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1. ATTESTATION OF TEST RESULTS

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

EUT DESCRIPTION: 802.11a/b/g/n/ac WLAN + Bluetooth PCI-E Mini Card
MODEL: BCM94352HMB
SERIAL NUMBER: 265 (P238)
DATE TESTED: August 23 - 29, 2012
APPLICABLE STANDARDS
STANDARD TEST RESULTS
CFR 47 Part 15 Subpart C Pass
INDUSTRY CANADA RSS-210 Issue 8 Annex 8 Pass
INDUSTRY CANADA RSS-GEN Issue 3 Pass

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

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

Approved & Released For UL CCS By: Tested By:
FRANK IBRAHIM VIEN TRAN
WIiSE PROJECT LEADER WISE ENGINEER
UL CCS UL CCS
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2. TEST METHODOLOGY

The tests documented in this report were performed in accordance with ANSI C63.10-2003,
FCC CFR 47 Part 2, FCC CFR 47 Part 15, RSS-GEN Issue 3, and RSS-210 Issue 8.

3. FACILITIES AND ACCREDITATION

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

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

4. CALIBRATION AND UNCERTAINTY
4.1. MEASURING INSTRUMENT CALIBRATION

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

4.2. SAMPLE CALCULATION

Where relevant, the following sample calculation is provided:
Field Strength (dBuV/m) = Measured Voltage (dBuV) + Antenna Factor (dB/m) +
Cable Loss (dB) — Preamp Gain (dB)
36.5 dBuV + 18.7 dB/m + 0.6 dB — 26.9 dB = 28.9 dBuV/m

4.3. MEASUREMENT UNCERTAINTY

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

PARAMETER UNCERTAINTY
Conducted Disturbance, 0.15 to 30 MHz 3.52 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/nfac WLAN + Bluetooth PCI-E Mini Card.

The radio module is manufactured by Broadcom.

5.2. MAXIMUM OUTPUT POWER

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

Frequency Range Mode Output Power Output Power
(MHz) (dBm) (mw)
2402 - 2480 Basic GFSK 3.60 2.29
2402 - 2480 Enhanced 8PSK 6.82 4.81
5.3. DESCRIPTION OF AVAILABLE ANTENNAS

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

5.4. SOFTWARE AND FIRMWARE

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

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

5.5. WORST-CASE CONFIGURATION AND MODE

The EUT was tested as an external module installed in a test jig board connected to a host
Laptop PC. The EUT was oriented in a flat orientation, similar to the orientation it would have in
real installations; see setup photos for details.

Worst-case mode and channel used for 30-1000 MHz radiated and power line conducted
emissions was the mode and channel with the highest output power.
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5.6. DESCRIPTION OF TEST SET

SUPPORT EQUIPMENT

Support Equipment List
Description Manufacturer |Model Serial Number FCCID
Laptop Lenovo G560 CBU4473193 DoC
AC/DC Adapter |Lenovo PA-1650-56LC 11S360016462Z400008KCM8 |DoC
Jig Board Catalyst MINI2EXP BRCM 2011-05 N/A
/O CABLES
I/O CABLE LIST
Cable |Port # of Connector |Cable Cable |Remarks
No. Identical Type Type Length
Ports

1 AC 1 US 115V Shielded 1.5m NA

2 DC 1 DC Un-shielded 1.5m Ferrite at laptop's end
TEST SETUP

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

Converter
Board

AC Adapter

AC Mains
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6. TEST AND MEASUREMENT EQUIPMENT

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

Test Equipment List

Description Manufacturer |Model Asset Cal Date |[Cal Due

Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01069 | 12/15/11 | 12/15/12
Spectrum Analyzer, 44 GHz Agilent / HP E4446A C01012 | 09/02/11 | 09/02/12
EMI Test Receiver, 9 kHz-7 GHz |R & S ESCI 7 1000741 | 07/13/12 | 07/06/13
EMI Test Receiver, 30 MHz R&S ESHS 20 N02396 | 08/19/11 | 08/19/13
Peak Power Meter Agilent / HP E4416A C00963 | 12/13/11 | 12/13/12
Peak / Average Power Sensor Agilent / HP E9327A C00964 | 12/13/11 | 12/13/12
Antenna, Horn, 18 GHz EMCO 3115 C00872 | 09/20/11 | 09/20/12
Antenna, Horn, 26.5 GHz ARA MWH-1826/B C00589 | 11/01/11 | 11/01/12
Antenna, Bilog, 30MHz-1 GHz Sunol Sciences |JB1 C00682 | 02/07/12 | 02/07/13
Preamplifier, 1300 MHz Agilent / HP 8447D C00885 | 11/11/11 | 11/11/12
Preamplifier, 26.5 GHz Agilent / HP 8449B C01063 | 07/12/12 | 07/12/13
LISN, 30 MHz FCC 50/250-25-2 C00626 | 12/13/11 | 12/13/12
Reject Filter, 2.4-2.5 GHz Micro-Tronics BRC13192 N02683 CNR CNR
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7. ANTENNA PORT TEST RESULTS
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
(MHz) (kHz)
Low 2402 876.4841
Middle 2441 879.9079
High 2480 870.7523

Page 11 of 78

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: 12U14473-4A
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012
IC: 4324A-BRCM1068

99% BANDWIDTH

BANDWIDTH LOW CH

% Agilent 08:53:57 Aug 28, 2012

R T [ Bwikvg |

| Res BW

Ch Freq
Occupied Bandwidth

2.402 GHz

10.0 kHz
Iilan|

Trig  Free

Auto

| 30.0 kHz

Ref 10 dBm Atten 10 dB

tlan|

#Samp

3.00000

Average

On

LTI Ao VEW Type

| Log-Pur (Viden)

|
Center 2.402 000 GHz
#Res BW 10 kHz

#VBW 30 kHz

Span 3 MHz ||Auto a
#Sweep 100 ms 601 pts)

Occupied Bandwidth
876.4841 kHz

3.308 kHz
1.105 MHz™

Transmit Freq Error
¥ dB Bandwidth

Oec BWWY % Pwr
% dB

95.00 %
-26.00 dB

Span/REWY|
106
Ilan)

Auto

BANDWIDTH MID CH

H Agilent 16:17:15 Aug 27, 2012

R T |Fre§fChanneI |

Ch Freg
Occupied Bandwidth

2.441 GHz

Center Freq

Trig Free fl 5 t4100000 GHz

| Start Freq

Ref 10 dBm Atten 10 dB

243350000 GHz

#Samp

Stop Freq

2.44250000 GHz

CF Step

300.000000 kHz

Auto Man

| | Freq Offset

Center 2.441 000 GHz
#Res BW 10 kHz

#VBW 30 kHz

Span 3 MHz 0.00000000 Hz

#Sweep 100 ms (601 pts)

Occupied Bandwidth
879.9079 kHz

10.798 kHz
524.836 kHz™

Transmit Freq Errar
# dB Bandwidth

0 Signal Track
99.00 % Mon Off

-20.00 dB

Occ BW % Puwr
w dB
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BANDWIDTH HIGH CH
i Agilent 18:16:50 Aug 27, 2012 R T |

Sweep

| [ sweep Time
Ch Freq 2.43 GHz Trig  Free 100.0 ms

Occupied Bandwidth I | Auto han

Sweep
Single Cont

Ref 10 dBm Atten 10 dB Auto Sweep
#Samp

Time
Log ; Accy
-“] i L i, BlhlhR

5
dB/ Iy Gate
Offst Off
1" iy, v LA
dB - i

1 Il

| [ [ Gate Setup 4
Center 2.480 000 GHz Span 3 MHz

#Res BYW 10 kHz #WBW 30 kHz #Sweep 100 ms (601 pts)

- - Points
Occupied Bandwidth Occ BW % Pwr 99.00 % E01

870.7523 kHz xdB  -20.00dB

Transmit Freq Error -13.685 kHz
% dB Bandwidth 790.372 kHz™
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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 918.558
Middle 2441 918.172
High 2480 918.598

Page 14 of 78

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

TEL: (510) 771-1000

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

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



REPORT NO: 12U14473-4A
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012
IC: 4324A-BRCM1068

20 dB BANDWIDTH

BANDWIDTH LOW CH

e Agilent 14:24:16 Aug 27, 2012

R T | hWeas Setup |

| Avg Number

Ch Freq 2.402 GHz

Trig  Free 10

Occupied Bandwidth

| L
=

On
Avg
L

Ref 10 dBm Atten 10 dB

Off
hWlod
Repeat

Exp

#Peak

Mlax Hold
Cn off

Occ BW % Pwir

99.00 %

Center 2.402 000 GHz

#Res BW 10 kHz VBW 30 kHz

#Sweep 100 ms (601 pts)

