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1. ATTESTATION OF TEST RESULTS

COMPANY NAME: BROADCOM CORPORATION
190 MATHILDA PLACE
SUNNYVALE, CA 94086, U.S.A.

EUT DESCRIPTION: WIRELESS COMMUNICATION DEVICE
MODEL. BCM94319SDHMB
SERIAL NUMBER: 005
DATE TESTED: MARCH 14 to 18, 2011
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

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

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

Approved & Released For UL CCS By: Tested By:

THU CHAN DAVID GARCIA
ENGINEERING MANAGER EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2009,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

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

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

4. CALIBRATION AND UNCERTAINTY
41. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION
Where relevant, the following sample calculation is provided:

Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)

36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

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

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

5.1. DESCRIPTION OF EUT

The EUT is a wireless communication device

The radio module is manufactured by Broadcom.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mW)
2412 - 2462 802.11b 24.87 306.90
2412 - 2462 802.11g 27.29 535.80
2412 - 2462 802.11n HT20 SISO Cowered by testing to 11g Legacy
2422 - 2452 802.11n HT40 SISO 24.05 254.10

5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an 802.11bgn WLAN antenna, with a maximum gain of 3.9dBi.

5.4. SOFTWARE AND FIRMWARE

The EUT driver software installed in the laptop during testing was BROADCOM, rev.
5.100.119.11.

The test utility software used during testing was wl tool BCM4319SDHMB, rev. 5.100.119.11

5.5. NUMBER OF TRANSMIT CHAINS

Selected measurements were performed only on the main chain for 802.11b, 11g & 11n HT40
SISO modes, with highest gain of 3.9dBi.
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5.6. WORST-CASE CONFIGURATION AND MODE

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

802.11b Mode (20 MHz BW operation): 1 Mbps, CCK.
802.11g Mode (20 MHz BW operation): 6 Mbps, OFDM.
802.11n HT40 SISO Mode (40 MHz BW operation): 13.5 Mbps (MCS 0), OFDM.

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
11g mode, mid channel.

For Radiated Band Edge measurements preliminary testing showed that the worst case was
horizontal polarization, so final measurements were performed with horizontal polarization.
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5.7.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

PERIPHERAL SUPPORT EQUIPMENT LIST
Description Manufracture Model Serial Number FCCID
Laptop Dell PP27L DP3L9K1 DoC
AC Adapter Dell SAQ0PE3-00 CN-OWTCQOV-48661-07J-GT9B-A00 |DoC
Adapter Board AzureWave [1124 TEST BOARD I3 |063EB N/A
/0 CABLES
1/0 CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 1 UsS 115V Shielded 1.5m NA
2 DC 1 DC Un-shielded [1.5m Ferrite at laptop's end
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SETUP DIAGRAM

————————
Converter

Board

AC Adapter

AC Mains

TEST SETUP

The EUT was tested as an external module that was installed in a converter board connected to
the SD port of a host Laptop PC.
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6. TEST AND MEASUREMENT EQUIPMENT

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

TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C00996 10/29/11
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01171 07/14/11
Antenna, Horn, 18 GHz EMCO 3115 C00872 07/29/11
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00980 07/29/11
Preamplifier, 1300 MHz Agilent / HP 8447D C00778 01/26/12
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 08/04/11
Peak Power Meter Agilent / HP E9327A C00964 12/04/11
Peak Power Sensor Agilent / HP E4416A C00963 12/04/11
EMI Receiver, 6.5 GHz Agilent / HP 8546A 1963 08/19/11
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRM50702 N02685 CNR
LISN, 30 MHz FCC LISN-50/250-25-2 N02625 05/06/12
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 05/06/11
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7. ANTENNA PORT TEST RESULTS

7.1.

802.11b MODE IN THE 2.4 GHz BAND

7.1.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

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

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2412 7.58 0.5
Middle 2437 7.58 0.5
High 2462 7.58 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

- Agilent 003417 Mar 17, 201 R T

Frag/Channel

A Mkrl 7.58 MHz Centor F
} enter Freq
lejﬁl dBm Atten 20 dB 0.13 dB 5 41500000 GHz
Start Freq
238700000 GHz
Stop Freq
2.43700000 GHz

CF Step
5.00000000 fWHz
Auto Man|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp on O

Center 2.412 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms {601 pts)
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6 dB BANDWIDTH MID CH

4 Agilent 04:0237 Mar 17, 2011 R T |Freg/Channel
& Mlkrl 758 MHz

Center Freq
Ref 20 dB Atten 20 dB 1.18 dB
Pok en 2 43700000 GHz

Log B
10 Start Freqg
dB/ 241200000 GHz
Offst

1

dB Stop Freg
ol 246200000 GHz

8.7
dBm

CF Step

5.00000000 MHz
LgAv Auto Ma

vl s2 Freq Offset

53 FC 0.00000000 Hz

e(f): )

ETun Signal Track

S On off
wp

Center 2.437 00 GHz Span 50 MHz ‘

#Hes BW 100 kHz #WBW 300 kHz #Sweep 100 ms H01 pts)
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6 dB BANDWIDTH HIGH CH

W Agilenf 03:53:04 Mar 17, 2011

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

A Mkr1 758 MHz
0.71 dB

#Peak

Center Freq

2 46200000 GHz
Start Freq

2 43700000 GHz
Stop Freq

2 48700000 GHz

a.

Auto Ilan

CF Step
00000000 MHz

Freq Offset
0.00000000 Hz

Swp

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

Span 50 MHz
#Sweep 100 ms {601 pts)

On

—

Signal Track
Off
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7.1.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2412 11.6511
Middle 2437 12.511
High 2462 12.446
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99% BANDWIDTH

99% BANDWIDTH LOW CH
i Agilent 07:04:35 Mar 17,2011 R T |FrequhanneI |

' ]
ChFreq  2.412 GHz Tig Free || , Senter Freg

2.41200000 GHz
Occupied Bandwidth I |

Start Freq
237200000 GHz

Ref 20 dBm Atten 20 dB
#Samp

Stop Freq
2.45200000 GHz

CF Step
5.00000000 MHz
Auto Man|

| | Freq Offset
Center 2.412 00 GHz Span 80 MHz || 000000000 Hz

#Res BW 130 kHz #WVBW 390 kHz #Sweep 100 ms {B01 pts)

i i Signal Track
Occupied Bandwidth OccBW % Pwr 99.00% [lon of
11.6511 MHz xdB 2600 9B

Transmit Freq Error 1.272 MHz
 dB Bandwidth 14.530 MHz*
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99% BANDWIDTH MID CH

H Agilent 07

05:53 Mar 17, 2011

R T |FrquChanneI |

Ch

Freg 2437 GHz

Occupied Bandwidth

Trig  Free

Center Freq
243700000 GHz

Ref 20 dBm
#Samp)

Atten 20 dB

239700000 GHz

Start Freqg

247700000 GHz

Stop Freg

Auto

Center 2.437 00
#Hes BW 130 kH

GHz

5.00000000 MHz

I | Freq Offset
Span 80 MHz 0.00000000 Hz

z #VBW 390 kHz #Sweep 100 ms (601 pts)

