 5.850 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 70 MHz
Sweep 6.8 ms (2001 pts)

Active Fctn

Position 4

Center

Title ¥

Preferences *

HIGH CH SPURIOUS

T Agilent 23:23:10 Jun 24, 2010

R T

Marker

Ref 20 dBm Atten 20 dB

Mkr1 11.661 GHz
47.63 dBm

#Peak

Select Marker
1 2 3 4

Marker Trace

Auto 1 2 03

Readout ||

Fraguency

Marler Table
On Off

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 40.000 GHz
Sweep 3.82 s (2001 pts)

X Az
11,661 GHz

[LEL G Trace

1 o]

Amplitude
-47 63 dBm

Wlarker All Off
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REPORT NO: 10U13263-1A

FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

7.5.

802.11n HT20 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 Chain 0 Chain 1 Minimum Limit
(MHz) (MHz) (MHz) (MHz)
Low 5745 15.00 15.25 0.5
Middle 5785 15.33 15.92 0.5
High 5825 15.33 15.83 0.5
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

6 dB BANDWIDTH, CHAIN 0

6 dB BANDWIDTH LOW CH
% Agilent 01:04:51 Jun 28, 2010 R T
4 Mkrl 1500 MHz

Ref 20 dBm Atten 20 dB 062 dp || Select Marker
#Peak 12 3 4

Warker

Maormal

Delta Pair
(Tracking Ref)
Ref b

Span Pair

Span Center

FTun
Swp

Center 5.745 00 GHz
ZRes BW 100 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

#VBW 300 kHz

6 dB BANDWIDTH MID CH

e Agilent 14:23:43 Jun 28, 2010 RL

Marker

Ref 20 dBm

Atten 20 dB

A Mkrl 1533 MHz
0.61 dB

Select Marker

#Feak

Delta

Delta Fair
(Tracking Ref)
Ref b

Span Pair

Span Center

FTun
Swp

Center 5.785 00 GHz
#Res BW 100 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

#VBW 300 kHz
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

6 dB BANDWIDTH HIGH CH

- Agilent 01:02:41 Jun 28, 2010

R T arker

Ref 20 dBm Atten 20 dB

4 Mkrl 1533 MHz
n79ds || Select Marker

#Feak

1 2 3 4

Mormal

dBm

Delta Pair

LgAv

[Tracking Ref)
Ref A

V1 52
S3 FC

Span Pair

A
of):

Span Center

FTun
Swp

Center 5.825 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Sweep 4.8 ms (601 pts)

Span 50 MHz

6 dB BANDWIDTH, CHAIN 1

6 dB BANDWIDTH LOW CH

W Agilent 23:86:50 Jun 28, 2010

R T Wlarker

Ref 20 dBm Atten 20 dB

& Mkrl 1525 MHz
078 48 Select Marker

#Peak

12 3 14

Mormal

1.1
dBm

Delta Pair

LgAv

(Tracking Ref)
Ref A

V1 52
S3 FC

Span Pair

AR
aff):

Span Center

FTun
Swp

Center 5.745 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Sweep 4.8 ms {601 pts)

Span 30 MHz
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

6 dB BANDWIDTH MID CH

W Agilenf 00:01:14 Jun 28, 2010

R T

Marker

Ref 20 dBm Atten 20 dB

A Mkrl 1582 MHz
-0.35 dB

#Peak
Log

12 3 1

Select Marker

dBm

LghAv

Delta Pair
(Tracking Ref)
Ref A

M1 s2
S3 FC

AR
off):

FTun
Swp

Center 5.785 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms {601 pts)

Span Pair

Span Center

6 dB BANDWIDTH HIGH CH

i Agilent 00:02:30 Jun 28, 2010

R T

Warker

Ref 20 dBm Atten 20 dB

A Mkrl 1583 MHz
-0.76 dB

#Peak
Log

2 3 4

Select Marker

Maormal

Delta

dBm

LgAv

Delta Pair
(Tracking Ref)
Ref

M1 s2
S3 FC

AA

off):
FTun

Swp

Center 5.825 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 50 MHz
Sweep 4.8 ms (601 pts)

Span Pair

Span Center
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

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 Chain 0 Chain 1
(MHz) (MHz) (MHz)
Low 5745 17.7818 17.7682
Middle 5785 17.6882 17.7616
High 5825 17.7278 17.8154
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

99% BANDWIDTH, CHAIN 0

99% BANDWIDTH LOW CH

e Agilent 01:24:22 Jun 28, 2010

R T

| Sweep |

Ch Freq 5.745 GHz

Occupied Bandwidth

Trig  Free

Sweep Time
100.0 ms

Ref 20 dBm Atten 20 dB

#Samp

<

Auto Sweep
Time

Center 5.745 0 GHz
#Res BW 200 kHz

#VBW 560 kHz

Span 60 MHz

#Sweep 100 ms (601 pts)

Occupied Bandwidth
17.7818 MHz

121 564 kHz
32.418 MHz"

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

99% BANDWIDTH MID CH

W Agilent 01:23:37 Jun 28, 2010

R T

|FrequhanneI |

Ch Freg 5.785 GHz

Occupied Bandwidth

Trig  Free

Center Freq
578500000 GHz

| Start Freq
5.75500000 SHz

Ref 20 dBm Atten 20 dB

ESamp)

Stop Freq

Log &

5.81500000 GHz

10

dB/

CF Step

Offst

17.5

TilAuto

£.00000000 MHz
Iilan)

dB

Center 5.785 00 GHz
#Res BW 200 kHz

#VBW 560 kHz

Span 60 MHz

#Sweep 100 ms (G01 prs)

Freq Offset
000000000 Hz

Occupied Bandwidth
17.6882 MHz

185,739 kHz
33.926 MHz™

Transmit Freq Error
¥ dB Bandwidth

Occ BW % Pur
¥ dB

95.00 %
-26.00 dB

Signal Track

Cn off
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REPORT NO: 10U13263-1A

FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

99% BANDWIDTH HIGH CH

- Agilent 01:22:27 Jun 28, 2010

R T

| Swieep |

Sweep Time

Ch Freg

Occupied Bandwidth

5.825 GHz

Trig  Free

100.0 ms

Auto hdan|

| Sweep

Ref 20 dBm

Atten 20 dB

Single Cant

#Samp

Auto Sweep

Log

Time]

10

Morm Accy

dB/

Offst

17.5

dB

Center 5.825 0 GHz
#Res BW 200 kHz

#VBW 560 kHz

Span 60 MHz

#Sweep 100 ms (601 pts)

Transmit Freqg Errar
# dB Bandwidth

Occupied Bandwidth

Dec BWW % Pwr
% dB

17.7278 MHz

240.984 kHz
29.385 MHz"

99.00 %
-26.00 dB

99% BANDWIDTH, CHAIN

1

99% BANDWIDTH LOW CH

- Agilenf 00:08:05 Jun 28, 2010

R T

| Sweeé |

Ch Freg

5.745 GHz

Trig  Free

Occupied Bandwidth

Sweep Time
100.0 ms

Auto Man

Ref 20 dBm

Atten 20 dB

#Samp

Log

10

L4

Swieep

Single Cont
Alto Swieep
Time

Morm Accy

dB/
Offst

17.5

dB

4‘

Center 5.745 0 GHz
#Res BW 200 kHz

#VBW 560 kHz

#Sweep 100 ms (601 pts)

Span 60 MHz

-

Transmit Freq Error
# dB Bandwidth

Occupied Bandwidth

Qoo By % Pwr
¥ dB

17.7682 MHz

141,382 kHz
31.280 MHz"

95.00 %
-26.00 dB

Points
B01
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

99% BANDWIDTH MID CH
e Agilent 00:07:22 Jun 28, 2010 R T [ System |

Ch Freq 5785 GHz Trig Free || ShowErrors *

Occupied Bandwidth I |

| Power Onf
Preset

Ref 20 dBm Atten 20 dB
#Samp Time/Date *»

, . Rasimey ” Alignments *
e |—

Config KO »

Center 5.785 0 GHz Span 60 MHz

#Res BW 200 kHz #VBW 560 kHz #Sweep 100 ms (601 pts)
Occupied Bandwidth Occ BW % Pwr om0 | Reference
17.7616 MHz »dB  -26.00dB

