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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/g/n WLAN + Bluetooth PCI-E Custom Combination Card
MODEL: BCM94331PCIEBT3B
SERIAL NUMBER: 01 (P100)
DATE TESTED: APRIL 05 — MAY 22, 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:
-— By ; )/ o PR b /
FRANK IBRAHIM VIEN TRAN
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 3.52dB
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/g/n WLAN + Bluetooth PCI-E Custom Combination 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) (mWw)
2402 - 2480 Basic GFSK 7.68 5.86
2402 - 2480 Enhanced 8PSK 7.58 5.73
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

The radio utilizes an 802.11a/g/n WLAN + Bluetooth antenna with a maximum gain of 1.11 dBi.

5.4. SOFTWARE AND FIRMWARE

The EUT driver software installed during testing was Broadcom Bluetooth Version 5.1.0.1400

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

5.5. WORST-CASE CONFIGURATION AND MODE

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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5.6.

SUPPORT EQUIPMENT

DESCRIPTION OF TEST SET

Support Equipment List
Description Manufacturer Model Serial Number FCCID
Laptop Dell E6400 BDRBKK1 Doc
AC Adapter Dell FA90PE1-00 CN-0CM889-73245-966-3810-A01 N/A
Converter Board Broadcom BCM94331PCIEBT3HAD 95 N/A
USB Cable N/A N/A N/A N/A
/O CABLES
I/O CABLE LIST
Cable Port # of Connector Cable Cable Remarks
No. Identical Type Type Length
Ports
1 AC 1 UsS 115V Shielded 1.5m NA
2 DC 1 DC Un-shielded |1.5m Ferrite at laptop's end
3 usB 1 usB Un-shielded (1.0m NA
Page 8 of 79
FORM NO: CCSUP4701D

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

TEL: (510) 771-1000

FAX: (510) 661-0888




REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

SETUP DIAGRAM

|¢——— USB Cable

Converter
Board

AC Mains

TEST SETUP

The EUT was tested as an external module that installed on a converter board connected to a
host Laptop PC via USB cable.

Page 9 of 79

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



REPORT NO: 12U14373-1A
FCC ID: QDS-BRCM1066

DATE: JUNE 28, 2012
IC: 4324A-BRCM1066

6. TEST AND MEASUREMENT EQUIPMENT

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

report:
TEST EQUIPMENT LIST

Description Manufacturer Model Asset Cal Due
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C00996 03/22/13
Antenna, Bilog, 2 GHz Sunol Sciences JB1 C01171 07/16/12
Antenna, Horn, 18 GHz EMCO 3115 €00872 09/20/12
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00980 07/28/12
Preamplifier, 1300 MHz Agilent / HP 8447D C00778 11/11/12
Preamplifier, 26.5 GHz Agilent / HP 8449B C00749 07/18/12
Peak Power Meter Agilent / HP E9327A C00964 12/13/13
Peak Power Sensor Agilent / HP E4416A C00963 12/13/13
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRM50702 N02685 CNR
LISN, 30 MHz FCC LISN-50/250-25-2 N02625 12/13/12
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 08/19/13
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7. ANTENNA PORT TEST RESULTS
7.1. BASIC DATA RATE GFSK MODULATION

7.1.1. 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 99%
bandwidth. The VBW is set to = RBW. The sweep time is coupled.

RESULTS
Channel Frequency 99% Bandwidth
(MH2z) (kHz)
Low 2402 877.6198
Middle 2441 867.4473
High 2480 858.5681
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99% BANDWIDTH

BANDWIDTH LOW CH
- Agilent 15:48:04 AprS, 2012 R T [Freg/Channel |

Center Freq
2.40200000 GHz

Start Freq
2.40050000 GHz
Ref 20 dBm Atten 20 dB
#Samp Stop Freq
Log 2.40350000 GHz

10
aB/ el CF Step

Offst 300.000000 kHz
10.7 Auto Ian|

dB [
; | WAL Freq Cffset

Center 2.402 000 GHz Span 3 MHg || 000000000 Hz
#Res BW 10 kHz VBW 30 kHz #Sweep 100 ms (601 pts)

Ch Freq 2.402 GHz Trig  Free
Occupied Bandwidth I |

- . Signal Track
Occupied Bandwidth Ot BW % Pwr 83.00 % |lon off

877.6198 kHz xdB 200048

Transmit Freq Error 4.805 kHz
% dB Bandwidth 912.621 kHz"

BANDWIDTH MID CH

#5 Agilent 15:4523 Aprs5, 2012 R T [Freg/Channel |

| ]
Ch Freg 2.441 GHz Trig  Free

Occupied Bandwidth I |

Center Freq
244100000 GHz

| Start Freqg
243550000 GHz

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
244250000 GHz

Log

10 tat i
aB/ Hi CF Step

Offst 300.000000 kHz
10.7 Auto Man

dB il
| T e Freq Offset
Center 2.441 000 GHz Span 3 MHg [| 000000000 Hz

#Res BW 10 kHz VBW 30 kHz #Sweep 100 ms (01 pts)

- - Signal Track
Occupied Bandwidth Ocec BW % Pwr 93.00 % ||lon off

867.4473 kHz xd8 200048

Transmit Freq Errar 23,462 kHz
% dB Bandwidth §25.351 kHz*
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BANDWIDTH HIGH CH
- Agilent 15:44:09 Aprs, 2012

R T | Swieep |

Ch Freq 2.48 GHz

Trig  Free

Occupied Bandwidth

I | Auto

| Sweep Time
100.0 ms

Iilan|

Sweep

Single

Ref 20 dBm Atten 20 dB

Cant

#Samp

Log

10

dB/

Offst

10.7

dB

Center 2.480 000 GHz

#Res BW 10 kHz VEW 30 kHz

i
Span 3 MHz

Auto Sweep

Time]

#Sweep 100 ms (601 pts)

Occupied Bandwidth
858.5681 kHz

-11.464 kHz
565.897 kHz™

Transmit Freq Error
¥ dB Bandwidth

95.00 %
-20.00 dB

Oec BWWY % Pwr
% dB
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7.1.2. 20 dB BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 20
dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth
(MHz) (kHz)
Low 2402 922.925
Middle 2441 924.551
High 2480 925.530
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20 dB BANDWIDTH

BANDWIDTH LOW CH
5 Agllent 15:40:56 Apr5, 2012 R T [ MeasSetup |

| | Avg Number
Ch Freq 2.402 GHz Tr|g Free

Occupied Bandwidth

Avg Mode

Repeat

Ref 20 dBm Atten 20 dB

#Peak Mlax Hold
Log Off
10

. e
B/ Cice BW % Pwir

Offst 99.00 %
10.7

dB | o il i
i OBW Spar
Center 2.402 000 GHz Span 3 MHg || 300000000 MHz

#Res BW 10 kHz VBW 30 kHz #Sweep 100 ms (601 pts)
*dB

Occupied Bandwidth Occ BW % Pwr  99.00 % 20.00 4B
874.5561 kHz xdB 200048

Transmit Freq Error -8.578 kHz ROprImlzle
1 dB Bandwidth 522,925 kHz efLeve

BANDWIDTH MID CH
#5 Agilent 15:41:40 Apr s, 2012 R T [ Sweep |

| | Swieep Time
Ch Freg 2.441 GHz Trig  Free 100.0 ms
Auto hdan|

Occupied Bandwidth I |

Sweep
Single Cont

Ref 20 dBm Atten 20 dB
#Peak
Log
10

dB/
Offst
10.7

Auto Sweep
Time
Mot Accy

dB

Center 2.441 000 GHz Span 3 MHz
#Res BW 10 kHz VBW 30 kHz #Sweep 100 ms (01 pts)

Occupied Bandwidth Occ BW % Pwr  99.00 %
879.3756 kHz xdB  -2000dB

Transmit Freq Errar -8.315 kHz
% dB Bandwidth 924.551 kHz
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BANDWIDTH HIGH CH
A Agilent 15:42:30 Apr 5, 2012 R T [ Sweep |

| [ sweep Time
Ch Freq 2.48 GHz Trig  Free 100.0 ms

Occupied Bandwidth I | At Ma

Sweep
Single Cant

Ref 20 dBm Atten 20 dB
#Peak
Log
10

dB/
Offst
10.7

Auto Sweep
Time]
Morm Accy

dB A

Center 2.480 000 GHz Span 3 MHz
#Res BW 10 kHz VBW 30 kHz #Sweep 100 ms (601 pts)