CF Step

UL

Occupied

% dB Bandwidth

Bandwidth
12.5110 MHz

Transmit Freg Errar 1.333 MHz

16.045 MHz*

Occ BW % Puwr 99.00 %
»dB  -25.00dB

On

Signal Track

Off
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99% BANDWIDTH HIGH CH

i+ Agilent 07:06:59 Mar 17, 2011 R T |FrequhanneI |
| I
Ch Freqg 2.462 GHz Trig  Free 2 %ggégggéeHi

Occupied Bandwidth I

| Start Freq
242200000 GHz

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
240200000 GHz

CF Step
5.00000000 hMHz
uto

]| ] Freq Offset
Center 2.462 00 GHz Span 80 MHz || 000000000 Hz
#Res BW 130 kHz #WVBW 390 kHz #Sweep 100 ms {B01 pts)

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

12.4460 MHz xdB  -26.00dB

Transmit Freq Error 1.512 MHz
 dB Bandwidth 17.369 MHz*
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7.1.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)

IC RSS-210 A8.4

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

TEST PROCEDURE

Peak power is measured using the Channel bandwidth Alternative peak output power procedure
specified in "TCB Training for Devices covered under Scopes A1 - A4" by Joe Dichoso, May

2003.
RESULTS
Channel | Frequency Peak Power Attenuator and Output Limit Margin
Reading Cable Offset Power
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2412 12.59 11 23.59 30 -6.41
Middle 2437 13.4 11 24.40 30 -5.60
High 2462 13.87 11 24.87 30 -5.13
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7.1.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

IC RSS-210 A8.2 (b)

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

TEST PROCEDURE

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

RESULTS
Channel | Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 1.12 8 -6.88
Middle 2437 0.40 8 -7.60
High 2462 1.72 8 -6.28
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

POWER SPECTRAL DENSITY

PSD LOW CH

i Agilent 00:45:16 Mar 17,201 F T |Freg/Channel

Project: Mkr1 2.414 798 3 GHz Conter F
enter Fred
Ref 20 dBm Atten 20 dB 1.12 dBm 2 41490000 GHz

#Peak

Start Freq
241475000 GHz
Stop Freq
2.41505000 5Hz

CF Step
30.0000000 kHz
Auto Man|

Freq Offset
0.00000000 Hz

=50k Signal Track
Swp on O

Center 2.414 900 0 GHz Span 300 kHz | ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

PSD MID CH

4 Agilent 03:37:37 Mar 17, 2011 R T |Freg/Channel

Mic1 2.440 573 6 GHz Contor T
efter ~req

Ref 20 dB Atten 20 dB 0.40 dB

Peak en M| 2 44055000 GHz

Log

10 Start Freqg
dB/ 244040000 GHz
Ofist

1
dB Stop Freg

ol 244070000 GHz
8.0
dBm CF Step
30.0000000 kHz

uto UL

Lghv

w1 52 Freq Offset
53 F5 0.00000000 Hz

e(f): )
50k Signal Track
On off

Swp

Center 2.440 550 0 GHz Span 300 kHz
#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

PSD HIGH CH

i Agilent 04:11:20 Mar 17, 201 F T |Freg/Channel

Mkr1 2.463 801 2 GHz Centor F
enter Freq
Eglga dBm Atten 20 dB 1.72 dBm ‘ 5 AE3EE000 GHz
1 Start Freq
. 9§ 246350000 GHz
Stop Freq
2.46380000 GHz

CF Step
30.0000000 kHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Center 2.463 650 0 GHz Span 300 kHz | ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)

Page 24 of 95
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.




REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

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.

Page 25 of 95

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

i Agilent 01:19:56 Mar 17,2011 F T |Freg/Channel

Mkr1 2.414 08 GHz Center F

Ref 20 dBm Atten 20 dB 13.36 dBm enter Freq

#Peak T 2.40000000 GHz
Log ?

10 Start Freg

2.37500000 GHz

Stop Freq

242600000 GHz

CF Step
5.00000000 fWHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.400 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

LOW CH SPURIOUS

4 Agilent 01:21:24 Mar 17, 2011 R T Marker

Mie3 7.224 GHz
Ref 20 dBm Atten 20 dB 46.17 dBm || SelectMarker

#Peak 1 2 3 4
Log
10 Marker Trace

dB/ 19,
Offst

1"
dB Readout ||

o Fregquency
5.6
dBm Marker Table

Lghv i On of

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) Warker All Off
Marker Trace X iz Amplitude
1 [4)] 445 hHz -50.70 dBm
2 [4)] 4.834 GHz -45.62 dBm
3 [4)] 7.224 GHz -46.17 dBm

Page 27 of 95

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

i Agilent 03:48:08 Mar 17,201 F T |Freg/Channel

Mkr1 2.439 50 GHz Corter E
enter Freq
Egiga dBm Atten 20 dB W73 dBm | 5 1700000 GHz
Start Freq
241200000 GHz
Stop Freq
2 45200000 GHz

CF Step
5.00000000 fWHz
Auto Man|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp on O

Center 2.437 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

MID CH SPURIOUS

4 Agilent 03:49:05 Mar 17, 201 R T Marker

Mie3 7.302 GHz
Ref 20 dBm Atten 20 dB 4302 dBm || SelectMarker

#Peak 1 2 3 4
Log
10 Marker Trace

dB/ 19,
Offst

1"
dB Readout ||

ol Fregquency
5.3
dBm S Marker Table

LA On Off

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) Warker All Off
Marker Trace X iz Amplitude
1 [4)] 471 bHz -49.1% dBm
2 [4)] 4.886 FHz -44.52 dBm
3 [4)] 7.302 GHz -43.02 dBm
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

i Agilent 04:13:14 Mar 17,201 F T |Freg/Channel

Mkt 246450 GHz [
enter Freq
Ref 20 dBim | Atten 20 dB 1329 dBm | sga50000 GHz

o

Start Freq
245850000 GHz
Stop Freq
250850000 GHz

CF Step
5.00000000 fWHz
Auto Man|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp on O

Center 2.483 50 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

HIGH CH SPURIOUS

4 Agilent 04:14:22 Mar 17, 201 R T Marker

MieZ 4.912 GHz
Ref 20 dBm Atten 20 dB 45.15 dBm || SelectMarker

#Peak 1 2 3 4
Log
10 Marker Trace

dB/ 19,
Offst

1"
dB Readout ||

ol Fregquency
5.8 "

dBm Marker Table
LA On Off

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (1001 pts) Warker All Off
Marker Trace X iz Amplitude
1 [4)] 497 hiHz -60.52 dBm
2 [4)] 4912 GHz -45.15 dBm
3 [4)] 7.380 GHz -43.83 dBm
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

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 Power
(MHz) (dBm)
Low 2412 14.50
Middle 2437 19.50
High 2462 16.00

Page 32 of 95

COMPLIANCE CERTIFICATION SERVICES (UL CCS)
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000
This report shall not be reproduced except in full, without the written approval of UL CCS.

