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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 802.11a/b/g/n WLAN + Bluetooth PCI-E Custom
Combination Card
MODEL.: BCM94331CD
SERIAL NUMBER: C8Y2104004NDRJVE4 (P508)
DATE TESTED: MAY 01 - MAY 9, 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

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:
FRANK IBRAHIM DAVID GARCIA
EMC SUPERVISOR EMC ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.4-2003, FCC
CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN 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 3.52 dB
Radiated Disturbance, 30 to 1000 MHz 4,94 dB

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

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

The radio module is manufactured by Broadcom.

5.1. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mWw)
2402 - 2480 Low Energy BLE 7.78 6.00
5.2. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an 802.11bgn WLAN and Bluetooth antenna with a maximum gain of 4.8dBi.

Note: This antenna was connected during radiated emissions testing. Part number is (604-
3215).

5.3. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Broadcom Bluetooth Version 1.5.2

The test utility software used during testing was Bluetool, ver. 1.5.2.8.

5.4. WORST-CASE CONFIGURATION AND MODE

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

Radiated emission and power line conducted emission were performed with the EUT set to
transmit at the channel with the highest output power as worst-case scenario.
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5.5. DESCRIPTION OF TEST SETUP

SUPPORT EQUIPMENT

Description Manufacturer Model Serial Number FCCID
Laptop Lenovo G560 CBU4495773 DoC
AC Adapter Lenovo ADP-65KH B 11536001646ZZ10011FKEZ |DoC
Adapter Board Catalyst MINI2EXP JUAN 02 N/A
Adapter Board Broadcom BCM94331CSMFG [1458923 N/A
/O CABLES

1/0 Cable List
Cable |Port # of identical [Connector ([Cable Type |Cable Remarks
No ports Type Length (m)
1 AC 1 US 115V Un-Shielded |1m NA
rz DC 1 DC Un-Shielded [1.8m 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

| EXT. BOARD

AChains
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REPORT NO: 12U14227-5A
FCC ID: QDS-BRCM1064

DATE: JUNE 04, 2012
IC: 4324A-BRCM1064

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 C01012 09/02/11 |09/02/12
Spectrum Analyzer, 26.5 GHz Agilent / HP E4440A C01176 08/04/11 |08/04/12
EMI Test Receiver, 9 kHz-7 GHz R&S ESCI 7 1000741 |07/06/11 |07/06/12
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 08/19/11 |08/19/13
Antenna, Horn, 18 GHz EMCO 3115 C00872 09/20/11 |09/20/12
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences |[JB1 C01171 01/26/12 |01/26/13
Antenna, Horn, 26.5 GHz ARA MWH-1826/B |C00589 07/28/11 |07/28/12
Preamplifier, 26.5 GHz Agilent / HP 84498 C00749 07/18/11 |07/18/12
Preamplifier, 1300 MHz Agilent / HP 8447D C00558 11/11/11 |11/11/12
LISN, 30 MHz FCC 50/250-25-2 C00626 12/13/11 |12/13/12
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REPORT NO: 12U14227-5A
FCC ID: QDS-BRCM1064

DATE: JUNE 04, 2012
IC: 4324A-BRCM1064

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 0.5951 0.5
Middle 2440 0.5971 0.5
High 2480 0.5952 0.5
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6 dB BANDWIDTH

6 dB BANDWIDTH LOW CH
e Agilent 15:34:01 May 9, 2012

R T

Freg/Channel

Log
10
dB/

10.7
dB

Dl

1

Swep

Ref 117.7 dBpY
#Feak

Offst

1039
dBuv

Lo

Atten 10 dB

A Mkrl 5951 kHz
0.41 dB

Center Freq
240200000 GHz
Start Frag
240155000 GHz
Stop Freq
240245000 GHz

CF Step
248000000 GHz
Auto hdan|

52

Center 2.402 000 D GHz
#Res BW 20 kHz

VBW 62 kHz

Span 900 kHz
Sweep 2.16 ms (601 pts)

Freq Offset
000000000 Hz

Signal Track
On Off
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6 dB BANDWIDTH MID CH