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

881.9562 kHz xdB 200048

Transmit Freq Error -6.358 kHz
% dB Bandwidth 925.530 kHz
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7.1.3. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

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

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
e Agilent 11:05:40 Aprs, 2012 R T Marker
A Mkr1 1.000 MHz
Ref 20 dBm Atten 20 dB -0.20 dB
#Feak |
Log
10
dB/
Offst

10.7
dB

Select Marker
1 2 3 4

Mormal

Delta Pair
[Tracking Ref)
LgAv Ref A

V1 s2 Span Pair
53 FC Span Center
AA

aff):
=50k
Swp

Center 2.441 000 GHz Span 5 MHz
#Res BW 100 kHz VBW 100 kHz Sweep 1 ms {601 pts)

Page 17 of 79

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



REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

7.1.4. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: Minimum channels are 20 and maximum channels are 79
AFH Mode: Minimum channels are 20 and maximum channels are 79

Page 18 of 79

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



REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
e Agilent 10:85:00 Apr&, 2012 ROT harker
Mki2 2.480 00 GHz

Ref 20 dBm Atten 20 dB 7.50 dpm || Select Marker
#Peak T 1 2 3 4

Log

Marker Trace
Auto 1 203

Readout ||
Freguency

Marker Table
On Off

Start 2.390 00 GHz Stop 2.490 00 GHz
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms (601 pts) Marker All Off

Mater Trace X Pois Amplitude
1 1) 2402 00 GHz 7.17 dBm
2 1 2428000 GHz 7.50 dBm

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)

¢ Agilent 10:57.03 Apr5, 2012 R T [ Marker |

Ref 20 dBm Atten 20 dB Select Marker
#Peak 1 2 3 4
Log
10
dB/
Offst
10.7
dB

Mormal

Delta Pair
[Tracking Ref)
LgAv Ref A

M1 S2 Span Pair
53 FC Span Center
AR

aff):
FTun
Swp

Start 2.400 00 GHz Stop 2.430 00 GHz
#Res BW 300 kHz VBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14373-1A
FCC ID: QDS-BRCM1066

DATE: JUNE 28, 2012
IC: 4324A-BRCM1066

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND

SEGMENT)
e Agilent 10:58:02 Apr&, 2012

R T | Trace |

Ref 20 dBm Atten 20 dB

Trace

#Peak

2 3

Clear Write

Mlax Hold

LgAv

lin Hold

V1 Ss2
S3 FC

AR
off):

FTun
Swp

Start 2.430 00 GHz
#Res BW 300 kHz

VBW 300 kHz

Stop 2.460 00 GHz
Sweep 1 ms (601 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD

SEGMENT)
e Agilent 10:58:57 Aprs, 2012

R T | Trace |

Ref 20 dBm Atten 20 dB

Trace

#Peak

2 El

Clear Write

Mlax Hold

LgAv

hdin Hold

V1 52
53 FC

AA

aff):
FTun

Swp

Start 2.460 00 GHz
#Res BW 300 kHz

VBW 300 kHz

Stop 2.490 00 GHz
Sweep 1 ms {601 pts)
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DATE: JUNE 28, 2012
IC: 4324A-BRCM1066

REPORT NO: 12U14373-1A
FCC ID: QDS-BRCM1066

7.1.5. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

For AFH mode, the average time of occupancy in the specified 8 second period (20 channels *
0.4 seconds) is equal to 10 * (# of pulses in 0.8 s) * pulse width.

RESULTS
DH Packet | Pulse |Number of | Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DH1 0.4433 32 0.1419 0.4 -0.2581
DH3 1.7030 20 0.3406 0.4 -0.0594
DH5 2.9520 12 0.3542 0.4 -0.0458
DH Packet | Pulse [Number of [ Average Time | Limit Margin
Width | Pulsesin | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DH1 0.4433 64 0.284 0.4 -0.116
DH3 1.703 21 0.358 0.4 -0.042
DH5 2.952 13 0.384 0.4 -0.016
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

H1

PULSE WIDTH

PULSE WIDTH
- Agilent 11:46:42 Apra, 2012 R T Warker
A Mkl 4433 ps

Ref 20 dBm Atten 20 dB 31.35 dB
#Peak

Select Marker

Delta

Delta Pair
(Tracking Ref)
LgAv Ref A

W1 S2 Span Pair
S3 FS Span Center
AA
oif):
FTun

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 7 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
5 Agilent 11:47:28 Apr&, 2012 R T [ Maker |

Select Marler
1 2 3 4

Ref 20 dBm Atten 20 dB
#Peak
Log
10

dB/
Ofst
10.7
gl Delta

Maormal

Delta Pair
Lo AR AR reacking Reﬂﬁ

W1 s2 Span Pair
S3  FSjUaing L A bl e lenan Center
AA
off):
FTun

Center 2.441 000 GHz Span 0 Hz'
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

DH3

PULSE WIDTH

PULSE WIDTH
e Agilent 11:45:06 Apr&, 2012 ROT harker

A Mkl 1703 ms
Ref 20 dBm Atten 20 dB 5 dE || ~elect Marker
#Peak 1 2 3 4

Log

Maormal

Delta

Delta Pair
(Tracking Ref)
Ref

W1 s2
S3 F§
AR
oif):
FTun

Span Pair

Span Center

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 7 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
W Agilent 11:43:58 Apra, 2012 R T Sweap

o Ml 1332 _
Ref 20 dBm Atten 20 dB 12,14 dB Sweep Time
#Poak 3960 s

Swieep
Single Cont

| Auto Sweep
Time]
[ Morm)|

LgAv

W1 s2
AR

off):

FTun

Center 2.441 000 GHz Span 0 Hz'
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

H5

PULSE WIDTH

PULSE WIDTH
e Agilent 11:35:40 Apr5, 2012 RT Marker

A Mkrl 2952 ms
Ref 20 dBm Atten 20 dB 241945 |[ Select Marker
#Peak 1 2 3 4

Mormal

Delta Pair
(Tracking Ref)
LgAv Ref A

W1 S2 Span Fair
53 v Span Center
AA

aff):
FTun

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz ZWBW 1 MHz Sweep 7 ms {601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
W Agilent 11:40:11 Aprs, 2012 R T [ Sweep |

A Mkrl 13325 _
Ref 20 dBm Atten 20 dB 12,37 dB Swieep Time
#Peak 3160 &

Log
10 Sweep
dB/ Single Cont
Offst
10.7 | AULo Sweep

dB Time
Morm)|

LgAv

W1 52
AA

aff):

FTun

Center 2.441 000 GHz Span 0 Hz '
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

7.1.6. OUTPUT POWER

LIMIT

815.247 (b) (1)
RSS-210 Issue 7 Clause A8.4

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

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 7.32 30 -22.68
Middle 2441 7.68 30 -22.32
High 2480 7.63 30 -22.37
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

OUTPUT POWER

PEAK POWER LOW CH
e Agilent 10:28:50 Apr&, 2012 FE T | PeakSearch

Mkr1 2.401 867 GHz
Ref 20 dBm Atten 20 dB 7.32 dBm Mext Paalk
#Peak
Log
‘ Next Pk Right
‘ Mext Pl Left

‘ Min Search

M1 S2

S3 FC Fk-Fk Search
AA

off):

FTun Mir © CF

Swp

Center 2.402 000 GHz Span 10 WHz ‘ M?ge

#Res BW 3 MH:z VBW 3 MHz Sweep 1 ms (601 pts)

PEAK POWER MID CH
e Agilent 10:28:21 Aprs, 2012 R T | PeakSearch
Mkr1 2.440 817 GHz

