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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 802.11a/b/g/n WLAN + Bluetooth PCI-E Mini Card
MODEL: BCM943228HMB
SERIAL NUMBER: 74DE2B3448FE (P305)
DATE TESTED: 02/11/2012, 02/13/2012, 02/16-02/17/2012, and 02/20/2012
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart E Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 9 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

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

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

Approved & Released For UL CCS By: Tested By:
"s | ;'
/ u{ : .
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 FCC CFR 47 Part 2,
FCC CFR 47 Part 15, FCC 06-96, FCC KDB 789033, ANSI C63.10-2009, 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
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 3.52dB
Radiated Disturbance, 30 to 1000 MHz 4.94 dB

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

5.1. DESCRIPTION OF EUT

The EUT is an 802.11a/b/g/n WLAN + Bluetooth PCI-E Mini Card.

The radio module is manufactured by Broadcom.

5.2. MAXIMUM OUTPUT POWER

The measured average power values were within + 0.5 dB of the original values. Refer to
original report number “11U13795-2A FCC IC UNIl WLAN Report” for exact output power
values and for all antenna port results.

5.3. DESCRIPTION OF CLASS Il PERMISSIVE CHANGE

The change filed under this application is the addition of an alternate monopole antenna.

5.4. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes antennas with maximum gains as a function of frequency as given in the
following table:

Peak Gain (dBi)
Antenna 2400- 5150- 5250- 5470- 5725-
Type 2483.5MHz 5250MHz 5350MHz 5725MHz 5850MHz | Comments
802.11g/g/n 3.9 5.6 5.6 4.2 4.2 Original
WLAN authorization
Monopole 1.21 2.15 2.06 1.62 1.36 Class 2
Permissive
Change

5.5. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Broadcom, rev. 5.100.82.54.

The test utility software used during testing was BCM Internal, rev. 5.100.RC82.54.
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5.6. 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:

All final tests in the 802.11a Legacy mode were made at 6 Mb/s.
All final tests in the 802.11n 20 MHz CDD/SDM mode were made at MCSO.
All final tests in the 802.11n 40 MHz CDD/SDM mode were made at MCSO0.

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 HT40 mode, mid channel.

The antennas were oriented to provide worst case radiated emissions. X, Y and Z antenna

positions were tested to determine worst case emissions. The antennas in the Y position was
determined to be the worst case orientation and provided the highest levels of emissions.
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5.7.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SETUP

PERIPHERAL SUPPORT EQUIPMENT LIST

Description Manufacturer Model Serial Number FCCID
Laptop PC Lenovo G560 CBD6427441 DoC
AC Adapter Lenovo PA-1650-56LC 11S36001651ZZH0008KCMA DoC
Mini PC Adapter Catalyst MINI2EXP Suhail 02 N/A
I/O CABLES
1/0 CABLE LIST
Cable Port # of Connector Cable Cable [Remarks
No. Identic Type Type Length
Ports
1 AC 1 AC Unshielded 1.0m (Detachable. 3C/18AWG.
2 DC 1 DC Unshielded 1.8m [Non-detachable. Ferrite
loaded at laptop end of cable.
TEST SETUP

The EUT is installed in a host laptop computer during the tests. Test software exercised the

radio card.
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SETUP DIAGRAM FOR TESTS

Agapter Boagg

AC Al amns

Page 10 of 52

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701E
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: 12U14229-1
FCC ID: QDS-BRCM1058

DATE: MARCH 22, 2012
IC: 4324A-BRCM1058

6. TEST AND MEASUREMENT EQUIPMENT

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

report:

TEST EQUIPMENT LIST

Description Manufacturer [Model Asset Cal Due
Antenna, Bilog, 2 GHz Sunol Sciences |JB1 C01011 |7/16/2012
Antenna, Horn, 18 GHz EMCO 3115 C00945 |6/29/2012
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00589 (7/28/2012
Spectrum Analyzer, 26.5 GHz |Agilent/HP E4440A C01179 |2/16/2013
EMI Receiver, 6.5GHz Agilent/ HP 85462A 2/23/2013
Preamplifier, 1300 MHz Agilent/ HP 8447D Cc00885 [11/11/12
Preamplifier, 26.5 GHz Agilent/ HP 8449B C01052 |7/12/2012
Reject Filter, 5.15-5.35 GHz Micro-Tronics BRC13190 N02679 [CNR
Reject Filter, 5.15-5.35 GHz Micro-Tronics BRC13190 N02680 [CNR
Reject Filter, 5.47-5.725 GHz |Micro-Tronics BRC13191 N02678 [CNR
Reject Filter, 5.725-5.825 GHz |Micro-Tronics BRC13192 N02676 |[CNR
Highpass Filter, 7.6 GHz Micro-Tronics HPM13195 N02601 [CNR
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6.1. ON TIME, DUTY CYCLE AND MEASUREMENT METHODS
LIMITS

None; for reporting purposes only.

PROCEDURE

KDB 789033 Zero-Span Spectrum Analyzer Method.

6.1.1. ON TIME AND DUTY CYCLE RESULTS

Mode ON Time| Period | Duty Cycle| Duty Duty Cycle 1/B
B X Cycle | Correction Factor|Minimum VBW

(msec) | (msec)| (linear) (%) (dB) (kHz)
802.11a 20 MHz 1.925] 2.100 0.917( 91.7% 0.38 0.519
802.11n HT20 1.920| 2.305 0.833( 83.3% 0.79 0.521
802.11n HT40 0.867| 1.403 0.618| 61.8% 2.09 1.154

6.1.2. MEASUREMENT METHOD FOR POWER AND PPSD

The Duty Cycle is less than 98% and not consistent therefore KDB 789033 Method SA-3
Alternative with Power RMS Averaging is used.