# Agilent 15:36:28 May 89,2012 R T [FregiCranmnel
4 Ml 5571 kHz

Ref 117.7 dBpv Atten 10 dB 0.02 dB Center Freq

#Peak 244000000 GHz

Loy —————

10 : Start Freq
dB/ 2.43955000 GHz
Offst
10.7
dB Stop Freq
244045000 GHz

DI
104.7
dBpv CF Step

243000000 GHz

Lodw Auto Ida

V1 s2 Freq Offset

33 FC 0.00000000 Hz
A4

f;fghk Signal Track

Swip On

Center 2.440 000 0 GHz Span 900 kHz
#Res BW 20 kHz VBW 62 kHz Sweep 2.16 ms {601 pts)
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6 dB BANDWIDTH HIGH CH
e Agilent 15:38:24 May 9, 2012

R T

MWarker

Ref 117.7 B Atten 10 dB

A Mkrl 5952 kHz
0.21 dB

#Feak
Log

10
dB/

Offst
10.7

dB
Dl

104.0
dBuv

Lo

Select Marker

Celta Pair
[Tracking Ref)
Ref A

1 52

Swep

Center 2.480 000 D GHz
#Res BW 20 kHz

VBW 62 kHz

Span 900 kHz
Sweep 2.16 ms (601 pts)

Span Pair

Span Center
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FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064
7.2. 99% BANDWIDTH
LIMITS

None; for reporting purposes only.

TEST PROCEDURE

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

RESULTS
Channel Frequency 99% Bandwidth
(MHz) (MHz)
Low 2402 1.0412
Middle 2440 1.0395
High 2480 1.0385
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99% BANDWIDTH

99% BANDWIDTH LOW CH
- Agilent 15:53:42 May 9, 2012

R T |FrequhanneI |

Ch Freq 2.402 GHz

Trig  Free

Occupied Bandwidth Averages: 100

Center Freq
240200000 GHz

Ref 117.7 dBpv Atten 10 dB

#Samp

Loy &

Start Freq
240050000 GHz

‘ Stop Freq

2.40350000 GHz

10

dB/

Offst

10.7

dB

i il
Lt
Center 2.402 000 GHz

Span 3 MHz

Res BW 27 kHz VBW 82 kHz #Sweep 100 ms {601 pts)

CF Step
248000000 GHz
Auto hdan|

Freq Offset
0.00000000 Hz

Occupied Bandwidth Occ BYY % P
1.0412 MHz * o8

Transmit Freq Error 14.953 kHz
% dB Bandwidth 1.205 MHz*

95.00 %
-26.00 dB

Signal Track
On Off

99% BANDWIDTH MID CH
- Agilent 15:52:45 May 9, 2012

R T |FrequhanneI |

Ch Freg 2.44 GHz

Trig  Free

Occupied Bandwidth Averages: 100

Center Freq
244000000 GHz

Ref 117.7 dBpv Atten 10 dB

H#Samp

Start Freq
243550000 SHz

Stop Freq
2 44150000 GHz

Center 2.440 000 GHz

Span 3 MHz

Res BW 27 kHz VBW 82 kHz #Sweep 100 ms {601 pis)

CF Step
248000000 sHz
Auto Mdan|

Freq Offset
000000000 Hz

Occupied Bandwidth Oce BYWY % Pwr
1.0395 MHz x 48

Transmit Freq Error 17.436 kHz
% dB Bandwidth 1.216 MHz*

95.00 %
-26.00 dB

Signal Track
Cn off
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99% BANDWIDTH HIGH CH
H Agilent 15:51:47 May 9, 2012 R T [Freg/Channel |

. |
ChFreq 248 GHz Trig Free zfaESSEEnF E%quz

Occupied Bandwidth Averages: 100 I

Start Frag
2 47850000 GHz

Ref 117.7 dBpY Atten 10 dB
HSamp Stop Freq
Log T T 245150000 GHz
10
dB/ il CF Step
Offst 2 48000000 GHz

0.7 |l 1 ll|Auto Ilan

dB FHH

Freq Offset
000000000 Hz

Center ZEI] 000 GHz Span SH-IIZ
Res BW 27 kHz VBW 82 kHz #Sweep 100 ms {601 pts)

. . Signal Track
Occupied Bandwidth Occ BW % Pwr 99.00 % [fop of

1.0385 MHz xdE  -26.00 dB

Transmit Freqg Errar 14.401 kHz
# dB Bandwidth 1.233 MHz"
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FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064
7.3. 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