Ref 20 dBm Atten 20 dB 7.68 dBm MNext Paalk
#Peak

MNext Pk Right

Mext Pl Left

Min Search
LgAv

M1 S2
S3 FC| Pk-Pk Search

AR
off}:
FTun Mkr © CF

Swp

hlore

Center 2.441 000 GHz Span 10 MHz 1062

#Res BW 3 MHz VBW 3 MHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14373-1A
FCC ID: QDS-BRCM1066

DATE: JUNE 28, 2012
IC: 4324A-BRCM1066

PEAK POWER HIGH CH
- Agilent 10:27:45 Aprs, 2012

R T Peak Search

Ref 20 dBm

Atten 20 dB

#Peak

Mkr1 2.479 867 GHz
7.63 dBm MNext Peak

‘ MNext Pk Right

‘ Mext Pl Left

‘ Min Search

M1 s2
S3 FC

AR
aff}:

‘ Pk-Pk Search

FTun
Swp

‘ Mir @ CF

Center 2.480 000 GHz
#Res BW 3 MHz

VBW 3 MHz

Span 10 MHz More
10of2
Sweep 1 ms (601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

7.1.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

TEST PROCEDURE

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

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

The band edges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.
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REPORT NO: 12U14373-1A
FCC ID: QDS-BRCM1066

DATE: JUNE 28, 2012
IC: 4324A-BRCM1066

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
- Agilent 10:31:44 Apra, 2012

R T

Display

Ref 20 dBm Atten 20 dB

Mkr1 2.402 000 GHz
6.97 dBm

#Peak

‘ Full Screen

Display Line
-13.03 dBm
On Off

—

dBm

LgAv

‘ LimitsH

M1 s2
S3 FC

AA

oif):
=50k

Swp

Center 2.400 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

Active Fctn
Position 4
Bottom

‘ Title ¥
‘Preferences H

LOW CHANNEL SPURIOUS
- Agilent 10:32:38 Aprs, 2012

R T

Marker

Ref 20 dBm Atten 20 dB

Mkr2 3.19 GHz
49.86 dBm

#Peak

Select Marker

T2 3 4

Log

tarker Trace
1 2 3

Readout ||
Freguency

dBm

LgAv

Marker Table
On Off

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

iz
2.4 GHz
3.18 GHz

il arke r Trace
1 (1
2 m

Amplitude
530 dBm
-48.86 dBm

Marker All Off
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REPORT NO: 12U14373-1A
FCC ID: QDS-BRCM1066

DATE: JUNE 28, 2012
IC: 4324A-BRCM1066

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
- Agilent 10:34:09 Apra, 2012

R T

Display

Ref 20 dBm

Atten 20 dB

Mkr1 2.441 050 GHz
7.25 dBm

#Peak
Log

‘ Full Screen

Display Line
-12.75 dBm
On Off

—

dBm

LgAv

‘ LimitsH

V1 Ss2
S3 FC

AA

off):
=50k

Swp

Center 2.441 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

Active Fctn
Position 4
Bottom

‘ Title
‘Preferences ¥

MID CHANNEL SPURIOUS
- Agilent 10:35:19 Aprs, 2012

R T

Marker

Ref 20 dBm

Atten 20 dB

Mkr2 3.28 GHz
-52.60 dBm

#Peak |

Select Marker
1 2 3 4

[

Marker Trace
Auto 1 2003

Readout ||
Fraguency

dBm

LgAv

Marler Table
On Off

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

hdarker Trace
1 4D
2 m

oz
2.45 GHz
328 GHz

Amplitude
465 dBm
-52.60 dBm

Marker All Off
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REPORT NO: 12U14373-1A
FCC ID: QDS-BRCM1066

DATE: JUNE 28, 2012
IC: 4324A-BRCM1066

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE
- Agilent 10:36:36 Apra, 2012

R T

Warker

Ref 20 dBm

Atten 20 dB

Mkr1 2.480 000 GHz
7.24 dBm

#Peak
Log

1 2 3 4

Select Marker

Mormal

Delta

dBm

LgAv

Delta Pair
[Tracking Ref)
Ref A

V1 Ss2
S3 FC

AA

off):
=50k

Swp

Center 2.483 500 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

Span Pair

Span Center

HIGH CHANNEL SPURIOUS
- Agilenf 10:35:05 Aprs, 2012

R T

Marker

Ref 20 dBm

Atten 20 dB

Mkr2 3.32 GHz
-55.10 dBm

#Peak !

Select Marker
1 2 3 4

Q

Marker Trace
Auto 1 2003

Readout ||
Fraguency

dBm

LgAv

Marler Table
On Off

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

hdarker Trace
1 4D
2 m

H Az
2.50 GHz
332 GHz

Amplitude
405 dBm
-55.10 dBm

Marker All Off
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
- Agilent 10:47:40 Apr &, 2012 R T Display

Mkr1 2.407 17 GHz
Ref 20 dBm Atten 20 dB 7.29 dBm Full Screen
#Peak

Log - -
Display Line
-12.71 dBm
On Oif

—

dBm ‘

Limits*
LgAv

vl S2 Active Fctn
$3 EC Position 4
AA Battam

off):

FTun Title M
Swp

Center 2.400 00 GHz Span 20 MHz ‘ FPreferences M
#Res BW 100 kHz #VBW 300 kHz Sweep 1.92 ms {601 pts)

HIGH BANDEDGE WITH HOPPING ON
He Agilent 10:49:31 Aprs, 2012 R T Display

Mkr1 2.476 17 GHz
Ref 20 dBm Atten 20 dB 7.34 dBm Full Screen
#Peak

Display Line
-12.66 dBm
On Off

2.7

dBm .
Limits*

LgAv

V1 S2? Active Fcin
$31 FC Fosition 4
AA Battam

off):

FTun Title M
Swp

Center 2.483 50 GHz Span 20 MHz ‘ Preferences *+
#Res BW 100 kHz #WBW 300 kHz Sweep 1.92 ms {601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

7.2. ENHANCED DATA RATE 8PSK MODULATION

7.2.1. 99% BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the 99%
bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 99% Bandwidth
(MH2z) (MHz)
Low 2402 1.2009
Middle 2441 1.2106
High 2480 1.2116
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

99% BANDWIDTH

BANDWIDTH LOW CH
e Agilent 15:28:02 Apr&, 2012 ROT | BWiAvg |

I ] Res B
Ch Freq 2.402 GHz Trig  Free 13.0 kHz
Auto han

| ‘ Yideo BW
36.0 kHz

Auto hdan|

Ref 20 dBm Atten 20 (B YEWREW
#Samp 3.00000
Log A1to Ilan|

10
dB/ i Siame Average
Offst | 10
107 Lol oty ity TIETCYA "I (LS
B g/ VBW Type
Log-Pwr (video) Y
Center 2.402 000 GHz Span 3 MHz ||Auto Man|
#Res BW 13 kHz #VBW 36 kHz #Sweep 100 ms (601 pts)

Occupied Bandwidth I |

Occupied Bandwidth Oce BWY % Pwr 99.00 %
¥ dB  -20.00 dB
1.2009 MHz S

Transmit Freq Error -6.246 kHz 106
¥ dB Bandwidth 1.309 MHz* Auto Man|

BANDWIDTH MID CH

# Agilent 152833 Aprs, 2012 R T [Freg/Channel |

| ]
Ch Freg 2.441 GHz Trig  Free

Occupied Bandwidth I |

Center Freq
244100000 GHz

| Start Freqg
243550000 GHz

Ref 20 dBm Atten 20 dB
#Samp Stop Freq
Leg 244250000 GHz

10
Offst 300.000000 kHz
107 [Ly i Tt A ([t Man
dB 5

Freq Offset
Center 2.441 000 GHz Span 3 MHg || 000000000 Hz

#Res BW 13 kHz #VBW 36 kHz #Sweep 100 ms (01 pts)

- - Signal Track
Occupied Bandwidth Ocec BW % Pwr 93.00 % ||lon off

1.2106 MHz xdB  -20.00 dB

Transmit Freq Errar -14.540 kHz
% dB Bandwidth 1.321 MHz*

Page 34 of 79

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



REPORT NO: 12U14373-1A
FCC ID: QDS-BRCM1066

DATE: JUNE 28, 2012
IC: 4324A-BRCM1066

BANDWIDTH HIGH CH
- Agilent 15:29:18 Aprs, 2012

R T |FrequhanneI |

Ch Freq

Occupied Bandwidth

2.48 GHz

Trig  Free

Center Freq
2.48000000 GHz

Ref 20 dBm

Atten 20 dB

Start Freq
2 47850000 GHz

#Samp

Log

Stop Freq
2 48150000 GHz

10

dB/

Offst

10.7

dB

Center 2.480 000 GHz
#Res BW 13 kHz

#VBW 36 kHz

Span 3 MHz

#Sweep 100 ms (601 pts)

CF Step
300.000000 kHz
Auto hdan|

Freq Offset
0.00000000 Hz

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth
1.2116 MHz

-14.826 kHz
1.328 MHz"

Oec BWWY % Pwr
% dB

95.00 %
-20.00 dB

Signal Track
On Off
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REPORT NO: 12U14373-1A
FCC ID: QDS-BRCM1066

DATE: JUNE 28, 2012
IC: 4324A-BRCM1066

7.2.2.20dB BANDWIDTH

LIMIT

None; for reporting purposes only.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The RBW is set to = 1% of the

20dB bandwidth. The VBW is set to 2 RBW. The sweep time is coupled.