6.1.3. MEASUREMENT METHOD FOR AVERAGE SPURIOUS EMISSIONS
ABOVE 1 GHz

The Duty Cycle is less than 98% and not consistent therefore KDB 789033 Method VB with
Power RMS Averaging is used.
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6.1.4. DUTY CYCLE PLOTS

DUTY CYCLE 802.11a MODE
% Agilent 12:05:09 Feb 13,2012

Freg/Channel

Ref 87.68 dEuV #Atten 0 dB

#Peak

Sto

Center Freq
5.18000000 GHz

Start Freq
5,18000000 GHz

5.18000000 GHz

p Freq

Lghv

Auto

CF Step

O CHWEW AL
REEEEEE WITIE

i
UL TV

i
han

Center 5.180 000 GHz

Res BW 8 MHz VBW 8 MHz

Span 0 Hz

Sweep 3 ms (601 pts) Freq

X, Axis
535 ps
1.925 ms
535 s
21 ms

Trace
ey
(O]
)
(&)

il anoer
1R
14
2R
2A

|

Ii.

Amplitude
§5.06 dBpV

248 4B
5506 dBpV

0,03 dB

Signa

0.00000000 Hz

Offset

| Track

DUTY CYCLE 802.11n HT20 MODE
% Agilent 12:11:34 Feb 13,2012

R T

Freg/Channel

Ref 87.68 dEyY #Atten 0 dB

A& Mk2 -2.305 ms
-0.48 dB

#Peak

R

Center Freq
5.18000000 GHz
Start Freq
5,18000000 GHz

Sto

5.18000000 GHz

p Freq

Lghv

Auto

CF Step
8.00000000 MHz

Man

Center 5.180 000 GHz

Res BW 8 MHz VBW 8 MHz

Span 0 Hz

Sweep 3 ms (601 pts) Freq

Marcer X, Axis

2685 ms
-1.92 ms
2685 ms

-2.305 ms

Trace
ey
(O]
)
(&)

Amplitude
5764 dBpV
1.03 4B
57 84 dBpv
-0.48 dB

Signa

0.00000000 Hz

Offset

| Track
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DUTY CYCLE 802.11n HT40 MODE
% Agilent 12:14:01 Feb 13,2012

R T

Freg/Channel

Ref 87.68 dEpV #Atten 0 dB

A ME2 1,403 ms
-0.09 dB

#Peak

Center Freq
5.19000000 GHz

Start Freq
5.19000000 GHz

Stop Freq
5.19000000 GHz

Lghwv

CF Step
8.00000000 MHz
Auto Man

Center 5.190 000 GHz
Res BW 8 MHz VBW 8 MHz

Span 0 Hz
Sweep 2 ms (601 pts)

Mader Trace X, Axis
1R 1) o567 s
1) 866.7 15
) 06.67 s
()] 1.903 ms

Amplitude
52,65 dBpV
3.46 4B
5265 dBpv
0,09 dB

Freq Offset
0.00000000 Hz

Signal Track
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7. RADIATED TEST RESULTS

7.1. 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
(MH2z) (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.

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; the video bandwidth
is set to 1 MHz for peak measurements and as applicable for average measurements.

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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7.2 TRANSMITTER ABOVE 1 GHz

7.2.1. TX ABOVE 1 GHz 802.11a MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

® “RBW 1 MHz Marker 1 [T1 ]
13.Feb 12 14:16 “VBW 3 MHz 56.76 dBpv

Ref 110 dBupv Att 10 dB SWT 20 ms 5.145950000 GHz

110 Offset 13

-20.

10
Center 5.075 GHz 15 MHz/ Span 150 MHz

Date: 13.FEB.2012 14:16:37

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

® RBW 1 MHz Marker 1 [T1 ]
13.Feb 12 14:17 VBW 1 kHz 43.50 dBuv

Ref 110 dBuv Att 10 dB SWT 170 ms 5.149850000 GHz

110 Offset 13|7 dB

I-100.

l-90-

|-80-

I-70-

I-60-

Center 5.075 GHz 15 MHz/ Span 150 MHz

Date: 13.FEB.2012 14:17:46

Page 16 of 52

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701E
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: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

LOW CHANNEL RESTRICTED, PEAK, VERT

*RBW 1 MHz Marker 1 [T1 ]
13.Feb 12 14:26 *VBW 3 MHz 63.48 dBuv
Ref 110 dBpv *Att 10 dB SWT 20 ms 5.148200000 GHz

110 Offget 13|7 dB

|-100-

Center 5.075 GHz 15 MHz/ Span 150 MHz

Date: 13.FEB.2012 14:26:23

LOW CHANNEL RESTRICTED, AVERAGE, VERT

*RBW 1 MHz Marker 1 [T1 ]
13.Feb 12 14:26 “VBW 1 kHz 46.50 dBpv
Ref 110 dBpv “Att 10 dB SWT 170 ms 5.149550000 GHz

110 Offpet 13|7 dB

I-100:

W
I-90-

|-80-

[-70-

I-60-

|-50-

|-40.