: OBW Spar
Span 3 MHz 3.00000000 MHz

Occupied Bandwidth
861.8283 kHz

-9.128 kHz
915.558 kHz

Transmit Freq Error
¥ dB Bandwidth

Occ BYY % Puwr

0 *dB
99.00 % -20.00 dB

wdB  -20.00 dB

Optimize
Ref Level

BANDWIDTH MID CH

H Agilent 13:32:32 Aug 29, 2012

T | Sweeé |

| Sweep Time

Ch Freg 2441 GHz

Trig  Free 100.8 ms

Occupied Bandwidth

I | Auto Man

| Sweep

Ref 10 dBm Atten 10 dB

Single Caont

Allto Swieep

#Peak

Time

Marm Accy

Gate

Off

Gate Setup ¥

Center 2.441 D00 GHz

Span 3 MHz

#Res BW 10 kHz

#WVBW 30 kHz

#Sweep 100 ms (601 pts)

Transmit Freq Errar
 dB Bandwidth

Occupied Bandwidth
860.6994 kHz

-9.713 kHz
918.172 kHz

Do BYW % Pwr
w dB

99.00 %
-20.00 dB

Paints
601
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BANDWIDTH HIGH CH
W Agilent 16:20:16 Aug 27, 2012 R T | Measurs
l

Ch Freg 248 GHz Trig  Free Meas Off
Occupied Bandwidth I |

Channel Power

Ref 10 dBm Atten 10 dB
#Peak

Loy
10

dB/
Ofist
1
dB ;
I MUt Carrier
Center 2.480 000 GHz span 3 MHz Power

#Res BYW 10 kHz #WBW 30 kHz #Sweep 100 ms (601 pts)
- - Power Stat |

Occupied Bandwidth Occ BW % Pwr  99.00 % CODF
861.3543 kHz ¢ -2000dB

Transmit Freq Error -9.5658 kHz 1M?£e
% dB Bandwidth 915.598 kHz 0

Occupied BWY|
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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 m\W.

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 Agllent 18:24:35 Aug 27, 2012 R T Miarker

4 hkrl 1.000 MHz
Ref 10 dBm Atten 10 dB 05148 | Select Marker
#Peak 1R | L
Log
10
dB/
Offst

1"
dB

Delta Pair
(Tracking Ref)
Ludv Ref A

V1 52 Span Fair
53 FC Span Center
AL

i)
=50k
Swp

Center 2.441 000 GHz Span 5 MHz
#Res BYW 100 kHz #WBW 100 kHz Sweep 1 ms (601 pts)
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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 setto a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 are observed
AFH Mode: Minimum channels are 20 and maximum channels are 79
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NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
- Agilent 15:31:49 Aug 27, 2012 R T Mlarker

Mkr2 2.480 00 GHz

Ref 10 dBm Atten 10 dB 3.07 dBm || elect Marker
#Peak Tz 3 4

Marker Trace
Auto 1 2 3

Readout ||
Fraguency

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
tater Trace > Pois Amplitude

1 (1 2402 00 &Hz 3.55 dBm

2 1 243000 GHz 3.07 dBm

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

- Agilent 15:33:43 Aug 27, 2012 R T |FrequhanneI

Ref 10 dBm Atten 10 dB Center Freq

P eak 2.41500000 GHz

Log

10 Start Frag

dB/ 2.40000000 GHz

Offst

1" ‘

dB Stop Freq
2.43000000 GHz

CF Step
3.00000000 hMHz
Lghv Auto tlan

W1 S2 Freq Offset
3 FA‘L 0.00000000 Hz

??;n Start Signal Track
swp |2.400000000 GHz On off

Start 2.400 00 GHz Stop 2.430 00 GHz ‘
#R.es BYW 300 kHz #WBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
e Agilent 15:34:35 Aug 27, 2012 R T | Trace |

Ref 10 dBm Atten 10 dB Trace
#Peak 2 3
Log
10

Clear Write

Mlax Hold

lin Hold

V1 52
53 FC
AL

eif):
FTun
Swp

Start 2.430 D0 GHz Stop 2.460 00 GHz
#Res BYW 300 kHz #VBW 300 kHz Sweep 1 ms (601 pts)

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)
e Agilent 15:35:19 Aug 27, 2012 R T [ Trace '

Trace

Ref 10 dBm Atten 10 dB 5 3

#Peak

Clear Write

Mlax Hold

lin Hold

V1 52
53 FC
AL

j2if):
FTun
Swp

Start 2.460 00 GHz Stop 2.490 00 GHz
#R.es BYW 300 kHz #WBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14473-4A
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012
IC: 4324A-BRCM1068

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 | Pulses in | of Occupancy
(msec) 3.16 (sec) (sec) (sec)
seconds
GFSK Normal Mode
DHA1 0.443 32 0.1419 0.4 -0.258
DH3 1.703 20 0.3406 0.4 -0.059
DH5 2.952 12 0.3542 0.4 -0.046
DH Packet | Pulse |Number of | Average Time| Limit Margin
Width | Pulses in | of Occupancy
(msec) 0.8 (sec) (sec) (sec)
seconds
GFSK AFH Mode
DHA1 0.443 8 0.035 0.4 -0.365
DH3 1.703 5 0.085 0.4 -0.315
DH5 2.952 3 0.089 0.4 -0.311
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

H1

PULSE WIDTH

PULSE WIDTH
- Agilent 15:52:34 Aug 27, 2012 BT harker

& Mkl 4433 ps
Ref 10 dBm Atten 10 dB 009dp || elect Marker
#P eak 1 2 3 4

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 VBW 1 MHz Sweep 7 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

| NUMBER OF PULSES |

e Agilent 15:51:44 Aug 27, 2012 R T Sweep

Mkr1 158 s
Ref 10 dBm Atten 10 dB 59.72 dBm Sweep Time
#Peak | 3160 =

Sweep
Zingle Cont

Auto Sweep
Time|
Morm|

Gate
off

Gate Setup ¥

Foints
601

Center 2.441 000 GHz Span 0 Hz |
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

H3

PULSE WIDTH

PULSE WIDTH
- Agilent 15:53:37 Aug 27, 2012 BT harker

A Mkrl 1.703 ms

Ref 10 dBm Atten 10 dB 437848 || Select Marker
#Peak 1 2 3 4

T
&

Delta

Delta Pair
(Tracking Ref)
Ref A

Span Pair
Span Center

Off

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

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
e Agilent 15:57:59 Aug 27, 2012 R T Sweep

A Mkl 768.9 ms )
Ref 10 dBm Atten 10 dB 1362 dB Sweep Time
#Peak 3.160 =
Log —
10 Sweesp

dB/ HRimi - Hl Single Cont
Offst

Auto Sweep
Time|
Marm

Gate
On off

‘ Gate Setup *
Foints
601
Center 2.441 000 GHz Span 0 Hz“‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

H5

PULSE WIDTH

PULSE WIDTH
e Agilent 15:59:18 Aug 27, 2012 R T Marker
A Mk 2952 ms

Ref 10 dBm Atten 10 dB -0.47 dB
#FPeak

Select Marker
1 2 3 4

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 VBW 1 MHz Sweep 7 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

| NUMBER OF PULSES |

e Agilent 16:09:58 Aug 27, 2012 Freg/Channel

Ref 10 dBm Atten 10 dB Center Freq
P eak 244100000 GHz

Log EE—

10 Start Freqg

dB/ LAl 244100000 GHz

Offst

1

dB T Stop Freq
2 44100000 GHz

CF Step
1.00000000 MHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On off

Center 2.441 000 GHz Span 0 Hz“‘
Res BW 1 MHz VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14473-4A

FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012

IC: 4324A-BRCM1068

7.1.6. 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 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 3.60 30 -26.40
Middle 2441 3.60 30 -26.40
High 2480 3.30 30 -26.70
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REPORT NO: 12U14473-4A
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012
IC: 4324A-BRCM1068

OUTPUT POWER

PEAK POWER LOW CH

e Agilent 10:12:18 Aug 24, 2012

R T

Ref 10 dBm Atten 10 dB

Mkr1 2.401 867 GHz
3.60 dBm

#Peak

Clear Write

Mlax Hold

lin Hold

V1 52
53 FC

AA

if):
FTun

Swp

Center 2.402 000 GHz
#Hes BW 3 MHz #WBW 3 MHz

Span 10 MHz
Sweep 1 ms (601 pts)