Transmit Freq Errar 238.560 kHz
x dB Bandwidth 33.791 MHz*

hlore
1of3

99% BANDWIDTH HIGH CH
s Agilent 00:0559 Jun 28, 2010 Swieep

| Swieep Time

Ch Freq 5.825 GHz Trig  Free 100.0 ms
| Auto hdan|

Occupied Bandwidth I

Sweep Time 100.0 ms . Swiee
t

Ref 20 dBm Atten 20 dB Auto Sweep

#Samp Time
Log v

10 %
dB/

OHfst
17.5
dB

Center 5.825 0 GHz Span 60 MHz
#Res BW 200 kHz #VBW 560 kHz #Sweep 100 ms (601 pts)
Occupied Bandwidth Oce BWY % Pwr 99.00 %
17.8154 MHz xdB 2600 dB

Transmit Freq Error 283.655 kHz
% dB Bandwidth 36.978 MHz"
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

7.5.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The highest combination of antenna gains is equal to 8.65 dBi, therefore the limit is 27.35 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.2 dB (including 10 dB pad and 1.2 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel | Frequency | Limit | Chain0 | Chain1 | Total | Margin
(MHz) (dBm) | (dBm) (dBm) | (dBm) | (dB)

Low 5745 27.35 21.32 21.27 24.31 -3.04
Mid 5785 27.35 21.40 21.37 2440 | -2.95
High 5825 27.35 21.37 21.39 2439 | -2.96
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

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.

The highest combination of antenna gains is equal to 8.65 dBi, therefore the limit is 5.35 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 PPSD with Combiner Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 5745 -0.32 5.35 -5.67
Middle 5785 -1.14 5.35 -6.49
High 5825 -4.91 5.35 -10.26
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

POWER SPECTRAL DENSITY, WITH COMBINER

PSD LOW CH, WITH COMBINER

e Agilent 00:15:40 Jun 25, 2010 R T [PeakSearch |

Mkr1 5.744 622 5 GHz
Ref 10 dBm Atten 10 dB .32 dBm Mext Paak
#Peak
‘ MNext Pk Right
‘ Mext Pl Left

8.0
dBm

LgAv

M1 S2 ‘

S3 FC Pk-Pk Search
AA

off):

50k ‘ Mir ® CF

Swp

hlore
10f2

‘ Min Search

Center 5.744 583 3 GHz Span 300 kHz
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

PSD MID CH, WITH COMBINER
W Agilent 00:23:25 Jun 28, 2010 R T Peak Search

Mkr1 5.784 237 1 GHz

Ref 10 dBm Atten 10 dB -1.14 dBm Mext Peal
#Peak

Mext Pk Right

Mext Pk Left

Min Search

Pk-Pk Search

Mir @ CF

hore

Center 5.784°200 0 GHz Span 300 kHz 10i2

#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

PSD HIGH CH, WITH COMBINER

e Agilent 00:28:13 Jun 28, 2010 R T [PeakSearch |

Mkr1 5.824 633 6 GHz
Ref 10 dBm Atten 10 dB £.95 dBm Mext Paak
#Peak
‘ MNext Pk Right
‘ Mext Pl Left

‘ Min Search

‘ Fk-Fk Search

‘ Wkr © CF
Center 5.824 600 0 GHz T Span 300 kHz ‘ M?ge
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

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.

RESULTS
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

SPURIOUS EMISSIONS WITH COMBINER

LOW CH BANDEDGE, WITH COMBINER

- Agilenf 00:38:47 Jun 28, 2010

R T Displa

#Peak
Log

10

dB/
Offst
17.5
dB

94
dBm
LgAv
W1 s2

AR
aff):
FTun
Swp

Ref 20 dBm

Atten 20 dB

Mkr1 5.744 56 GHz
10.60 dBm Full Screen

Display Line
-9.40 dBrm

Off

53 FCpe

‘ LimitsH

Active Fctn
Position 4

Center

‘ Title ¥

Center 5.725 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 80 MHz ‘ Preferences M
Sweep 7.733 ms (2001 pts)

LOW CH SPURIOUS, WITH COMBINER

W Agilenf 00:39:44  Jun 28, 2010

R T harker

Ref 20 dBm

Atten 20 dB

Mkr1 11.501 GHz
A5.07 dBm || S8lect Marker

#Peak

12 3 1

Mormal

94
dBm
LghAv

M1 s2
S3 FC

Delta Pair

(Tracking Ref)
Ref A

AR
off):
FTun
Swp

Span Pair

Span Center

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 40.000 GHz
Sweep 3.82 s (2001 pts)
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

MID CH REFERENCE, WITH COMBINER
6 Agilent 00:41:02 Jun 28, 2010 R T Display

Mkr1 5.791 44 GHz
Ref 20 dBm Atten 20 dB 9.39 dBm Full Screen
#Peak
Log ; >
10 Display Line
dB/ -10.61 dBrm

Offst 7 On Off

175
dB
Dl gl

-10.6 ‘

dBm
LgAv

Lirmits

vi safl T Active Fetn
$31 FC Fosition 4
AA Center

off}:

FTun Title ™
Swp

Center 5.785 00 GHz Span 80 MHz ‘ Freferences M
#Res BW 100 kHz #VBW 300 kHz  Sweep 7.733 ms 2001 p1s)

| MID CH SPURIOUS, WITH COMBINER |

e Agilent 00:41:43 Jun 28, 2010 R T Marker

Wkr1 11.561 GHz

Ref 20 dBm Atten 20 dB 45.75 dBm || Select Marker
#Peak 1 2 3 4

Mormal

Delta

;IBl.n T Dflta";?)ir
racking e
LoAv Ref i

M1 s2
53 FC|
AR
off}:
FTun
Swp

Span Pair

Span Center

Start 30 MHz ) Stop 40.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.82 s 2001 ps)
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

HIGH CH BANDEDGE, WITH COMBINER

i+ Agilent 00:43:40 Jun 28,2010 ROT Display
Mkr1 5.824 00 GHz

Ref 20 dBm Atten 20 dB 10.08 dBm Full Screen

#Peak

Log ; >
10 Display Line
dB/ -9.92 dBm
Offst

175
dB

On

Limnits
LgAv

Vi os2 Active Fctn
S3 FC Position Y
AA Center

off}:
FTun Title ™
Swp

Center 5.850 00 GHz Span 80 MHz || Preferences  +
#Res BW 100 kHz #VBW 300 kHz  Sweep 7.733 ms 2001 p1s)

| HIGH CH SPURIOUS, WITH COMBINER |

B Agilent 00:44:21 Jun 28, 2010 R T Marker

Wkr1 11.641 GHz

Ref 20 dBm Atten 20 dB 14.26 dBm || Select Marker
#Peak 1 2 3 4

Mormal

Delta

Delta Fair
(Tracking Ref)
LaAv Ref A

M1 s2 Span Pair
$3 FC et ey L Span Center
AR

off}:
FTun
Swp

Start 30 MHz Stop 40.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 3.82 s 2001 ps)
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REPORT NO: 10U13263-1A

FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

7.6.