RESULTS
Channel Frequency 20 dB Bandwidth
(MHz) (MHz)
Low 2402 1.341
Middle 2441 1.341
High 2480 1.343
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REPORT NO: 12U14373-1A

FCC ID: QDS-BRCM1066

DATE: JUNE 28, 2012
IC: 4324A-BRCM1066

20 dB BANDWIDTH

BANDWIDTH LOW CH
- Agilent 15:36:37 Apra, 2012

R T |FrequhanneI |

Ch Freq

2.402 GHz

Occupied Bandwidth

Trig  Free

Center Freq
2.40200000 GHz

Ref 20 dBm

Atten 20 dB

#Peak

Log

Start Freq
240050000 GHz
Stop Freq
240350000 GHz

10

dB/

Offst

10.7

“Auto

dB

#Res BW 15 kHz

Center 2.402 000 GHz
VBW 43 kHz #Sweep 100 ms (601 pts)

Span 3 MHz

CF Step
300.000000 kHz

Freq Offset
0.00000000 Hz

Iilan|

Transmit Freq Error
¥ dB Bandwidth

Occupied Bandwidth

1.2000 MHz

-6.039 kHz
1.341 MHz

Oec BWWY % Pwr 99.00 % ||lon
xdB  -20.00 dB

Signal Track

off

BANDWIDTH MID CH
- Agilenf 18:36:05 Aprs, 2012

R T |Freq;‘ChanneI |

Ch Freg

2.441 GHz

Occupied Bandwidth

Trig  Free

Center Freq
244100000 GHz

Ref 20 dBm

Atten 20 dB

| Start Freqg
243550000 GHz

#Peak

Log

Stop Freq
2 44250000 GHz

10

dB/

Offst

10.7

dB

#Res BW 15 kHz

Center 2.441 000 GHz
VBW 43 kHz #Sweep 100 ms (01 pts)

CF Step
300.000000 kHz

“|fAuta Ilan|

Freq Offset

Span 3 MHz ‘ 0.00000000 Hz

Transmit Freq Errar
¥ dB Bandwidth

Occupied Bandwidth
1.2029 MHz

-7.976 kHz
1.341 MHz

Occ BW % Pwr 99.00 % ||lon
¥wdB  -20.00 dB

Signal Track

off

Page 37 of 79

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

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



REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

BANDWIDTH HIGH CH
A Agilent 15:33:17 Apr5, 2012 R T [ Sweep |

| [ sweep Time
Ch Freq 2.48 GHz Trig  Free 100.0 ms

Occupied Bandwidth I | At Ma

Sweep
Single Cant

Ref 20 dBm Atten 20 dB
#Peak
Log
10

dB/
Offst
10.7

Auto Sweep
Time]
Morm Accy

dB

Center 2.480 000 GHz Span 3 MHz
#Res BW 13 kHz VBW 43 kHz #Sweep 100 ms (601 pts)

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

1.2042 MHz xdB 2000 dB

Transmit Freq Error -8.303 kHz
% dB Bandwidth 1.343 MHz
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

7.2.3. HOPPING FREQUENCY SEPARATION

LIMIT

FCC §15.247 (a) (1)
IC RSS-210 A8.1 (b)

Frequency hopping systems shall have hopping channel carrier frequencies separated by a
minimum of 25 kHz or the 20 dB bandwidth of the hoping channel, whichever is greater.

Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB
bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mW.

TEST PROCEDURE

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

RESULTS

HOPPING FREQUENCY SEPARATION

HOPPING FREQUENCY SEPARATION
e Agilent 13:04:02 Aprs, 2012 R T Marker

4 Mkrl 1.000 WHz
Ref 20 dBm Atten 20 dB 02608 || Zelect Marker
#Peak 12 3 4
Log
10
dB/
Offst

10.7
dB

Mormal

Delta Pair
[Tracking Ref)
LgAv Ref A

M1 sz Span Fair
53 FC Span Center
AA

aff):
=50k
Swp

Center 2.441 000 GHz Span 5 MHz
#Res BW 100 kHz #WVBW 100 kHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

7.2.4. NUMBER OF HOPPING CHANNELS
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

Frequency hopping systems in the 2400 — 2483.5 MHz band shall use at least 15 non-
overlapping channels.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to cover the entire
authorized band, in either a single sweep or in multiple contiguous sweeps. The RBW is set to a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: Minimum channels are 20 and maximum channels are 79
AFH Mode: Minimum channels are 20 and maximum channels are 79
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
e Agilent 13:07:24 Aprs, 2012 FE T |Freg/Channel

Mkr2 2.480 000 GHz

Center Freg
Ref 20 dB Atten 20 dB 6.97 dB
EPoak [— . 0 2 44000000 GHz

Log

Start Freq
239000000 GHz

Stop Freq
249000000 GHz

CF Step
10.0000000 MHz

Start 2.390 00 GHz Stop 2.490 00 GHz
#Res BW 1 MHz VBW 1 MHz Sweep 1 ms {601 pts)

Mater Trace X Pois Amplitude
1 1) 2402 00 GHz 7.14 dBm
2 1 2428000 GHz 697 dBm

Freq Offset
0.00000000 Hz

Signal Track
Off

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, FIRST
SEGMENT)

¢ Agilent 14:17.45 Apr5, 2012 R T [ Marker |

Ref 20 dBm Atten 20 dB Select Marker
#Peak 1 2 3 4
Log
10
dB/
Offst
10.7
dB

Mormal

Delta Pair
[Tracking Ref)
LgAv Ref A

V1 s2 Span Pair
53 FC Span Center
AA

aff):
FTun
Swp

Start 2.400 00 GHz Stop 2.430 00 GHz
#Res BW 300 kHz #WVBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
s Agilent 14:22:57 Apr5, 2012 R T [ Trace |

Trace
2 3

Ref 20 dBm Atten 20 dB
#Peak

Clear Write

Mlax Hold

lin Hold
LgAv

V1 s2
S3 FC|
AR
off):
FTun
Swp

Start 2.430 00 GHz Stop 2.460 00 GHz
#Res BW 300 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)
e Agilent 14:31:44 Aprs, 2012 R T | Trace I

Trace

Ref 20 dBm Atten 20 dB 5 5

#Peak

Clear Write

Mlax Hold

hdin Hold
LgAv

V1 s2
53 FC|
AR
aff):
FTun
Swp

Start 2.460 00 GHz Stop 2.490 00 GHz
#Res BW 300 kHz #WVBW 300 kHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

7.2.5. AVERAGE TIME OF OCCUPANCY
LIMIT
FCC §15.247 (a) (1) (iii)
IC RSS-210 A8.1 (d)

The average time of occupancy on any channel shall not be greater than 0.4 seconds within a
period of 0.4 seconds multiplied by the number of hopping channels employed.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer. The span is set to 0 Hz, centered
on a single, selected hopping channel. The width of a single pulse is measured in a fast scan.
The number of pulses is measured in a 3.16 second scan, to enable resolution of each
occurrence.