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

RESULTS
Channel Frequency Peak Power | Attenuator and Output Limit Margin
Reading Cable Offset Power
(MHz) (dBm) (dB) (dBm) (dBm) (dB)
Low 2402 7.78 0 7.78 30 -22.22
Middle 2440 7.45 0 7.45 30 -22.55
High 2480 7.64 0 7.64 30 -22.36
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OUTPUT POWER

OUTPUT POWER LOW CH
e Agilent 15:66:01 May 9, 2012 R T |FregiChannel

Mkr1 2.402 083 GHz

Ref 10.68 dBm Atten 10 dB 7.78 dBm Center Freq
#Peak 2.40200000 GHz
Log
10 Start Freq
dB/ 2,39700000 GHz
Offst
10.7
dB Stop Freg

2.40700000 GHz

CF Step
248000000 GHz
Auto hdan|

V1 $2 Freq Offset
83 FC 0.00000000 Hz
AA

f): .
ETun Signal Track
Swp On Off

Center 2.402 000 GHz Span 10 MHz ‘
#Res BW 3 MHz #VBW 3 MHz Sweep 1 ms (601 pts)

LygAv

OUTPUT POWER MID CH
e Agilent 15:57:20 May 9, 2012 R T |FregiChannal

Mkr1 2.440 117 GHz

Ref 10.68 dBm Atten 10 dB 7.45 dBm Center Freq
#Peak 2.44000000 GHz

Start Freq
243500000 SHz

Stop Freq
2 44500000 GHz

CF Step
248000000 GHz
ia

V1 52
53 FC
AR

Freq Offset
000000000 Hz

aif): .
ETun Signal Track
Swp On

Center 2.440 000 GHz Span 10 MHz
#Res BW 3 MHz #VBW 3 MHz Sweep 1 ms (601 pts)
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OUTPUT POWER HIGH CH

e Agilent 15:58:14 May 9, 2012 R T |FregiChannel

Mkr1 2.480 050 GHz

Ref 10.68 dBm Atten 10 dB 7.64 dBm Center Freg
#Peak : 248000000 GHz
Log
10 Start Freq
dB/ 247500000 GHz
Offst
10.7
dB Stop Freqg

2.48500000 GHz

CF Step
248000000 GHz
LoAv Auta Man|

W1 S2 Freq Offset
83 FC 0.00000000 Hz
AA

=2(): .
FTun Signal Track
Swp On Off

Center 2.480 000 GHz Span 10 MHz ‘
#Res BW 3 MHz #WBW 3 MHz Sweep 1 ms (601 pts)
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DATE: JUNE 04, 2012
IC: 4324A-BRCM1064

LIMITS

AVERAGE POWER

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a power meter.

RESULTS

The cable assembly insertion loss of 10.68 dB (including 10 dB pad and 0.68 dB cable) was
entered as an offset in the power meter to allow for direct reading of power.

Channel Frequency Power
(MHz) (dBm)
Low 2402 6.11
Middle 2440 6.83
High 2480 6.94
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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 10 log Limit Margin
(MHz) (dBm) (3/100 kHz) | (dBm) (dB)
Low 2402 6.78 -15.2 8 -16.42
Middle 2440 7.34 -15.2 8 -15.86
High 2480 7.50 -15.2 8 -15.70
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REPORT NO: 12U14227-5A DATE: JUNE 04, 2012
FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

POWER SPECTRAL DENSITY

PSD LOW CH
- Agilent 16:10:36 May 9, 2012 R T BV Avg

Mkr1 2.402 004 GHz Res By
Ref 10.68 dBm Atten 10 dB 6.78 dBm 100.0 kHz
#Peak { Auto Ilan|

Log

10 Wideo BYW
‘ 300.0 kHz

dB/

Offst Auto Man|

10.7 VBWIREW

dB 3.00000
Auto hdan|

Average
100
On Off

V1 S2 AvgVBWY Type
S31 FC Pur (RIS
Al Ao hdan|

eif):
=50k
Swp

Span/REWY|
Center 2.402 000 GHz Span 1.2 MHz 106

#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (601 pts)  ||Auto lan

#PAvy

PSD MID CH
- Agilent 16:02:37 May 9, 2012 R T BWWiAvg |

Mkr1 2.440 002 GHz Res BV
Ref 10.68 dBm Atten 10 dB 7.34 dBm 100.0 kHz

#Peak Ao Ian|
Video BW

300.0 kHz
tan|

YEWIREW
3.00000

On

V1 82 AvgBW Type
S3 FC Pt (RMZ)H
AA Auto Ma

uijiH
=50k
Swp

Start 2.439 400 GHz Stop 2.440 600 GHz
#Res BW 100 kHz #VBW 300 kHz #Sweep 20 ms (501 pts)  ||Auto
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REPORT NO: 12