802.11n HT40 SISO 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 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 5755 36.13 0.5
High 5795 35.60 0.5
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

e Agilent 18:02:48 Jun 30, 2010

RL

| Warker |

Ref 20 dBm Atten 20 dB

A Mkrl 3613 MHz
0.55 dB

#Peak

Select Marker
1 2 3 4

Maormal

Delta

33
dBm

LgAv

Delta Pair
(Tracking Ref)
Ref b

V1 Ss2
S3 FC

AA

off):
FTun

Swp

Center 5.755 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 80 MHz
#Sweep 100 ms {601 pts)

Span Pair

Span Center

6 dB BANDWIDTH HIGH CH

W Agilenf 16:04:29 Jun 30, 2010

RL

| Mlarker |

Ref 20 dBm Atten 20 dB

A Mkrl 3560 MHz
0.72dB

#Peak

Select Marker
1 2 3 4

Mormal

34
dBm

LgAv

Delta Pair
(Tracking Ref)
Ref A

V1 52
S3 FC

AR
aff):

FTun
Swp

Center 5.795 00 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 80 MHz
#Sweep 100 ms (601 pts)

Span Pair

Span Center
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REPORT NO: 10U13263-1A

FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

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
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 5755 36.1049
High 5795 36.4049
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

99% BANDWIDTH

99% BANDWIDTH LOW CH

e Agilent 18:13:00 Jun 30, 2010

R T

| Sweep |

Ch Freq 5.755 GHz

Trig  Free

Occupied Bandwidth

Sweep Time
100.0 ms
Auto hdan|

Ref 20 dBm Atten 20 dB

#Samp

Log

2

Sweep
Single Cont

Auto Sweep
Time

10

dB/

Offst

17.5

dB ——

Center 5.755 00 GHz

Span 100 MHz

#Res BW 390 kHz #VBW 1.2 MHz #Sweep 100 ms (601 pts)

Gate Setup Y

36.1049 MHz

Transmit Freq Error -191.604 kHz
% dB Bandwidth 58.443 MHz*

Occupied Bandwidth Oce BWY % Pwr

% dB

95.00 %
-26.00 dB

Foaints
&0

99% BANDWIDTH HIGH CH

W Agilent 16:11:59 Jun 30, 2010

L

Span

Ch Freq 5.795 GHz

Trig  Free

Oceupied Bandwidth

Ref 20 dBm Atten 20 dB

#Samp

LT

Span
100.000000 MHz
‘ Span Zoom
‘ Full Zpan

dB

Center 5.795 00 GHz

Span 100 MHz

‘ Fero Span

Last Span

#Res BW 390 kHz #VBW 1.2 MH:z #Sweep 100 ms {601 pts)

36.4049 MHz

Transmit Freq Error 52.249 kHz
 dB Bandwidth 53.385 MHz"

Occupied Bandwidth Oce BW % Pur

¥ dB

95.00 %
-26.00 dB

Page 89 of 142

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

FORM NO: CCSUP4701C

TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of CCS.



REPORT NO: 10U13263-1A

FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

7.6.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)

IC RSS-210 A8.4

The maximum antenna gain is equal to 6.28 dBi, therefore the limit is 29.72 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.2 dB (including 10 dB pad and 1.2 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 5755 22.60 29.72 -7.12
High 5795 22.30 29.72 -7.42
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

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 maximum antenna gain is equal to 6.28 dBi, therefore the limit is 7.72 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 Limit | Margin
(MHz) (dBm) (dBm) (dB)
Low 5755 -6.26 7.72 -13.98
High 5795 -7.53 7.72 -15.25
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

POWER SPECTRAL DENSITY

PSD LOW CH

W Agilen 16:46:07 Jun 30, 2010

RL

| Poak Search |

Ref 10 dBm Atten 10 B

Mkr1 5.753 1717 GHz
£.26 dBm

#Peak
Log

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pl Left

8.0
dBm

LgAv

‘ Min Search

M s2
S3 FC

AR
off):

=50k
Swp

Center 5.753 166 7 GHz
#Res BW 3 kHz

#VBW 10 kHz

Span 300 kHz
#Sweep 100 s (601 pts)

‘ Fl-Fk Search

‘ Wkr © CF
Wlore
10f2

PSD HIGH CH

W Agilenf 16:48:56 Jun 30, 2010

RL

| Peak Search |

Ref 10 dBm Atten 10 dB

Mkr1 5.797 544 6 GHz
-7.53 dBm

#Peak

‘ Mext Peak
‘ Mext Pk Right
‘ Mext Pk Left

dBm

LgAv

‘ Min Search

M1 s2
S3 FS

AR
aff):

=50k
Swp

Center 5.797 500 0 GHz
#Res BW 3 kHz

#VBW 10 kHz

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

‘ Pk-Pk Search

‘ Wikr © CF
Wore
1of2
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

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 and
highest channels.

RESULTS
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

SPURIOUS EMISSIONS

LOW CH BANDEDGE
e Agilent 16:56:17 Jun 30,2010 RL [ Display |

Mkr1 5.762 55 GHz
Ref 20 dBm Atten 20 dB 8.72 dBm Full Screen
#Peak

Log - -
10 Display Line
dB/ -11.28 dBrm

Offst |20 Off

17.5
dB
u] |
1.3
dBm .
i Limits*
LgAv

V1 S? Active Fctn
S$3 FC Fasition 4
AA Bottom

aff):

FTun Title M
Swp

Center 5.725 00 GHz Span 100 MHz ‘ Preferences M
#Res BW 100 kHz #WBW 300 kHz Sweep 33.87 ms (2001 pts)

LOW CH SPURIOUS
5 Agilent 16:57:33 Jun 30, 2010 FL | harker I

Wkr1 37.462 GHz

Ref 20 dBm Atten 20 dB 34.27 dBm || Select Marker
#Peak 12 3 4

Mormal

B

Dl
-11.3 -
dBm T folta";?)lr
racking Re
LaAv Ref A

M1 s2
53 FC|
AR
off):
FTun
Swp

Span Pair

Span Center

Start 30 MHz ) Stop 40.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 13.51 s (2001 pts)
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

HIGH CH BANDEDGE
e Agilent 16:59:31 Jun 30,2010 RL [ Display |

Mkr1 5.792 56 GHz

Ref 20 dBm Atten 20 dB 5.63 dBm Full Screen
#Peak

Log - -
r ‘ Diley e
dB/ Bt
Ottt [P On off
17.5

dB

u]

-14.4 ‘

dBm
LgAv

Lirmits

Vi os2 o Active Fctn
$31 FC Fosition 4
AA Bottom

off}:

FTun Title ™
Swp

Center 5.850 00 GHz Span 160 MHz ‘ Freferences M
#Res BW 100 kHz #VBW 300 kHz  Sweep 54.13 ms 2001 p1s)

| HIGH CH SPURIOUS, WITH COMBINER |

e Agilent 17:00:13 Jun 30, 2010 RL Marker

Wkr1 36.902 GHz

Ref 20 dBm Atten 20 dB 3484 dBm || Select Marker
#Peak 1 2 3 4

Mormal

Delta

;IBl.n T Dflta";?)ir
racking e
LoAv Ref i

M1 s2 Span Pair
$3 FC PN ity R Span Center
AR
off}:
FTun
Swp

Start 30 MHz i Stop 40.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 13.51 s 2001 pts)
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REPORT NO: 10U13263-1A

FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

7.7.

802.11n HT40 CDD/SDM 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 0 Chain 1 Minimum Limit
(MHz) (MHz) (MHz) (MHz)
Low 5755 36.40 35.92 0.5
High 5795 36.08 36.20 0.5
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

6 dB BANDWIDTH, CHAIN 0

6 dB BANDWIDTH LOW CH

e Agilent 17:16:11 Jun 30, 2010

RL

| Warker |

Ref 20 dBm

Atten 20 dB

A Mkrl 36.40 MHz
-0.66 dB

#Peak

Select Marker
1 2 3 4

Maormal

Delta

38
dBm

LgAv

Delta Pair
(Tracking Ref)
Ref b

V1 Ss2
S3 FC

AA

off):
FTun

Swp

Center 5.755 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 80 MHz
Sweep 27.07 ms 2001 pts)

Span Pair

Span Center

6 dB BANDWIDTH HIGH CH

e Agilent 17:17:41 Jun 30, 2010

RL

| Mlarker |

Ref 20 dBm

Atten 20 dB

A Mkrl 36.08 MHz
-0.82 dB

#Peak

Select Marker
1 2 3 4

Mormal

3.7
dBm

LgAv

Delta Pair
(Tracking Ref)
Ref A

V1 52
S3 FC

AR
aff):

FTun

Swp

Center 5.795 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 80 MHz
Sweep 27.07 ms (2001 pts)

Span Pair

Span Center

Page 97 of 142

COMPLIANCE CERTIFICATION SERVICES

47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

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

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



REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

6 dB BANDWIDTH, CHAIN 1

6 dB BANDWIDTH LOW CH

e Agilent 17:21:09 Jun 30, 2010

RL

| Warker |

Ref 20 dBm

Atten 20 dB

A Mkrl 3552 MHz
0.73 dB

#Peak

Select Marker
1 2 3 4

Maormal

Delta

35
dBm

LgAv

Delta Pair
(Tracking Ref)
Ref b

V1 Ss2
S3 FC

AA

off):
FTun

Swp

Center 5.755 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 80 MHz
Sweep 27.07 ms 2001 pts)