PEAK POWER MID CH

H Agilent 10:13:119 Aug 24, 2012

R T

Peak Search

Ref 10 dBm Atten 10 dB

Mkr1 2.441 000 GHz
3.60 dBm

#Peak
Log

10
dB/

Ofist
1"

dB

‘ Mext Pealk
‘ MNext Pk Right
‘ Mext Pk Left

Lghv

‘ hin Search

V1 52
53 FC

AR
aif):

FTun
Swp

Center 2.441 000 GHz
#Hes BW 3 MHz #WBW 3 MHz

Span 10 MHz
Sweep 1 ms {601 pts)

Pk-Plk Search

‘ Wikr © CF
hlore
1of2
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REPORT NO: 12U14473-4A
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012
IC: 4324A-BRCM1068

PEAK POWER HIGH CH

% Agilent 10:13:58 Aug 24, 2012

R T |

Trace

Ref 10 dBm

Atten 10 dB

Mkr1 2.480 D00 GHz
3.30 dBm

#Peak

Trace
2 3

Clear Write

Mlax Hold

lin Hold

V1 52
53 FC

AA

if):
FTun
Swp

Center 2.480 000 GHz
#Res BW 3 MHz

#WVBW 3 MHz

Span 10 MHz
Sweep 1 ms (601 pts)
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

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: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

RESULTS

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE
e Agilent 14:43:26 Aug 27, 2012 R T
Mkr1 2.402 00D GHz

Ref 10 dBm Atten 10 dB 3.28 dBm Full Screen
#Peak

Display

Display Line
-16.72 dBm
Cn Off

L

Active Fctn
Fosition
Bottom

Title M
Swp
Center 2.400 000 GHz Span 10 MHz ‘ Preferences
#Res BYW 100 kHz VBW 300 kHz Sweep 1 ms (601 pts)

LOW CHANNEL SPURIOUS

e Agilent 14:44:53 Aug 27, 2012 R T Marker

Mki3 9.60 GHz
Ref 10 dBm Atten 10 dB 5874 dBm || Select Marker
#Peak 3 L

Marker Trace

3

Readout ||
Fregquency

dBm

Marler Table
LaAv On Off

Start 30 MHz Stop 26.00 GHz

#Res BYW 100 kHz VBW 300 kHz Sweep 2.482 s (601 pts) Warker All Off
Matker Trace ez

Amplitude
1 (4] 241 GHz 186 dBm

2 4 }] 2.19 GHz -55.17 dBm
3 4 )] 9.50 ¢Hz -52.74 dBm
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
- Agilent 14:46:46 Aug 27, 2012 R T Mlarker
Mkr1 2.439 967 GHz

Ref 10 dBm Atten 10 dB 320 dBm || Select Marker
#Peak -

dBm Delta Pair

(Tracking Ref)
LyAv Ref 4

V1 $2 Span Pair
83 FC Span Center
AL
ijiH
=50k
Swp

Center 2.440 000 GHz Span 10 MHz
#Res BYW 100 kHz VBW 300 kHz Sweep 1 ms (601 pts)

MID CHANNEL SPURIOUS

i Agllent 14:47:49 Aug 27, 2012 R T arkor
Mki3 9.77 GHz

Ref 10 dBm Atten 10 dB 61.10 aBm || Select Marker

#Peak ql 1 2 3 4

Log T

10 Marker Trace

dBy o 12 3

Offst

1
dB Readout ||
DI Fregquency

6.8
dBm s Marker Table
Lgfv On Off

Start 30 MHz Stop 26.00 GHz

#Res BW 100 kHz VBW 300 kHz Sweep 2.482 s (601 pts) Warker All Off

b arker Trace A Amplitude
1 1) 2.45 GHz 212 dBm
2 (1) 3.23 GHz -55.70 dBm
3 1) 977 GHz -61.10 dBm

Page 30 of 78

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: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

e Agilent 14:49:02 Aug 27, 2012 R T Display

Mkr1 2.480 000 GHz
Ref 10 dBm Atten 10 dB 2.76 dBm Full Screen
#Peak

Display Line
-17.24 dBm
On Off

i e
Lghv 1mits

V1 S2 Active Fctn
S3 FC Position 4
AL Bottom

e (f): Ao

=50k Title ¥
Swp

Center 2.483 500 GHz Span 10 MHz ‘ FPreferences M
#Res BYW 100 kHz VBW 300 kHz Sweep 1 ms (601 pts)

HIGH CHANNEL SPURIOUS

e Agilent 14:50:08 Aug 27, 2012 BT harker
Mia3 24.92 GHz

Ref 10 dBm Atten 10 dB 5949 dBm || Select Marker

#Peak CI’ 1 2 3 4

Log 3

10

dB/

Offst

1"
dB

DI
7.2 -
dBm X Delta Pair
(Tracking Ref)
Ludv Ref A

Start 30 MHz Stop 26.00 GHz

#Res BUW 100 kHz VBW 300 kHz Sweep 2.482 s (601 pts)
b arker Trace A Amplitude
1 <] 2.50 GHz 2.39 dBm
z <] 332 GHz -55.81 dBm
3 b} 2452 GHz -59.43 dBm ff

Span Pair

Span Center
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REPORT NO: 12U14473-4A
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012
IC: 4324A-BRCM1068

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON

6 Agilent 15:29:40 Aug 27, 2012

R T

Warker

Ref 10 dBm Atten 10 dB

Mkr1 2.405 17 GHz
3.53 dBm

#Peak

1

Lol

dBm

LygAv

Select Marker

Delta Pair
(Tracking Ref)
Ref b

V1 52
53 FC

AL

eif):
FTun

Swp

Center 2.400 00 GHz
#Res BYW 100 kHz

#VBW 300 kHz

Span 20 MHz

Sweep 1.92 ms 601 pts)

Span Pair

Span Center

HIGH BANDEDGE WITH HOPPING ON

He Agilent 15:28:25 Aug 27, 2012

R T

Displa

Ref 10 dBm Atten 10 dB

Mkr1 2.478 13 GHz
3.10 dBm

#Peak 1
[+3

‘ Full Screen

Display Line
-16.90 dBm
On 0ff

|

Swp

Center 2.483 50 GHz
#Res BYW 100 kHz

#VBW 300 kHz

Span 20 MHz

Sweep 1.92 ms (601 pts)

Active Fctn
Position 4
Bottorm

‘ Title ¥
‘Preferences -
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

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
(MHz) (MHz)
Low 2402 1.2047
Middle 2441 1.1961
High 2480 1.1944
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REPORT NO: 12U14473-4A
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012
IC: 4324A-BRCM1068

99% BANDWIDTH

BANDWIDTH LOW CH

e Agilent 11:22:22 Aug 28, 2012

R T [ Bwikvg |

Ch Freq 2.402 GHz

Trig  Free

Occupied Bandwidth

Res BW
13.0 kHz

Auto han

Ref 10 dBm Atten 10 dB

#Samp

32.0 kHz
tlan|

3.00000

Mo

Center 2.402 000 GHz

#Res BW 13 kHz #YBW 39 kHz

Span 3 MHz

Sweep 53.68 ms (601 pts)

Average

AvgVBWY Type
Log-Pwr (%ideo)
Auto

Oec BWWY % Pwr
% dB

Occupied Bandwidth
1.2047 MHz

-12.184 kHz
1.321 MHz™

Transmit Freq Error
¥ dB Bandwidth

95.00 %
-20.00 dB

Span/REWY|
106

Auto han

BANDWIDTH MID CH

e Agilent 09:10:50 Aug 28, 2012

R T | BWJ‘AVQ I

Ch Freg 2441 GHz

Trig  Free

Occupied Bandwidth

Res BYy
13.0 kHz

tan|

Ref 10 dBm Atten 10 dB

#Samp

Video BW
39.0 kHz
Idan|

YBWIREW
3.00000
Ian|

Aljon

Avg/VEW Type

Center 2.441 D00 GHz

#Res BW 13 kHz VBW 39 kHz

Span 3 MHz

#Sweep 100 ms (601 pts)

Average
10
Off

Log-Puwr (videa) Y
Auto Idan|

Do BYW % Pwr
w dB

Occupied Bandwidth
1.1961 MHz

-16.877 kHz
1.363 MHz*

Transmit Freq Errar
 dB Bandwidth

99.00 %
-26.00 dB

Span/REWY
106

Auto Man
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REPORT NO: 12U14473-4A
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012
IC: 4324A-BRCM1068