I-30-

I-20-

10

Center 5.075 GHz 15 MHz/ Span 150 MHz

Date: 13.FEB.2012 14:27:00
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HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber A

Test Engr: Dennis Huang
Date: 021712
Project &: 12014229
Company: Broadcom
Test Target: FCC 15208
Mode Oper: 802.11a Tx

Measurement Frequency Amp  Preamp Gain Average Fueld Strength Limat
Distance to Antenna D Corr Dutance Corract to 3 metens Paak Fiald Strength Limat
Analyzer Reading Average Fiald Strength @ 3 m Margin vi. Average Limit
Antenna Factor Caleulated Peak Field Strength Margin vs. Peak Limit

Cabie Loss HF High FPass Fiiter

! ' DCorr| Fltr ) ). in Ant. Pol.] Det. {Ant.High [Table Angle|
GHz | | dB/m | dB VVH [PAQP| em | Degree |
Low Channel - 5180MHz | | 1 I

15540 | 30 | 365 | 3.0 | 0| 07 31 7 1586 | 2178
15540 | 30 | 262 | 3 00 07 0 L. T TTA 1716 | 2178
s 3.0 36. 00 07 214 H ] T3 1407
3 7 ]

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

7.2.2. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

“RBW 1 MHz Marker 1 [T1 ]

13.Feb 12 14:45 *VBW 3 MHz 58.02 dBuv
Ref 110 dBpv “Att 10 dB SWT 20 ms 5.145800000 GHz
110 OfFfget 13|7 dB

I-100:

|-90-

|-80-

|70

I-30-

|-20-

10

Start 5 GHz 15 MHz/ Stop 5.15 GHz

Date: 13.FEB.2012 14:45:34

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

*RBW 1 MHz Marker 1 [T1 ]
13.Feb 12 14:46 *VBW 1 kHz 44 .33 dBuv
Ref 110 dBpv “Att 10 dB SWT 170 ms 5.150000000 GHz
110 Offset 13|7 dB

|-60

|50

|-40.

|-30

|20

10

Start 5 GHz 15 MHz/ Stop 5.15 GHz

Date: 13.FEB.2012 14:46:16
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REPORT NO: 12U14229-1
FCC ID: QDS-BRCM1058

DATE: MARCH 22, 2012
IC: 4324A-BRCM1058

LOW CHANNEL RESTRICTED, PEAK, VERT

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 58.17 dBuv
SWT 20 ms 5.148500000 GHz

13.Feb 12 14:37

Ref 110 dBuv *Att 10 dB

110 OfFfset 13|7 dB

}-100:-

Center 5.075 GHz 15 MHz/ Span 150 MHz

Date: 13.FEB.2012 14:37:28

LOW CHANNEL RESTRICTED, AVERAGE, VERT

“RBW 1 MHz Marker 1 [T1 ]
*VBW 1 kHz 44 .26 dBuv
SWT 170 ms 5.150000000 GHz

13.Feb 12 14:38

Ref 110 dBpv “Att 10 dB

110 OFfset 1317 dB

100

90

-80-

70

60

50

40,

30

20

10

Start 5 GHz 15 MHz/ Stop 5.15 GHz

Date: 13.FEB.2012 14:38:28
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber A

Test Engr: Dennis Huang
Date: 0211712

Project #: 12014229
Company: Broadcom

Test Target: FCC15.205
Mode Oper: 802.11n HTI0 Tx

f Measurement Frequency Amp  Preamp Gain Average Field Strength Limat
Dist  Distance to Antenna D Corr Dutance Correct to 3 metens Peak Fisld Strength Limat
Analyzer Reading Avg  Average Field Strength @3 m Margin vs. Average Limit
Antenna Factor Peak  Caleulated Peak Field Strength Margin vs. Peak Limit
Cable Loss High Pass Filter

|DCorr| Fltr | Corr. | Limit Margin Ant. Pol.| Det. [AntHigh Table Angle] Notes
| dB | dB dBuV/m dBuV/m VH [PAQP. em | Degree |

00 | 07 523 | 740 v P 67.3
00 | 07 420 | 540 | -12, V 1| A 67.3 )
0.0 _831 | 740 ) | H P 2381
421 | 540 H A 2351

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14229-1
FCC ID: QDS-BRCM1058

DATE: MARCH 22, 2012
IC: 4324A-BRCM1058

7.2.3. TXABOVE 1 GHz 802.11n HT40 MODE IN THE 5.2 GHz BAND

RESTRICTED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

“RBW 1 MHz Marker 1 [T1 ]
13.Feb 12 15:13 “VBW 3 MHz 65.27 dBupv
Ref 110 dBuv “Att 10 dB SWT 20 ms 5.148050000 GHz

110 Offget 13|7 dB

I-100

90

I-80:

|-70-

|-60-

Y

L-ao

I-30:

I-20-

10

Start 5 GHz 15 MHz/ Stop 5.15 GHz

Date: 13.FEB.2012 15:13:17

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

® RBW 1 MHz Marker 1 [T1 1
21.Mar 12 10:14 “VBW 3 kHz 47 .43 dBpv

Ref 102.1 dBuv “Att 10 dB SWT 60 ms 5.148500000 GHz

[1oo-ocEfbet—15]1 dB

|-90-

|-80-

|-70-

|-60-

|-50-

F4o

I-30:

I-20-

I-10:

Start 5 GHz 15 MHz/ Stop 5.15 GHz

Date: 21.MAR.2012 10:14:56
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

LOW CHANNEL RESTRICTED, PEAK, VERT

® “RBW 1 MHz Marker 1 [T1 ]
13.Feb 12 15:20 “VBW 3 MHz 70.38 dBuv

Ref 110 dBupv *Att 10 dB SWT 20 ms 5.149700000 GHz

110 OFfset 13}|7 dB

I-100:

Start 5 GHz 15 MHz/ Stop 5.15 GHz

Date: 13.FEB.2012 15:20:58

LOW CHANNEL RESTRICTED, AVERAGE, VERT

RBW 1 MHz Marker 1 [T1 ]
21.Mar 12 10:08 *VBW 3 kHz 50.78 dBpv
Ref 102.1 dBuv *Att 10 dB SWT 60 ms 5.148050000 GHz

100 1611 dB

M‘j

Start 5 GHz 15 MHz/ Stop 5.15 GHz

Date: 21.MAR.2012 10:08:23

Page 23 of 52
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701E
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: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber A

Test Engr: Dennis Huang
Date: 021712

Project #: 12014229
Company: Broadcom

Test Target: FCC 15208
Mode Oper: §02.11n HT40 Tx

Measorement Frequency Amp  Preamp Gain Average Field Strength Limit
Distance to Antenna D Corr Dustance Correct to 3 matens Peak Field Strength Limit
Analvzer Reading Avg  Average Field Strength @3 m Margin vs. Average Limit