Span Pair

Span Center

6 dB BANDWIDTH HIGH CH

W Agilent 17:19:54 Jun 30, 2010

RL

| Mlarker |

Ref 20 dBm

Atten 20 dB

A Mkrl 36.20 MHz
-0.51 dB

#Peak

Select Marker
1 2 3 4

Mormal

3.8
dBm

LgAv

Delta Pair
(Tracking Ref)
Ref A

V1 52
S3 FC

AR
aff):

FTun

Swp

Center 5.795 00 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 80 MHz
Sweep 27.07 ms (2001 pts)

Span Pair

Span Center
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REPORT NO: 10U13263-1A

FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

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 0 Chain 1
(MHz) (MHz) (MHz2)
Low 5755 36.6435 36.4262
High 5795 36.9090 36.6700
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

99% BANDWIDTH, CHAIN 0

99% BANDWIDTH LOW CH

e Agilent 17:26:54 Jun 30, 2010

RL

|FrequhanneI |

Ch Freq 5.755 GHz

Trig  Free

Occupied Bandwidth

Center Freq
575500000 GHz

Ref 20 dBm Atten 20 dB

#Samp

Log

2

Start Freq
5.70500000 GHz

Stop Freq
£.80500000 GHz

10

dB/

Offst

17.5

Hi|Auta

dB

Center 5.755 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Span 100 MHz
#Sweep 100 ms (601 pts)

CF Step
10.0000000 MHz
Ilar

Freq Offset
0.00000000 Hz

Occupied Bandwidth
36.6435 MHz

184.140 kHz
73.256 MHz"

Transmit Freq Error
¥ dB Bandwidth

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

Signal Track

On Off

99% BANDWIDTH HIGH CH

W Agilenf 17:25:35 Jun 30, 2010

RL

| System |

Ch Freq 5.795 GHz

Trig  Free

Oceupied Bandwidth

Ref 20 dBm Atten 20 dB

#Samp

kel LY

Show Errors  +

Power On/
Preset

Time/Date Y

dB

Center 5.795 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Span 100 MHz
#Sweep 100 ms {601 pts)

Alignments 4

Config /O +

Occupied Bandwidth
36.9090 MHz

Transmit Freq Error
¥ dB Bandwidth

146.749 kHz
72.094 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Reference *

Wlore
10f3
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

99% BANDWIDTH, CHAIN 1

99% BANDWIDTH LOW CH

e Agilent 17:23:48 Jun 30, 2010 RL

[ |
Ch Freq 5.755 GHz Trig  Free

Occupied Bandwidth I |

| Sweep |

Sweep Time
100.0 ms
Ilar

Auto

Sweep

Ref 20 dBm

Atten 20 dB

| Single

Cont

Auto Sweep

#Samp

Log

Time

10 <

Marm Accy

dB/

Offst

17.5

Off

dB

Gate Setup Y

Center 5.755 00 GHz

#Res BW 390 kHz #VBW 1.2 MHz

Span 100 MHz

#Sweep 100 ms (601 pts)

Occupied Bandwidth
36.4262 MHz

171.706 kHz
70.075 MHz"

Transmit Freq Error
¥ dB Bandwidth

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

Foaints
&0

99% BANDWIDTH HIGH CH

e Agilent 17:24:29 Jun 30, 2010

RL

|FrequhanneI |

Ch Freq 5.795 GHz

Trig  Free

Occupied Bandwidth

Center Freq
579500000 GHz

| Start Freq

Ref 20 dBm Atten 20 dB

5.74500000 GHz

#Samp |

Stop Freq

Log |

5.84500000 GHz

K
10 H

dB/

Offst

17.5

dB

CF Step
10.0000000 WHz
to Iilan|

Freq Offset

Center 5.795 00 GHz

0.00000000 Hz

#Res BW 390 kHz

#VBW 1.2 MHz

Span 100 MHz

#Sweep 100 ms (601 pts)

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

36.6700 MHz

131.706 kHz
71.601 MHz"

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

On

Signal Track

Off
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

7.7.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)
IC RSS-210 A8.4

The highest combination of antenna gains is equal to 8.65 dBi, therefore the limit is 27.35 dBm.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 11.2 dB (including 10 dB pad and 1.2 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel | Frequency | Limit | Chain0 | Chain1 | Total | Margin
(MHz) (dBm) | (dBm) (dBm) | (dBm) | (dB)
Low 5755 27.35 21.20 20.40 23.83 | -3.52
High 5795 27.35 20.80 20.30 23.57 | -3.78
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

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 8.65 dBi, therefore the limit is 7.35 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 -7.16 7.35 -14.51
High 5795 -8.91 7.35 -16.26
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

POWER SPECTRAL DENSITY, WITH COMBINER

PSD LOW CH, WITH COMBINER
¢ Agilent 17:31:52 Jun 30, 2010 RL [Peak Search |

Mkr1 5.752 055 2 GHz
Ref 10 dBm Atten 10 dB 7.16 dBm Mext Pealk
#Peak
Log
‘ Mext Pk Right
‘ MNext Fl Left
8.0
dBm )
‘ Min Search
LgAv
M1 s2
S3 FC Pk-Pk Search
AR
off):
=50k Wlkr © CF
Swp
Center 5.752 083 3 GHz Span 300 kHz ‘ M?ge
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

PSD HIGH CH, WITH COMBINER
- Agilent 17:35:18 Jun 30, 2010 RL | FPeak Search I

Mkr1 5.792 060 2 GHz
Ref 10 dBm Atten 10 dB £.91 dBm Mext Pealk
#Peak
o ‘ Mext Pk Right
‘ MNext Pk Left
(I.Bm .
Min Search

LgAv
M1 sz
53 FC Pk-Pk Search

AR
aff):
=50k tlkr ©® CF
Swp
Center 5.791916 7 GHz Span 300 kHz ‘ 1'\"13?28
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

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.

RESULTS
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

SPURIOUS EMISSIONS WITH COMBINER

LOW CH BANDEDGE, WITH COMBINER
e Agilent 17:51:13 Jun 30,2010 RL [ Display |

Mkr1 5.758 85 GHz
Ref 20 dBm Atten 20 dB 7.23 dBm Full Screen
#Peak

Log - -
10 Display Line
dB/ 12,77 dBrm

Offst [2n Off

17.5

dB

Dl

-12.8

dBm i .
AT LimitsH

LgAv

V1 S? Active Fctn
$3 FC Fasition 4
AA Bottom

aff):

FTun Title M
Swp

Center 5.725 00 GHz Span 100 MHz ‘ Preferences M
#Res BW 100 kHz #WBW 300 kHz Sweep 33.87 ms (2001 pts)

LOW CH SPURIOUS, WITH COMBINER
e Agilent 17:51:53 Jun 30, 2010 FL | harker I

Mkr1 37.102 GHz

Ref 20 dBm Atten 20 dB 3476 dBm || Select Marker
#Peak 12 3 4

Mormal

B

Dl
-12.8 -
dBm T folta";?)lr
racking Re
LaAv Ref A

M1 s2
53 FC
AR
off):
FTun
Swp

Span Pair

Span Center

Start 30 MHz Stop 40.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 13.51 s (2001 pts)
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

HIGH CH BANDEDGE, WITH COMBINER
e Agilent 17:53:51 Jun 30,2010 RL [ Display |

Mkr1 5.797 52 GHz
Ref 20 dBm Atten 20 dB 8.49 dBm Full Screen
#Peak
Log - -
10 Display Line
dB/ -11.61 dBrmn

Offst | | On Off

175
dB
Dl AT

-11.5 ‘

dBm
LgAv

Lirmits

Vi os2 L Active Fctn
$3 FC Anlhd. Fosition Y
AA Bottom

off}:

