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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 802.11a/b/g/n/ac WLAN + Bluetooth PCI-E Mini Card
MODEL: BCM94352HMB
SERIAL NUMBER: 265 (P238)
DATE TESTED: August 23 - 29, 2012
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

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:

, = IR

: —— S gt
FRANK IBRAHIM VIEN TRAN
WISE PROJECT LEADER WISE ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2003,
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
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/nfac WLAN + Bluetooth PCI-E Mini Card.

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)
2402 - 2480 Bluetooth Low Energy (BLE) 0.12 1.03
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an 802.11a/g/n WLAN + Bluetooth antenna with a maximum gain of 3.9dBi.

5.4. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Broadcom Bluetooth 4.0 + HS USB
Device, version 5.6.0.3200.

The test utility software used during testing was Blue Tool, ver. 1.6.0.4.

5.5. 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. The EUT was oriented in a flat orientation, similar to the orientation it would have in
real installations; see setup photos for details.

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.
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5.6. DESCRIPTION OF TEST SET

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Lenovo G560 CBU4473193 DoC
AC/DC Adapter Lenovo PA-1650-56LC 11S360016462Z2400008KCM8 DoC
Jig Board Catalyst MINI2EXP BRCM 2011-05 N/A
/O CABLES
/O CABLE LIST
Cable [Port # of Connector |Cable Cable |Remarks
No. Identical Type Type Length
Ports
1 AC 1 US 115V Shielded 1.5m NA
2 DC 1 DC Un-shielded 1.5m Ferrite at laptop's end
TEST SETUP

The EUT is attached to a jig board which is installed in the PCMCI slot of a host laptop
computer during the tests. Test software exercised the radio card.
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SETUP DIAGRAM FOR TESTS

Converter
Board

AC Adapter
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6. TEST AND MEASUREMENT EQUIPMENT

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

report:
Test Equipment List
Description Manufacturer |Model Asset Cal Date (Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 | 12/15/11 | 12/15/12
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 | 09/02/11 | 09/02/12
EMI Test Receiver, 9 kHz-7 GHz |R &S ESCI 7 1000741 | 07/13/12 | 07/06/13
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 [ 08/19/11 | 08/19/13
Peak Power Meter Agilent / HP E4416A C00963 | 12/13/11 | 12/13/12
Peak / Average Power Sensor Agilent / HP E9327A C00964 | 12/13/11 | 12/13/12
Antenna, Horn, 18 GHz EMCO 3115 C00872 | 09/20/11 | 09/20/12
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00589 | 11/01/11 | 11/01/12
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences |JB1 C00682 | 02/07/12 | 02/07/13
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 | 11/11/11 | 11/11/12
Preamplifier, 26.5 GHz Agilent / HP 8449B C01063 | 07/12/12 | 07/12/13
LISN, 30 MHz FCC 50/250-25-2 C00626 | 12/13/11 | 12/13/12
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRC13192 N02683 CNR CNR
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7. ANTENNA PORT TEST RESULTS

LIMITS

FCC §15.247 (a) (2)

IC RSS-210 A8.2 (a)

6 dB BANDWIDTH

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

TEST PROCEDURE

KDB 558074 D01 DTS Measurement Guidance V01 dated 01-18-12.

RESULTS
Channel Frequency 6 dB Bandwidth Minimum Limit
(MHz) (MHz) (MHz)
Low 2402 0.6167 0.5
Middle 2440 0.6200 0.5
High 2480 0.6167 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
i Agllent 150051 Aug 28,2012