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

CL Cable Loss HPF  High Pass Filter

Dist | Read i AF | Amp | D Corr ntré Corr. | Limit Margin Ant. Pol.; Det. EAM.Higthahle Angle;
| (m) | dBuV | dE/m | dB | dB dB dBuV/mdBuV/m  dB VH PAQP cem | Degree |

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14229-1
FCC ID: QDS-BRCM1058

DATE: MARCH 22, 2012
IC: 4324A-BRCM1058

7.2.4. TX ABOVE 1 GHz 802.11a MODE IN THE 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

® “RBW 1 MHz Marker 1 [T1 ]
13.Feb 12 16:20 *VBW 3 MHz 62.97 dBuv

Ref 110.3 dBuv “Att 10 dB SWT 20 ms 5.350330000 GHz

110 Offget 14|dB

I-100:-

|-90-

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 13.FEB.2012 16:20:53

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

“RBW 1 MHz Marker 1 [T1 ]
13.Feb 12 16:21 *VBW 1 kHz 45.07 dBpv
Ref 110.3 dBpVv *Att 10 dB SWT 125 ms 5.350220000 GHz

110 Offhet 14]dB

I-100:

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 13.FEB.2012 16:21:22
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

HIGH CHANNEL RESTRICTED, PEAK, VERT

@ “RBW 1 MHz Marker 1 [T1 ]
13.Feb 12 16:15 “VBW 3 MHz 56.90 dBpV

Ref 110.3 dBuv *Att 10 dB SWT 20 ms 5.350330000 GHz

110 OFThet 14]dB

}-100:-

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 13.FEB.2012 16:15:33

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

“RBW 1 MHz Marker 1 [T1 ]
13.Feb 12 16:16 *VBW 1 kHz 41.61 dBuv
Ref 110.3 dBuv “Att 10 dB SWT 125 ms 5.350110000 GHz

110 Offhet 14]dB

I-100-:

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 13.FEB.2012 16:16:18
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
C iH Certification Services, Fremont Sm Chamber A

Test Engr: Dennis Huang
Date: 02/14/12
Project & 12U14229
Company: BroadCom
Test Target: FCC 15.205
Mode Oper: 802.11aTx

Measuremen! Fraquency Preamp Gain Average Field Strength Limit
Distance to Antenna Distance Correct to 3 meten Peak Field Strength Limit
Analyzer Reading Average Field Strength @ 3 m Margin vs. Average Limit
Antenna Factor Caleslated Peak Field Strength Margin vy, Peak Limit

Cable Loss High Pass Filter

Dist | Read AF | CL | 4 D Corr Corr. | Limit Ant. Pol@_ Det. |Ant.High Table Angle
(m) | dBuV | dB/m | dB dBuV/m dBuV/m VH | PAQP cm  Degree

576 | 740 | -1 A | _107.0
472 | 540 7 !

Rev. 4.1.2.7
Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

7.3. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

® “RBW 1 MHz Marker 1 [T1 ]
13.Feb 12 16:27 “VBW 3 MHz 66.93 dBpv

Ref 110.3 dBuv “Att 10 dB SWT 20 ms 5.350440000 GHz

110 Offget 14|dB

|-100-

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 13.FEB.2012 16:27:34

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

® “RBW 1 MHz Marker 1 [T1 ]
13.Feb 12 16:28 “VBW 1 kHz 49.01 dBpv

Ref 110.3 dBupv “Att 10 dB SWT 125 ms 5.350770000 GHz

110 OFfpet 14(dB

100

-90-

-80-

70

1-60-

)

40

-30-

20

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 13.FEB.2012 16:28:05
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REPORT NO: 12U14229-1
FCC ID: QDS-BRCM1058

DATE: MARCH 22, 2012
IC: 4324A-BRCM1058

HIGH CHANNEL RESTRICTED, PEAK, VERT

@ “RBW 1 MHz Marker 1 [T1 ]
13.Feb 12 16:33 *VBW 3 MHz 69.03 dBuv

Ref 110.3 dBuv *Att 10 dB SWT 20 ms 5.352420000 GHz

110 OFfpet 14]dB

100

|-90-

50
5
fﬂﬁm

|-50-

40

-30:

|-20-

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 13.FEB.2012 16:33:05

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

*RBW 1 MHz Marker 1 [T1 ]
13.Feb 12 16:34 *VBW 1 kHz 51.03 dBpv

Ref 110.3 dBuv “Att 10 dB SWT 125 ms 5.351540000 GHz

110 Offpet 14]dB

100

+-90-

—80:

~70:

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 13.FEB.2012 16:34:24
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REPORT NO: 12U14229-1
FCC ID: QDS-BRCM1058

DATE: MARCH 22, 2012
IC: 4324A-BRCM1058

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber A

Test Engr: Dennis Huang
Date: 021412

Project #: 12014229
Company: BroadCom

Test Target: FCC 15.205
Mode Oper: 802.11n HTI0 Tx

Measurement Frequency Amp  Preamp Gain

Distance to Antenna D Corr Distance Correct to 3 meters
Analyzer Reading Avg  Average Field Strength @ 3 m
Antenna Factor Peak  Caleulated Peak Fiald Strength
Cable Loss HPF  High Pass Filter

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

Read 4 Amp DCorr| Fltr | Corr.
dBuV | dB dB dB dBuV/m

Margin Ant. Pol.| Det. |Ant.High Table Angle
dB VH PPAQP cem | Degree

ittt
Ve e i e e

15.960
15.960

Rev. 4127
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058

IC: 4324A-BRCM1058
7.4. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.3 GHz BAND

RESTRICTED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

R, REW I MNa
b s : VBN 3 MH=
Azz 10 a8 AWT 20 =a

Date: 2.MAR.2012 10:45:54

HIGH CHANNEL RESTRICTED, AVERAGE, HORIZ

RBW 1 MHz Marker 1 [T1 ]

21_Mar 12 12:21

“VBW 3 kHz
Ref 102.1 dBpv

50.89 dBpV
“Att 10 dB SWT 45 ms

5.351870000 GHz

[loooffhet 31611 a5

|-90-

I-80.