FORM NO: CCSUP4701D
FAX: (510) 661-0888



REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

- Agilent 042226 Mar 17, 201 R T

Frag/Channel

& Mkrl 15.25 MHz Centor F
enter Freq
lejﬁl dBm Atten 20 dB 0.03 dB 5 41500000 GHz
Start Freq
238700000 GHz
Stop Freq
2.43700000 GHz

CF Step
5.00000000 fWHz
Auto Man|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp on O

Center 2.412 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

6 dB BANDWIDTH MID CH

4 Agilent 04:35:46 Mar 17, 2011 R T |Freg/Channel

A Mkrl 1508 MHz

Center Freq
Ref 20 dB Atten 20 dB 143 dB
Pok en 2 43700000 GHz

Lug 18

10 i Start Freg
dB/ 241200000 GHz

Offst
1"

dB Stop Freq
246200000 GHz

DI .
5.0
dBm CF Step

Al 500000000 MHz

Lghv

vl s2 Freq Offset
53 FC 0.00000000 Hz

e(f): )
ETun Signal Track
On off

Swp

Center 2.437 00 GHz Span 50 MHz
#Hes BW 100 kHz #WBW 300 kHz #Sweep 100 ms H01 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011

FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

6 dB BANDWIDTH HIGH CH

- Agilent 05:07:36 Mar 17, 2011 R T

Frag/Channel

& Mkrl 1517 MHz Centor F

enter Freq

2;;:8 dBm Atten 20 dB 261 dB 5 45900000 GHz

pA Start Freq

2 43700000 GHz

Stop Freq

2 48700000 GHz
CF Step

7l 5.00000000 MHz
Auto Man|

Freq Offset

0.00000000 Hz

Signal Track
Swp on O

Center 2.462 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011

FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

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 16.5798
Middle 2437 16.5276
High 2462 16.4437
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

99% BANDWIDTH

99% BANDWIDTH LOW CH

W Agilent 07:10:56 Mar 17, 2011

R T |FrequhanneI |

Ch Freq 2.412 GHz

Center Freq

Free |l 5 41200000 GHz

Trig

Occupied Bandwidth

| Start Freq

Ref 20 dBm Atten 20 dB

237200000 GHz

#Samp

Stop Freq

2.45200000 GHz

Loy

10

CF Step

§.00000000 MHz
]

to

Freq Offset

Center 2.412 00 GHz

#Res BW 180 kHz #VBW 560 kHz

#Sweep 100 ms {B01 pts)

Span 80 MHz 0.00000000 Hz

Occ BYY % Puwr
¥ dB

Occupied Bandwidth
16.5798 MHz

116.853 kHz
21.170 MHz"

Transmit Freq Error
¥ dB Bandwidth

Signal Track
99.00 % off

-26.00 dB

On
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

99% BANDWIDTH MID CH

4 Agilent 07:1220 Mar 17, 2011

R T |FrquChanneI |
l

ChFreq 2437 GHz g Free || , Gonter Freq

243700000 GHz
Occupied Bandwidth I |

| Start Freqg
239700000 GHz

Ref 20 dBm Atten 20 dB
#Samp)

Stop Freg
247700000 GHz

CF Step
8.00000000 MHz
i || ] JET

Freq Offset
Center 2.437 00 GHz 0.00000000 Hz

Span 80 MHz
#Res BW 180 kHz #VBW 560 kHz #Sweep 100 ms (601 pts)
; - Signal Track
Occupied Bandwidth Oce BW % Pwr 99.00 % |[[on o
16.56276 MHz x»dB  -25.00 dB

Transmit Freg Errar -15.055 kHz
i dB Bandwidth 33.289 MHz*
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011

FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

99% BANDWIDTH HIGH CH

W Agilent 07:13:16

Mar 17, 2011

|FrequhanneI |

Ch Freq

2.462 GHz

Occupied Bandwidth

RT
Trig  Free
|

I Center Freq
2 46200000 GHz

Ref 20 dBm

Atten 20 dB

| Start Freq
242200000 GHz

#Samp

4

Stop Freq
240200000 GHz

CF Step

§.00000000 MHz

T (=t

Ilan|

Freq Offset

Center 2.462 00 GHz
#Res BW 180 kHz

#VBW 560 kHz

Span 80 MHz
#Sweep 100 ms {B01 pts)

0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

16.4437 MHz

37.028 kHz
23.145 MHz"

Occ BYY % Puwr
¥ dB

95.00 %
-26.00 dB

Signal Track

On Off
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

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

Peak power is measured using the Channel bandwidth Alternative peak output power procedure
specified in "TCB Training for Devices covered under Scopes A1 - A4" by Joe Dichoso, May

2003.
RESULTS
Channel Frequency Peak Power Attenuator and Output Limit Margin
Reading Cable Offset Power
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2412 11.27 11 22.27 30 -7.73
Middle 2437 16.29 11 27.29 30 -2.71
High 2462 12.54 11 23.54 30 -6.46
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011

FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

7.2.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

IC RSS-210 A8.2 (b)

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

TEST PROCEDURE

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

RESULTS
Channel | Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2412 -2.80 8 -10.80
Middle 2437 -3.33 8 -11.33
High 2462 -2.93 8 -10.93
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

POWER SPECTRAL DENSITY

PSD LOW CH

i Agilent 04:34:00 Mar 17,2011 F T |Freg/Channel

Mkr1 2.414 939 1 GHz Centor F
enter Freq
Eglga dBm Atten 20 dB -2.80 dBm 5 41455000 GHz
Start Freq
2 41470000 GHz
Stop Freq
2 415800000 GHz

CF Step
30.0000000 kHz
Auto Man|

Freq Offset
0.00000000 Hz

=50k Signal Track
Swp on O

Center 2.414 850 0 GHz Span 300 kHz | ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

PSD MID CH

4 Agilent 04:4526 Mar 17, 2011 R T |Freg/Channel

Mic1 2.435 768 6 GHz Contor T
efter ~req

Ref 20 dB Atten 20 dB 333 dB

Peak en M 2 43575000 GHz

Log

10 Start Freqg
dB/ 2 43560000 GHz
Ofist

1
dB Stop Freg

ol 243590000 GHz
8.0
dBm CF Step
30.0000000 kHz

uto UL

Lghv

w1 52 Freq Offset
53 F5 0.00000000 Hz

e(f): )
50k Signal Track
On off

Swp

Center 2.435 750 0 GHz Span 300 kHz
#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

PSD HIGH CH

i Agilent 05:16:14 Mar 17, 2011 F T |Freg/Channel

Mkr1 2.461 0910 GHz Centor F
enter Freq
Eglga dBm Atten 20 dB -2.93 dBm 2 45110000 GHz
Start Freq
246095000 GHz
Stop Freq
2.46125000 GHz

CF Step
30.0000000 kHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
Swp on O

Center 2.461 100 0 GHz Span 300 kHz | ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

7.2.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

IC RSS-210 A8.5

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

TEST PROCEDURE

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

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

i Agilent 04:34:33 Mar 17,201 F T |Freg/Channel

Mkr1 2.410 75 GHz Center F

enter Freq

Ref 20 dBm Atten 20 dB 10.76 dBm ||, 10000000 GHz
#Peak

Loy

10 Start Freq

237500000 GHz

Stop Freq

242500000 GHz

CF Step
5.00000000 fWHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Center 2.400 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

LOW CH SPURIOUS

4 Agilent 04:35:55 Mar 17, 201 R T Marker

Mkr2 7.224 GHz
Ref 20 dBm Atten 20 dB 5139 dBm || SelectMarker
#Peak 1 2 3 4
Log
10 Marker Trace
dB/ Auta 1 2 3
Offst
1"
dB Readout ||
] Frequency