The average time of occupancy in the specified 31.6 second period (79 channels * 0.4 s) is
equal to 10 * (# of pulses in 3.16 s) * pulse width.

RESULTS
DH Packet \I/Dvu(ljstﬁ Number of A;/e(z)rage Time| Limit Margin
' Pulses in | @' Pceupancy
3.16
(msec) SEEeliles (sec) (sec) (sec)
DH1 0.4450 32 0.1424 0.4 -0.2576
DH3 1.7030 19 0.3236 0.4 -0.0764
DH5 2.9520 13 0.3838 0.4 -0.0162
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

H1

PULSE WIDTH

PULSE WIDTH
- Agilent 12:28:09 Apra, 2012 R T Warker
A Mkrl 455 s

Ref 20 dBm Atten 20 dB -0.45 dB
#Peak

Select Marker

Delta

Delta Pair
(Tracking Ref)
LgAv Ref A

W1 S2 Span Pair
S3 FS Span Center
AA
oif):
FTun

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz #WBW 1 MHz Sweep 7 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
5t Agilent 12:26:35 Apr5, 2012 R T [ Marker |

Select Marler
2 3 4

Ref 20 dBm Atten 20 dB
#Peak
Log
10
dB/
Ofst
10.7
dB (W T Delta

Maormal

Delta Pair
I 1l (Tracking Ref)
LyAv Ref 4

W1 s2 Span Pair
S3 FSELL UM CARL A SNBSS AL LA 0 I LG LT Gt L 1 Span Center
AA
off):
FTun

Center 2.441 000 GHz Span 0 Hz'
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

DH3

PULSE WIDTH

PULSE WIDTH
5 Agllent 12:28:10 Apr5, 2012 R T [ Marker |

A Mkrl 1.703 ms Select Mark
elect Marker
3482 dB i 2 3 4

Ref 20 dBm Atten 20 dB
#Peak

Mormal

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Off

Center 2.441 000 GHz Span 0 Hz
Res BW 1 MHz ZWBW 1 MHz Sweep 7 ms {601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

¥ Agilent 12:32:30 Aprs, 2012 [ tarker

Select Marker

Ref 20 dBm Atten 20 dB 1 2 3 4

#Peak

Mormal

Delta

Delta Pair
11 | | Ll (Tracking Ref)
LgAv Ref A

W1 s2 Span Pair
AA

aff):

FTun

Center 2.441 000 GHz Span 0 Hz'
Res BW 1 MHz #WBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14373-1A
FCC ID: QDS-BRCM1066

DATE: JUNE 28, 2012
IC: 4324A-BRCM1066

H5

PULSE WIDTH

PULSE WIDTH

e Agilent 12:45:44 Aprs, 2012

R T

MWlarker

Ref 20 dBm

Atten 20 dB

A Mkrl 2952 ms
23.49 dB

#Peak

Select Marker

Delta

Delta Pair
(Tracking Ref)
Ref b

Center 2.441 000 GHz
Res BW 1 MHz

ZWBW 1 MHz

Span 0 Hz
Sweep 7 ms {601 pts)

Span Pair

Span Center

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

W Agilent 12:37:03 Apra, 2012

| IWlarker |

Ref 20 dBm

Atten 20 dB

#Peak

Select Marker

1 2 3 4

MNormal

Delta

Delta Pair
(Tracking Ref)

Ref A

W1 s2
S3 FSLa bl

AA
off):

FTun

Center 2.441 000 GHz
Res BW 1 MHz

ZWBW 1 MHz

Span 0 Hz |
Sweep 3.16 s (601 pts)

W=pan

Span Pair

Center
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

7.2.6. OUTPUT POWER

LIMIT

§15.247 (b) (1)

RSS-210 Issue 7 Clause A8.4

The maximum antenna gain is less than 6 dBi, therefore the limit is 20.97 dBm.
Alternatively, frequency hopping systems operating in the 2400-2483.5 MHz band may have
hopping channel carrier frequencies that are separated by 25 kHz or two-thirds of the 20 dB

bandwidth of the hopping channel, whichever is greater, provided the systems operate with an
output power no greater than 125 mWw.

TEST PROCEDURE

The transmitter output is connected to a spectrum analyzer the analyzer bandwidth is set to a
value greater than the 20 dB bandwidth of the EUT.

RESULTS
Channel Frequency Output Power Limit Margin
(MHz) (dBm) (dBm) (dB)
Low 2402 7.19 20.97 -13.78
Middle 2441 7.58 20.97 -13.39
High 2480 7.53 20.97 -13.44
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

OUTPUT POWER

PEAK POWER LOW CH
e Agilent 05:34:03 May 22, 2012 FE T | PeakSearch

Mkr1 2.401 983 GHz
Ref 20 dBm #Atten 20 dB 7.19 dBm MNext Peal:
#Peak
‘ MNext Pk Right
‘ Mext Pl Left

LyAv

M1 S2

S31 FC Fk-Fk Search
AA

e2(f):

FTun Mir @ CF

Swp

Center 2.40Z 000 GHz Span 10 MHz ‘ M?ge

#Res BW 3 MH:z VBW 3 MHz Sweep 1 ms (601 pts)

‘ Min Search

PEAK POWER MID CH
o Agilent 05:34:37 May 22, 2012 R T | PeakSearch

Mkr1 2.440 950 GHz

Ref 20 dBm #Atten 20 dB 7.58 dBm MNext Peak
#Peak

MNext Pk Right

Mext Pl Left

Min Search

V1 S2
S3 FC Pk-Pk Search

AN
if):

FTun Mkr @ CF
Swp

hlore

Center 2.441 000 GHz Span 10 MHz 1062

#Res BW 3 MHz VBW 3 MHz Sweep 1 ms (601 pts)

Page 48 of 79

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



REPORT NO: 12U14373-1A
FCC ID: QDS-BRCM1066

DATE: JUNE 28, 2012
IC: 4324A-BRCM1066

PEAK POWER HIGH CH

- Agilent 08:35:13

May 22, 2012

R T Peak Search

Ref 20 dBm

whtten 20 dB

#Peak

Mkr1 2.480 D00 GHz
7.53 dBm Mext Peak

‘ MNext Pk Right

‘ Mext Pl Left

‘ Min Search

V1 52
53 FC

AR
if):

‘ Pk-Pk Search

FTun
Swp

‘ Mir @ CF

Center 2.480 000 GHz
#Res BW 3 MHz

VBW 3 MHz

Span 10 MHz ‘ M?ge
Sweep 1 ms (601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

7.2.7. CONDUCTED SPURIOUS EMISSIONS

LIMITS

FCC §15.247 (d)
IC RSS-210 A8.5

Limit = -20 dBc

TEST PROCEDURE

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

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

The band edges at 2.4 and 2.4835 GHz are investigated with the transmitter set to the normal
hopping mode.
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
5t Agilent 18:34:55 Apr5, 2012 R T [ Marker |

Select Marker

Ref 20 dBm Atten 20 dB
#Peak

Delta

dBm Delta Pair

(Tracking Ref)
LgAv Ref 4

V1 S2 Span Pair
S3 FC g Span Center
AR

oif):
=50k
Swp

Center 2.400 000 GHz Span 10 MHz
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (601 pts)

LOW CHANNEL SPURIOUS
- Agilent 16:35:49 Aprs, 2012 R T Wlarker
Mki2 3.19 GHz

Ref 20 dBm Atten 20 dB 50.52 dBm || >elect Marker
#Peak | 1 2 3 4

Log

tarker Trace
1 2 3

Readout ||
Freguency

dBm Warker Table
LgAv On Off

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (601 pts) Marker All Off

M arker Trace s Amplitude
1 1 241 GHz 00z dém
2 1 3.19 GHz -50.52 dBm
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REPORT NO: 12U14373-1A
FCC ID: QDS-BRCM1066

DATE: JUNE 28, 2012
IC: 4324A-BRCM1066

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
- Agilent 16:20:00 Apra, 2012