U14227-5A

FCC ID: QDS-BRCM1064

DATE: JUNE 04, 2012
IC: 4324A-BRCM1064

PSD HIGH CH

e Agilent 16:08:50 May 9, 2012

R T

EVilAvg

Log
10
dB/
Ofist
10.7
dB

j2if):

Swp

#Res

Ref 10.68 dBm
#Peak

#PAvy
W1 S2
S3 FC
AR

=50k

Atten 10 dB

Mkr1 2.479 982 GHz
7.50 dBm

Res BW
100.0 kHz
Auto Man|
Video BWY
300.0 kHz
Auto Man|
VEWWIREW
3.00000
Auto Man

Average
100
On Off

Center 2.480 000 GHz

BW 100 kHz

#WYBW 300 kHz

Span 1.2 MHz
#Sweep 20 ms (601 pts)

Ayg/VEW Type
Pusr (RMEIH
Auto hdan|

L

Span/REWY|
106
Autao han

Page 23 of 52

COMPLIANCE CERTIFICATION SERVICES (UL CCS)

47173 BENICIA STREET, FREMONT, CA 94538, USA

FORM NO: CCSUP4701F

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: 12U14227-5A DATE: JUNE 04, 2012
FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

7.6. 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.
Note: Radiated measurements were made with the device connected to the highest gain

antenna of each antenna type, and so conducted measurements were only used to verify
compliance with the -20dBc limits for spurious not in restricted bands.
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REPORT NO: 12U14227-5A
FCC ID: QDS-BRCM1064

DATE: JUNE 04, 2012
IC: 4324A-BRCM1064

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CH BANDEDGE
- Agilent 16:27:48 May 9, 2012

R T

Mlarker

Ref 10.68 dBm

Atten 10 dB

Mkr1 2.400 D00 GHz
53.75 dBm

#Peak
Log

10
dB/

Offst
10.7

dB
DI

234
dBm

LghAv

Select Marker

12 3 14

Morma

Delta Pair
(Tracking Ref)

Ref A

V1 52
53 FC

AN
if):

=50k
Swp

#Res BW 100 kHz

Center 2.400 000 GHz

#VBW 300 kHz

Sweep

Span 10 MHz

1.067 ms (2001 pts)

Span Pair

il Span Center
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REPORT NO: 12U14227-5A DATE: JUNE 04, 2012
FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

LOW CH SPURIOUS

H Agilent 16:28:56 May 9, 2012 R T [Freg/Cramnel
Mki3 9.613 GHz

Ref 10.68 dBm Atten 10 dB 4760 dBm Center Freq

#Peak 130150000 GHz

Loy

10 Start Freq
dB/ 30.0000000 MHz
Offst
10.7
dB Stop Freq
DI 260000000 GHz

234
dBm | Ml 1 o i i CF Step

| 248000000 GHz
Lghv Ma

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #YBW 300 kHz Sweep 2.482 s (2001 pts)

Marker Trace ] Amplitude
1 1) 32.198 GHz -36.41 dBm

Freq Offset
000000000 Hz

2 4 )] 4508 GHz -49.51 dBm
2 4 }] Q612 GHz -47 60 dBm

Signal Track
On
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REPORT NO: 12U14227-5A DATE: JUNE 04, 2012
FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

SPURIOUS EMISSIONS, MID CHANNEL

MID CH REFERENCE
e Agilent 15:24:23 May 9, 2012 FE T |Freg/Channel

Mkr1 2.439 995 GHz

Ref 10.68 dBm Atten 10 dB 6.61 dBm Center Freq
#Peak 2.44000000 GHz
Log

10 Start Freq
dB/ 2.43500000 GHz
Offst

10.7

dB Stop Freg
DI 2.44500000 GHz

234
dBm CF Step

248000000 GHz
LgAv Auto hdan|

V1 $2 Freq Offset
83 FC : : 0.00000000 Hz
AA

eif): .
=50k Signal Track
Swp On Off

Center 2.440 000 GHz Span 10 MHz ‘
#Res BYW 100 kHz #VBW 300 kHz  Sweep 1.067 ms (2001 pts)
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REPORT NO: 12U14227-5A DATE: JUNE 04, 2012
FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