- 70-

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 21.MAR.2012 12:21:35
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

HIGH CHANNEL RESTRICTED, PEAK, VERT

Date: 2_.MAR.2012 10:08:10

HIGH CHANNEL RESTRICTED, AVERAGE, VERT

RBW 1 MHz Marker 1 [T1 ]
21._Mar 12 12:28

*VBW 3 kHz 53.65 dBuv
Ref 102.1 dBuv *Att 10 dB SWT 45 ms

5.350660000 GHz
[ 100-offhet— 1611 dB

90

|-80-

70

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 21.MAR.2012 12:28:06
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber A

Test Engr: Dennis Huang
Date: 02/1412

Project #: 12014229
Company: BroadCom

Test Target: FCC 15.205
Mode Oper: 802.11n HT40 Tx

f Measurement Frequency Amp  Preamp Gain Average Fiald Strength Limit

Dist  Distance to Aintenna D Corr Distance Correct to 3 metens Peak Fiald Strength Limit
Analyzer Reading Avg  AverageFieldStrength @3 m Margin vs. Average Limit

AF Antenna Faclor Peak  Caleslated Peak Field Strength Margin vs. Peak Limit

CL Cabla Loss HPF  High Paw Filter

Dist | Read | AF | Amp | DCorr| Fltr | Corr. | Limit Margin Ant. Pol.i Det. |Ant.HighTable Angle
(m) | dBuV /m | dB | dB | dB dBuV/mdBuVim dB VH ![P/AQP| em | Degree

nel - 5270MHz ! I |

3.0 | 374 3. Bi-346 00 | 07 530} 740 . | [ 1993 | 2682
30 | 282 5/ -346 | 00 | 07! 438 ¥ r 1 A 1 1993 | 2682
3.0 395 5346 00 | 07| 551 ; 1010 | 1051
3.0 | 296 1 115) -346 . 00 | 0.7 | 452 .0 | -88 | LA 1010 | 1051

Rev. 4.1.2.7
Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

7.5. TX ABOVE 1 GHz 802.11a MODE IN THE 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

® “RBW 1 MHz Marker 1 [T1 ]
02.Mar 12 13:57 “VBW 3 MHz 66.56 dBuv

Ref 110 dBuv Att 10 dB SWT 20 ms 5.469640000 GHz

110 OfFfget 17

I-100-

|-90-

|-80-

I-70:

I-60:

W
I-50-

|-40-

|-30-

[-20-

10

Start 5.35 GHz 12 MHz/ Stop 5.47 GHz

Date: 2.MAR.2012 13:57:41

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

® RBW 1 MHz Marker 1 [T1 ]
21.Mar 12 13:00 “VBW 1 kHz 43.39 dBpVv

Ref 103.1 dBuv “Att 10 dB SWT 125 ms 5.458790000 GHz

[fooOoffket 16]1 db

|-90-

I-80-

|-70-

|-60-

I-50-

Fao:

|-30-

[-20-

10

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 21.MAR.2012 13:00:40
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REPORT NO: 12U14229-1
FCC ID: QDS-BRCM1058

DATE: MARCH 22, 2012
IC: 4324A-BRCM1058

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 64.16 dBpVvV
SWT 20 ms 5.470000000 GHz

O02.Mar 12 13:20
Ref 110 dBpv
110 OFfget 17

“Att 10 dB

I-100-

Start 5.35 GHz 12 MHz/ Stop 5.47 GHz

Date: 2.MAR.2012 13:20:02

LOW CHANNEL RESTRICTED, AVERAGE, VERT

RBW 1 MHz Marker 1 [T1 ]

21.Mar 12 12:52
Ref 103.1 dBuv
[1000ffket 16[1 dB

“VBW 1 kHz
SWT 125 ms

50.43 dBuv

*Att 10 dB 5.460000000 GHz

}-90-

[-80:

|70

[-60:

I-50-

|-40-

[-30:

20

[-10:

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 21.MAR.2012 12:52:49
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DATE: MARCH 22, 2012

REPORT NO: 12U14229-1
IC: 4324A-BRCM1058

FCC ID: QDS-BRCM1058
AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
(RER

*RBW 1 MHz Marker 1
64.27 dBuv

O08.Mar 12 10:52 *VBW 3 MHz
SWT 20 ms 5.727400000 GHz

Ref 110 dBuv
110 Offset 18

*Att 10 dB

I-100-

Span 100 MHz

Center 5.775 GHz 10 MHz/

Date: 8.MAR.2012 10:52:01

HIGH CHANNEL BANDEDGE, PEAK, VERT
1[T11]

*RBW 1 MHz Marker
68.04 dBuV

% 08.Mar 12 10:46 *VBW 3 MHz
SWT 20 ms 5.727400000 GHz

Ref 110 dBuv *Att 10 dB
110 OfFfset 18|1 dB

I-100-.