R T

Freg/Channel

Ref 10 dBm Atten 10 dB

A& Mkrl B16.7 kHz
-2.00 dB

#Feak

Center Freq
240200000 GHz
Start Frag
240150000 GHz
Stop Freq
240250000 GHz

CF Step
100.000000 kHz
Auto hdan|

=50k

Swp

Center 2.402 000 0 GHz
#Res BW 10 kHz

#VBW 30 kHz

Span 1 MHz
#Sweep 20 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

6 dB BANDWIDTH MID CH

% Aglent 15:42:58 Aug 28, 2012

T

Freg/Channel

Ref 10 dBm Atten 10 dB

A Mkrl 6200 kHz
-1.43 dB

Center Freq

#Peak
Log

10
dB/

Ofist
11

dB
DI

2.44000000 GHz

Start Freq
243950000 GHz

Stop Freq
2 44050000 GHz

153
dBm

LgAv

CF Step
100.000000 kHz
Auto hdan

V1 82
S3 FC

n(f):
f>50k

Swp

Center 2.440 000 0 GHz

#Res BYW 10 kHz #VBW 30 kHz

Span 1 MHz
#Sweep 20 ms (601 pis)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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6 dB BANDWIDTH HIGH CH
- Agilent 15:48:28 Aug 28, 2012 T [Freq/Channel |

& Mkrl B16.7 kHz Center Freq
EPE;;E dBm Atten 10 dB 0.4 dB 3 AA000N00 GHa
Log
10 Start Freqg
dB/ 247950000 GHz
Offst
1 ‘
dB Stop Freqg
DI 245050000 GHz

157
dBm CF Step

100.000000 kHz
LgAv Auta lan

w1 82 Freq Offset
53 FC 0.00000000 Hz

eif): )
{50k Signal Track
Swp On Off

Center 2.480 000 0 GHz Span 1 MHz ‘
#Res BW 10 kHz #VBW 30 kHz #Sweep 20 ms (601 pts)

Page 12 of 41

UL CCS FORM NO: CCSUP4701G
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: 12U14473-5
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 04, 2012

IC: 4324A-BRCM1068

LIMITS

99% BANDWIDTH

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 2402 1.3019
Middle 2440 1.0364
High 2480 1.0367
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99% BANDWIDTH

99% BANDWIDTH LOW CH
- Agllent 15:13.28 Aug 28, 2012

R T

|FrequhanneI |

Ch Freq 2.402 GHz

Trig  Free

Occupied Bandwidth

Center Freq
240200000 GHz

Averages: 100 I |

Ref 10 dBm Atten 10 dB

#Samp

Log

Start Freq
240050000 GHz
Stop Freq
2.40350000 GHz

10
dB/

Offst
11

dB

Center 2.402 000 GHz

#Res BW 12 kHz #VBW 36 kHz

Span 3 MHz

CF Step
300.000000 kHz
Ao hdan|

Freq Offset
0.00000000 Hz

#Sweep 100 ms 601 pts)

Occupied Bandwidth
1.0319 MHz

25978 kHz
1.227 MHz™

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr
% dB

95.00 %
-26.00 dB

Signal Track
On Off

99% BANDWIDTH MID CH
H Agilent 15:43:29 Aug 28, 2012

T

|Freq;‘ChanneI |

Ch Freg 2.44 GHz

Trig  Free

Occupied Bandwidth

Averages: 100 I |

Ref 10 dBm Atten 10 dB

Center Freq
244000000 GHz

Start Freq
2 43850000 GHz

#Samp)

Log

Stop Freq
2.44150000 GHz

10
dB/
Offst

11

dB

Center 2.440 D00 GHz

#Res BW 12 kHz #VBW 36 kHz

Span 3 MHz
#Sweep 100 ms {01 pis)

CF Step
300.000000 kHz
At hdan|

Freq Offset
0.00000000 Hz

Occupied Bandwidth
1.0364 MHz

2.756 kHz
1.219 MHz™

Transmit Freq Errar
¥ dB Bandwidth

Occ BW % Pwr
¥ dB

95.00 %
-26.00 dB

Signal Track
On Off
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99% BANDWIDTH HIGH CH
He Agilent 15:49:54 Aug 28, 2012 T [Freq/Channel |