BANDWIDTH HIGH CH

e Agilent 09:11:26 Aug 28, 2012

R T

[FregiChannel

Ch Freq 2.43 GHz

Trig  Free

Center Freq
2 48000000 GHz

Occupied Bandwidth I |

Start Freq
247850000 GHz

Ref 10 dBm
#Samp
Log

10

dB/ CF Step
Offst 300.000000 kHz

dB |
Freq Offset
Center 2.480 000 GHz Span 3 MHg || 000000000 Hz

#Res BW 13 kHz VBW 39 kHz #Sweep 100 ms 601 pts)

Occupied Bandwidth
1.1944 MHz

-7.708 kHz
1.338 MHz™

Atten 10 dB

Stop Freq
2 48150000 GHz

Signal Track
99.00 % ||lon Off

-26.00 dB

Oec BWWY % Pwr
% dB

Transmit Freq Error
¥ dB Bandwidth
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REPORT NO: 12U14473-4A

FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012
IC: 4324A-BRCM1068

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 1.344
Middle 2441 1.340
High 2480 1.340
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REPORT NO: 12U14473-4A
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012
IC: 4324A-BRCM1068

20 dB BANDWIDTH

BANDWIDTH LOW CH

6 Agilent 09:14:06 Aug 28, 2012

R T | Measure |

Ch Freq
Occupied Bandwidth

2.402 GHz

Trig  Free

Meas Off

Ref 10 dBm Atten 10 dB

#Peak

<

| (Channel Power
‘ Occupied BWY|

3

Center 2.402 000 GHz
#Res BW 15 kHz

#VBW 43 kHz

Span 3 MHz

#Sweep 100 ms 601 pts)

‘ ACP
tulti Carrier
Power

Occupied Bandwidth
1.1969 MHz

-11.250 kHz
1.344 MHz

Transmit Freq Error
¥ dB Bandwidth

Oec BWWY % Pwr
% dB

95.00 %
-20.00 dB

FPower Stat

CCDF

hlore
10f2

BANDWIDTH MID CH
# Agilent 09:13:36 Aug 28, 2012

R T |Fre§fChanneI |

Ch Freg
Occupied Bandwidth

2.441 GHz

Trig  Free

Center Freq
244100000 GHz

Ref 10 dBm Atten 10 dB

#Peak

e

243350000 GHz

Start Freq

2.44250000 GHz

Stop Freq

3

Center 2.441 D00 GHz
#Hes BW 15 kHz

#WYBW 43 kHz

Span 3 MHz

#Sweep 100 ms (601 pts)

300.000000 kHz

Auto

Freq Offset
0.00000000 Hz

CF Step

tilan|

Occupied Bandwidth
1.1979 MHz

-12.084 kHz
1.340 MHz

Transmit Freq Errar
 dB Bandwidth

Do BYW % Pwr
w dB

99.00 %
-20.00 dB

On

Signal Track

Off
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REPORT NO: 12U14473-4A

DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068

IC: 4324A-BRCM1068

BANDWIDTH HIGH CH
s Agilent 09:13.04 Aug 28, 2012 R T [ Bwiavg |

| ] Res BW
Ch Freq 2.43 GHz Trig  Free 15.0 kHz

Occupied Bandwidth | | Adto UET)

Wideo BYY
43.0 kHz
tlan|

Ref 10 dBm Atten 10 dB VEWIRBW
#Peak 3.00000
Log Mar)
10

dB/

Average

" | of
dB
AvgVBWY Type
Log-Pwr (video) Y
Center 2.480 000 GHz

Span 3 MHz ||Auto fulan|
#Res BW 15 kHz #WVBW 43 kHz #Sweep 100 ms 601 pts)

Occupied Bandwidth Occ BWY % Pwr  59.00 %
1.1957 MHz »dB 2000 dB

Transmit Freq Error -12.515 kHz
% dB Bandwidth 1.340 MHz

Span/REWY|
106
Auto Ilan)
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

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 m\W.

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
- Agilent 10:39:36 Aug 28, 2012 R T
A& hlkrl 1.000 MHz
Ref 10 dBm Atten 10 dB 052 dB
#Peak '
Log
10
dB/

Clear \Write

Offst
1

dB Mlanc Hold

hin Hold
Lghv

M1 52
53 FC
AR
if):
=50k
Swp

Center 2.441 000 GHz Span 5 MHz
#Res BW 100 kHz #WBW 100 kHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

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 setto a
maximum of 1 % of the span. The analyzer is set to Max Hold.

RESULTS

Normal Mode: 79 channels are observed
AFH Mode: Minimum channels are 20 and maximum channels are 79
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

NUMBER OF HOPPING CHANNELS

NUMBER OF HOPPING CHANNELS (100 MHZ SPAN)
- Agilent 10:42:23 Aug 28, 2012 R T Mlarker

Mkr1 2.402 00 GHz
Ref 10 dBm Atten 10 dB 5.74 dpm || >elect Marker
#Peak T 12 3 4

=,

Maormal

Delta

Delta Pair
(Tracking Ref)
Ref b

Start 2.390 00 GHz Stop 2.490 00 GHz
#Hes BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

Matker Trace X Pz Amplitude
1 1) 2402 00 GHz 574 dBm
2 1 2428000 GHz 497 dBm

Span Pair

Span Center

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

- Agilent 10:46:24 Aug 28, 2012 R T |FrequhanneI |
Center Freq

Ref 10 dBm Atten 10 dB ‘

#Peak 2.41500000 GHz

Log

10 Start Freq

dB/ 239999999 GHz

Offst

1

dB Stop Freqg
2.43000000 GHz

CF Step
3.00000100 MHz
LgAv Auta [ET

M1 52 Freq Offset
53 FC 0.00000000 Hz
AR

ei(f): )
ETun Signal Track
Swp On Off

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: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, SECOND
SEGMENT)
e Agilent 10:53:33 Aug 28, 2012 R T [Freg/Channel |

Center Freq

Ref 10 dBm Atten 10 dB ‘
#Peak 2 44500000 GHz
Start Freq
243000000 GHz
Stop Freq
2 46000000 GHz

CF Step
3.00000000 hHz
Ao hdan|

M1 s2 Freq Offset
S3 FC 0.00000000 Hz
AR

if): .
ETun Signal Track
Swp On off

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

NUMBER OF HOPPING CHANNELS (30 MHZ SPAN, THIRD
SEGMENT)
e Agilent 10:58:08 Aug 28, 2012 R T |Frequhanne| '

Center Freq

Ref 10 dBm Atten 10 dB ‘
#Peak 2.47500000 GHz
Log
10 Start Freqg
dB/ 2.46000000 GHz
Offst
1
dB ‘ Stop Freqg

2.49000000 GHz

CF Step
3.00000000 MHz
LgAv Auta [ET

M1 52 Freq Offset
53 FC 0.00000000 Hz
AR

i?;n (Start Signal Track
swp [2.460000000 GHz On of

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: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

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 | Pulse | Number of | Average Time| Limit Margin
Width Pulses in | of Occupancy

(msec) 3.16 (sec) (sec) (sec)
DH1 0.455 32 0.1456 0.4 -0.2544
DH3 1.703 19 0.3236 0.4 -0.0764
DH5 2.952 12 0.3542 0.4 -0.0458

Note: for AFH (8PSK) mode, please refer to the results of AFH (GFSK) mode; the channel
selection and hopping rate are the same for both EDR and Basic Rate operation, data for Basic
Rate on page 21 demonstrates compliance with channel occupancy when AFH is employed.
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

H1

PULSE WIDTH

PULSE WIDTH
# Agilent 11:12:00 Aug 28, 2012 RT Marker

A Mkl 455 ps

Ref 10 dBm Atten 10 dB 4023 dp || >Olect Marker
#Peak 1 2 3 4
Loy
10

Mormal

Delta

Delta Pair

(Tracking Ref)
Ref A

Span Pair
Span Center

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

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES
4 Agilenf 11:10:53 Aug 28, 2012 R T [ Sweep |

Ref 10 dBm Atten 10 dB Sweep Time
#Peak 3160 s

Swieep
Single Caont

Auto Sweep
Time]
Morm)|

Il Gate
On Off

‘ Gate Setup ¥
Points
G01
Center 2.441 000 GHz Span 0 Hz' ‘
Res BW 1 MHz H#VBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14473-4A
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012