MID CH SPURIOUS

H# Agilent 16:26:16 May 9, 2012 R T [Freg/Cramnel
Mki3 9.756 GHz

Ref 10.68 dBm Atten 10 dB 4834 dBm || Center Freq

#Peak 13.0150000 GHz

Loy

10 Start Freq
dB/ 30.0000000 MHz
Offst
10.7
dB Stop Freq
DI 260000000 GHz

234

dBm | b Ll bt bt CF Step
i 248000000 GHz

Lghv Ma

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #YBW 300 kHz Sweep 2.482 s (2001 pts)

Marker Trace ] Amplitude
1 1) 3.280 GHz -37 .58 dBm

Freq Offset
000000000 Hz

2 4 )] 4573 GHz -50.13 dBm
2 4 }] 0756 GHz -42.24 dBm

Signal Track
On
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REPORT NO: 12U14227-5A DATE: JUNE 04, 2012
FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CH BANDEDGE
e Agilent 16:30:12 May 9, 2012 R T |FregiChannel

Mkr1 2.483 500 GHz

Ref 10.68 dBm Atten 10 dB £3.99 dBm Center Freq
#Peak 2.43350000 GHz
Log

10 Start Freq
dB/ 247850000 GHz
Offst

10.7

dB Stop Freg
DI 2.43850000 GHz

234
dBm CF Step

248000000 GHz
LgAv Auto hdan|

V1 $2 Freq Offset

83 FC 0.00000000 Hz
Al

e (f): —_ )

=50k Signal Track

Swp On Off

Center 2.483 500 GHz Span 10 MHz

#Res BW 100 kHz #VBW 300 kHz  Sweep 1.067 ms (2001 pts) ‘
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REPORT NO: 12U14227-5A DATE: JUNE 04, 2012
FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

HIGH CH SPURIOUS

H# Agilent 16:31:13 May 9, 2012 R T [Freg/Cramnel
Mki3 9.925 GHz

Ref 10.68 dBm Atten 10 dB 49.20 dBm Center Freq

#Peak 130150000 GHz

Loy

10 Start Freq
dB/ 30.0000000 MHz
Offst
10.7
dB Stop Freq
DI 260000000 GHz

234

dBm | B L g R CF Step
| 248000000 GHz

Lghv Ma

Start 30 MHz Stop 26.000 GHz
#Res BW 100 kHz #YBW 300 kHz Sweep 2.482 s (2001 pts)

Marker Trace ] Amplitude
1 1) 3.302 GHz -30.28 dBm

Freq Offset
000000000 Hz

2 4 )] 4964 GHz -52.05 dBm
2 4 }] 0028 GHz -40.20 dBm

Signal Track
On
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REPORT NO: 12U14227-5A DATE: JUNE 04, 2012
FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 8§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, 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: 12U14227-5A DATE: JUNE 04, 2012
FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

8.2. TRANSMITTER ABOVE 1 GHz

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

*RBW 1 MHz Marker 1 [T1 ]
09.May 12 10:29 *VBW 1 MHz 57.29 dBupv
Ref 102.3 dBuv “Att 10 dB SWT 5 ms 2.352000000 GHz

[100-0EE 2l5 dp

90

80

70

60

50

L40

30

20

-10

Start 2.31 GHz Stop 2.39 GHz

Date: 9.MAY.2012 10:29:08
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REPORT NO: 12U14227-5A DATE: JUNE 04, 2012
FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

LOW CHANNEL RESTRICTED, AVG, HORIZ

*RBW 1 MHz Marker 1 [T1 ]
09.May 12 10:30 “VBW 10 Hz 43.37 dBpv
Ref 102.3 dBpv “Att 10 dB SWT 9.2 s 2.381920000 GHz

100 22l5 de

Start 2.31 GHz Stop 2.39 GHz

Date: 9.MAY.2012 10:30:35

Page 33 of 52

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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: 12U14227-5A DATE: JUNE 04, 2012
FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

® *RBW 1 MHz Marker 1 [T1 ]
09.May 12 10:26 “VBW 1 MHz 57.05 dBuv

Ref 102.3 dBuv “Att 10 dB SWT 5 ms 2.318640000 GHz

[ 100G 32 aB

90

-80.