92 .
dBm ety Warker Table
LA On Off

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

Marker Trace X iz Amplitude
1 [4)] 4,834 GHz -54.17 dBm
2 [4)] 7.224 GHz -51.20 dBm
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

i Agilent 04:45:56 Mar 17, 2011 F T |Freg/Channel

Mkr1 2.438 25 GHz Corter E
enter Freq
Egiga dBm Atten 20 dB 1186 dBm |l - 15700000 GHz
Start Freq
241200000 GHz
Stop Freq
2 45200000 GHz

CF Step
5.00000000 fWHz
Auto Man|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp on O

Center 2.437 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

MID CH SPURIOUS

4 Agilent 0d4:45:44 Mar 17, 201 R T Marker

MiiZ 7.302 GHz
Ref 20 dBm Atten 20 dB 49.93 dBm || Select Marker

#Peak 1 2 3 4
Log
10 Marker Trace

dB/ 19,
Offst

1"
dB Readout ||

ol Fregquency
8.1
dBm kit Warker Table

Lghv | On Off

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

Marker Trace X iz Amplitude
1 [4)] 4,886 GHz -54.56 dBm
2 [4)] 7.302 &Hz -40.92 dBm
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

i Agilent 05:16:35 Mar 17,2011 F T |Freg/Channel

Mkr1 2.464 50 GHz Corter E
enter Freq
Egiga dBm Atten 20 dB N0 dBm | 5 15350000 GHz
Start Freq
2 45850000 GHz
Stop Freq
250850000 GHz

CF Step
5.00000000 fWHz
Auto Man|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp on O

Center 2.483 50 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

HIGH CH SPURIOUS

4 Agilent 05:17:28 Mar 17, 2011 R T Marker

Mi:Z 7.360 GHz
Ref 20 dBm Atten 20 dB 4858 dBm || Select Marker

#Peak 1 2 3 4
Log
10 Marker Trace

dB/ 19,
Offst

1"
dB Readout ||

ol Fregquency
8.1
dBm e Marker Table
LA On Off

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

Marker Trace X iz Amplitude
1 [4)] 4.912 GHz -55.31 dBm
2 [4)] 7.280 GHz -42.52 dBm
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011

FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

7.3.

802.11n HT40 SISO MODE IN THE 2.4 GHz BAND

7.3.1. 6 dB BANDWIDTH

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

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

TEST PROCEDURE

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

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

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2422 31.2 0.5
Middle 2437 34.93 0.5
High 2452 34.93 0.5

Page 52 of 95

COMPLIANCE CERTIFICATION SERVICES (UL CCS)
47173 BENICIA STREET, FREMONT, CA 94538, USA

TEL: (510) 771-1000

FORM NO: CCSUP4701D
FAX: (510) 661-0888

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



REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH

i Agilent 05:38:07 Mar 17, 2011 F T |Freg/Channel

& Mkrl 31.20 MHz Centor F
§ enter Freq
lejﬁl dBm Atten 20 dB 0.10 dB 2 49900000 GHz
Start Freq
238200000 GHz
Stop Freq
2.46200000 GHz

CF Step
11 5.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp on O

Center 2.422 00 GHz Span 80 MHz ‘
#Res BW 100 kHz #WBW 300 kHz #Sweep 100 ms {601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

6 dB BANDWIDTH MID CH

4 Agilent 05:54:02 Mar 17, 2011 R T |Freg/Channel

A Mkrl 34,53 MHz

Center Freq
Ref 20 dB Atten 20 dB 024 dB
Pok en 2 43700000 GHz

Log

10 Start Freqg
dB/ 239700000 GHz

Offst
1"

dB Stop Freq
247700000 GHz

DI
0.1
dBm 1 CF Step

8.00000000 MHz
Lghv

vl s2 Freq Offset
53 FC 0.00000000 Hz

e(f): )
ETun Signal Track
On off

Swp

Center 2.437 00 GHz Span 80 MHz
#Hes BW 100 kHz #WBW 300 kHz #Sweep 100 ms H01 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

6 dB BANDWIDTH HIGH CH

W Agilent 06:13:06 Mar 17, 2011

R T

Frag/Channel

Ref 20 dBm Atten 20 dB

A Mkrl 34,93 MHz
-0.40 dB

#Peak

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

g.

Auto Ilan

CF Step
00000000 MHz

Freq Offset
0.00000000 Hz

Swp

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

Span 80 MHz
#Sweep 100 ms {601 pts)

On

—

Signal Track
Off
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011

FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

7.3.2. 99% BANDWIDTH

LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2422 35.4328
Middle 2437 35.5454
High 2452 35.1016
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

99% BANDWIDTH

99% BANDWIDTH LOW CH

- Agilent 07:33:54 Mar 17, 2011 R T |FrequhanneI |
[ I

Ch Freq 2.422 GHz Trig  Free
Occupied Bandwidth I

Center Freq
242200000 GHz

| Start Freq
2383200000 GHz

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
Log 2.46200000 GHz

10

CF Step
5.00000000 hMHz
uto

| w1
I i Freq Offset

|
Center 2.422 00 GHz Span 80 MHz || 000000000 Hz

#Res BW 390 kHz #WVBW 1.2 MH:z #Sweep 100 ms {B01 pts)

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

35.4328 MHz xdB  -26.00dB

Transmit Freq Error 11.154 kHz
 dB Bandwidth 36.563 MHz"
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

99% BANDWIDTH MID CH

4 Agilent 05:03:14 Mar 17, 2011

R T |FrquChanneI |
l

ChFreq 2437 GHz g Free || , Gonter Freq

243700000 GHz
Occupied Bandwidth I |

| Start Freqg
239700000 GHz

Ref 20 dBm Atten 20 dB
#Samp [ |

Stop Freqg
o [y [, 1] 247700000 GHz

CF Step

£.00000000 MHz
INTRRNRS | P Man
| r———

| | I Freq Offset
Span 80 Mz 0.00000000 Hz

#Sweep 100 ms (601 pts)

; - Signal Track

Occupied Bandwidth Oce BW % Pwr 99.00 % |[[on o
255454 MHz xdB 2600 dB

Transmit Freg Errar 308.681 kHz
i dB Bandwidth 38.580 MHz*

Center 2.437 00 GHz
#Hes BW 390 kHz #WBW 1.2 MHz
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

99% BANDWIDTH HIGH CH
W Agilent 06:14:48 Mar 17,2011 |FrequhanneI |

RT
I I Center Freq
Ch Freq 2.452 GHz Trig  Free 3 45200000 GHz

Occupied Bandwidth I |
| Start Freq
241200000 GHz

Ref 20 dBm Atten 20 dB

#Samp Stop Freq
. 2.49200000 GHz

CF Step
£.00000000 MHz
L il Auto M

I | Freq Offset

Center 2.452 00 GHz Span 80 MHz || 000000000 Hz

#Res BW 390 kHz #WVBW 1.2 MH:z #Sweep 100 ms {B01 pts)

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

35.1016 MHz xdB  -26.00dB

Transmit Freq Error 309.171 kHz
 dB Bandwidth 37.302 MHz"

Page 59 of 95

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701D
47173 BENICIA STREET, FREMONT, CA 94538, USA TEL: (510) 771-1000 FAX: (510) 661-0888
This report shall not be reproduced except in full, without the written approval of UL CCS.



REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

7.3.3. OUTPUT POWER

LIMITS

FCC §15.247 (b)

IC RSS-210 A8.4

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

TEST PROCEDURE

Peak power is measured using the Channel bandwidth Alternative peak output power procedure
specified in "TCB Training for Devices covered under Scopes A1 - A4" by Joe Dichoso, May

2003.
RESULTS
Channel | Frequency Peak Power Attenuator and Output Limit Margin
Reading Cable Offset Power
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2422 5.83 11 16.83 30 -13.17
Middle 2437 13.05 11 24.05 30 -5.95
High 2452 11.16 11 22.16 30 -7.84
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011

FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

7.3.4. POWER SPECTRAL DENSITY

LIMITS

FCC §15.247 (e)

IC RSS-210 A8.2 (b)

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

TEST PROCEDURE

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

RESULTS
Channel | Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2422 -4.40 8 -12.40
Middle 2437 -4.76 8 -12.76
High 2452 -5.69 8 -13.69
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

POWER SPECTRAL DENSITY

PSD LOW CH

i Agilent 05:45:34 Mar 17,201 F T |Freg/Channel

Mkr1 2.432 875 4 GHz Centor F
enter Freq
Eglga dBm Atten 20 dB 4.40 dBm 5 45900000 GHz
Start Freq
2.43275000 GHz
i Stop Freq
2.43305000 GHz

CF Step
30.0000000 kHz
Auto Man|

Freq Offset
0.00000000 Hz

=50k Signal Track
Swp on O

Center 2.432 900 0 GHz Span 300 kHz | ‘
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

PSD MID CH

4 Agilent 05:03:17 Mar 17, 2011 R T |Freg/Channel

Mic1 2.446 D07 0 GHz Contor T
efter ~req

Ref 20 dB Atten 20 dB 476 dB

Peak en M | 2 42510000 GHz

Log

10 Start Freqg
dB/ 2 44595000 GHz
Ofist

1
dB Stop Freg

ol 244625000 GHz
8.0
dBm CF Step
30.0000000 kHz

uto UL

Lghv

w1 52 Freq Offset
53 F5 0.00000000 Hz

e(f): )
50k Signal Track
On off

Swp

Center 2.446 100 0 GHz Span 300 kHz
#Res BW 3 kHz #WBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

PSD HIGH CH

W Agilent 06:23:23 Mar 17, 2011 RT
Mkr1 2.463 468 4 GHz

Ref 20 dBm Atten 20 dB 5.69 dBm
#Peak

Clear \Write

Max Hold

flin Hold

Swp

Center 2.463 400 0 GHz Span 300 kHz |
#Res BW 3 kHz #VBW 10 kHz #Sweep 100 s (601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

7.3.5. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)

IC RSS-210 A8.5

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

TEST PROCEDURE

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

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,
middle, and highest channels.
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE

i Agilent 05:47:55 Mar 17,201 F T |Freg/Channel

Mkr1 2.418 25 GHz Conter F

enter Freq

bpoak [ A & 473 dBm || 40000000 GHz
#Peak

Log

1|] Start Freg

I, 1. 2.37500000 GHz

Stop Freg

2.42600000 GHz

CF Step
5.00000000 fWHz
Auto Man|

Freq Offset
0.00000000 Hz

ETun Signal Track
Swp on O

Center 2.400 00 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

LOW CH SPURIOUS

4 Agilent 05:49:37 Mar 17, 2011

R T

harker

Ref 20 dBm Atten 20 dB

Mkr1 24.831 GHz
50.77 dBm

#Peak
Log

10
dB/

Ofist
1"

dB
DI

Select Marker

Delta

15.2
dBm

Lghv

(Tracking Ref)

Ref

Delta Pair

b

V1 82
S3 FC

e(f):

FTun
Swp

Start 30 MHz
#Hes BW 100 kHz #WBW 300 kHz

Stop 26.000 GHz |
Sweep 2.482 s (1001 pts)

Span

Span Pair

Center
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE

W Agilent 0B:04:48 Mar 17,2011

R T

Ref 20 dBm Atten 20 dB

Mkr1 2.432 00 GHz
4.40 dBm

#Peak

Clear \Write

Max Hold

flin Hold

FTun
Swp

Center 2.437 00 GHz
#Res BW 100 kHz #WBW 300 kHz

Span 100 MHz
Sweep 9.56 ms {601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

MID CH SPURIOUS

4 Agilent 05:05:21 Mar 17, 2011

R T

harker

Ref 20 dBm

Atten 20 dB

Mkr1 24.935 GHz
49.95 dBm

#Peak
Log

10
dB/

Ofist
1"

dB
DI

Select Marker
1 2 3

Delta

4

15.6
dBm

Lghv

Delta Pair

(Tracking Ref)
Ref

b

V1 82
S3 FC

e(f):

FTun
Swp

Start 30 MHz
#Hes BW 100 kHz

#YBW 300 kHz

Stop 26.000 GHz |
Sweep 2.482 s (1001 pts)

Span Pair

Center

Span
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

i Agilent 06:23:51 Mar 17,201 F T |Freg/Channel

Mkr1 2.462 50 GHz Corter E
enter Freq
Egiga dBm Atten 20 dB 792 dBm |l  ooenn00 GHz
Start Freq
2 45850000 GHz
Stop Freq
250850000 GHz

CF Step
5.00000000 fWHz
Auto Man|

Freq Offset
Hioi|| 0.00000000 Hz

ETun Signal Track
Swp On off

Center 2.483 50 GHz Span 50 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 4.8 ms (601 pts)
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

HIGH CH SPURIOUS

4 Agilent 05:24:26 Mar 17, 2011

R T

harker

Ref 20 dBm

Atten 20 dB

Mkr1 25.117 GHz
50.16 dBm

#Peak
Log

10
dB/

Ofist
1"

dB
DI

Select Marker
1 2 3

Delta

4

121
dBm

Lghv

Delta Pair

(Tracking Ref)
Ref

b

V1 82
S3 FC

e(f):
FTun
Swp

Start 30 MHz
#Hes BW 100 kHz

#YBW 300 kHz

Stop 26.000 GHz |
Sweep 2.482 s (1001 pts)

Span Pair

Center

Span
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011

FCC ID: QDS-BRCM1057

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC: 4324A-BRCM1057

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 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.

RESULTS
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

8.2. TRANSMITTER ABOVE 1 GHz

8.2.1. 802.11b MODE

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame: Project Mo.: Time & Date
Eroadcom 9:33:58 AM Mar 14, 2011

REF 110.000 ATTEM 10 0B MKR 2,38680 GHz 57,99 dBpy

POS PK
LG 10

dB/f

DL

74.000

By

RL
OFFSET

31,50
db

START 2,31000 GHz
CCS  RESBW 1 MHz WID B 1 MHz

Test Itern: Band Edge

Description: 11b_Low Channel, 2412MHz_Horizontal_Peak

STOP 2,39000 GHz
SWP 20,0000 msec

LOW CHANNEL RESTRICTED, AVG, HORIZ

Cormparry Marmne: Project Mo, Time & Date
Eroadcam 9:36:04 AM Mar 14, 2011

REF 110.000 ATTEM 10 dB MKR 2.38760 GHz 48,97 dEy

POS PK
LOG 10

/=T

DL
24,000

depn

PélTEFSET \\x

i

31.50
dB

START 231000 GHz
CCS  RES BWY 1 MHz WID BV 10 Hz

Test Iterm: Band Edge

Description: 11b_Low Channel, 2412MHz_Horizontal_Average

STCP 2.39000 GHz
SWP 24,00 sec
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame: Project Mo.: Time & Date
Broadcom 12:41:58 P Mar 14, 2011