IC: 4324A-BRCM1068

DH3

PULSE WIDTH

PULSE WIDTH

e Agilent 11:14:05 Aug 28, 2012

BT | Ilarker |

Ref 10 dBm

Atten 10 dB

A Mkrl 1.703 ms
40.63 dB

#Peak

12 3 4

Select Marker

Mormal

Delta

Delta Pair
(Tracking Ref)
Ref A

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 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

we Agilent 11:15:22 Aug 28, 2012

BT | Ilarker |

Ref 10 dBm

Atten 10 dB

#Peak

Center 2.441 000 GHz
Res BW 1 MHz

#VBW 1 MHz

Span 0 Hz |
Sweep 3.16 s (601 pts)

Select Marker
2 3 4

Mormal

Delta Pair
(Tracking Ref)
A

Span Pair

Span Center
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REPORT NO: 12U14473-4A
FCC ID: QDS-BRCM1068

DATE: SE
IC:

PTEMBER 13, 2012
4324A-BRCM1068

H5

PULSE WIDTH

PULSE WIDTH

e Agilent 11:17:27 Aug 28, 2012

BT | IWlarker |

Ref 10 dBm

Atten 10 dB

A Mkrl 2952 ms

3288 dB Select Marker

12 3 4

#Peak

Mormal

Delta

Delta Pair

(Tracking Ref)
Ref A

Span Pair

Span Center

Center 2.441 000 GHz
Res BW 1 MHz

Span 0 Hz
#WBW 1 MHz Sweep 7 ms (601 pts)

NUMBER OF PULSES IN 3.16 SECOND OBSERVATION PERIOD

NUMBER OF PULSES

v Agilent 11:16:08 Aug 28, 2012

MWarler

Ref 10 dBm

Atten 10 dB

Select Marker
1

#Peak

Delta

Delta Pair
(Tracking Ref)

Span Pair

Center

Off

Res BW 1 MHz

Center 2.441 000 GHz

Span 0 Hz |
#WBW 1 MHz Sweep 3.16 s (601 pts)
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

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 mW.

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 6.80 20.97 -14.17
Middle 2441 6.82 20.97 -14.15
High 2480 6.51 20.97 -14.46
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

OUTPUT POWER

PEAK POWER LOW CH

e Agllent 10:20:54 Aug 24, 2012 R T [PeakSearch |

Mkr1 2.401 833 GHz
Ref 10 dBm Atten 10 dB 6.60 dBm MNext Peal:
#Peak
‘ Mext Pk Right
‘ Mext Pl Left

‘ Min Search

V1 82

S31 FC Fk-Fk Search
AA

if):

FTun Mir @ CF

Swp

Center 2.402 000 GHz Span 10 MHz ‘ M?ge

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

PEAK POWER MID CH

@ Agilent 102021 Aug 24,2012 R_T | PeakSearch

Mkr1 2.440 917 GHz ‘
Ref 10 dBm Atten 10 dB 6.82 dBm Mext Pealk
#Peak
Log
10 )
ey ‘ Mext Pk Right
Offst
1 ‘
dB Mext Pk Left

‘ hin Search

Lghv

V1 S2
53 FC Pk-Plk Search

AR,

aif):

FTun twlkr @ CF
Swp

Center 2.441 000 GHz Span 10 MHz ‘ 1'\'1?28
#Res BW 3 MHz #WBW 3 MHz Sweep 1 ms {601 pts)
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

PEAK POWER HIGH CH

e Agilent 10:19:16 Aug 24, 2012 R T | Peal Search

Mkr1 2.479 850 GHz
Ref 10 dBm Atten 10 dB 6.591 dBm MNext Peal:
#Peak ‘
‘ Mext Pk Right

Mext Pl Left

‘ Min Search

V1 82

S31 FC Fk-Fk Search
AA

if):

FTun Mir @ CF

Swp

Center 2.480 000 GHz Span 10 MHz ‘ M?ge

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

Page 49 of 78

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: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

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: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

SPURIOUS EMISSIONS, LOW CHANNEL

LOW CHANNEL BANDEDGE

- Agilent 09:16:17 Aug 28, 2012 R T Display

Mkr1 2.401 950 GHz
Ref 10 dBm Atten 10 dB 1.91 dBm Full Screen
#Peak 1
4

Display Line
-18.09 dBm

On Off

‘ LimitsH

Active Fctn
Position 4
Bottom

Title ¥
Swp
Center 2.400 000 GHz Span 10 MHz ‘ FPreferences M
#Res BYW 100 kHz #WVBW 300 kHz Sweep 1 ms (601 pts)

LOW CHANNEL SPURIOUS

5 Agilent 0917119 Aug 28, 2012 BT harker
Mkr2 3.19 GHz

Ref 10 dBm Atten 10 dB 55.12 dBm || Select Marker

#Peak t 2 3 4

Log

10 Marker Trace

dB/ At 1 2 3

Offst

1
dB Readout ||
oI Freguency

18.1
dBm - Warker Table

Lghv On Off

1]
e,

Start 30 MHz Stop 26.00 GHz

#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (601 pts) Warker All Off

Marker Trace X oz Amplitude
1 [4)] 2.1 GHz 0.04 dBm
2 1) 2.19 GHz -65.12 dBm
3 [4)] 0.60 GHz -60.16 dBm
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

SPURIOUS EMISSIONS, MID CHANNEL

MID CHANNEL REFERENCE
- Agilent 09:18:50 Aug 28, 2012 R T Mlarker

Mkr1 2.440 950 GHz

Ref 10 dBm Atten 10 dB 185 dBm || S®lect Marker
#Peak - =

Delta

Delta Pair
(Tracking Ref)
Ref b

Span Pair
Span Center

Swp

Center 2.441 000 GHz Span 10 MHz
#Res BYW 100 kHz #WVBW 300 kHz Sweep 1 ms (601 pts)

MID CHANNEL SPURIOUS

@ Agilent 09:19:45 Aug 28,2012 R T Marker

Mkr3 9.77 GHz
Ref 10 dBm Atten 10 dB 6302 dBm || Select Marker
#Peak p| 2z 3 4
Log 1
10 Marker Trace
dB/ Auta 1 2 3
Offst

1
dB Readout ||
oI Freguency

18.1
dBm ey Warker Table
Lghv On Off

Start 30 MHz Stop 26.00 GHz
#Res BW 100 kHz #VBW 300 kHz Sweep 2.482 s (601 pts) Warker All Off
Marker Trace X oz Amplitude
1 [4)] 2.45 GHz 1.00 dBm
2 1) 23.28 GHz -55.02 dBm
3 [4)] 077 GHz -63.02 dBm
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

SPURIOUS EMISSIONS, HIGH CHANNEL

HIGH CHANNEL BANDEDGE

- Agilent 09:20:33 Aug 28, 2012 R T Display

Mkr1 2.479 967 GHz
Ref 10 dBm Atten 10 dB 1.40 dBm Full Screen
#Peak

1

& ; -
e Display Line
-18.60 dBm

On Off

‘ LimitsH

Active Fctn
Position 4
Bottom

Title ¥
Swp
Center 2.483 500 GHz Span 10 MHz ‘ FPreferences M
#Res BYW 100 kHz #WVBW 300 kHz Sweep 1 ms (601 pts)

HIGH CHANNEL SPURIOUS
W Agilen 15:56:00 Aprs, 2012 R T Marker
Mki2 3.32 GHz

Ref 20 dBm Atten 20 dB 52.56 dBm
#Peak |
Log 4

Select Marker
12 3 4

Marker Trace
Auto 1 2 3

Readout ||
Freguency
-16.0

dBm . i 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) Warker All Off

Marker Trace X oz Amplitude
1 [4)] 2.50 GHz 279 dBm
2 1) 332 GHz -52.86 dBm
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

SPURIOUS BANDEDGE EMISSIONS WITH HOPPING ON

LOW BANDEDGE WITH HOPPING ON
- Agilent 09:34:24 Aug 28, 2012 R T Mlarker
Mkr1 2.402 150 GHz

Ref 10 dBm Atten 10 dB 3.34 dBm

#Peak 1
<

Select Marker

Delta

Delta Pair
(Tracking Ref)
Ref b

Span Pair

Span Center

Swp

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

HIGH BANDEDGE WITH HOPPING ON

- Agilent 09:45:34 Aug 28, 2012 R T Displa

Mkr1 2.480 150 GHz
Ref 10 dBm Atten 10 dB 2.90 dBm Full Screen
#Peak

Log - -
10 Display Line
-17.10 dBrm

dB/
Offst On Off

1"
dB
DI
A7
dBm .
‘ LimitsH
Lghv

w1 S? Active Fctn
53 FC ] Fasition 4
AR Bottom

i)

=50k Title
Swp

Center 2.483 500 GHz Span 10 MHz ‘ Preferences M
#Res BW 100 kHz #WBW 300 kHz Sweep 1 ms (601 pts)
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REPORT NO: 12U14473-4A
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012
IC: 4324A-BRCM1068

8. RADIATED TEST RESULTS

8.1. LIMITS AND PROCEDURE

LIMITS

FCC §15.205 and §15.209

IC RSS-210 Clause 2.6 (Transmitter)

IC RSS-GEN Clause 6 (Receiver)

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

TEST PROCEDURE

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

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

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

The spectrum from 30 MHz to 26 GHz is investigated with the transmitter set to the lowest,

middle, and highest channels in the 2.4 GHz band.