Span 100 MHz

Center 5.775 GHz 10 MHz/

Date: 8_MAR.2012 10:46:33

Page 36 of 52
FORM NO: CCSUP4701E

COMPLIANCE CERTIFICATION SERVICES (UL CCS)
TEL: (510) 771-1000 FAX: (510) 661-0888

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




REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber A

Test Engr: Dennis Huang
Date: 021412
Project #: 12014229
Company: BroadCom
Test Target: FCC15.205
Mode Oper: 802.11a Tx

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

Cable Loss High Pass Filter

Read | AF | F DCorr| Fltr | Corr. | Limit Margin Ant. Pol.| Det. |Ant.High Table Angle Notes
dBuV | dB/m | dB | dB dBuV/m dBuVim VH | PAQP em | Degree |

52.8 3. -36. 00 | 07 649 | 740 | -9. i | 139.1 2368
41.9 3. .2 | -36. ; 0.7 | 540 | 540 j f ol A1 1391 2368
41.9 3. 2 | 363 1 O 0.7 ! 540 | 740 | -20.0 | ] i | 1404 | 1665
313 2 | =363 | 0. 434 | 540 | -10. .0 | 1404 | 1665

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

7.6. TX ABOVE 1 GHz 802.11n HT20 MODE IN THE 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

*RBW 1 MHz Marker 1 [T1 ]
20.Mar 12 09:49 “VBW 3 MHz 65.04 dBpv
Ref 102.7 dBuv “Att 10 dB SWT 20 ms 5.469280000 GHz

[1oo0ffket 1577 dm

Start 5.35 GHz 12 MHz/ Stop 5.47 GHz

Date: 20.MAR.2012 09:49:16

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

RBW 1 MHz Marker 1 [T1 ]
21.Mar 12 12:58 *VBW 1 kHz 45.68 dBuv
Ref 103.1 dBuv *Att 10 dB SWT 125 ms 5.459780000 GHz

[ ooQffket 16[1 dB

-90-

|-80-

-70-

|-60-

-50-

|-40-

-30-

|-20-

-10-

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 21.MAR.2012 12:58:57
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REPORT NO: 12U14229-1
FCC ID: QDS-BRCM1058

DATE: MARCH 22, 2012
IC: 4324A-BRCM1058

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

“RBW 1 MHz
“VBW 3 MHz
“SWT 20 ms

g 20.Mar 12 09:20

Ref 102.7 dBuv

Marker 1 [T1 ]
67.68 dBuv
5.469640000 GHz
[ 1o00ffket 15[7 dR ]

“Att 10 dB

|-90-

-80-

|-70-

-60-

oA o

La0

|-30-

|-20-

-10-

Center 5.41 GHz 12 MHz/ Span 120 MHz

Date: 20.MAR.2012 09:20:25

LOW CHANNEL RESTRICTED, AVERAGE, VERT
® 21.Mar 12 12:54

Ref 103.1 dBpv

RBW 1 MHz Marker 1 [T1 ]
“VBW 1 kHz 50.98 dBpv

“Att 10 dB SWT 125 ms 5.459670000 GHz

[ ooOffket 16[1 dB

=

-80-

-70.

-60.

50

a0

-30.

|-20-

10

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 21.MAR.2012 12:54:14
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DATE: MARCH 22, 2012
IC: 4324A-BRCM1058

REPORT NO: 12U14229-1

FCC ID: QDS-BRCM1058
AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ
Marker 1 [T1 ]

*RBW 1 MHz
*VBW 3 MHz 62.37 dBuv
5.726100000 GHz

O02.Mar 12 16:13
*Att 10 dB SWT 20 ms

Ref 110 dBuv
110 Offfet 18

1 dB

|-100-

Mt U
W

YW

Stop 5.825 GHz

Start 5.725 GHz 10 MHz/

Date: 2.MAR.2012 16:13:47

Marker 1 [T1 ]
65.14 dBuv

% 02.Mar 12 16:06 “VBW 3 MHz
SWT 20 ms 5.726500000 GHz

Ref 110 dBuv “Att 10 dB

110 Offget 18

*RBW 1 MHz

1 dB

I-100

10 MHz/ Span 100 MHz

Center 5.775 GHz

Date: 2.MAR.2012 16:06:59
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber A

Test Engr: Dennis Huang
Date: 02/1412

Project #: 12014229
Company: BroadCom

Test Target: FCC15.205
Mode Oper: 802.11n HTI10 Tx

f Measurement Frequency Amp  Preamp Gain Average Fueld Strength Limat
Dist  Distance to Antenna D Corr Dutance Corract to 3 metens Paak Fiald Strength Limat
Analyzer Reading Average Fiald Strength @ 3 m Margin vs. Average Limit
Antenna Factor Caleulated Peak Field Strength Margin vs. Peak Limit
Cable Loss High Pass Filter

Fltr | Corr. | Limit Margin .-\nt.Pnl.; Det. ?AnLHigh;szle:lnglgé
dB dBuV/mdBuVim @ dB VH [ P/AQP| cm | Degree |

07 1 64 | 740 VIR T 1ass T do
X r 1A |

0.7 | - 1335 | 406
- -

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

7.7. TX ABOVE 1 GHz 802.11n HT40 MODE IN THE 5.6 GHz BAND

RESTRICTED & AUTHORIZED BANDEDGE (LOW CHANNEL)

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, HORIZ

® “RBW 1 MHz Marker 1 [T1 ]
08.Mar 12 12:06 “VBW 3 MHz 65.82 dBuv

Ref 110 dBuv *Att 10 dB SWT 20 ms 5.469040000 GHz

110 OFfset 18

I-100:

90

|-80:

I-70:

60
Adwide

Wy

I-50-

a0

[-30:

20

10
Start 5.35 GHz 12 MHz/ Stop 5.47 GHz

Date: 8.MAR.2012 12:06:14

LOW CHANNEL RESTRICTED, AVERAGE, HORIZ

® RBW 1 MHz Marker 1 [T1 ]
21.Mar 12 12:41 “VBW 3 kHz 46.97 dBpv
Ref 103.1 dBpv “Att 10 dB SWT 45 ms 5.459230000 GHz