. |
ChFreq 248 GHz Trig Free zfaESSEEnF E%quz

| Start Frag
2 47850000 GHz

Ref 10 dBm Atten 10 dB
#Samp Stop Freq
245150000 GHz

CF Step
300.000000 kHz
Auto hdan|

Occupied Bandwidth Averages: 100 I

Freq Offset

Center 2.480 000 GHz Span 3 MHg || 000000000 Hz

#Res BW 12 kHz #VBW 36 kHz #Sweep 100 ms {601 pts)

; . Signal Track
Occupied Bandwidth Occ BYY % Pwr 99.00 % ||[on off

1.0367 MHz xdB  -26.00dB

Transmit Freq Errar 1.699 kHz
# dB Bandwidth 1.238 MHz*
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LIMITS

OUTPUT POWER

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

KDB 558074 D01 DTS Measurement Guidance V01 dated 01-18-12.

RESULTS
Channel | Frequency | Peak Power Limit Margin
Reading
(MHz) (dBm) (dBm) (dB)
Low 2402 0.12 30 -29.88
Middle 2440 0.09 30 -29.91
High 2480 -0.28 30 -30.28
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OUTPUT POWER

OUTPUT POWER LOW CH
e Agilent 15:19:68 Aug 28, 2012 T | Peak Search

Mkr1 170 ps
Ref 10 dBm Atten 10 dB 0.12 dBm MNext Peal:
#Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

‘ Pk-Pk Search

‘ Mllkr © CF
Center 2.402 000 GHz Span 0 Hz ‘ M?;e
Res BW 3 MHz #WBW 8 MHz Sweep 1 ms (601 pts)

OUTPUT POWER MID CH
- Agilent 16:41:50 Aug 28, 2012 T Feak Search

Mkr1 336.7 ps

Ref 10 dBm Atten 10 dB 0.0% dBrm Mext Peagk
#Peak
1

Log ) o ]
10 ‘ Next Pk Right

Mext Pl Left

Min Search

‘ Pk-Pk Search

‘ Wkr © CF
Center 2.440 000 GHz Span 0 Hz ‘ ,]Mo?ge
Res BW 3 MHz #WVBW & MHz Sweep 1 ms 601 pts)
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OUTPUT POWER HIGH CH
e Agilent 15:51:24 Aug 28, 2012 T | Peak Search .

Mkr1 608.3 ps ‘
Ref 10 dBm Atten 10 dB -0.28 dBm Mext Peak
#Feak
Log
10 ’
dB/ ‘ Mext Pk Right
Offst
1
dB ‘ MNext Pk Left

‘ Min Search

‘ Fl-Fk Search

‘ tllr © CF
Center 2.480 000 GHz Span 0 Hz ‘ M?ge
Res BW 3 MHz #WVBW § MHz Sweep 1 ms (601 pts)
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LIMITS

POWER SPECTRAL DENSITY

FCC §15.247 (e)

IC RSS-210 A8.2 (b)

TEST PROCEDURE

KDB 558074 D01 DTS Measurement Guidance V01 dated 01-18-12.

RESULTS
Channel Frequency PPSD Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 -16.03 8 -24.03
Middle 2440 -16.09 8 -24.09
High 2480 -16.47 8 -24.47
Note:

The spectrum analyzer offset = attenuator loss + cable loss + 10 log (3/100 kHz) = -4.2dB.
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POWER SPECTRAL DENSITY

PSD LOW CH

e Agilent 18:28:35 Aug 28, 2012

T

Freg/Channel

Project:
Ref 10 dBm

Atten 30 dB

Mkr1 2.401 993 9 GHz
-16.03 dBm

#Peak

Center Freq
240200000 GHz
Start Freq
240155000 GHz
Stop Freq

2 40245000 GHz

90.0000000 kHz
Iilan|

Auto

Swp

Center 2.402 000 0 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 900 kHz
Sweep 1 ms (601 pts)