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

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

from 1 to 4 meters above the ground plane to further maximize the emission. Measurements are
made with the antenna polarized in both the vertical and the horizontal positions.
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REPORT NO: 12U14473-4A

FCC ID:

QDS-BRCM1068

DATE: SEPTEMBER 13, 2012
IC: 4324A-BRCM1068

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 10:57.07 Aug 24, 2012

R T

|Freq;’ChanneI |

Ref 104.4 dBpY

#Atten 0 dB

Mkr1 2.381 73 GHz
51.41 dBpY

#Peak
Log

Center Freq
235000000 GHz

10
dB/

Offst
7.39

Start Freq
231000000 GHz

dB
DI

Stop Freq
239000000 GHz

740
dByy

CF Step

L

5.00000000 MHz
Auto Man|

51 w2
33 FC

=(f):

Freq Offset
0.00000000 Hz

FTun
Swp

Signal Track
On off

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 1 MHz

Stop 2.390 00 GHz
Sweep 1 ms (601 pts)

—

LOW CHANNEL RESTRICTED, AVG, HORIZ

# Agilent 10:58:35 Aug 24, 2012

RT

Freg/Channe!

Ref 104.4 dBp*

#Atten 0 dB

Mkr1 2.382 00 GHz
4247 dBpY

Center Freg

#Peak

2.35000000 GHz

Start Freg
2.31000000 GHz

Stop Freq
239000000 GHz

ZF Step

5.00000000 MHz
Auto I

hdan
Freg Offset
0.00000000 Hz

FTun
Swp

Signal Track
On Off

Start 2.310 00 GHz
#Res BW 1 MHz

#WBW 10 Hz

Stop 2.390 00 GHz
Sweep 6.238 s (601 pts)

ﬁ,il
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT

e Agilent 11:16:53 Aug 24, 2012 R T |Freg/Channel

Mkr1 2.377 07 GHz Centor E

enter Freq

Ref 104.4 dBpY #Atten 0 dB 48.97 4BV _f - 22000000 GHz
#Peak

Start Freq

2.31000000 GHz

Stop Freq

239000000 GHz

CF Step
8.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
On Off

Swp

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

@ Agilent 11:17.47 Aug 24,2012 R_T |FregiChannel

Mkr1 2.382 13 GHz Contor E

enter Freq
Ref 104.4 dBpY #Atten 0 dB 3622 dBY | 5 2connoo0 GHe
#Peak
Log
10 Start Freq
dB/ 231000000 GHz
Offst
7.39
= Stop Freq
. 239000000 GHz

34.0
dByv CF Step

8.00000000 MHz
Ly Auto Man

51 Az Freq Offset
000000000 Hz

;Qun Signal Track
Swp On 8

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: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agilent 11:38:01 Aug 24, 2012 R T |Freg/Channel

Mkr1 2.499 725 0 GHz Center F

enter Freq

Ref 104.7 dBpY #Atten 0 dB 51.61 dBpYv' 5 49175000 Gits
#Peak

Start Freq

245350000 GHz

Stop Freq

2 50000000 GHz

. CF Step
oll| 1-65000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp 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
W Agilent 11:35:16 Aug 24, 2012 R T |Fre§f(:hannel |

Mkr1 2.500 000 0 GHz Contor £

Ref 104.7 dByv #Atten 0 dB 42.94 dBLY enier Freq

S : = Bl 2 49175000 GHz
#Peak
Log
10 Start Freq
dB/ 2.43350000 GHz
Offst
7.75
dB Stop Freq
DI 2.50000000 GHz
54.0
dBpyv CF Step

1 B5000000 MHz

Lo NAuto Man

51 Az Freq Offset
000000000 Hz

;Qun Signal Track
Swp On 8

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ~ ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 11:34:34 Aug 24, 2012 R T |Freg/Channel

Mkr1 2.496 672 5 GHz Center F

enter Freq

Ref 104.7 dBpY #Atten 0 dB 50.51 dBpY' 5 49175000 Gits
#Peak

Start Freq

245350000 GHz

Stop Freq

2 50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp 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

@ Agilent 11:34.57 Aug 24,2012 R_T |FregiChannel

Mkr1 2.499 972 5 GHz Contor F

enter Freg
Ref 104.7 dBpv #Atten 0 dB 4020 dByY o e G
#Peak
Log
10 Start Freq
dB/ 248350000 GHz
Offst
7.75
dB Stop Freqg
DI 250000000 GHz

34.0
dByv CF Step

1.65000000 MHz

Ly Auto Man
1]

51 Az Freq Offset
000000000 Hz

;Qun Signal Track
Swp On 8

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ~ ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14473-4A
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012
IC: 4324A-BRCM1068

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Compliance Certification Services, Fremont Sm Chamber

Test Engr: Vien Tran
Date: 08:24/12
Project #: 12014473
Company: Broadeom
Tast Target: FCC 15.247
Mode Oper: Tx GFSK Mode

f Measurement Frequeney Amp  Preamgp Gain

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

AF Antenna Factor Peak  Calevlated Peak Field Strensth

CL (Cable Loss HPF  High Pass Filter

Averags Fisld Strength Limit
Pzalk Fizld Strensth Limit
Margin vs. Average Limit
Mlargin v Peak Limit

f Dist | Read AF Amp ;| D Corri Flir
GHz (m) | dBuV | dB/m dB

Margin
dB

Ant, Pal.
VH

AntHigh:Tabla Angle
em Degree

LOW CHANNEL (0}, 2402MHz

4.804 ! 394 ¢ 331

3550

4.804 ! 313 i 33l i 6, . ! ! 31

3580

4.804 ; 378 ;331 % . \ \ 436

14.0

4.804 281 331 % ! \ 339

i

14.0

MID CHANNEL (407, 2441MHz

38.3 332 . ] ! 452

15.0

313 : 332 168 -34.0 ) ! 3z

15.0

358 : 363 191 -331 ! ) 48.1

198.0

230 : 363 91 ;:-331 ! X 353

298.0

395 ¢ 331 68 -340 ! ! 454

326.0

L7 i 332 68 340 ! ! T

326.0

36.3 36,3 A i 2331 \ \ 48.6

118.0

7.323 230 : 363 . f 331 \ ! 353

===

118.0

HICH CHANNEL (78), 2480MH=

4.960 . 379 : 332 91340 ] ! 43.9

1750

4.960 ) 289 : 332 169 -34.0 ! X 349

1750

T.440 ! M6 ;365 91 -330 ! X 4712

293.0

7440 ! 22, 365 ;91 ;330 ! ! 351

293.0

4.960 ! 381 i 332 69 : -340 ! ! 442

291.0

4.960 ; 288 : 33z ) \ \ 34.8

2910

7440 ] 35.2 365 : 9.1 : -33.0 \ ! 47.7

36.0

7440 ] 22. 365 : 9.1 : -33.0 ! ! 354

=== H= e

36.0

Rev. 4.1.2.7
Note: No other emissions were detected above the system noise floor.
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REPORT NO: 12U14473-4A
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012
IC: 4324A-BRCM1068

8.2.2. ENHANCED DATA RATE 8PSK MODULATION

RESTRICTED BANDEDGE (LOW CHANNEL, HORIZONTAL)

| LOW CHANNEL RESTRICTED, PEAK, HORIZ |

e Agilent 11:43:16 Aug 24, 2012

R T |Freq;’ChanneI |

Ref 104.4 dBpY #Atten 0 dB

#Peak

Mkr1 2.382 00 GHz Contor F
enter Fredg
30.61 4By | - 35000000 GHz

Start Freq
231000000 GHz

Stop Freq
239000000 GHz

CF Step

5.00000000 hMHz
Auto Man|

Freq Offset
0.00000000 Hz

Signal Track
On off

Start 2.310 00 GHz
#Hes BW 1 MHz

#WBW 1 MHz

Stop 2.390 00 GHz ‘
Sweep 1 ms (601 pis)