REF 110.000 ATTEM 10 dB MKR 2,48395 GHz 64,31 dBpy

POS PE
LOG 10

de/f

DL

74,000

dBuV

RL
OFFSET

3180
dE

START 2.43350 GHz
CC5  RESBW 1 MHz WID BW 1 MHz

Test Item: Band Edae

Description: 11b_High Channel, 2462MHz_Horizontal_Peak

STOP 2,50000 GHz
SR 20,0000 msec

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Carmpary Harme: Project Mo.: Time & Date
Broadcomm 12:40:04 PM Mar 14, 2011

REF 110,000 ATTEN 10 dE MKR 2.48490 GHz  53.32 dBuv

POS PK
LOG 10

dBy/

DL
54,000

dBuV

RL
OFFSET

51.80
de

START 2.48330 GHz
CCS RES BW 1 MHz WID BW 10 Hz

Test Itern: Band Edge

Description: 11b_High Channel, 2462MHz_Horizontal_Average

STOP 2.50000 GHz
SWP 5,00 sac
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 3m Chamber

Test Engr: Vien Tran

Date: 03/14/11

Project #: 11TU13694

Company: Broadcom

Test Target: FCC Class B

Mode Oper: Tx 11b Mode

f Measprement Frequeney Amp  Preamp Gain

Dist  Distancs to Antenna D Corr Distance Correct to 3 meters
Analyzer Beading Axvg Average Field Strength (@ 3 m

AF Antenna Factor Peaak  Calevlated Pzale Fisld Btrength

CL Cablz Loss HPF  High Pas: Filter

Avwerage Field Strength Limit
Paak Field Strength Limit
Margin vs. Averags Limit

Margin vs. Peal: Limit

f Dist | Read AF
GCHz (m) | dBuV | dB/m

e
H

Amp D Corr! Fltr
dB dB dB

&

Margin,

LOW CHANNEL, I41IMH=

4.824 2.0 £2.2 3.7 -34.8 0.0 0.0

4.824 2.0 £0.1 3.7 -34.8 0.0 0.0

T.236 2.0 49.1 354 -34.1 0.0 0.0

T.236 2.0 451 354 -34.1 0.0 0.0

2.648 2.0 3.9 1.5 -33.6 0.0 0.0

goigi-aiaimio

2.648 20 232, 3.5 -33.6 0.0 0.0

4.824 20 50.2 3.7 -34.8 0.0 0.0

4.824 20 47.9 -34.8 0.0 0.0

T.236 20 48.1 -34.1 0.0 0.0

kd ikd G0 gD it ich ik kD i00 i00

sai-aim i

T.236 20 43.5 -34.1 0.0 0.0

f=ofi=ep= e HH ]

MID CHANNEL, 43 7MH=

4.874 20 48.9

]
L=

-34.8 0.0 0.0

4.874 3.0 46.6

n
L=

-34.8 0.0 0.0

7.311 3.0 49.2 -34.1 0.0 0.0

Pk P}
il

7.311 3.0 45.2 -34.1 0.0 0.0

4.874 3.0 4.7

]
L=

-34.8 0.0 0.0

4.874 3.0 41.4

n
L=

-34.8 0.0 0.0

7.311 3.0 45.3 -34.1 0.0 0.0

Pk P}
il

7.311 3.0 40.5 -34.1 0.0 0.0

f=ofi=eH= h= o H e H

HIGH CHANNEL, 1461MH=

4.924 3.0 46.6 327 :59 : -348 0.0 0.0

4.924 3.0 43.8 327 :59 : -348 0.0 0.0 : 476

T.386 3.0 49.0 356 : 73 341 0.0 0.0 : 578

T.386 3.0 45.0 356 : 73 341 0.0 0.0 : 538

4.924 3.0 44.5 327 :59 : -348 0.0 0.0 : 483

4.924 3.0 41.4 327 :59 : -348 0.0 0.0 : 452

T.386 3.0 47.0 356 73 341 0.0 0.0 : 558

7.386 3.0 2.5 356 73 341 0.0 0.0 : 513

f=ofi=eH= h= e H e H

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

8.2.2. 802.11g MODE

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Camparny Mame: Project MNo.: Tirme & Date
Broadcom 10:05:45 &AM Mar 14, 2011

REF 110,000 ATTEMN 10 dB MKR 2,39000 GHz 68,56 dBpy
POS PK
LOG 10
def

DL
74.000

dBu\{ W

RL
OFFSET

31.50
de
START 2,31000 GHz STOP 2,30000 GHz
CCS RES BW 1 MHz WID By 1 MHz SWP 20,0000 msec

Test Itern: Band Edge

Description: 11g_Low Channel, 2412MHz_Horizontal_Pealk

LOW CHANNEL RESTRICTED, AVG, HORIZ

Company Mame: Project Mo.: Time & Date
Eroadcom 1012257 AM Mar 14, 2011

REF 110,000 ATTEN 10 dB MKR 2,30000 GHz  53.83 dBp
POS P
LOG 10
dByf

oL
54,000
B

RL
OFFSET

=21.50
dB
START 2,31000 GHz STOP 2,39000 GHz
CCS RESBW 1 MHz WID B 10 Hz SWR 24,00 sec

Test Itemn: Band Edoge

Description: 11g_Low Channel, 2412MHz_Horizontal_Awverage
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Company MName: Project Mo Time & Date
Broadcom 12:00:52 PM Mar 14, 2011

REF 110.000 ATTEM 10 dB MKR 2.483594 GHz  72.01 dBp

PCS FE
L5 10

def

DL

74.000

dBLv

RL
OFFSET

31.80
dB

START 2.48350 GHz
CCS  RES BW 1 MHz WID BW 3 MHz

Test Itermn: Band Edge

Diescription: 11g_High Channel, 2462MHz_Horizontal_Peak

STOP 2.50000 GHz
SWP 20,0000 msec

HIGH CHANNEL RESTRICTED, AVG, HORIZ

Company Mame: Project No.:  Time & Date
Broadcom 11:59:29 AM Mar 14, 2011

REF 110,000 ATTEN 10 dB MKR. 2.48362 GHz 53.91 dEp

POS Pl
L5 10

dBy

DL
54.000

dBLY

RL

OFFSET

=21.80
B

START 2.48350 GHz
CCS  RES BW 1 MHz WID BwW 10 Hz

Test [tem: Band Edge

Diescription: 11g_High Channel, 2462MHz_Haorizontal_Average

STCP 2.50000 GHz
SWP 5.00 sec
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 3m Chamber

Test Engr: Vien Tran
Date: 03/14/11
Project #: 11TU13694
Company: Broadeom
Test Target: FCC Class B
Mode Oper: Tx 11g Mode

f Measurament Frequeney Amp  Preamp Gain Avwerags Field Btrength Limit

Dist  Distance to Antenna D Corr Distanes Correct to 3 meters Pealk Field Strensgth Limit
Analyzar Rzading Avg Averags Field Strength @ 3 m Margin ws. Average Limit