R T

Display

Ref 20 dBm

Atten 20 dB

Mkr1 2.440 967 GHz
4.38 dBm

#Peak
Log

‘ Full Screen

Display Line
-15.62 dBm
On Off

—

dBm

LgAv

‘ LimitsH

V1 Ss2
S3 FC

AA

off):
=50k

Swp

Center 2.441 000 GHz
#Res BW 100 kHz

#VBW 300 kHz

Span 10 MHz
Sweep 1 ms (601 pts)

Active Fctn
Position 4
Bottom

‘ Title
‘Preferences ¥

MID CHANNEL SPURIOUS
- Agilent 16:20:56 Aprs, 2012

R T

Marker

Ref 20 dBm

Atten 20 dB

Mkr2 3.28 GHz
-52.20 dBm

#Peak |

Select Marker
1 2 3 4

&

Marker Trace
Auto 1 2003

Readout ||
Fraguency

dBm

LgAv

Marler Table
On Off

Start 30 MHz
#Res BW 100 kHz

#VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

hdarker Trace
1 4D
2 m

oz
2.45 GHz
328 GHz

Amplitude
202 dBm
-52.20 dBm

Marker All Off
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REPORT NO: 12U14373-1A
FCC ID: QDS-BRCM1066

DATE: JUNE 28, 2012

IC:

4324A-BRCM1066

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

- Agilent 15:53:41 Apra, 2012

R T

Display

Ref 20 dBm Atten 20 dB

Mkr1 2.480 100 GHz
4.03 dBm

#Peak
Log

‘ Full Screen

Display Line
-15.97 dBm
On Off

—

dBm

LgAv

‘ LimitsH

V1 Ss2
S3 FC

AA

off):
=50k

Swp

Center 2.483 500 GHz

#Res BW 100 kHz #VBW 300 kHz

Span 10 MHz
#Sweep 100 ms {601 pts)

Active Fctn
Position 4
Bottom

‘ Title
‘Preferences ¥

HIGH CHANNEL SPURIOUS
- Agilent 15:56:00 Apr&, 2012

R T

Marker

Ref 20 dBm Atten 20 dB

Mkr2 3.32 GHz
-52.56 dBm

#Peak |

Select Marker
1 2 3

4

Q

Marker Trace
Auto 1 2

3

Readout
Fraguency

¥

dBm

LgAv

Marler Table
On

Off

Start 30 MHz

#Res BW 100 kHz #VBW 300 kHz

Stop 26.00 GHz
Sweep 2.482 s (601 pts)

hdarker Trace
1 4D
2 m

H Az
2.50 GHz
332 GHz

Amplitude
279 dEm
-52.66 dBm

Marker All Off
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
- Agilent 14:43:31 Apra, 2012 R T

Mkr1 2.409 83 GHz

Ref 20 dBm Atten 20 dB 7.30 dBm
#Peak
Log

Clear Write

Mlax Hold

dBm
LgAv

lin Hold

V1 s2
S3 FC
AR
off):
FTun
Swp

Center 2.400 00 GHz Span 20 MHz
#Res BW 100 kHz #VBW 300 kHz Sweep 1.92 ms {601 pts)

HIGH BANDEDGE WITH HOPPING ON
i Agilent 15:10:52 Aprs, 2012 R T |Freg/Channel

Mkr1 2.476 17 GHz Center E

enter Fred

Bef ?0 dBm Atten 20 B 7.63 dBm 2 AB3E0000 GHz
#Peak

Start Freq

247350000 GHz

Stop Freq

2.49350000 GHz

dBm CF Step

120

2.00000000 MHz
LygAv Auto Man|

M1 sz Freq Offset
S3 FC 0.00000000 Hz
AA

aff): :
ETun Signal Track
Swp on O

Center 2.483 50 GHz Span 20 MHz ‘
#Res BW 100 kHz #WBW 300 kHz Sweep 1.92 ms {601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC 815.205 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 3m (dBuV/m) at 3 m
30 - 88 100 40
88 - 216 150 43.5
216 - 960 200 46
Above 960 500 54

TEST PROCEDURE

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

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

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

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

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

8.2. TX SPURIOUS ABOVE 1 GHz

8.2.1. BASIC DATA RATE GFSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 07:22:34 May 16, 2012 R T [Freg/Channel

Project: Mkr1 2.346 40 GHz Center F
Ref 103 dBpv #Atten 0 dB 46.50 dBpv enter Freq
ek [ = £ 235000000 GHz
Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
8.00000000 hHz
Auto il

Juit=ll
Freq Offset
0.00000000 Hz
Signal Track
On off
Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

LOW CHANNEL RESTRICTED, AVG, HORIZ
i Agilenf 07:23:05 May 15,2012 R T [|FregfChannel

Project: Mkr1 2.381 87 GHz

Center Freq
2;;:33 dBp #Atten 0 dB 3452 dBLY_ | - 22000000 GHz

Start Freq
2.31000000 GHz
Stop Freg
238000000 GHz

CF Step
5.00000000 MMHz
Auto Ilan|

Freq Offset
0.00000000 Hz

Signal Track
Jn Off

Start 2.310 00 GHz Stop 2.390 00 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 07:26:46 May 16, 2012 R T |FregiChannel

Mkr1 2.357 60 GHz Centor E

enter Freq

Ref 103 dBpY #Atten 0 dB 47.22 dBuv_f 5 22000000 GHz
#Peak

Start Freq

231000000 GHz

Stop Freq

233000000 GHz

CF Step
8.00000000 hHz
Auto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
On Off

Swip

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

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilent 07:27:20 May 18, 2012 F T |FregfChannel

Mkr1 2.382 00 GHz

Center Freq
Ref 103 dBpY #Atten 0 dB 35.98 dBpv
dpeak [ =L £ [ 2:35000000 GHZ

Start Freqg
231000000 GHz

Stop Freq
239000000 GHz

CF Step
£5.00000000 MHz

Freq Offset
0.00000000 Hz

Signal Track

Suup On

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 07:39:09 May 16, 2012 FE T |Freg/Channel

Mkr1 2.492 795 0 GHz Center F

enter Freq

Ref 103.4 dBpY #Atten 0 dB 47.29 dBpYv' 5 49175000 Gl
#Peak

Start Freq

2 48350000 GHz

Stop Freq

2 50000000 GHz

CF Step
1.55000000 hHz
Auto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swip On off

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

HIGH CHANNEL RESTRICTED, AVG, HORIZ
e Agilent 07:33:52 May 18, 2012 F T |FregfChannel

Mkr1 2.499 972 5 GHz

Center Freq
Ref 103.4 dByv #Atten 0 dB 35.80 dByv
ek E en B[l 2 49175000 GHZ

Start Freqg
248350000 GHz
Stop Freq
2 50000000 GHz

CF Step
165000000 hHz
Auto hdan|

g Freq Offset
0.00000000 Hz

Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 = (601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 07:33:26 May 16, 2012 R T |FregiChannel

Mkr1 2.499 6150 GHz Center F

enter Freq

Ref 103.4 dBpY #Atten 0 dB 49.19 dBpYv' 5 49175000 Gl
#Peak

Start Freq

2 48350000 GHz

Stop Freq

2 50000000 GHz

CF Step
3 1.55000000 hHz
Auto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swip On off

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

HIGH CHANNEL RESTRICTED, AVG, VERT
e Agilent 07:35:11 May 18, 2012 F T |FregfChannel

Mkr1 2.500 000 0 GHz

Center Freq
Ref 103.4 dByv #Atten 0 dB 40.43 dByv
ek E en B[l 2 49175000 GHZ

Start Freqg
248350000 GHz

Stop Freq
2 A0000000 GHz

CF Step
165000000 hHz
Auto hdan|

1

Freq Offset
0.00000000 Hz

Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 = (601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

HARMONICS AND SPURIOUS EMISSIONS

High Frequeney Measurement

Compliance Certification Services, Fremont 5m Chamber

Test Engr: Vien Tran
Date: 0£/16/12
Project #: 13T14373
Company: Broadeom
Test Target: FCC 15.247
Mode Oper: Tx GFSK