70

60

50

L40

30

20

10

Start 2.31 GHz Stop 2.39 GHz

Date: 9.MAY.2012 10:26:59
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REPORT NO: 12U14227-5A
FCC ID: QDS-BRCM1064

DATE: JUNE 04, 2012
IC: 4324A-BRCM1064

LOW CHANNEL RESTRICTED, AVG, VERT

“RBW 1 MHz
“VBW 10 Hz
SWT 9.2 s

09.May 12 10:26

Ref 102.3 dBpv “Att 10 dB

Marker 1 [T1 ]

44.13 dBuv
2.382000000 GHz

100 22l5 de

Start 2.31 GHz

Date: 9.MAY.2012 10:26:17

Stop 2.39 GHz
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REPORT NO: 12U14227-5A
FCC ID: QDS-BRCM1064

DATE: JUNE 04, 2012
IC: 4324A-BRCM1064

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

® *RBW 1 MHz Marker 1 [T1 ]
09.May 12 10:36 “VBW 1 MHz 58.52 dBuv

Ref 102.7 dBuv “Att 10 dB SWT 5 ms 2.499884500 GHz

[1oo0fffer 2320 dm

90

80

70

60 il

LAl A AR
VANV ARG A

“1 Y

50

L40

30

20

-10

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 9.MAY.2012 10:36:37
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REPORT NO: 12U14227-5A
FCC ID: QDS-BRCM1064

DATE: JUNE 04, 2012
IC: 4324A-BRCM1064

HIGH CHANNEL RESTRICTED, AVG, HORIZ

09.May 12 10:36
Ref 102.7 dBpv

*RBW 1 MHz Marker 1 [T1 ]
“VBW 10 Hz 44 .78 dBpv
“Att 10 dB SWT 5 s 2.483500000 GHz

| 100-0EE]

set 32

dB

Start 2.4835 GHz

1.65 MHz/ Stop 2.5 GHz

Date: 9.MAY.2012 10:36:01
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REPORT NO: 12U14227-5A DATE: JUNE 04, 2012
FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

® *RBW 1 MHz Marker 1 [T1 ]
09.May 12 10:40 “VBW 1 MHz 58.78 dBuv

Ref 102.7 dBuv “Att 10 dB SWT 5 ms 2.491205500 GHz

[1oo0fffer 2320 dm

90

80

70

60

AV
v s L4

50

L40

30

20

-10

Start 2.4835 GHz 1.65 MHz/ Stop 2.5 GHz

Date: 9.MAY.2012 10:40:58
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REPORT NO: 12U14227-5A
FCC ID: QDS-BRCM1064

DATE: JUNE 04, 2012
IC: 4324A-BRCM1064

HIGH CHANNEL RESTRICTED, AVG, VERT

09.May 12 10:40
Ref 102.7 dBpv

*RBW 1 MHz Marker 1 [T1 ]
“VBW 10 Hz 46 .37 dBpv
“Att 10 dB SWT 5 s 2.483500000 GHz

| 100-0EE]

set 32

dB

Start 2.4835 GHz

1.65 MHz/ Stop 2.5 GHz

Date: 9.MAY.2012 10:40:11
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REPORT NO: 12U14227-5A
FCC ID: QDS-BRCM1064

DATE: JUNE 04, 2012
IC: 4324A-BRCM1064

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont S5m Chamber

Test Enpr: Darid Garcia
Date: 05/09/12
Project #: 12014227
Company: Broadeom
Test Target: 15.205

Mode Oper: Bluetooth LE

f Measurement Frequeney Amp  Preamp Gain

Dist  Distancs to Antenna D Corr Distance Correct to 3 meters
Analyzer Reading Avg Average Fisld Strength @ 3m