FTun Title ™
Swp

Center 5.850 00 GHz Span 160 MHz ‘ Freferences M
#Res BW 100 kHz #VBW 300 kHz  Sweep 54.13 ms 2001 p1s)

e Agilent 17:54:27 Jun 30, 2010 RL Marker

Wkr1 37.122 GHz

Ref 20 dBm Atten 20 dB 33.89 dBm || SelectMarker
#Peak 1 2 3 4

Mormal

Delta

;IBl.n T Dflta";?)ir
racking e
LoAv Ref i

M1 s2 Span Pair
$3 FC A L LT W Span Center
AR

off}:
FTun
Swp

Start 30 MHz Stop 40.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 13.51 s 2001 pts)
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

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

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

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

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

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: Project Mo.: Time & Date
BEroadcomm 101112263 11:37:52 AM Jun 17, 2010

REF 110,000 ATTEM O dB MKR 2.35820 GHz 60.75 dEE
POS PE
L3 10
def

RL
OFFSET

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

Test Iterm: b rode

Description: Low Ch, horiz peak

LOW CHANNEL RESTRICTED, AVG, HORIZ

Company Mame: Project Mo.: Time & Date
Broadcom 1013263 11:39:17 AM Jun 17, 2010

REF 110.000 ATTEM O dBE MER 2.38980 GHz  47.45 dBhE
POs PE
LOG 10
=21

RL
CFFSET

31.50
de
START 2.21000 GHz STOP 2.29000 GHz
CCS RES BW 1 MHz WID BWY 10 Hz SWhP 24.00 sec

Test Itermn: b mode

Description: Low Ch, hoaoriz average
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

RESTRICTED BANDEDGE (LOW CH CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Company Marme: Project Mo, Time & Date
Eroadcorm 101113263 11:44:29 AM Jun 17, 2010

REF 110.000 ATTEM O dBE MER 237380 GHz 61.46 dEhE
POS PK
LOs 10
dey

FL
OFFSET

=1.50
e
START 2.31000 GHz STOP 2,.39000 GHz
CCS  RES BW 1 MHz WID BV 1 M-z SWPR 20,0000 msec

Test [tern: b rmode

Description: Low Ch, wert peak

LOW CHANNEL RESTRICTED, AVG, VERT
Cormparny Mame; Project MNa.; Tirme & Date
Broadcom 10U13263 11:42:52 AM Jun 17, 2010

REF 110.000 ATTEM O dB MER 232000 GHz 48,70 dBhs
FOS PK
LOG 10
deyf

RL
COFFSET

=1.50
de
START 2.31000 GHz STOP 2.35000 GHz
CCS  RES BW 1 MHz WID BW 10 Hz SWP 24,00 sec

Test Iterm: b mode

Description: Low Ch, vert average
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame: Project Mo.: Time & Date
Eroadcom 10132632 11:54:59 AM Jun 17, 2010

REF 110,000 ATTEMN O dB MER 2.424327 GHz G60.22 dBh&E
POS PE
LOG 10
def

RL
COFFSET

=1.80
de
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BwW 1 MHz WID BWY 1 MHz SWP 20,0000 msec

Test Itermn: b rode

Description: High Ch, horiz peak

HIGH CHANNEL RESTRICTED, AVG, HORIZ
Campary Marme: Project Mo.: Time & Date
Broadcom 10U13263 11:56:04 &AM Jun 17, 2010

REF 110.000 ATTEM O dB MKR 2.48350 GHz  48.08 dELE
POS P
LOG 10
ey

RL
OFFSET

31.80
e
START 2.48350 GHz STOP 2,50000 GHz
CCS  RES BW 1 MHz WID B 10 Hz SwWP 5.00 sec

Test Itermn: b mode

Description: High Ch, horiz average
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
Carmpary Marme: Projact MNo.: Time & Date
Broadcom 10013263 11:51:31 AM Jun 17, 2010

REF 110,000 ATTEM O dB MKR 245387 GHz 53.21 dEh&
pOs PE
LOG 10
de/f

RL
COFFSET

31.60
e
START 2.48350 GHz STOP 2.50000 GHz
CCS RES BW 1 MHz WID BWY 1 MHz SWP 20,0000 msec

Test Itemn: b mode

Description: High Ch, vert peak

HIGH CHANNEL RESTRICTED, AVG, VERT

Comparny Mame: Project Mo.: Tirne & Date
Eroadcom 1013263 11:49:53 AR Jun 17, 2010

REF 110.000 ATTEMN O dB MKR 2.48350 GHz S52.68 dBhE
POS PE
LOG 10
dey

RL
OFFSET

31.80
dE
START 2.48350 GHz STOP 2,50000 GHz
CCS  RES BW 1 MHz WID B 10 Hz SwP 5,00 sec

Test Itern: b rode

Description: High Ch, vert avergas
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010

IC: 4324A-BRCM1052

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremoni Sm Chamber

Test Engr:
Date:
Project #:
Company:

EUT Description:

EUT M/N:

Test Target:
Mode Oper:

Chin Pang

0&6/17/10

10T113263

Broadcom

202.11abgn Wlan + hluetooth PCI-E mind card
BCM943224PCIFRT2

FCC 15247

TE, h muode

f Meamurement Frequency Amp

Distance to Antenna
Fead Analyzer Feading
AF Antenna Factor
CL Cabla Loss

D Corr Distance Correct to 3 meters
Average Field Strength @ 3 m
Calmlated Peak Field Strenzth
High Pass Filter

dvg
Peak
HFF

Preamp Gain

Average Field Strength Limit
Peak Field Strength Limit
Margin vs. Averaze Linut
Margin vs. Peak Limit

£
GH=z

Dist
{m}

Read
dBuV

Amp
dB

D Coxr
dB

Flix
dB

Corr,
ABu'Viny

Margin
dB

Low Ch, 2411NMH=z

4.824

3.0

44,2

47.8

4.824

3.0

40.6

44.2

4.824

30

48.0

516

4.824

30

45,2

48.8

o ietimim

Mid Ch, 243TMIL

4.874

&0.1

4.874

4T.3

T.311

3.7

T.311

313

4.874

4.874

T.311

T.311

=i iim i i i
ol -HodL -H= L -H -]

Hizh CH,

4,914

4,914

T.386

T.386

4.9%4

4.9%4

T.386

=i imimim i
=L - -Ho -]

T.386

Rev. 4.1.2.7
Mote : Mo other emissions were detected above the system noise floor.
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

8.2.2. 802.11g MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Company MName: Project MNo.: Time & Date
Broadcorm 1013263 10:55:46 AM Jun 17, 2010

REF 110,000 ATTEM O dB MER 2,38980 GHz  63.02 dBhE
POS PE
LOG 10
dBef

RL
JFFSET
=21.50
L[]

START 2.21000 SHz STOR 2.29000 GHz
CCS RES BW 1 MHz WID By 1 MHz SWR 20,0000 msec

Test Iterm: g mode

Diescription: Low Ch, Horiz peak

LOW CHANNEL RESTRICTED, AVG, HORIZ

Company Nare: Project Mo.: Tirme & Date
Broadcom 1013263 15752 AM Jun 17, 2010

REF 110.000 ATTEMN O dB MR 2,39000 GHz 49.82 dBhE&

POS PK
LOG 10
dBf

RL
OFFSET
21.50

v =]

START 2.21000 GHz STOP 2.20000 GHz
CCS  RES BwW 1 MHz WID Bwy 10 Hz SWE 24,00 sec

Test Itern: g mode

Description: Low Ch, Horiz average
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Company Marme: Project Mo, Time & Date
Eroadcorm 101113263 10:55:46 AM Jun 17, 2010

REF 110.000 ATTEM O dBE MER 2.38980 GHz &3.02 dEhE
POS PK
LOs 10
dey

FL
OFFSET

=1.50
e

START 2.31000 GHz STOP 2,.39000 GHz
CCS  RES BW 1 MHz WID BV 1 M-z SWPR 20,0000 msec

Test Iterm: g mode

Description: Low Ch, Horiz peak

LOW CHANNEL RESTRICTED, AVG, VERT

Company Mame: Project Mo.: Time & Date
Broadcorm 1013263 10:57:52 AM Jun 17, 2010

REF 110,000 ATTEN O dB MKR 229000 GHz  49.82 dBWE
POS PK
LOG 10
def

RL
OFFSET
21.50
de
START 2.31000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID By 10 Hz SWP 24,00 sec

Test Itermn: g mode

Description: Low Ch, Horiz average
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