Freq Offset
0.00000000 Hz

Signal Track

On

—

PSD MID CH

- Agilent 15:44:31 Aug 28, 2012

T

Freg/Channel

Ref 10 dBm

Atten 30 dB

Mkr1 2.439 993 9 GHz
-16.09 dBm

#Peak
Log

10

2.43355000 GHz

Center Freq
244000000 GHz

—

2.44045000 GHz

Auto

CF Step
50.0000000 kHz
[lar

Center 2.440 000 0 GHz
#Res BYW 100 kHz

#VBW 300 kHz

Span 900 kHz
Sweep 1 ms 601 pts)

Freq Offset
0.00000000 Hz

Signal Track
Off

—

On
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REPORT NO: 12U14473-5
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 04, 2012
IC: 4324A-BRCM1068

PSD HIGH CH
H Agilent 15:45:43 Aug 28, 2012

T |FrquChanneI |

Ref 10 dBm Atten 30 dB

#Peak
Log

Mia1 2.479 990 9 GHz contor T
R enter Fred
1647 dBm_ | 5 sa000000 GHz

10
dB/

Start Frag
2 47955000 GHz

Offst
4.2

dB
DI

Stop Freq
245045000 GHz

8.0
dBm

CF Step

#PAvy

00.0000000 kHz
Auto hdan|

V1 82
S3 FC

eif):

Freq Offset
000000000 Hz

=50k
Swp

Signal Track
On Off

Center 2.480 000 0 GHz
#Res BW 100 kHz

#YBW 300 kHz

Span 900 kHz ‘
Sweep 1 ms (601 pts)
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REPORT NO: 12U14473-5 DATE: SEPTEMBER 04, 2012

FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068
7.5. CONDUCTED SPURIOUS EMISSIONS
LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

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

TEST PROCEDURE

KDB 558074 D01 DTS Measurement Guidance V01 dated 01-18-12.
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REPORT NO: 12U14473-5

FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 04, 2012
IC: 4324A-BRCM1068

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE
e Agllent 15.57.41 Aug 28,2012

T

Ref 10 dBm

Atten 10 dB

Mkr1 2.401 99 GHz
.65 dBm

#Peak
Log

10
dB/

Offst
11

dB
]l

Clear Write

Mlax Hold

33
dBm

LyAv

lin Hold

V1 52
53 FC

AA

if):
f>50k

Swp

#Res BYW 100 kHz

Center 2.400 00 GHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (1001 pts)

LOW CH SPURIOUS
W Agilent 15:56:58 Aug 28, 2012

T

Ref 10 dBm

Atten 10 dB

Mkr3 9.613 GHz
61.05 dBm

#Peak 1

Loy

10

dB/

Clear \Write

lax Hold

313
dBm

LgAv

hin Hold

Start 30 MHz
#Res BYW 100 kHz

#YBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

b arker Trace
1 [4b]
2 4D
2 (1

# oz
2283 GHz
3,198 GHz
Q612 GHz

Amplitude
-1.60 dBm
-58.62 dBm
-61.05 dBm

Page 23 of 41

UL CCS

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701G

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: 12U14473-5
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 04, 2012
IC: 4324A-BRCM1068

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE
e Agllent 155427 Aug 28,2012

T

Freg/Channel

Ref 10 dBm

Atten 10 dB

Mkr1 2.439 767 GHz
-1.32 dBm

#Peak

Center Freq
2 44000000 GHz
Start Frag

2 43500000 GHz
Stop Freq
244500000 GHz

CF Step
1.00000000 hHz
Auto hdan|

=50k

Swp

Center 2.440 000 GHz
#Res BW 100 kHz

#YBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track

On Off

MID CH SPURIOUS
% Aglent 15:55:38 Aug 28, 2012

T

harker

Ref 10 dBm

Atten 10 dB

Mkr3 25.091 GHz
59.47 dBm

#Peak

Select Marler
1 2 3 4

Log

10
dB/

Ofist

Marler Trace
3

11

dB

DI

Readout ||
Fregquency

N3
dBm

LgAv

Marler Table
On Off

Start 30 MHz
#Res BW 100 kHz

#YBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

Matker
1 4D
2 (1
2 m

Trace

ez
2445 GHz
9760 GHz
25.091 ¢Hz

Amplitude
-2.65 dBm
-64.62 dBm
-59.47 dBm

Marker All Off
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REPORT NO: 12U14473-5
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 04, 2012
IC: 4324A-BRCM1068