AF Antenna Factor Paak  Caleulated Peak Fisld Strensth Margin ws. Peak Limit

CL Cablz Loss HPF  High Pass Filter

f Dist | Read AF CL | Amp | D Corr! Flir | Corr, Margin: Ant, Pol,
GHz (m) { dBuV { dB/m | dB | dB idBu'V/ing VH
LOTW CHANNEL, 2412MHz
4.824 \ 52.2 32,7 i 58 , X 55.8
4.824 . 39.2 32,7 i 58 i -34.8 , . 42.8
4,824 ] 48,5 32,7 1 5B ! -MB , ! £1.1
4,824 3.0 351 32,7 I 58 ! 348 , ! 38.7
MID CHANNEL, 2437MHz

4.874 3.0 49.2
4,874 3.0 35,0
7.311 3.0 51.3
7.311 3.0 359
4.874 3.0 45.2
4,874 3.0 3l.2
7.311 3.0 49.2
7.311 3.0 34.4
HIGCH CHANNEL, 146I0Hz=
4.924 3.0 46.1 59 ¢ 348 , X 49.9
4.924 3.0 2.4 32,7 159 348 , X 36.2
7.386 3.0 47.8 356 I T3 2341 , . 56.5
T.386 3.0 33,7 356 1 T3 341 , ! 1.5
4.924 3.0 41.9 32,7 159 348 , X 45,7
4.924 3.0 29.0 32,7 i 59 348 , . 32.8
7.386 3.0 48.4 356 i T3 2341 , . 57.2
7.386 3.0 33.5 356 1 T3 341 , ! 41.3
Rev. 4.1.2.7

Note: No other emissions were detected above the svstem noise floor.

oimi-lie

58 : -34.8 , ! 51.9
58 [ -8B \ ) 387
- | , ! £9.9
7.3 : -34.1 , ! 44.6
58 : -34.8 , ! 49.0
58 [ -8B \ ) .2
- | , ! 57.8
7.3 : -34.1 , ! 43.0

b it i i e e i
f=cgt=oht= = R H

LT T SR e T T R

eyt iin s iaa

[
(2]
-1

oimimimi=ii=ieg
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

8.2.3. 802.11n HT40 SISO MODE

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame: Praoject Mo.: Tirme & Date
Broadcom 7:05:35 PM Mar 10, 2011

REF 110,000 ATTEM 10 dB MER 2.38760 GHz  69.47 dBpv

POS PK
LG 10

dB/f

DL

74,000

B

RL
OFFSET

31.50
dB

START 2.31000 GHz
CCS RESBEW 1MHz WID BW 1 MHz

Test Iterm: Band Edge

STOP 2,39000 GHz
SWE 20,0000 meec

Description: HT40 SISO_Low Channel, 2422MHz_Horizontal_Peak

LOW CHANNEL RESTRICTED, AVG, HORIZ
Caormpary Mamne: Project Mo.: Time & Date
Eroadcom 5:33:20 PM Mar 10, 2011

REF 110.000 ATTEN 10 dB MKR 2,38920 GHz  53.81 dB

POS PK
LOG 10

dB/

DL
54,000

By

RL
OFFSET

_'__r—"

51.50
(m=]

START 2.21000 GHz
CCS  RES BW 1 MHZ WID BV 10 Hz

Test Iterm: Band Edoe

STOP 2,39000 GHz
SWP 24.00 sec

Description: HT40 SISO_Low Channel, 2422MHz_Horizontal_Average
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

Company Mame: Project Mo.: Time & Date
Broadcom 2:22:55 PM Mar 10, 2011

REF 110.000 ATTEM 10 dB MKR 2,48519 GHz 73,90 dBpy

POS PE
LOG 10

de/f

DL

74,000

dBuV

RL
OFFSET

3180
dE

START 2.43350 GHz
CC5  RESBW 1 MHz WID BW 1 MHz

Test Item: Band Edae

STOP 2,50000 GHz
SR 20,0000 msec

Description: HT40 SISO _High Channel, 2452MHz_Horizontal_Peak

HIGH CHANNEL RESTRICTED, AVG, HORIZ
Carmpary Harme: Project Mo.: Time & Date
Broadcomm 2:26:03 PM Mar 10, 2011

REF 110,000 ATTEM 10 dB MER 2.48354 GHz 53.95 dBpv

POS PK
LOG 10

dEy/

DL
24,000

dBuV

RL
OFFSET

31.80
dB

START 2,48350 GHz
CCS  RES BW 1 MHz WID BW 10 Hz

Test Itern: Band Edge

STOR 2,50000 GHz
SWP 5,00 sec

Description: HT40 SIS0_High Channel, 2452MHz_Haorizontal_Swerage
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 3m Chamber

Test Engr: Vien Tran

Date: 03/14/11

Project #: 11TU13694

Company: Broadcom

Test Target: FCC Class B

Mode Oper: Tx 11m HT40 SISO Mode

f Measurement Frequency Amp  Preamp Gain

Dist  Distancs to Antsnna D Corr Distance Correct to 3 maters
Analyzer Reading Avg Average Field Strength @ 3 m

AF Antenna Factor Peale  Calevlated Peak Field Btrength

CL Cablz Loss HPF  High Pass Filter

Average Field Strength Limat
Peaalk Field Btrength Limit
Margin vs. Average Limit
Margin ws. Peale Limit

f Dist ;| Read AF
GHz (m) | dBuV | dB/m

9]
B

Amp ;| D Corr; Flir
dB

&

Margin

LOW CHANNEL, I142IMH=

4.844 3.0 485 327 -34.8

o

4.844 3.0 94 327 -34.8

7.266 3.0 387 354 -34.1

7.266 3.0 158 354 -34.1

4.844 3.0 2.5 327 -34.8

4.844 3.0 87 32.7 -34.8

7.266 3.0 382 354 -34.1

shishitin - i-d it
ik i0igo ik ik icnion

7.266 3.0 254 : 354 -3.1

mimimimiaiaieaie

MID CHANNEL, 14370MH=

4.874 3.0 412

o
o

-34.8

4.874 3.0 83

[
=]

343

7.311 3.0 2.5 -34.1

At
[

7.311 3.0 80 -34.1

4.874 3.0 386 -34.8

LU
L=}

4.874 3.0 69 -34.8

7.311 3.0 374 -34.1

itk ik it
teitnisaiaitninaiea
L]
=]

U PR P P R P R SR UL )

~Aisdit
[

7.311 3.0 249 -34.1 . \ 335

mimimimiaiaiaia

HIGH CHANNEL, 245IMH=

4.904 3.0 9.6 32,7 .69 -348 ) \ 43.4

4.904 3.0 6.2 32,7 169 : 348 ) \ 30,0

7,356 3.0 38,3 355 173341 : . 471

T.356 3.0 154 355 173 34l . \ 3.1

4.904 3.0 381 32,7 159 -348 . \ 419

4.904 3.0 158 32,7 159 -348 . \ 9.5

T.356 3.0 36,8 355 73 -341 . \ 45.6

7.356 3.0 13.9 35, 7.3 : -34.1 . , 32.7

== i e H

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

8.3. RECEIVER ABOVE 1 GHz

8.3.1. FOR 20 MHz BANDWIDTH

High Frequency Measurement
Compliance Certification Services, Fremont 3m Chamber

Company: Vien Tran

Project #: 03/14/11

Date: 11T13694

Test Engineer: Broadcom
Configuration: FCC Class B

Mode: Rx 20MHz Bandwidth

Test Equipment:
Horn 1-18GHz ‘ Pre-amplifer 1-2GGH1‘ Pre-amplifer 26-40GHz Horn > 18GHz ‘ Limit ‘

|T60; SIN: 2238 @3m j ‘T:MHP 84498 j ‘ j | j | RX RSS 210 j

Hi Frequency Cables

3" cable 22807700 ‘ 12" cable 22807600 | 20" cable 22807500 ‘ HPF ‘ Reject Filter