RESTRICTED BANDEDGE HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Comparny Mame: Project Mo.: Time & Date
Eroadcom 10112263 11:26:32 AM Jun 17, 2010

REF 110.000 ATTEM O dB MKR 2.48081 GHz 61,35 dBhE
pOs PK
LOG 10
de/f

RL
COFFSET

51.60
e
START 2.48350 GHz STOP 2.50000 GHz
CCS RES BW 1 MHz WID BV 1 MHz SWP 20,0000 msec

Test Item: g mode

Description: High Ch, horiz peak

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Company Name: Project Mo.: Time & Date
Broadcom 10013263 11:24:36 AM Jun 17, 2010

REF 110.000 ATTEMN O dB MER 2.48375 GHz 47,97 dBhE
POS PE
LOG 10
dBf

RL
OFFSET

=1.80
dB
START 2.48350 GHz STOP 2,50000 GHz
CCS  RES BWw 1 MHz WID BEv 10 Hz SR 5,00 sec

Test Itern: g mode

Description: High Ch, hotiz average
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

RESTRICTED BANDEDGE HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

Comparny Marme: Project Mo.: Time & Date
Broadcom 1013263 11:10:428 AM Jun 17, 2010

REF 110.000 ATTEMN O dB MKR 2.48350 GHz 66,45 cdBiE
POS PK | T

LOns 10
def

RFL
OFFSET

B1.80
e
START 2.45350 GHz STOP 2.50000 GHz
CCS  RES Bw 1 MHz WID EWY 1 MHz SWP 20,0000 rsec

Test [term: g mode

Description:high channel, vert peak

HIGH CHANNEL RESTRICTED, AVG, VERT

Carmpaty Mame: Project Mo.: Time & Date
Eroadcom 1013263 111154 AM Jun 21, 2010

REF 110.000 ATTEM O dB MKR 2.48350 GHz  51.84 dBis
POS PK T

LOG 10
dB/

RL
CFFSET

31.50
de
START 2.42350 GHz STOP 2,50000 GHz
CCS  RES BWW 1 MH:z WID BW 10 He SWP 5,00 sec

Test Item: g mode

Description:high channel, vert average
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010

IC: 4324A-BRCM1052

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurementi
Compliance Certification Services, Fremont Sm Chamber

Test Engr: Chin Pang

Date: 0&6/17/10

Project #: 10T13263

Company: Broadcom

FUT Description: 802.11abgn Wlan + hluetooth PCI-E nvini card
EUT BLN: BCM943224PCIEBT2

Test Targei: FCC 15247

Mode Oper: TX, g mode

f Meamrement Frequency Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters
Fead Analyzer Reading By Average Field Strength @ S m
AF Antenna Factor Peak  Caleulated Peak Fiald Strength
CL Cable Loss HFF  High Pass Filter

Average Field Strength Linut
Peak Field Strength Linut
Margin vs. hverage Limit
Margin vs. Peak Limit

Dist Amp D Corr Corr.
dB ABuVinx

Margin
dB

47T.5

34.0

43.0

302

it e

T e e e
Pl e e P e 1

4.924

T.386

T.386

4.9%4

4.9%4

T.386

T.386

i i e e
it i i e

Rev. 41.2.7
Mote: Mo other emissions were detected ahove the sysiem noise floor.
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

8.2.3. 802.11n HT20 MODE IN THE 2.4 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame: Project Mo.: Time & Date
Broadcom 10012263 1:23:48 PM Jun 18, 2010

REF 110.000 STTEM O dE MkR 2,329000 GHz 57,15 dBhE
pPOs PK
LOG 10
dejf

RL
COFFSET

31.50
de
START 2.21000 GHz STOP 2.39000 GHz
CCS  RES BW 1 MHz WID BWY 1 MHz SWP 20,0000 msec

Test Item: HT20

Description: Low channel, horiz peak

LOW CHANNEL RESTRICTED, AVG, HORIZ

Company Marme: Project MNo.: Time & Date
Broadcorm 1013263 1:36:25 PM Jun 18, 2010

REF 110.000 ATTEM O dB MER 2.29000 GHz  50.95 dBhE
POS PE
LOG 10
cBf

RL
OFFSET

21.50
de
START 221000 GHz STOP 2,29000 GHz
CCS  RES BwW 1 MHz VIO BWY 10 Hz SWR 24,00 sec

Test Iterm: HTZ20

Description: Low channel, horiz average
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REPORT NO: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

RESTRICTED BANDEDGE LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

Carmpary Marme:
Broadcorn

REF 110,000 |ATTEM O dB

Tirme & Date
1:41:47 PM Jun 18, 2010

MKR 2.39000 GHz 70,45 dELE

Projact MNo.:
10013263

POs PE
LOG 10

de/f

"

RL
OFFSET

31.50
=

START 2.31000 GHz
CCS RES BW 1 MHz

Test Itern: HTZ20

STOR 2.39000 GHz

WID BYY 1 MHz SWP 20,0000 msec

Description: Low channel, vert peak

LOW CHANNEL RESTRICTED, AVG, VERT

Campary Marme: Project Mo.: Time & Date

Broadcom 10U13263 1:40:16 PM Jun 12, 2010

REF 110.000

ATTEM O dB

MKR 2,39000 GHz 52,79 dERE

POS PK
LOG 10

ey

RL
OFFSET

31.50
dB

START 2.31000 GHz
CCS  RES BwW 1 MHz

Test Iterm: HT20

STOP 2.39000 GHz

WID B 10 Hz Swp 24,00 sec

Description: Low channel, wvert average
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

RESTRICTED BANDEDGE HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame: Project Mo.: Time & Date
Broadcom 10113263 2:10:04 PM Jun 18, 2010

REF 110,000 ATTEM O dB MER 2.48354 GHz 65.56 dERE
POS PE
LOG 10
dB/

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 Iterm: HTZ20

Description: High channel, horiz peak

HIGH CHANNEL RESTRICTED, AVG, HORIZ
Campary Marme: Project Mo.: Time & Date
Broadcom 10U13263 2:02:51 PM Jun 12, 2010

REF 110.000 ATTEM O dB MKR 2,48350 GHz 49,94 dELE
POS PK
LOG 10
ey

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 Iterm: HT20

Description: High channel, horiz average
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

RESTRICTED BANDEDGE HIGH CHANNEL, VERTICAL)

HIGHCHANNEL RESTRICTED, PEAK, VERT
Company Mame; Project Mo.: Time & Date
Eroadcom 10U13263 1:55:12 PM Jun 13, 2010

REF 110.000 STTEM O dB MKR 2.48486 GHz 66,62 dBhE
pos PK
LOG 10
dejf

RL
OFFSET

31.80
ob
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz WID BW 1 MHz SWP 20,0000 msec

Test Item: HTZ20

Description: High channel, vert peak

HIGH CHANNEL RESTRICTED, AVG, VERT

Carmpany Mame: Project Mo.: Time & Date
Eroadcom 10113263 L5712 PM Jun 12, 2010

REF 110.000 ATTEM O dB MKR 2.48358 GHz 51,48 dEWE
POS PE
LOG 10
dBf

RL
CFFSET

31.80
e
START 2.48350 GHz STOP 2.50000 GHz
CCS  RES BW 1 MHz VID BW 10 He SWP 5.00 sec

Test Item: HTZ20

Description: High channel, vert a average
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurementi
Compliance Certification Services, Fremont Sm Chamber

Test Engr: Chin Pang

Date: 06/18/10

Project #: 10T13263

Company: Broadcom

FUT Description: 802.11abgn Wlan + hluetooth PCI-E nvini card
EUT BLN: BCM943224PCIEBT2

Test Targei: FCC 15247

Meode Oper: $02.11n nvode { 200 CDDVSDM)

f Meamrement Frequency Amp  Preamp Gain Average Field Strength Linut
Diistance to Antenna D Corr Distance Correct to 3 meters Peak Field Strength Linut

Fead Analyzer Reading By Average Field Strength @ S m Margin vs. hverage Limit

AF Antenna Factor Peak  Caleulated Peak Fiald Strength Margin vs. Peak Limit

CL Cable Loss HFF  High Pass Filter

Dist Amp ;D Corr Corr. imit ;Margin
dB ABuVine dB

42.7
30.7
43.0
30.6

=i i

e R e Ha e e
-l - F - H -

el -Hed - M- Ho gl -

=fieiiim i

Rev. 41.2.7
Mote: Mo other emissions were detected ahove the sysiem noise floor.
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

8.2.4. 802.11a MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont S5m Chamber

Test Engr: Chin Pang

Date: 06:23/10

Project #: 10013263

Company: Broadcom

EUT Description: 301.11 abgn Wlan + Bluetooth PCI-E Mlind Card
FUT M/N: BCMY43224PCIFBT?