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE

W Agilent 16:01:04 Aug 28, 2012

T

MWarker

Ref 10 dBm Atten 10 dB

Mkr1 2.479 99 GHz
-1.09 dBm

#Peak

Select Marker
1 3 4

Marker Trace
Ao 1 2 3

Readout ||
Fraguency

Marker Table
On Off

Swp

Center 2.483 50 GHz

#Res BW 100 kHz #YBW 300 kHz

Span 10 MHz
Sweep 1 ms (1001 pts)

‘ Marker All Off

HIGH CH SPURIOUS

% Aglent 15:50:55 Aug 28, 2012

T

harker

Ref 10 dBm Atten 10 dB

Mkr2 3.302 GHz
58.74 dBm

#Peak 1

Select Marler
1 2 3 4

Log <

10
dB/

Ofist

11

dB

DI

Delta

N3
dBm

LgAv

Delta Pair
(Tracking Ref)
Ref A

Start 30 MHz

#Res BYW 100 kHz #YBW 300 kHz

Stop 26.000 GHz
Sweep 2.482 s (1001 pts)

Matker Trace
1 4D
2 (1
2 m

ez
2471 GHz
2202 GHz
9613 GHz

Amplitude
-1.21 dBm
-58.74 dBm
-67.07 dBm

Span Pair

Span Center
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REPORT NO: 12U14473-5 DATE: SEPTEMBER 04, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209
IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

Frequency Range Field Strength Limit Field Strength Limit
(MHz) (uv/im)at3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

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

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

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

The frequency range of interest is monitored at a fixed antenna height and EUT azimuth. The
EUT is rotated through 360 degrees to maximize emissions received. The antenna is scanned
from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 12U14473-5 DATE: SEPTEMBER 04, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

8.2. TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
He Agilent 13:47:25 Aug 24, 2012 R T
Mkr1 2.372 80 GHz

Center Freq
Ref 104.4 dByv #Atten 0 dB 49.01 dByv
#Feak . = E 235000000 GHz

Start Freq
2.31000000 5Hz
Stop Freq
2.39000000 GHz

CF Step
8.00000000 MHz
Auto IWla

Freq Offset
0.00000000 Hz

Signal Track
Swip On Off

Start 2.310 00 GHz Stop 2.390 00 GHz |
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

Freg/Channel

LOW CHANNEL RESTRICTED, AVG, HORIZ

e Agilent 13:48:39 Aug 24, 2012 R T

Freg/Channel

Mkr1 2.315 20 GHz oo
2nter Fred

Ref 104.4 dBpv #Atten 0 dB 36.05 dBpY

#Peak . = E 235000000 GHz

Start Freg
2.31000000 GHz

Stop Freg
2.39000000 GHz

CF Step
5.00000000 MHz

Freg Offset
0.00000000 Hz

Signal Track
on Off

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #YBW 10 Hz Sweep 6.238 s (601 pts)

Page 27 of 41

UL CCS FORM NO: CCSUP4701G
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: 12U14473-5
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 04, 2012
IC: 4324A-BRCM1068

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
W Agilent 13:56:55 Aug 24, 2012