LOW CHANNEL RESTRICTED, AVG, HORIZ

H Agilent 114401 Aug 24, 2012

R T [|FregiChannel

Ref 104.4 dBp* #Atten 0 dB

Mkr1 2382 00 GHz
41.92 dBuv Center Freq

#Peak
Log

2.35000000 GHz

10
dB/

Start Freq
231000000 GHz

Ofist
739

dB
DI

Stop Freg
239000000 GHz

54.0
dBpy

CF Step

LgAw

5.00000000 MHz

51 W2

Freq Offset

0.00000000 Hz

Signal Track
On Off

Swp

Start 2.310 00 GHz
#Res BW 1 MHz

#VBW 10 Hz

Stop 2.390 00 GHz |
Sweep 6.238 s (601 pts)
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

RESTRICTED BANDEDGE (LOW CHANNEL, VERTICAL)

LOW CHANNEL RESTRICTED, PEAK, VERT
e Agilent 11:46:26 Aug 24, 2012 R T |FrequhanneI |

Mkr1 2.358 67 GHz Centor E

enter Freq

Ref 104.4 dBpY #Atten 0 dB 49.34 4BV _f - 22000000 GHz
#Peak

Start Freq

2.31000000 GHz

Stop Freq

239000000 GHz

CF Step
8.00000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp 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, VERT
W Agilent 11:45:59 Aug 24, 2012 R T |Fre§f(:hannel |

Mkr1 2.382 13 GHz Contor E

enter Freq
Ref 104.4 dBpY #Atten 0 dB 36.50 dBY | 5 2eonn000 GHz
#Peak
Log
10 Start Freq
dB/ 231000000 GHz
Offst
7.39
= Stop Freq
. 239000000 GHz

34.0
dByv CF Step

8.00000000 MHz
Ly Auto Man

51 Az Freq Offset
000000000 Hz

;Qun Signal Track
Swp On 8

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: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

RESTRICTED BANDEDGE (HIGH CHANNEL, HORIZONTAL)

HIGH CHANNEL RESTRICTED, PEAK, HORIZ

e Agllent 13:28:54 Aug 24, 2012 R T [PeakSearch |

Mkr1 2.499 7250 GHz
Ref 104.7 dBypv #Atten 0 dB 51.49 dByv' Mext Peak
#Peak
‘ MNext Pk Right
‘ Mext Pl Left
Min Search
‘ Fk-Fk Search
Whkr @ CF
Swp
Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ‘ M?ge
#Res BW 1 MHz #WBW 1 MHz Sweep 1 ms (601 pts)

HIGH CHANNEL RESTRICTED, AVG, HORIZ
- Agilent 13:30:10 Aug 24, 2012 R T |Peak Search |

Mkr1 2.500 D00 0 GHz ‘
Ref 104.7 dBpY #Atten 0 dB 42.65 dBpY Mext Peak
#Peak
Log
10 :
dB/ ‘ Mext Pk Right
Offst
7.5
dB MNext Pk Left
DI
54.0
dBu ‘ hin Search
Loy

1

31 W2

Pk-Plk Search

=(f):

FTun lkr © CF
Swp

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz | ‘ 1'\'1?28
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

RESTRICTED BANDEDGE (HIGH CHANNEL, VERTICAL)

HIGH CHANNEL RESTRICTED, PEAK, VERT

e Agilent 11:50:52 Aug 24, 2012 R T |Freg/Channel

Mkr1 2.499 697 5 GHz Center F

enter Freq

Ref 104.7 dBpY #Atten 0 dB 50.94 dBpYv' 5 49175000 Gits
#Peak

Start Freq

245350000 GHz

Stop Freq

2 50000000 GHz

CF Step
1.55000000 hHz
Ao hdan|

Freq Offset
0.00000000 Hz

Signal Track
Swp 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)

N

HIGH CHANNEL RESTRICTED, AVG, VERT
- Agilent 11:51:20 Aug 24, 2012 R T |Fre§f(:hannel |

Mkr1 2.499 972 5 GHz Corter F
enter -red
Ref 104.7 dBpv #Atten O dB 39.88 dBpY 5 48175000 GHz
#Peak
Log

10 Start Freq
dB/ 2.48350000 GHz
Offst
7.79
dB Stop Freqg
DI 250000000 GHz

34.0

dByv CF Step
1.65000000 MHz

Ly Auto Man

51 Az Freq Offset

0.00000000 Hz

;Qun Signal Track
Swp On 8

Start 2.483 500 0 GHz Stop 2.500 000 0 GHz ~ ‘
#Res BW 1 MHz #VBW 10 Hz Sweep 1.287 s (601 pts)
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REPORT NO: 12U14473-4A
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012

IC: 4324A-BRCM1068

HARMONICS AND SPURIOUS EMISSIONS

High Frequency Measurement
Complianee Certification Services, Fremont $m Chamber

Test Engr: Vien Tran
Date: 08/24/12
Project #: 13014473
Company: Broadeom
Tast Target: FCC 15247
Mode Oper: Tx BPSK Mode

f Measurament Frequency Amp  Preamp Gain

Dist  Distance to Antennz [} Corr Dhstance Correct to 3 meters
Analyzer Reading Avg  Awerage Field Strength @ 3 m

AF Antenna Factor Pzak  Calewlated Pealk Field Strenszth

CL Cable Loss HFF  High Pass Filter

Average Field Strength Limit

Pezak Fizld Strength Limit

Margin vs. Average Limit

Marzin vs. Peak Limit

f Dist | Read AF Amp | D Corri Fltr
GH=z (m) | dBuV : dB/m dB

Margin
dB

Ant. Pol.
VH

Ant High

cm

Table Angle:
Degree

LOW CHANNEL (0}, 2402MH=

4.804 ' 410 ¢ 331

143.0

360.0

4.804 ' 318 33l

143.0

360.0

4.804 ' 382 Ml

113.0

319.0

4.804 285 1 Ml

mimiai=

el -HE -]

113.0

319.0

MID CHANNEL (40), 2441MH=

4.882 . ITs A2

98.0

169.0

4.882 . 271 332 B340

98.0

169.0

7.313 . 348 @ 363 Jd =331

98.0

166.0

7323 ' 12, 36.3 A =331

98.0

166.0

4.882 ' 396 ¢ 332 B =340

316.0

4.882 ' 303 32 8 -30

326.0

7.323 ' 3581 ¢ 363 A -3l

10.0

7.323 218 | 363 A -3l

mimimimieiaiai=

L -HE L - L HE L -]

10.0

HICH CHANNEL (78), 2480MHz

4.960 . Jo.8 @ 332 20 340

3s5.0

4.960 . 298 © 332 8340 . ! 39

350

7440 . 383 . 365 A =330 . ! 478

3550

T.440 ' 215 365 191 -33.0 ) X 350

3580

4.960 ' 387 0 A2 9 -0 l X 44.8

293.0

4.960 ' 286 ¢ 332 8- l ! 4.7

293.0

7440 ' d86 1 M5 (91 330 \ ! 48.1

293.0

7440 . 115 | 365 A 330 , ! 35.0

oimimimieiaiaie

e e e e

283.0

Rev. 4.1.1.7
Note: No other emissions were detected above the svstem noise floor.
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

8.3. WORST-CASE BELOW 1 GHz

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

98 UL FREMONT, 3m Chamker 27 Pug 2812 11:83:48
‘ : : A HIRodioted Emissions
1 : : I '|Project No:12U14473
B - [ T T [ "1Client Mome:Broadcom
. i i . i i i : Mode! / Dewvice:BCMI4352HME
; i i ; [ V| Config / Other EUT / Laoptop
% ) T T— [ F A R [ S 1 Test BH:Uien Tran
7Y S S S S A S—— — T S O S
£ 5 i TRRE
T e e S e e e e S S
E i .’ AR ( Kl
; i |'
| ST |
M.J ' Fl I| Nl I g ﬁl -l ull‘ |' ﬁlj‘l-.d \I‘. ‘L
o SO, LA 'L, | | *’.. U' i _f'l!-i'__*'z'i_- ______ S
T T ST T T LT TT EREPPER PEPTEE RERRET SRR B
36 1868 18868
Freguency [MH=zI
Renge [MHz] et REWCHZ] VEWIHz]  Suemp Label Range [Miz] et REWCHZ] VEWIHz]  Swemp Lakel
11361550 Pt 128k IH BB/ HHz Horizonte|
Flle: Tx Balow 1GHz BT.DAT