Measurament Frequeney Amp  Preamp Gain Averaze Field Strensth Limit
Distanes to Antenna D Corr Distance Correct to 3 maters Paak Fizld Btrength Limit
Anzlyzer Reading Avg  Average Field Strength @ 3 m Margin vs. Averaze Limit
Antenna Factor Peak  Calevlated Peak Field Strength Margin vs. Peak Limit

Cablz Loss HPEF  High Pass Filter

f Dist i Read AF

GHz | (m) | dBuV | dB/m
LOW CHANNEL, 2402MH=
4.804 . 41.0 334
4.804 . 355 334
4,804 . 39.0 33.4
4,804 . 19.7 33.4
MID CHANNEL, 2441MH=
4,882 . 43.0 33.5
4,882 . 375 335
7.323 . 355 357
7.323 . 23.4 357
4.882 . 384 335
. 187 335
7.313 . 358 357
7.313 . 23.6 357
HIGCH CHANNEL, 2480MH=
4.960 . 41.6 336
4.960 . 36.8 33.6
7.440 . 364 359
7.440 . 13.8 359
4.960 . 36,9 33.6
4.960 . 17.9 33.6
7.440 . 36.0 350
7.440 . 23.8 359
Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

8.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

LOW CHANNEL RESTRICTED, PEAK, HORIZ
He Agilent 08:09:56 May 16, 2012 R T [Freg/Channel

Mkr1 2.389 60 GHz Conter F
Ref 103 dBpv #Atten 0 dB 47.02 dBpv enter -req
dpeak [ = E= || 2 35000000 GHz

Start Freq
231000000 GHz
Stop Freq
239000000 GHz

CF Step
1|| 8.00000000 MHz
Auto Ma

Freq Offset
0.00000000 Hz

Signal Track
on Off

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

LOW CHANNEL RESTRICTED, AVG, HORIZ
. Agilent 031037 May 18, 2012 R T [Ereg/Channel

Mkr1 2.312 27 GHz Center F
enter Fraq
2;;::{13 dBpv #Atten 0 dB MM BN 5 Sennon00 GHz

Start Freq
231000000 GHz

Stop Freg
238000000 GHz

CF Step
5.00000000 MHz

Freq Offset
000000000 Hz

Signal Track
Off

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #WBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

- Agilent 08:00:37 May 16, 2012 R T |FregiChannel

Mkr1 2.324 00 GHz Centor E

enter Freq

Ref 103 dBpY #Atten 0 dB 47.02 dBuv_f 5 22000000 GHz
#Peak

Start Freq

231000000 GHz

Stop Freq

233000000 GHz

CF Step
8.00000000 hHz
Auto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
On Off

Swip

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

LOW CHANNEL RESTRICTED, AVG, VERT
e Agilent 05:03:33 May 18, 2012 F T |FregfChannel

Mkr1 2.311 20 GHz

Center Freq
Ref 103 dBpY #Atten 0 dB 34.35 dBpv
dpeak [ =L £ [ 2:35000000 GHZ

Start Freqg
231000000 GHz

Stop Freq
239000000 GHz

CF Step
£5.00000000 MHz

Freq Offset
0.00000000 Hz

Signal Track

Suup On

Start 2.310 00 GHz Stop 2.390 00 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 6.238 s (601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ
e Agilent 07:45:33 May 16, 2012 FE T |Freg/Channel

Mkr1 2.489 577 5 GHz Center F

enter Freq

Ref 103.4 dBpY #Atten 0 dB 47.01 dBpYv' 5 49175000 Gl
#Peak

Start Freq

2 48350000 GHz

Stop Freq

2 50000000 GHz

CF Step
1.55000000 hHz
Auto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swip On off

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

HIGH CHANNEL RESTRICTED, AVG, HORIZ
e Agilent O7:47:17 May 18, 2012 F T |FregfChannel

Mkr1 2.499 972 5 GHz

Center Freq
Ref 103.4 dByv #Atten 0 dB 35.44 dByv
ek E en B[l 2 49175000 GHZ

Start Freqg
248350000 GHz
Stop Freq
2 50000000 GHz

CF Step
165000000 hHz
Auto hdan|

4l Freq Offset
0.00000000 Hz

Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 = (601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 07:54:26 May 16, 2012 R T |FregiChannel

Mkr1 2.499 807 5 GHz Center F

enter Freq

Ref 103.4 dBpY #Atten 0 dB 48.70 dBpYv' 5 49175000 Gl
#Peak

Start Freq

2 48350000 GHz

Stop Freq

2 50000000 GHz

CF Step
2| 1.65000000 hHz
Auto hdan|

Freq Offset
0.00000000 Hz

FTun Signal Track
Swip On off

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

HIGH CHANNEL RESTRICTED, AVG, VERT
e Agilent O7:54:50 May 18, 2012 F T |FregfChannel

Mk 2.500 000 0 GHz Contor
enter Fred

Ref 103.4 dByv #Atten 0 dB 38.63 dBy

ek E en B[l 2 49175000 GHZ

Start Freqg
248350000 GHz

Stop Freq
2 A0000000 GHz

CF Step
165000000 hHz
Auto hdan|

1

Freq Offset
0.00000000 Hz

Signal Track
Swp On off

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 = (601 pts)
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Test Engr: Vien Tran
Date: 05/16/12
Project #: 11U14373
Company: Broadeom
Tast Target: FCC 15.247
Mode Oper: Tx SPSK

f Measurement Frequency Amp  Preamp Gain Average Field Strength Limit

Dist  Distance to Antenna D Corr Distancs Correct to 3 meters Pzak Fisld Strength Limit
Analyzer Reading Avg  Average Field Strength (@ 3 m Margin vs. Average Limit

AF Antennz Factor Pzak  Caleplated Peak Field Strensth Margin vs. Paak Limit

CL Cable Loss HPF  High Pass Filter

f Dist | Read AF

GCHz (m) | dBuV : dB/m
LOW CHANNEL, 2402MH=
4.804 . 40.6 334
4.504 . 3l 334
4.804 . 372 334
4.804 . 169 334
MID CHANNEL, 2441MH=
4,882 . 41.5 33.5
4,882 . 338 33.5
7.323 . 356 357
7.313 . 23.2 357
4,882 . 36.0 335
4.882 . 252 335
7.323 . 366 387
7.313 . 13.6 35,7
HIGH CHANNEL, 1480MHz=
4.960 . 40.2 336
4.960 . 2.2 336
7.440 . 36.2 359
T.440 . 136 359
4.960 . 36,7 336
4.960 . 255 336
7.440 \ 36,1 359
7.440 . 13.6 35.9
Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

8.3. WORST-CASE BELOW 1 GHz

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

HORIZONTAL GRAPH

UL Fremont, &m Chamker A 17 Moy 2812 11:14:42
1 1 1 oo %Rad\ated Emissions

{|Project No: 12U14373

VIClient Nome: Broodcocom

fModel / Device: X2BB

{|Config / Other: EUT on Extended Boord
i|Test By: Uien Tran

fu]
o
c
o
N
.
o
T
=
~
g
3
o
el

Frequerncy [MH=]

Ronge [MHz] Det RBUCHz] LBWCHz]  Sueep Label Ronge [MHz] Det  RBUCH=z] UBLICHz1
|+ 381 Bad P 128k IM futo/Coupled  Horizontoy

File: Tx Belaw 16Hz BT & LE.DAT
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012

FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066
| VERTICAL GRAPH |

UL Fremaont, 5m Chamkber A 17 Moy 2812 1101442
: P Rodioted Emissiaons

Project No: 12014373

VIC T tent Name: Broadcom

fMode ! / Device: X28B

{Config / Other: EUT on Extended Boord
i Test By: Vien Tran

o]
o
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g
E
.
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J
o
el

Fregquency [MH=]

Rangae CMHz] Det RBUCHzI UBWCHz]  Swsep Lakal Ronge [MHz] Det  RBUCHz] UBWCHz]  Sweep Label
| :38-1 BEd PK 120k I futo/Coupled  Horizontol

File: Tx Below 1G6Hz BT & LE.DAT
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

Project Mo: 12014373

Client Name: Broadcom

Model / Device: X288

Config / Other: EUT on Extended Board
Test By: Vien Tran

Horizontal 30 - 1000MHz

25MHz-1GHz T243 CFR 47
ChmbrA Sunol Part 15
Test Meter Amplified TX(|Bilog.TXT Class B