R T

Freg/Channel

Ref 104.4 dBpv

#Atten 0 dB

Mkr1 2.38Z 13 GHz
48.78 dBpv

#Feak

Center Freq
235000000 GHz
Start Frag
231000000 GHz
Stop Freq
235000000 GHz

CF Step
8.00000000 hHz
Auto hdan|

Start 2.310 00 GHz
#Res BW 1 MHz

#YBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off

LOW CHANNEL RESTRICTED, AVG, VERT
W Aglent 13:57:35 Aug 24, 2012

R T

Freg/Channel

Ref 104.4 dBpv

#Atten 0 dB

Mkr1 2.382 00 GHz
37.35 dBpY

Center Freq

#Peak
Log

10
dB/

Ofist
739

dB
DI

2358000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

54.0
dBpv

Lo

CF Step
£.00000000 MHz

21 W2

S

Start 2.310 00 GHz
#Res BW 1 MHz

#WBW 10 Hz

Stop 2.390 00 GHz

Sweep 6.238 s (601 pts)

Freq Offset
0.00000000 Hz

Signal Track
On Off
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REPORT NO: 12U14473-5
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 04, 2012
IC: 4324A-BRCM1068

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

- Agilent 14:07:21 Aug 24, 2012

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

R T

Freg/Channel

Ref 104.7 dBpv

#Atten 0 dB

Mkr1 2.499 340 0 GHz
49.93 dBpv

#Feak

Center Freq
2.49175000 GHz

Start Frag
2 48350000 GHz

Stop Freq
250000000 GHz

CF Step
155000000 hHz
Auto hdan|

Freq Offset
000000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz
#Res BW 1 MHz

#YBW 1 MHz

Stop 2.500 000 0 GHz
Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, HORIZ
% Agilent 14:08:15 Aug 24, 2012

R T

Freg/Channel

Ref 104.7 dBpv

#Atten 0 dB

Mkr1 2.499 972 5 GHz
38.21 dBpY

Center Freq
2.49175000 GHz

#Peak
Log

10
dB/

Ofist
7.75

Start Freq
2 48350000 GHz

dB
DI

Stop Freq
2 A0000000 GHz

54.0
dBpv

CF Step

Lo

165000000 hHz
Auto hdan

21 W2

Freq Offset
0.00000000 Hz

Signal Track
On Off

S

Start 2.483 500 0 GHz
#Res BW 1 MHz

#WBW 10 Hz

Stop 2.500 000 0 GHz
Sweep 1.287 s (601 pts)
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REPORT NO: 12U14473-5 DATE: SEPTEMBER 04, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT
e Agilent 14:02:27 Aug 24, 2012 R T |FregiChannel

Mkr1 2.494 665 0 GHz Center F

enter Freq

Ref 104.7 dBpY #Atten 0 dB 49.27 dBpY' 5 49175000 Gl
#Peak

Start Frag

2 48350000 GHz

Stop Freq

250000000 GHz

CF Step
155000000 hHz
Auto hdan|

Freq Offset
000000000 Hz

Signal Track
On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, VERT
W Agilent 14:02:51 Aug 24, 2012 R T |Freg/Channel

Mic1 2.500 000 0 GHz contor
enter ~req

Ref 104.7 dByv #Atten 0 dB 37.53 dByv

HPoak . en B [l 2 49175000 GHz

Log

10 Start Freq
dB/ 2 48350000 GHz
Offst
7.75
dB Stop Freq
DI 2 50000000 GHz

54.0
dBpv CF Step

1.65000000 MHz
Lo At o an|

S1 N2 il Freq Offset
0.00000000 Hz

Signal Track
S On Off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #WVBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14473-5
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 04, 2012

IC: 4324A-BRCM1068

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement

Compliance Certification Services, Fremont 5m Chamber

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

Maode Oper:

AF
CL

Vien Tran

0827112

12014473

Broadeo:

FCC 15.247
Tx LE Mode

Meassrement Fraqueney Amp  Przamp Gain

DMstanes to Antenna
Anzlyzer Reading

Antenna

Factor

Cable Loz

D Corr Distanes Corrzet to 3 meters
Avg  Awerage Field Strength (@ 3m
Peak  Caleslated Peak Field Strensth
HPF  High Pass Filter

Avezraze Field Stranzth Limit
Peak Field Strength Limit
Margin ve Average Limit
Margin vs. Peak Limit

f
GHz

Dist
(n)