AF Antenna Factor Peak  Calevlated Peak Fisld Strength

CL Cablz Loss HPF  High Pass Filter

Average Fisld Btrength Limit
Paak Field Strength Limit
Margin vs. Averags Limit
Margin vs. Paak Limit

f Dist ;| Read Amp ;D Corr; Fltr
GHz (m) | dBuV 4B

Margin: Ant. Pol.
VH

Low Channel: 2402 MHz

4.804 3.0 38.7

4.804 3.0 28.1

12.010 3.0 34.0

12.010 3.0 218

4.804 30 40.7

4.804 30 30.2

12.010 3.0 33T

12.010 3.0 2.7

===l i i

Mid Channel: 2440 MHz

4.880 3.0 382

4.880 . 6.7

7.320 . 356

7.320 . 233

12,200 . 337

12,200 . 213

4,880 . 38,9

4.880 ! 8.9

T.320 ! 3582

T.320 ! P

=i=i==lmaimininim

e

High Channel: 2480 MH=

4.960 3.0 368

4.960 3.0 248

T.440 3.0 387

T.440 30 236

4.960 3.0 389

4.960 3.0 7T

T.440 3.0 365

T.440 3.0 233

=i=li=li=ligim i i
EL-H L -HogL B -

BRev. 4.1.2.7
Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14227-5A DATE: JUNE 04, 2012
FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL PLOT

UL Fremont, &m Chamker A 17 Moy 2812 14:808:13

el

ERadiQted Emissions

; | | | oo {|Project No: 1Z2U14227
54 : : : : : [ VICHient Mome: Broodoom
: | | | [ P IModel / Device: X33
flConfig / Other: EUT inside MocBook/fnten

7@ ; % 3 - % ? i Test By: Vien Tron

64

=4

44

34

dBul/m Horizontaol

Frequerncy L[MH=]

Renge [MHz] Det  RBUCHz] VBMWCHz]  Sweep Lakel Ronge [MHz] Det  RBUCHz] UBWCHZ]  Sweep Labe
| :38- 1588 PH 128k I Auto/Coupled  Horizonto

ile: EUT inaide MacBaok. DAT
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REPORT NO: 12U14227-5A
FCC ID: QDS-BRCM1064

DATE: JUNE 04, 2012
C: 4324A-BRCM1064

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

VERTICAL PLOT

UL Fremaont, 5m Chamker A

17 Moy 2812

14:88:13

el

=4

78

64

=4
44

34

dBuls/m Uertical

%Rad\ated Emissions

{|Project No: 12014227
VIClient Nome: Broaodcoom
{Model / Device: X33

| Test By: Uien Tran

HConfig / Other: EUT inside MacBook/finten

0P

Frequerncy [MH=]

Ronge CMHz] Det  RBUCHz] VBWCHz]
| :38- 1368 PH 128k I

Sueep Lakel Ronge [MHz] Det  RBUCHz] UBWCHZ]  Sweep
futo/Toupled  Horizonto

Label

File: EUT inside MacBook, DAT
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REPORT NO: 12U14227-5A DATE: JUNE 04, 2012
FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

HORIZONTAL AND VERTICAL DATA
Project No: 12014227

Client Name: Broadcom

Model / Device: X33

Config / Other: EUT inside MacBook/Antenna
Test By: Vien Tran

Horizontal 30 - 1000MHz

1GHz T243 CFR AT
Chmbra Sunol Part 15
Test Meter Amplified. |Bilog. TXT Class B
Frequency |Reading| Detector | TX [dBE] [dB] 3m |Margin Polarity
30 432.99 PK -27.5 21.3 40.0 -3.21 Horz
42,9870 48.53 PK -27.4 11.9 40.0 -6.97 Horz
137.3901 57.02 PK -26.7 13.0 43.5 -0.18 Horz
137.3901 53.81 QK -26.7 13.0 43.5 -3.39 Horz
725,9033 47.02 PK -23.3 20.2 46.0 -2.08 Horz
725,9033 45.14 PK -23.3 20.2 46.0 -3.96 Horz

Vertical 30 - 1000MH

1GHz T243 CFR 47
Chmbra Sunol Part 15
Test Meter Amplified. |Bilog. TXT Class B
Frequency [Reading| Detector | TX [dB] [dB] 3m Polarity
30 45.01 PK -27.5 21.3 40.0 - Vert
30 40.72 PK -27.5 21.3 40.0 - Vert
42,9870 51.35 PK -27.4 11.9 40.0 -4, Vert
137.3901 49.18 PK -26.7 13.0 43.5 - Vert
717.3741 43.66 PK -23.2 20.1 46.0 -5. Vert

PK - Peak detector
QP - Quasi-Peak detector

Av - Average detector
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REPORT NO: 12U14227-5A DATE: JUNE 04, 2012
FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 50 to 46
0.5-5 56 46
5-30 i) 50
" Decreases with the logarithm of the frequency.