Frequency | Reading | Detector [dB] [dB] am Polarity

30 36.18 PK -27.5 21.3 40 Horz
99.7842 47.18 PK -26.9 10.1 Horz
410.7114 47.08 PK -25.2 15.9 46 Horz

Vertical 30 - 1000MHz

25MHz-1GHz T243
ChmbrA Sunol
Test Meter Amplified TX(|Bilog.TXT
Frequency | Reading | Detector [dB] [dB] Polarity
55,5875 52,19 PK -27.3 71 Vert
99.7842 53.25 PK -206.9 10.1 Vert
411.6807 48.84 PK -25.2 16 Vert

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: Tx Below 1GHz_BT & LE.TXT
File: Tx Below 1GHz_BT & LE.DAT
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Fregueney of Emission (MHz) Conducted Limit (dBuV)
Quasi-peak Average
0.15-0.5 B tor 56 560 to 46
0.5-5 56 46
5-30 il S0
" 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.
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REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

RESULTS

Project No: 12014373

Client Name: Broadcom
Model/Device: X288

Test Volt/Freq: 120VAC / 60Hz
Test By: Vien Tran

Line-11.15 - 30MHz

CFR 47 CFR 47
LC Cables Part 15 Part 15
Test Meter 183.7XT Class B Class B
Frequency| Reading | Detector (dB) |dB{uvolts)| QP Margin Avg Margin
0.1815 36.69 PK . 56.79 64.4 -7.61 -
0.1815 34.74 Av . 34.84 - - 54.4 -19.56
0.537 48.75 PK . 48.85 56 -7.15
0.537 31.25 Av . 31.35 - - 46 -14.65
20.8365 39.86 PK . . 40.36 a0 -19.64
20.8365 25.29 Av . . 25.79 - - 30 -24.21

Line-12 .15 - 30MHz

CFR 47 CFR 47
LC Cables Part 15 Part 15

Test Meter 183.7XT Class B Class B
Frequency| Reading | Detector (dB) |dB{uvolts)| QP Margin Avg Margin
0.1815 36,12 PK . 56.22 64.4 -8.18 - -
0.1815 34.18 Av . 34.28 - - 54.4 -20.12
0.537 47.69 PK . 47.79 56 -8.21
0.537 29.64 Av . 29.74 - - 46 -16.26
16.8315 41.15 PK . . 41.55 a0 -18.45
16.8315 25.48 Av . . 25.88 - - 30 -24.12

PK - Peak detector

QP - Quasi-Peak detector
LnAy - Linear Average detector
LgAv - Log Average detector

Av- Average detector

CAV - CISPR Average detector

RMS - RMS detection

CRMS - CISPR RMS detection

Text File: LC_BT & LE.TXT

File: ESHS20-CE 150K-30MHz FCC Class B Step Rovr.TST
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LINE 1 RESULTS

UL Fremont, CA CE Room 18 Moy 2812 14:48.:23
i : : R i Conducted RFI Uoltage

Project MNo: 12014373

Client Nome: Broodcom

Model #Device: KZBB

Test Uolt/Freq: 120UAC / BBHz
Test By: Uien Tran

Line-L1 dBCuUolts2

‘11 H H H H H | | 11:8
Fregquerncy [MH=]

Renge [HHz] Det RBUCHz] VBWCHzZ]  Sweep Lakel Ronge CHHz] Det  RBUCHz] LBWCHzZ]  Sweep
[+ 15-38 PK/A 16k nfa Aefd . 5kHz Line-L

File: ESHS2A-CE |5AK-38MHz FCC Cless B Step Rowr.TST
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LINE 2 RESULTS

UL Fremont, CA CE Room 18 Moy 2812 14:48.23
: P ‘ Conducted RFI Uoltage
Project No: 12U14373

Client Mame: Broadcom
Mode | /Device: XZBB

Test Uolt/Freg: 12BUAC / BbHz
Test By: Vien Tran

a7 e s

Line-L2 dBCulUoltsl

:f : H : H HE 51b
Frequermncy [MH=]

Ronge [HHz] Det  RBUCHz] UBWCHz]  Sweep Lakal Ronge [MHz] Det  RENCHz] UBWCHz]  Sweep Lake
101528 PEAB 1Bk na e/ SkHz Line-L

ile: ESHS2B-CE |156K-36MHz FCC Closs B Step Revr TST

Page 72 of 79

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



REPORT NO: 12U14373-1A DATE: JUNE 28, 2012
FCC ID: QDS-BRCM1066 IC: 4324A-BRCM1066

10. MAXIMUM PERMISSIBLE EXPOSURE

FECC RULES

81.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of §2.1093 of this
chapter.

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)

Electric fisld Magnetic fisld : P
Frequency rangs FPower dansity Avaraging time
(M HE) strength strengih (i e iminutes)
(A} Limits for OccupationaliControlled Exposures
614 1.63 *(100) G
18427F 4.80F *{O00F=) G
G1.4 0163 1.0 4]
5 i
{E} Limits for General Population/Uncontrelled Exposure

D3-134 e G14 1.63 100y il
T =20 e S24F 2198 180/ a0

TABLE 1—LIMITS FOR MAXIMUM FERMISSIELE EXPOSURE (MPE)—Continued

. Electric fisld Magnetic fiskd o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i ez iminutzs)
B0=00 e 75 0073 0.2 20
800 20
1.0 20

f = frequency in MHz

* = Planas-wawe aquivalent power density

NoTE 1 T TABLE 1: Occupationalicontrolled limits apply in situations in which persons are exposed as a consequence of their
employment provided those persons are fulli,' aware of the potential for exposure and can exemcise conirol over their exposurs.
Limits for occu pationalcontrolled exposure also apply in situations when an individual is transient through a location where ocou-
pationalicontrolled limits apply provided he or she is made aware of the potential for exposure,

NOTE 2 To TABLE 1: General populationfuncontrolled sxposures apply in situations in which the gensral public may be ax-
posed, orin which persans that are exposed as a conssquence of their employment may not be fully awars of the polential for
exposure of can not exercise control over their exposurs.
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IC RULES

IC Safety Code 6, Section 2.2.1 (a) A person other than an RF and microwave exposed worker
shall not be exposed to electromagnetic radiation in a frequency band listed in Column 1 of
Table 5, if the field strength exceeds the value given in Column 2 or 3 of Table 5, when
averaged spatially and over time, or if the power density exceeds the value given in Column 4 of
Table 5, when averaged spatially and over time.

Table 5
Exposure Limits for Persons Not Classed As RF and Microwave Ex-
posed Workers (Including the General Public)

1 2 3 4 5
Frequency Electric Field Magnetic Field Power Averaging
(MHz) Strength; rms  Strength; rms Density Time
(W/m) (A/m) { W/m? ) {min)
0.003-1 280 219 B
1-10 280/ 219/ 6
10-30 28 219/f 6
30-300 28 0.073 2" 6
3001 500 1.585 05 0.0042f%5 £1150 B
1 500-15 000 614 0.163 10 6
15 000-150 000 614 0.163 10 616 000 /f1?
150000 300 000  0.158F%° 421 x10*f%% 6.67x10°F 616 000 /f'2

= Power density limit 1s applicable at frequencies greater than 100 MHz.
Notes: Frequency, f, is in MHz. j

A power density of 10 W/m™ 1s equivalent to 1 mW/cm”™.

A magnetic hield strength of 1 A/m corresponds to 1.257 microtesla (u'T)
or 12,57 milligauss imG .

tad fod —
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EQUATIONS

Power density is given by:

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

Power density in units of W/m”2 is converted to units of mWc/m”2 by dividing by 10.
Distance is given by:

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

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

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

Px = Power of transmitter x

Gx = Numeric gain of antenna x

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

LIMITS

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

RESULTS
Band Mode Separation | Output | Antenna | IC Power | FCC Power
Distance Power Gain Density Density
(m) (dBm) (dBi) (Wim~2) | (mW/cm”"2)
2.4 GHz | Bluetooth 0.20 7.68 1.11 0.0151 0.0015
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