Trace Markers
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REPORT NO: 12U14473-4A
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012
IC: 4324A-BRCM1068

Horizontal 30 - 1000MHz

Marker Frequency Meter Det 25MHz-1GHz Antenna T185 Corrected CFR 47 Part Margin to Height Polarity
(MHz) Reading Chambr 3m (dB) Reading 15 Class B Limit (dB) (cm)
(dBuV) Amplified dBuV/m 3m
(dB)

1 70.3197 49.11 PK -27.1 8.2 30.21 40 -9.79 301 Horz
2 85.8273 52.79 PK -27 7.3 33.09 40 -6.91 400 Horz
3 105.018 55 PK -26.8 11.3 39.5 43.5 -4 201 Horz
4 143.9808 48.23 PK -26.4 12.7 34.53 43.5 -8.97 201 Horz
5 295.7614 53.93 PK -25.2 13.3 42.03 46 -3.97 99 Horz
6 369.0348 52 PK -25.5 15 41.5 46 -4.5 99 Horz
Vertical 30 - 1000MHz

Marker Frequency Meter Det 25MHz-1GHz Antenna T185 Corrected CFR 47 Part Margin to Height Polarity

(MHz) Reading Chambr 3m (dB) Reading 15 Class B Limit (dB) (cm)
(dBuV) Amplified dBuV/m 3m
(dB)

7 30.7754 36.8 PK -27.5 20.7 30 40 -10 100 Vert
8 84.6643 51.74 PK -27 74 32.14 40 -7.86 100 Vert
9 107.9257 54.6 PK -26.7 121 40 43.5 -3.5 100 Vert
10 369.0348 49.32 PK -25.5 15 38.82 46 -7.18 301 Vert
11 443.0835 49.53 PK -25.8 16.7 40.43 46 -5.57 100 Vert
12 804.0228 43.59 PK -24.6 21.3 40.29 46 -5.71 100 Vert

PK - Peak detector
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

9. AC POWER LINE CONDUCTED EMISSIONS

LIMITS

FCC §15.207 (a)

RSS-Gen 7.2.2
Frequency of Emission (MHz) Conducted Limit (dBuV)
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.
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REPORT NO: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

6 WORST EMISSIONS

Project No:12U14473

Client Name:Broadcom
Model/Device:BCM94352HMB
Test Volt/Freq:120VAC/60Hz
Test By:Vien Tran

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

Line-11.15 - 30MHz
0.159 57.22 PK 0.1 0 57.32 65.5
0.159 14.27 Av 0.1 14.37
4.2 37.26 PK 0.1 . 37.46 36 -

4.2 16.08 Av 0.1 . 16.28 - - 46
28.1715 41.56 PK 0.5 . 42.36 60 -

28.1715 24.39 Av 0.5 . 25.69 - - 50

Class B Class B
Frequency | Reading T24 LISN| Cables |Corrected|QP Limit Av Limit

MHz dB(uv) |Detector| dB dB dB{pv) | dB{pv) dB(uV)
Line-12.15 - 30MHz
0.168 51.61 PK 0.1 5L71 65.1
0.168 16.77 Av 0.1 0 16.87
3.417 36.62 PK 0.1 . 36.82 36
3.417 16.16 Av 0.1 . 16.36
23.9355 42.72 PK 0.5 . 43.52 60
25.9395 21.99 Av 0.5 . 22.79

PK - Peak detector

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

CAV - CISPR Average detector
RMS - RMS detection

CRMS - CISPR RMS detection
Text File: BT FINALTXT

File: BT FINAL.DAT

Page 69 of 78

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: 12U14473-4A DATE: SEPTEMBER 13, 2012
FCC ID: QDS-BRCM1068 IC: 4324A-BRCM1068

LINE 1 RESULTS

UL Fremont, CA CE Room 29 Aug ZB1Z2 14:43:26
: : o I Conducted RFI Uoltage

Froject No:12U14473

Client Nome:Broadcocom

Mode | /Device:BCMI4352HME
Test Uolt/Freq: | 2BUAC/GBHz
Test By:Vien Tran

Line-L1 dBtulal+ts=l

.1: H H ! H ! ! ! ‘1‘@
Frequency L[MHz]

Ronge [MHz] Det RBUCHz] UBUCHZ]  Sueep Lobe | Ronge [MHz] Det  RBUCHZD UBWHZD  Sweep Label
I:.15-38 PE/A 16k nfa Ae/d SkHz Line-Lt

File: BT FINAL.DAT
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LINE 2 RESULTS

UL Fremont, CA CE Room 29 fAug 26812 14:43.: 26
: i oo ‘ Conducted RFI Uoltcge

Project No:12U14473

Client Nome:Broadcom

Made | /Device: BCMI4352HME
Test Uolt/Freq: 128UAC/6BHz
Test By:Vien Tran

Line-L2 dBtulaoltsl

.{ | | H H | | H :Wé
Frequency L[MHzl]

Det RBWCHzD VBWCHz]  Sweep Lakel Ronge [MHz] Det  RBUCHzD UBMCHz]  Sweep Label
PR/ 18k n/a e/ Bkz Lire-L1

File: BT FINAL.DAT
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REPORT NO: 12U14473-4A
FCC ID: QDS-BRCM1068

DATE: SEPTEMBER 13, 2012

IC: 4324A-BRCM1068

10.

FECC RULES

MAXIMUM PERMISSIBLE EXPOSURE

§1.1310 The criteria listed in Table 1 shall be used to evaluate the environmental impact of
human exposure to radio-frequency (RF) radiation as specified in §1.1307(b), except in the case
of portable devices which shall be evaluated according to the provisions of §2.1093 of this

chapter.
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MPE)
. Electric fiald Magnstic fisld o . . :
Frequency rangs Power dansity Avaraging time
{MHz) strength strength i eme) iminutzs)
(A} Limits for OccupationaliZontrellad Exposures
D330 e 614 1.63 *(100) G
3.0-30 . 18427 4.80F *{E00E=) [i]
30-200 . G1.4 0163 1.0 G
3001500 fraon G
1500—100,00 ] i
{E} Limits for General Population/Uncontrolled Exposure
D313 e 614 1.63 *(100) 20
TH=20 G245 2198 1807 20
TABLE 1—LIMITS FOR MAXIMUM PERMISSIELE EXPOSURE (MFE)—Continued
. Electric fisld Magnstic fiskd o . . .
Frequency rangs Power densit; Averaging time
e strength strangth (mWiem?) (minuias)
A0=200 e 2.5 0.073 0.2 20
3001500 TR0 20
1500100 1.0 20

f=frequency in MHz
* = Plans-wave equivalant power density

NoTE 1 T2 TaABLE 1: Oceupational/controlled limits apply in situations in which persons are exposed as a consequenca of thair

smployment provided thoss persons are full

¢ aware of the potential for exposure and can exercise confirol 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

otantial for exposurs,

NOTE 2 TO TABLE 1. General populationfuncontrolled exposures apply in situations in which the general public may be ex-
posed, orin which persons that are exposed as a conssquence of their employment may not be fully awars of the potential for
axposura or can nol exerciss 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 Fower Averaging
(MHz) Strength; rms  Strength; rms Density Time

(V/m) (A/m) { Wim? ) {min)

0.003 1 280 2.19 6

1-10 280/ f 219/ f 6

10-30 28 219/ f 6

30-300 28 0.073 2* 6

3001 500 158505 0.0042f%5 £1150 6

1 500-15 000 61.4 0.163 10 6
15 000150 000 614 0.163 10 616 000 /"2
150 000 300 000  0.158F%% 421 %105 6.67x10%F 616 000 /f'2

= Power density limit 1s applicable at frequencies greater than 100 MHz.

Notes: 1. Frequency, £, is in MHz. j

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

3.0 A magnetic field strength of | A/m corresponds to 1.257 microtesla (')
or 12,57 milligauss imG ).
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EQUATIONS

Power density is given by:

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

Power density in units of W/m?2 is converted to units of 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) (W/m~2) | (mW/icm”2)
2.4 GHz | Bluetooth 0.20 6.82 3.90 0.0235 0.0023
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