Peak Measurements
RBW=VBW=IMHz

| 3 cable 22807700 _ 12 cable . ‘ 20° cable 22807500 j | j .| Average Measurements
RBW=1MHz ; VBW=10Hz
: -

22807600
Read Pk | Read Avg.; AF | CL | Amp Peak Avg Lim | Pk Mar | Avg Mar Notes
GHz dBuV dBuV dB . dB dBuV/m dB dB (VH)
L1198 . 616 240 - 2.6 . -38.0 1 ! 513 227 -20.4
2.437 5 538 51.9 . 39 -36.3 X ] 49.5 -24.5 -6.4
1198 X 58.5 335 - 26 | -380 1 I 48.2 2258 -30.8
2437 . 48.9 43.2 . 3.9 -36.3 . . 44.6 -29.4 -15.1

No other emissions were detected above system noise floor

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

Cable Loss HPF  High Pass Filter
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

8.3.2. FOR 40 MHz BANDWIDTH

High Frequency Measurement
Compliance Certification Services, Fremont 3m Chamber

Company: Vien Tran

Project #: 03/14/11

Date: 11U13694

Test Engineer: Broadcom
Configuration: FCC Class B

Mode: Rx 40MHz Bandwidth

Test Equipment:

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

‘TED; SIN: 2238 @3m j ‘TMHP 84498 j | j ‘ j RXRSS210

Hi Frequency Cables

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

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

RBW=VBW=IMHz
j ‘ . Average Measurements
RBW=IMHz : VBW=10Hz

f ist | Read Pk Read Avg.! A CL i Amp Peak Avg Avg Lim Avg Mar Notes
GHz dBuV dBuV dB | dB dBuV/m | dBuV/m dBuV/m dB (VH)
1.198 X 61.9 5.6 . 1.6 -33.0 . . 51.6 253 7 54 ’ -28.7
2.437 . 53.7 50.3 . 3.9 -36.3 ! . 49.4 46.0 7 54 -24. -8.0
1198 X 573 331 . 2.6 -38.0 1 . 47.0 228 7 54 -31.2
2.437 X 483 42.9 28. 39 -36.3 ! . 8.6 7 54 -15.4

No other emissions were detected above system noise floor

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

Cable Loss HPF  High Pass Filter
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057

IC: 4324A-BRCM1057

8.4. WORST-CASE BELOW 1 GHz

HORIZONTAL & VERTICAL DATA

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

Test Engr: Vien Tran
Date: 03/16/11
Project #: 11T13694
Company: Broadcom

Test Target: FCC Clasz B
Mode Oper: Tx Worst-Case

Mezasurament Fraquency Przamgp Gain

Distancs to Antenna Distance Correct to 3 meters
Analvzer Reading Filter Insert Loss

Antenna Factor . Caleulated Fizld Strength
Cablz Loss Fizld Strength Limit

Margin

Margin vs. Limit

f Read I CL £ D Corr; Pad Carr.
MHz dBuV dB dBuVim

Margin

Ant. Pol.
VH

Horizontal

30,72 . 412 0.5 . . ! 330

287.651 . £53.8 13.1 14 . , ! 40.9

354,853 . £3.3 14,3 1.6 . , ! 41.5

£88.743 . 481 183 : 12 . , ! 9.9

Vertical 0.0

50.5 8.1 07 : 183 , ! 3Ll

£1.8 21 0.8 . . ! 4.7

516 119 : 1.2 T \ ' 38.3

369.614 . 47.2 146 : 1.7 : IT . ! 356

Rev. 1.27.09
Note: No other emissions were detected above the system noise floor.
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9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
(uasi-peak Average
0.15-0.5 B toy 56 56 to 46
0.5-5 56 46
5-30 fl) 30
" Decreases with the logarithm of the frequency.
TEST PROCEDURE
ANSI| C63.4
RESULTS
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011

FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057
6 WORST EMISSIONS
CONDUCTED EMISSIONS DATA (115VAC 60Hz)
L

Freg. Reading Closs | Limit FCC B Margin Remark

{MHz) | PK (dBuV) | QP (dBuV) | AV (dBuV)| (dB) QF AV [QP(dB)|AV (dB)| L1/L2

0.16 43.06 - 16.53 0.00 65.67 55.67 -2261 | 3014 L1

023 4294 - 31.15 0.00 62.52 52.52 -1956 | 2137 L1

17.84 4243 - 2784 0.00 60.00 3000 | -17.537 | 2216 L1

0.15 4491 - 19.58 0.00 66.00 5600 | -21.09 | 3642 L2

022 46.80 - 2923 0.00 62.71 521 -1591 | -2348 L2

0.66 3926 - 2434 0.00 56.00 4600 | -16.74 | -21.66 L2

6 Worst Data
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LINE 1 RESULTS
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LINE 2 RESULTS

ACOMPLIANCE
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REPORT NO: 11U13694-1DATE: MARCH 18, 2011
FCC ID: QDS-BRCM1057 IC: 4324A-BRCM1057

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 (MW fzm?) {minutes)
(A} Limits for OccupationaliZontrolled Exposures
G614 1.63 *(100) 4]
18427 4. 897 *(9007F2) 3]
61.4 0163 1.0 3]
5 i
{B} Limits for General Population/Uncontrolled Exposure

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

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 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MFE)—Continued

. Electric fisld Magnetic fisld o . P
Frequancy rangs Power densit; Averaging time
T E",j"l'_ﬁllh ﬂlm:_l?“‘ (mWiem?) | (minuizs)
BO=200 e 27.5 0.073 0.2 20
3001500 fAE00 20
1S00=TDD,D00 e esr i | e | e 1.0 0

f=fraquency in MHz

* = Plane-wave aquivalant power density

NGTE 1 T2 TABLE 1: Occupational/controlled limits apply in situation s in which persons are exposed as a conssquence of thair
amployment provided those persons are fulli,' aware of the potential for exposure and can exercise control over their exposurs.
Limits for occupationalicontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pafionalfcontrolled limits apply provided he or she is made aware of the potential for exposure,

NOTE 2 TO TaBLE 1. General populationfuncontrolled exposures apply in situations in which the general public may be =ex-
posed, or in which persons that are exposed as a conssquence of their employment may not be fully aware of the potential for
axposure or can not exercise control over their exposura.
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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
Vim) (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 [0 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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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 m\Wc/m”2 by dividing by 10.

Distance is given by:

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

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

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

Px = Power of transmitter x

Gx = Numeric gain of antenna x

In the table(s) below, Power and Gain are entered in units of dBm and dBi respectively and
conversions to linear forms are used for the calculations.

LIMITS

From FCC §1.1310 Table 1 (B), the maximum value of S = 1.0 mW/cm”2
From IC Safety Code 6, Section 2.2 Table 5 Column 4, S = 10 W/mA2

RESULTS
Band Mode Separation | Output | Antenna | IC Power | FCC Power
Distance Power Gain Density Density
(m) (dBm) (dBi) (Wim*2) | (mW/cm”2)
24 GHz | WLAN 0.20 27.29 3.90 2.62 0.262
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