[ ocoQffket 16]1 db

|-90-

-80-

|70

-60-

|-50-

a0

-30-

|-20-

-10-

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 21.MAR.2012 12:41:17
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REPORT NO: 12U14229-1
FCC ID: QDS-BRCM1058

DATE: MARCH 22, 2012
IC: 4324A-BRCM1058

LOW CHANNEL RESTRICTED & AUTHORIZED, PEAK, VERT

g O8.Mar 12 11:47

Ref 110 dBuv

*RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz 68.14 dBuv

*Att 10 dB SWT 20 ms 5.469760000 GHz

110 Offpet 18

-100-

-90:

-80:

70

-60

50

-40:

-30

20

10

Start 5.35 GHz 12 MHz/ Stop 5.47 GHz

Date: 8.MAR.2012 11:47:16

LOW CHANNEL RESTRICTED, AVERAGE, VERT

RBW 1 MHz Marker 1 [T1 ]

21.Mar 12 12:43
Ref 103.1 dBuv

*VBW 3 kHz
SWT 45 ms

50.78 dBpv

*Att 10 dB 5.459890000 GHz

[ go0ffket 16]1 db

-90:

-80:

70

-60

50

[~ ~ewan,
-40:

-30

-20:

10

Start 5.35 GHz 11 MHz/ Stop 5.46 GHz

Date: 21.MAR.2012 12:43:40
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REPORT NO: 12U14229-1
FCC ID: QDS-BRCM1058

DATE: MARCH 22, 2012
IC: 4324A-BRCM1058

AUTHORIZED BANDEDGE (HIGH CHANNEL)

HIGH CHANNEL BANDEDGE, PEAK, HORIZ

% 08.Mar 12 11:21

Ref 110 dBpv

“RBW 1 MHz Marker 1 [T1 ]
*VBW 3 MHz
*Att 10 dB SWT 20 ms

66.70 dBuv
5.731500000 GHz

110 OFfget 18|1 dB

-100-

-90:

-80

-50:

L40

-30:

-20:

10

Start 5.725 GHz 10 MHz/

Date: 8.MAR.2012 11:21:59

HIGH CHANNEL BANDEDGE, PEAK, VERT

® *RBW 1 MHz Marker 1 [T1 ]
O8.Mar 12 11:18 *VBW 3 MHz 67.67 dBuv

Ref 110 dBuv “Att 10 dB SWT 20 ms 5.729500000 GHz

Stop 5.825 GHz

110 OfFfset 18(1 dB

I-100:

[ WXTRPRTI
4

10

Start 5.725 GHz 10 MHz/ Stop 5.825 GHz

Date: 8.MAR.2012 11:18:51
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber A

Test Engr: Dennis Huang
Date: 021412

Project #: 12014229
Company: BroadCom

Test Target: FCC 15.205
Mode Oper: 802.11n HT40 Tx

Measurement Fraquency Preamp Gain Average Field Strength Limit
Distancs to Antenna Datance Correct to 3 meters Peak Fisld Strength Limit
Analyzer Reading Average Fiald Strength @ 3 m Margin vs. Average Limit
Antenna Factor ¢ Caleulated Peak Field Strength Margin vs. Peak Limit

Cable Loss High Pass Filter

f Dist AF | F Fltr | Corr. | Limit [Margin/ Aat. Pol., Det. | AntHigh Table Angle| Notes
CHz | (m) | dB/m | dB dBuV/nidBuV/m, dB VH  PAQP. em | Degree |

Low Channel - 5510MHz } N

3.0 | 445 3. g 0 | 0.7 | 566 74.0 | 607
30 | 339 3. : X 0.7 | 46.1 A i £ | 60.7
30 | 364 3. 2 2363 | 0.0 _485 : - P L 1371
30 | 268 3. 2 12363 1 0. X 389 K - : 1819 | 371

Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

7.8. RECEIVER ABOVE 1 GHz

7.8.1. RECEIVER ABOVE 1 GHz FOR 20 MHz BANDWIDTH

SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber-A

Company: BroadCom

Project #: 12U14229

Date: 21772012

Test Engineer: Dennis Huang
Configuration: EUT with Support Laptop PC
Mode: Rx HT20

Test Equipment:
Horn 1-18GHz Pre-amplifer 1-26GHz | Pre-amplifer ZGMGHZ[ Horn > 18GHz ‘ Limit

| T73; SIN: 6717 @3m j | T144 Miteq 300BA00931 j j RX RSS 210 j

Peak Measurements
REW=VBW=1MH:z

Hi Frequency Cables

3 cable 22807700 | 12" cable 22807600 | 20’ cable 22807500 ‘ HPE ‘ Kabact pier

¥ cable 22807700 j ‘ 12 cable 22807600 ‘ 20" cable 22807500 j ‘ ﬂ = Average Measurements

RBW=IMHz ; VBW=10Hz

f Dist | Read Pk |Read Avg. AF  CL | Amp D Corr Fltr | Peak Avg PkLim |AvgLim Pk Mar Avg Mar Notes
GHz | (m) dBuV dBuV  dB/m dB dB dB | dBuV/m dBuV/m dBuV/m | dBuV/m| dB dB (V/H)
1245 30 | 695 | 409 247 30 | 385 | 00 | 00| 588 30.2 | 54 | 152 | 238 v
1250 | 30 63.1 365 | 248 30| 385 | 00 | 00| 524 | 258 54| 216 282 | H
2492 30 | 6l4 | 372 289 | 44 | 369 | 00 | 00 | 578 236 7 |54 | 162 | -204 v
2492 | 3.0 60.7 379 | 289 | 44 | 369 | 00 | 00 | 571 | 343 7 4 16.9 197 | H