Read
dBuV

AF
dB/m

Amp ;D Corr; Flir
dB

Margin
dB

Ant.High

om

Table Angle;
Degraa

LOW CHANNEL

(), 2402MHz

4.804

319

33,1

170.0

4.804

270

33,1

170.0

4.804

378

331

3z21.0

4.804

3.0

6.3

331

mimi=is

311.0

MID CHANNEL (19), 2440MHz

4.880

394

332

165.0

4.880

271

332

165.0

7.320

359

36,3

221.0

7.320

234

36,3

221.0

4.880

37.3

33,2

17.0

4.880

26.2

332

17.0

7320

354

36.3

18,0

7.320

234

36,3

mimimimi=i=i-i

18,0

HIGH CHANNEL

(30, 248

OMH=z

4.960

311

332

174.0

4.960

255

332

174.0

7440

6.0

6.5

174.0

7440

EL)
e

6.5

174.0

4.960

8.6

33,2

335.0

4.960

26.6

332

335.0

T.440

358

6.5

332.0

7.440

L)
o

365

mimimimiei=i-i

332.0

Rev. 4.1.2.7
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REPORT NO: 12U14473-5 DATE: SEPTEMBER 04, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

8.3. WORST-CASE BELOW 1 GHz

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

96 UL FREMONT, 3m Chambker 27 Aug 2812 11:83:48

;Radiated Emissions

: : : N '|Project No:12U14473
215 R Tt T T S "Client Mame:Broodoom

: H H : H H H : Mode!l # Dewvice:BCM94352HME

! ' ' ! . V[Config / Other EUT / Loptop
i | T —— [ FO e die [ T L Test By:Uien Tron

e T e e

] T s DT S S T L CL LTt EETTTEEETTEY PR EPEEY PEPPREEI R EEERREEP S

R : o %51 TR |
L e | A S

dEulldm
=

M|
-l

____________________________________________________________________

W i 51-.T___u§'k[._\.
M i w n' ' f‘w i

[ R e L B S e R DT EEEEEE CERP TP EEPEEE PP PR P PP P
Jd 166 1BHH
Freguerncy [MH=I
Renge [MHz] et REWCHZ] VEWIHz]  SHuemp Lakel Ronge [Mz] et REWCHZ] VEWIHz]  Suemp Lakel
11361 B0 Pt 128k IH BB =/ HHz Horizontal

Flle: Tx Balow 16Hz BT.DAT

Trace Markers
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REPORT NO: 12U14473-5 DATE: SEPTEMBER 04, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

Horizontal 30 - 1000MHz

Marker Frequency Meter Det 25MHz-1GHz Antenna T185 Corrected CFR 47 Part Margin to Height Polarity
(MHz) Reading Chambr 3m (dB) Reading 15 Class B Limit (dB) (cm)
(dBuv) Amplified dBuV/m 3m
(dB)
1 70.3197 49.11 PK -27.1 8.2 30.21 40 -9.79 301 Horz
2 85.8273 52.79 PK -27 73 33.09 40 -6.91 400 Horz
3 105.018 55 PK -26.8 11.3 39.5 435 -4 201 Horz
4 143.9808 48.23 PK -26.4 12.7 34.53 43.5 -8.97 201 Horz
5 295.7614 53.93 PK -25.2 13.3 42.03 46 -3.97 99 Horz
6 369.0348 52 PK -25.5 15 41.5 46 -4.5 99 Horz

Vertical 30 - 1000MHz

Marker Frequency Meter Det 25MHz-1GHz Antenna T185 Corrected CFR 47 Part Margin to Height Polarity
(MHz) Reading Chambr 3m (dB) Reading 15 Class B Limit (dB) (cm)
(dBuVv) Amplified dBuVv/m 3m
(dB)
7 30.7754 36.8 PK -275 20.7 30 40 -10 100 Vert
8 84.6643 51.74 PK -27 7.4 32.14 40 -7.86 100 Vert
9 107.9257 54.6 PK -26.7 12.1 40 435 -3.5 100 Vert
10 369.0348 49.32 PK -25.5 15 38.82 46 -7.18 301 Vert
11 443.0835 49.53 PK -25.8 16.7 40.43 46 -5.57 100 Vert
12 804.0228 43.59 PK -24.6 21.3 40.29 46 -5.71 100 Vert