TEST PROCEDURE

The EUT is placed on a non-conducting table 40 cm from the vertical ground plane and 80 cm
above the horizontal ground plane. The EUT is configured in accordance with ANSI C63.4.

The receiver is set to a resolution bandwidth of 9 kHz. Peak detection is used unless otherwise
noted as quasi-peak or average.

Line conducted data is recorded for both NEUTRAL and HOT lines.

Page 44 of 52
COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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: 12U14227-5A DATE: JUNE 04, 2012
FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

RESULTS

6 WORST EMISSIONS

Project No:12U14227

Client Name:Broadcom
Model/Device:802.11a/g/n 3x3 MIMO WLAN + BT
Test Volt/Freq:120 Vac / 60Hz

Test By:\Vien Tran

Line-L1.15 - 30MHz

T241L |LC Cables CISPR 22 CISPR 22
Test Meter L1.TXT | 1&3.TXT Class B Class B
Frequency| Reading | Detector | [dB] [dB] dBuV ap Margin Avg Margin
0.155 58.27 PK 0.1 0.00 58.37 65.8 -7.43 - -
0.155 27.73 Av 0.1 0.00 27.83 - - 55.80 -27.97
4.308 36.5 PK 0.1 0.10 36.70 56 -19.30 - -
4.308 18.47 Ay 0.1 0.10 18.67 - - 46.00 -27.33
12.615 40.75 PK 0.2 0.20 41.15 a0 -18.85 - -
12.615 29.67 Ay 0.2 0.20 30.07 - - 50.00 -19.93
Line-12 .15 - 30MHz
T241L |LC Cables CISPR 22 CISPR 22
Test Meter L1.TXT | 1&3.TXT Class B Class B
Frequency| Reading | Detector | [dB] [dB] dBuV ap Margin Avg Margin
0.164 54.87 PK 0.1 ] 54.97 65.3 -10.33 - -
0.164 35.78 Av 0.1 ] 35.88 - - 55.3 -19.42
4,232 36.83 PK 0.1 0.1 37.03 56 -18.97 - -
4.232 19.17 Ay 0.1 0.1 19.37 - - 46 -26.63
12.539 41.33 PK 0.2 0.2 41.79 a0 -18.21 - -
12.539 29.68 Ay 0.2 0.2 30.08 - - 50 -19.92

PK - Peak detector
QP - Quasi-Peak detector
Av - Average detector

Page 45 of 52

COMPLIANCE CERTIFICATION SERVICES (UL CCS) FORM NO: CCSUP4701F
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: 12U14227-5A DATE: JUNE 04, 2012
FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

LINE 1 RESULTS

UL Fremant, 1 Moy 2012 14:42:43

Conmducted RFI Uoltags
PPDJEC*{. No: 12014227

Client Nome:Broodcam
Mode | /Device 882 1lafgs/n 3x3 MIMD LILAN +4
Test Uolt/Freq: 128 Uoc / BBHz
Test By:Vien Tron

CISFR 22 Class B} Avg

dEul) Line-L1

3

.11 h H H H h h H 1118
Freguemncy [MH=]

Ronge [MHz] Det  RBUCHz] UBWCHz]  Sueep Labe | Renge [MHz1 Det  RBWCHz] VBWCHz]  Sueep Lakel
1:.15-38 PR/ B n/a NETEN Line-L1
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FCC ID: QDS-BRCM1064 IC: 4324A-BRCM1064

LINE 2 RESULTS

UL Fremant, 1 Moy 2012 14:42:43
i | | Conmducted RFI Uoltags
PPDJEC*{. No: 12014227

Client Nome:Broodcam

Mode | /Device 882 1lafgs/n 3x3 MIMD LILAN +4
Test Uolt/Freq: 128 Uoc / BBHz

Test By:Vien Tron

CISFR 22 Class B} Avg

dBul) Line-L2

.11 h H H H h h H 1118
Freguemncy [MH=]

Ronge [MHz] Det  RBUCHz] UBWCHz]  Sueep Labe | Renge [MHz1 Det  RBWCHz] VBWCHz]  Sueep Lakel
1:.15-38 PR/ B n/a NETEN Line-L1
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