Rev. 07.08.11

Measurement Frequency Amp  Preamp Gain AvgLm Average Field Strength Limit
Distance to Antenna D Corr Distance Correct to 3 meters PkLmm Peak Field Strength Limit
Analyzer Reading Avg  Average Field Strength @ 3 m Avg Mar Margmn vs. Average Limit
Antenna Factor Peak Calculated Peak Field Strength Pk Mar Margn vs. Peak Limit
Cable Loss HPF  High Pass Filter
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DATE: MARCH 22, 2012
IC: 4324A-BRCM1058

REPORT NO: 12U14229-1
FCC ID: QDS-BRCM1058

7.8.2. RECEIVER ABOVE 1 GHz FOR40 MHz BANDWIDTH

SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont 5m Chamber-A

BroadCom

Company:
Project #:
Date:

Test Engineer:
Configuration:
Mode:

12014229

2172012

Dennis Huang

EUT with Support Laptop PC
Rx HT40

Test Equipment:
Limit |

j |Rxnss:e1u :J

Peak Measurements
REW=VBW=1MH:z
.| Average Measurements
RBW=IMHz ; VBW=10Hz

Pre-amplifer 26~4OGH1| Horn > 18GHz

]

Hom 1-18GHz ‘ Pre-amplifer 1-26GHz
[ T73; SIN: 6717 @3m :I | T144 Miteq 3008A00931 .,

Hi Fraguency Cables
3" cable 22807700 |

| ¥ cable 22807700 j ‘ 12 cable 22807600

12' cable 22807600 Reject Filter

20' cable 22807500 ‘

Avg Lim Pk Mar Avg Mar Notes
dBuV/im | dB dB (V/H)
-14.2 -238 v
207 | 276 |

[ 154 | 92
161 196 |

|zu-canrezzsorsnn j ]

Peak Avg Pk Lim
dBuV/m dBuV/m dBuV/m
50.8 anz 74 | 54
533 | 264 74 54
58.6 148 74 1 54
579 | 344 74 54

f Dist
GHz | (m)
1245 | 30 |
1250 | 30
2492 | 30 |
2492 | 3.0

Read Pk | Read Avg.
dBuV dBuV

AF  CL | Amp D Corr Fltr
dB/m dB dB | dB
70.5 40.9 24.7 .0 | 385 0.0 0.0 |
64.0 371 | 248 30 | 385 | 00 | 00
62.1 384 28.9 L4 | 369 | 0.0 0.0 |
61.4 380 | 289 | 44 | 369 | 00 | 00

Rev. 07.08.11

AvgLm Average Field Strength Limit
PkLmm  Peak Field Strength Limit
Avg Mar Margmn vs. Average Limit
Pk Mar Margn vs. Peak Limit

Amp  Preamp Gain

D Corr Distance Correct to 3 meters
Avg  Average Field Strength @ 3 m
Peak Calculated Peak Field Strength
HPF  High Pass Filter

Measurement Frequency
Distance to Antenna
Analyzer Reading
Antenna Factor

Cable Loss
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

7.9. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL EMC Test System 17 Feb 2812 16:38:29

iRgdiated Emissions

96

: : : oo : ‘|Compony: BroodCom
5d ! ! ! ' ' ! NFroject: 12014229
: : : : HDote 2717712
T Warst Cose

7B

[S1E}

o

43

3B

dBull/m Horizontaol

==
Frequency [MH=zI

Raorge [WHz1 Let  REWCHzD UBUCHzD Sweep Folarity Renge [HH=] Det  REMCHzI UBNLHzl Sweep Folarity
| 1361 B ¥ 128 1M futo/Caupled  H

Flle: Below 16Hz Worst Cese.DAT
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058
SPURIOUS EMISSIONS 30 TO 1000 MHz (WORST-CASE CONFIGURATION, VERTICAL)

VERTICAL PLOT

UL EMC Test System 17 Feb 2812 16:38:29

ERadiated Emissions

898

: : : : : : V[Compory: BroodCom
5d ! ! : ' ! ' Frojest: 12014229
: : : : : : HDate: 2717712
T Worst Cose

T3

15}

58

48

3@

dBull/m Uerticol

184
Freguency LC[MH=]

Rargs [MHz1 Lot REWCHz] UBUCHZD  Sweep Folarity Rengs [HHz] Det REMCHz] UBNLHE] Sweep Folarity
| : 3618 ¥ 128 W fusto/Coupled  H

Flle: Below 16Hz Worst Cose DAT
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REPORT NO: 12U14229-1 DATE: MARCH 22, 2012
FCC ID: QDS-BRCM1058 IC: 4324A-BRCM1058

HORIZONTAL & VERTICAL DATA

Company: Broadcom
Project: 12U14229
Date: 2/17/2012
Mode Tx Worst Case
Test Engineer: Dennis Huang
Range 1 30 - 1000MHz

5mA
T122
25MHz-1GHz Bilog CFR47
ChmbrA below Part 15
Test Meter Amplified.TX  |[1GHz.TXT Class B
Frequency |Reading |Detector [dB] [dB] 3m Polarity
74.1966 60.21|PK -27.1 7.7 Horz
74.095 59.3|QP -27.1 7 -0. Horz
76.1351 59.75|PK -27.1 7.6 2 ; Horz
75.992 59.4|QP -27.1 7.6 -0. Horz
199.8082 53.51|PK -26.2 12 - Horz
399.6623 59.29|PK -25.3 14.9 Horz
399.725 55.36|QP -25.3 14.9 -1. Horz
497.9416 53.61|PK -24.9 16.7 - Horz
899.3945 48.94|PK -23.4 21.9 - Horz
899.394 46.11|QP -23.4 21.9 - Horz
75.9412 55.74|PK -27.1 7.6 - Vert
199.0328 47.68|PK -26.2 119 Vert
399.6623 55.01|PK -25.3 14.9 Vert
497.7478 52.21|PK -24.9 16.7 Vert
699.5404 37.32|PK -23.3 19.6 Vert
899.5883 40.8|PK -23.4 21.9 -6. Vert
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