PK - Peak detector
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REPORT NO: 12U14473-5 DATE: SEPTEMBER 04, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

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 il 30

Decreases with the logarithm of the frequency.

TEST PROCEDURE

ANSI C63.4

Page 34 of 41

UL CCS FORM NO: CCSUP4701G
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: 12U14473-5 DATE: SEPTEMBER 04, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

RESULTS

6 WORST EMISSIONS

Project No:12U14473

Client Name:Broadcom
Model/Device:BCM924352HMB
Test Volt/Freq:120VAC/60Hz
Test By:Vien Tran

Class B Class B
Frequency | Reading T24 LISN| Cables |Corrected|QP Limit Av Limit
MHz dB(uv) | Detector dB dB dB(uv) | dB{pV) dB(uV)

Line-11.15 - 30MHz
0.159 57.22 PK 0.1 57.32 65.5
0.159 14.27 Av 0.1 14.37 -
4.2 37.26 PK 0.1 . 37.46 56
4.2 16.08 Av 0.1 . 16.28 -
28.1715 41.56 PK 0.5 . 42.36 B0
28.1715 24.89 Av 0.5 . 25.69 -

Class B
Frequency | Reading T24 LISN Corrected | QP Limit
MHz dB(uv) |Detector| dB dB{pv) | dB{pv)

Line-L2 .15 - 30MHz
0.168 51.61 PK 0.1 0 3171 65.1
0.168 16.77 Av 0.1 0 16.87 -
3.417 30.62 PK 0.1 . 360.82 26
3.417 16.16 Av 0.1 . 16.36 -
25,9395 42,72 PK 0.5 . 43.52 60
25,9395 21.99 Av 0.5 . 22.79 -

PK - Peak detector

QP - Quasi-Peak detector
LnAv - Linear Average detector
LgAv - Log Average detector
Av - Average detector

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection
Text File: BT FINALTXT

File: BT FINAL.DAT
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REPORT NO: 12U14473-5 DATE: SEPTEMBER 04, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

LINE 1 RESULTS

UL Fremont, CA CE Room 29 Aug ZB12 14:43:26
: : A I Conducted RFI Uoltage
Project No:12U14473

Client Nome:Broadcom

Mode | /Device: BCMI4352HME
Test Uolt/Freq: | 2BURC/EBHz
Test By:lien Tran

Line-L1 dBtulaltsl

.1: H H | H | | wl@
Frequency [MH=z=]

Ronge [MHz] Det REWCHz] UBMCHz]  Gweep Label Ronge [MHz] Det  REUCHZD VBWCHZD  Sweep
[:.15-38 PR/A 18k nfa Ae/d BkHz Lire-L

File: BT FINAL.OAT

Page 36 of 41

UL CCS FORM NO: CCSUP4701G
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: 12U14473-5 DATE: SEPTEMBER 04, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

LINE 2 RESULTS

UL Fremaont, CA CE Room 28 Aug 2612 14:43. 26

Conducted RFI Uoltcge

Project No:1z2U14473

Client Mome:Broadcom

Mode | /Dev ice: BCMI4357HME
Test Uolt/Freg: 128UAC/68Hz
Test By:Uien Tran

Line-L2 dBCulUolt=2

.1: ; ; I :Wé
Frequency [MH=zI

Renge [HHz) Det RBUCHz] UBUCHz]  Sweep Lakel Ronge [MHz] Det RBLCHz] UBWCHz]  Sweep
1:.15-38 PR/ 18k n/a RECR, Line-Lt
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