Teszt Target: FCC 15.247

Mode Oper: TX, 5.8 CHz legacy

f Meamrement Frequency Amp  Preamp Gain Averaze Field Strength Linut
Distance to dnterma D Corr Distance Correct to 3 meters Peak Field Strength Limit
Fead Analyzer Feading Avg Average Field Strength @ 3 m Margin ws. &verage Lot
Antenna Factor Peal  Calmulated Peak Field Strength Margin ws. Peal Limit
Cahle Loss HPFF  High Pass Filter

Read Amp (D Corxi Flir | Coxr. imit | Margin
dBuV [1i] dB 4B dBuVim dB

0.0 0T : 639
0.0 0T 49.5
0.0 0T 593
0.0 0T | 48.5

b -HodL -]

0.0 0T : 6L8
0.0 0T i 419
0.0 0T : 8.6
0.0 LN -

qimi=iel mimiedie

el -HogL - |

11.650
11.650
11.650
11.650

oimi=ti-

Rev. 4.1.2.7
MNote: Mo other emissions were detected above the sysiem noise floor.
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

8.2.5. 802.11n HT20 MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremoni Sm Chamber

Test Engr: Chin Pang

Date: 06/25/10

Project #: 10T113263

Company: Broadcom

FUT Description: 802.11 ahgn Wlan + Bluetooth PCI-E Mind Card
EUT MLN: BCM943224PCIFRT2

Test Target: FCC 15247

Mode Oper: TX, 5.8 GHz HT20

f Meamrement Frequency Amp  Preamp Gain Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters Peak Field Strength Limit
Fead Analyzer Eeading Loz Average Field Strength @ 3 m Margin vs. Averaze Linut
Antenna Factor Peak  Calmulated Peak Field Strength Margin vs. Peak Limit
Cable Loss HPFF  High FPass Filter

Read Amp ;D Corr; Flir i Corr. imit Margin
dBu¥V dB dB dB  dBuVim dB

43.7 E - 0.0 0.7 : 594
0.7 E - 0.0 0.7 : 464
40.3 . E =32, 0.0 0.7 : 565
8.0 E - 0.0 0.7 : 438

=i
o i i

it

Rev. 4.1.2.7
Mote: No other emissions were detected above the system noise floor.
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

8.2.6. 802.11n HT40 SISO MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurementi
Compliance Certification Services, Fremont Sm Chamber

Test Engr: Chin Pang

Date: 06/29/10

Project #: 10T13263

Company: Broadcom

FUT Description: £02.11 ahgn Wlan + Bluetooth PCI-E Mini Card
EUT BLN: BCMY43224PCIFBT2

Test Targei: FCC 15247

Meode Oper: TX, 5.8 CHz HT40 5150

f Meamrement Frequency Amp  Preamp Gain Average Field Strength Linut
Diistance to Antenna D Corr Distance Correct to 3 meters Peak Field Strength Linut

Fead Analyzer Reading By Average Field Strength @ S m Margin vs. hverage Limit

AF Antenna Factor Peak  Caleulated Peak Fiald Strength Margin vs. Peak Limit

CL Cable Loss HPF  High Pass Filter

f Dist | Eead Amp ;D Corr; Flir | Corr. imit Mlargin
GHz {m} | dBuV dB dB dB  ABuV/im dB

Low Ch, ST55MEz
11.510 A 8.7 E - 0.0 0.7 : 544
11.510 A 5.5 E - 0.0 0.7 : 412
11.510 A 357 . E =32, 0.0 0.7 : 514
11.510 A 3.5 E - 0.0 0.7 : 392

High Ch, 5T05MHz
11590 \ 38.4
11590 \ 8.3
11590 \ 38,1
11590 \ 1.6

Rev. 4.1.2.7
Mote: No other emissions were detected above the system noise floor.
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

8.2.7. 802.11n HT40 MODE IN THE 5.8 GHz BAND

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremwont 5m Chamber

Test Engr: Chin Pang

Date: 06/29/10

Project #: 10U13363

Company: Broadcom

EUT Description: £02.11 ahgn Wlan + Bluetooth PCI-E Mini Card
EUT BLN: BCM943114PCIER T2

Test Target: FCC 15247

Meode Oper: TX, 5.8 GCHz HT40 MINMO

f Measarement Frequency Amp  Freamp Gain Average Field Strength Linut
Distance to Antexna D Corr Distance Correct to 3 meters Pealk Field Strength Limit

Fead Analyzer Feading bz Average Field Strength @ 3 m Marzin ws. Average Limit

AF Antenna Factor Peak  Caleulated Peak Field Strength Margin vs. Peak Linut

CL Cable Loss HPF  High Pass Filter

f Dist | Read Amp Corr. imit :Margin
GHz {m} | dBuV dB ABuV/m dB
Low Ch, ST55MIHz
11.510 . 3n0 A - i A £4.7
11.510 . 6.0 . A R i A 417
11.510 . 335 . A R i A 49,2
11.510 . Il.3 . A R i A 3.5

High Ch, ST95MH=z
11.590 i 358

11.590 i 138
11.590 i 339
11.590 i Ir3

Rev. 4.1.2.7
Mote : Mo other emissions were detected above the system noise floor.
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

8.3. RECEIVER ABOVE 1 GHz

8.3.1. FOR 20 MHz BANDWIDTH IN THE 2.4 GHz BAND

High Frequency Measurement
Compliance Certification Services, Fremont 3m Chamber

Company: Broadcom

Project#: 10013263

Date: 06/21/10

Test Engineer: Chin Pang

Configuration: EUT / Test JIG / Laptop

Mode: Rx Mode_2.4GHz Band_20MHz Bandwidth

Test Equipment:

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

|TGIJ: S/N: 2238 @3m j ‘T31 HP 81498 - | j | j ‘R)( RSS 210 j

Hi Frequency Cables

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

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

RBW=1MHz , VBW=10Hz

f ist | Read Pli | Read Avg.. AF Amp D Cor i Peak Avg | PkLim i Avg Lim Pk Mar : Avg Mar Notes
GHz (1) dBuV dBuV dB/m dB dBuV/m | dBuV/m ; dBuVim | dBuV/im B dB (VH)
560 493 25.1 -380 45.7 390 54 -283 -150 v
520 370 256 . -378 425 275 54 315
02 383 278 -369 446 327 54 -204 -213
614 344 283 -363 T4 304 54 -16.6 -23.46
532 468 256 378 43.7 373 54 -303 -16.7
ElE] 330 26.1 -376 420 245 54 -320 -205
3.0 362 283 -363 530 321 54 -20.1

were detected ahove system noise floor

Measurement Frequency Amp  Preamp Gain Avg Lim  Average Field Strength Limit
Distance to Antenna D Corr Dustance Cotrect to 3 meters Pl Lim  Peak Field Strength Lirot
Lnalyzer Reading Awg  Average Field Strength @ 3m Avg Mar Margm vs. Average Lirmt
Antenna Factor Peak  Calculated Peak Field Strength Pl Mar Margin vs. Peak Limit

Cable Loss HPF  High Pass Filter
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

8.3.2. FOR 20 MHz BANDWIDTH IN THE 5.8 GHz BAND

High Frequency Measurement
Comphance Certification Services, Fremont 3m Chamber

Company: Broadcom

Project #: 10U13263

Date: 06/24/10

Test Engineer: Chin Pang

Confignration: EUT / Test JIG / Laptop

Mode: Rx Mede_5.8 GHz Band_20MHz Bandwidth

Test Equipment:

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

|TGO:S"N:2238(€:‘-3|11 j |T34 HP 8449B - | j | j ‘ RX RSS 210 j

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

3" cable 22807700 - 12" cable 22807600 - ‘20'c-.1lrle22807500 j ‘ j ‘ | Average Measurements
RBW=IMHz , VEW=10Hz

Dist : Read Pk i Read Ave.! AF | CL | Amp D Corr 1+ Peak Ave : PkLim AvgLim Aveg Mar Notes
dBuV dBuV dB/m dB dBuV/m | dBuV/m | dBuV/in | dBuVim 4B {V/H)
565 372 248 -38.1 456 263 - 277 ¥
549 s0.1 256 -378 454 40.6
4.0 352 26.1 -3746 455 26.7
620 405 283 -363 580 365
523 330 248 -38.1 414 27.1
0.0 443 256 -378 405 3438
500 365 258 -37.7 409 274
575 363 283 -363 534 a2

o

d ahove sysiem noise floor

f Ieasurement Frequency Amp  Preamp Gan LvgLim  Average Field Strength Lirmut
Dist  Distance to Antenna D Cotr Distance Correct to 3 meters Pk Lim  Peak Field Strength Limit
Fead Analyzer Reading Lwg Awerage Field Strength @ 3m Lvg Mar Margm s, Average Limmt
AF  Anterma 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: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

8.3.3. FOR 40 MHz BANDWIDTH IN THE 5.8 GHz BAND

High Frequency Measurement
Comphance Certification Services, Fremont 3m Chamber

Company: Broadcom

Project #: 10U13263

Date: 06/24/10

Test Engineer: Chin Pang

Confignration: EUT / Test JIG / Laptop

Mode: Rx Mode_5.8 GHz Band_40MHz Bandwidth

Test Equipment:

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

|TGI]:S"N:2238-3§‘-3|11 j |T34 HP 8449B - | j | j ‘ RX RSS 210 j

Hi Frequency Cables

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

‘S-CnbleZZBﬂTYDD j ‘12-.;-.‘|,|e 22807600 j ‘20'.:-.1|.|e22307500 j ‘ j ‘ .| Average Measurements

RBW=1MHz , VEW=10Hz

Read Pk i Read Avg.: AF Amp D Cor r i Peak Avg | PkLim  AvgLim: Pk Mar : Avg Mar Notes
dBuV dBuV dB/m (B dBuV/m | dBuV/m : dBuV/m | dBuV/m (B dB (VH)
6.0 512 2548 -378 46.6 418 274 -122
55.1 363 26.1 -376 46.6 278 274 -26.2
63.1 414 283 -363 50.1 aTh -149 -16.4
534 39.1 248 -38.1 426 283 -314 -25.7
51.1 454 2546 -378 41.7 36.0 -323 -18.0
586 374 83 -363 54.6 334 -10.4 -20.6

d ahove system noise floor

f Measurement Frequency Amp Preamp Gain AvgLim  Average Field Strength Lirnit
Dist  Distance to Antenna D Corr Distance Correct to 3 meters PkIlinm Peak Field Strength Limit
Bead Analyzer Eeading bwg Average Field Strength @ 3 m Lyg War Margin v, Average Litnut
AF  Antenna Factor Peakk  Calculated Peak Field Strength Pl Mar MMargin vs. Peak Limit

CL  Cable Loss HPF  High Pass Filter
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

8.4. WORST-CASE BELOW 1 GHz

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

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

Chin Pang

06/21/10

10013263

Broadcom

£02.11abgn Wlan + Bluetooth PCI-E mind card
BCM43224PCIEBT2

FCC 1B

1. 4CHz, TX (Worst Casze)

Meamrement Frequency  Amp  Preamp Gain Margin  Margin vs. Limit

Distance to Antenna D Corr Distance Conect to 3 meters
Analyzer Feading Filter  Filter Insert Loss

Antenna Factor Corr.  Caleulated Field Strength
Cahle Loss Limit  Field Strength Limit

Read Amp Corr.
dB dBuYim

353
38.7
38.5
38.7
372
354
398
40.1
39
3.7

o= == e H T
poH T H-H-H-H - HCH -
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

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: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

6 WORST EMISSIONS

CONDUCTED EMISSIONS DATA (115VAC 60Hz)

Freq. Reading Closs | Limit EN B Margin Remark

(MHz) | PK (dBuV)| QP (dBuV) [AV (dBuV)| (dB) QP AV |QP (dB)|AV (dB)] L1/L2
0.19 52.23 -- 38.55 0.00 63.91 5391 -11.68 | -15.36 L1
0.59 35.27 - 30.22 0.00 56.00 46.00 -20.73 | -15.78 L1
1.52 32.77 -- 29.47 0.00 56.00 46.00 -23.23 | -16.53 L1
0.19 51.53 - 38.25 0.00 63.91 53.91 -12.38 | -15.66 L2
0.58 35.07 -- 31.50 0.00 56.00 46.00 -20.93 | -14.50 L2
1.52 33.50 - 29.38 0.00 56.00 46.00 -22.50 | -16.62 L2
6 Worst Data
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

LINE 1 RESULTS

CUMH_chE Compliance Certification Services

R T 47173 Benicia Strest
HEL AT RO BT Framont, CA 94538
U LG, T i X
Tel: (510} 771-1000
Fax: (510} &8l-08358

Datag: 7 Filef: 10U132&82.EMI Cate: 06-21-2010 Tima: 13:21:45
Lavd (dRu)

g e CISPA c:liss B
i _ AVERAGE

L1

g 1502

(Line Comnduaticng
Trace: S Raf Trace:

Condition: CISPR CLASS-B

Test Cperator: : Chin Pang

Project #: : 1aU13283

Company : : Broadcom

EUT Dezgcripticon:: 802.11 abgn Wlan + Blustoocth BPCI-E
: Mini card

Model : BCMS431224PCIEBTZ

Configuraticon: : EUT and Laptop

Mode - : TE Worst Cass

Targat: : FOZ Class B

Voltagea: : 115VAC SOHE
: Line 1: QF (Elue), Average (Green}
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

LINE 2 RESULTS

Compliance Certification sServices
47173 EBenicia Strest
PR AT R Framont, CA 24538
L LSRN r 1
Tel: (E10) 771-1000
Fax: (510} s&l-0858

¢ 100122632 EMI Date: 0&8-21-2010 Tim=: 13:30:51

CISPR ELifﬁ B
AVERAGE

i Wn

0.150.2 s

-10

{Line Comduativoy
Trace: 12 Raf Trace:

Condition: CISPR CLASS-BE

Test COperator: : Chin Pang

Projaect #: : 1OUl3ze3

Company : : Broadcoom

EUT Degcription:: 802.11 abgn Wlan + Blustooth BCI-E
: Mini Card

Model - : BCM2432Z24FPCIEEBTZ

Configuration: : EUT and Laptop

Mode - : T Worst Case

Target: : F2Z Clas=s E

Voltaga: : 115VAC GOHE
: Line z: QF (EBlue), Average (Green)
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

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: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

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.

Notes: 1. Frequency, £, is in MHz. j

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

3. A magnetic field strength of | A/m corresponds to 1.257 microtesla (u'T)
or 12,57 milligauss imG ).
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REPORT NO: 10U13263-1A DATE: AUGUST 20, 2010
FCC ID: QDS-BRCM1052 IC: 4324A-BRCM1052

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: 10U13263-1A
FCC ID: QDS-BRCM1052

DATE: AUGUST 20, 2010
IC: 4324A-BRCM1052

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
(MHz) (m) (dBm) (dBi) (W/im~2) | (mW/cm*2)
2400 to 2483.5 MHz Authorized Band
2412 - 2462 b-mode Legacy 0.20 23.00 5.98 1.57 0.157
2412 - 2462 g-mode Legacy 0.20 24.20 5.98 2.07 0.207
2412 - 2462 HT20 0.20 26.40 7.93 5.39 0.539
5725 to 5850 MHz Authorized Band
5745 - 5825 a-mode Legacy 0.20 22.00 6.28 1.34 0.134
5745 - 5825 HT20 0.20 24.40 8.65 4.02 0.402
5755 - 5795 HT40 SISO 0.20 22.60 6.28 1.54 0.154
5755 - 5795 HT40 0.20 23.83 8.65 3.52 0.352
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